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Danilkovitch-Miagkova & Zbar, J. Clin. Invest. (2002), 109(7):863-867. Regulation of the HGF/c-

Met signaling pathway is implicated in tumor progression and metastasis. See, e.g., Trusgolino &
Comoglio, Nature Rev. (2002), 2:289-300).

30 HGF binds the extracellular domain of the Met receptor tyrosine kinase (RTK) and regulates
diverse biological processes such as cell scattering, proliferation, and survival. HGF-Met signaling is
essential for normal embryonic development especially in migration of muscle progenitor cells and
development of the liver and nervous system (Bladt et al., Nature (1995), 376, 768-771.; Hamanoue
et al., Faseb J (2000), 14, 399-406; Maina et al., Cell (1996), 87, 531-542; Schmidt et al., Nature

35 (1995), 373, 699-702; Uehara et al., Nature (1995), 373, 702-705). Developmental phenotypes of
Met and HGF knockout mice are very similar suggesting that HGF is the cognate ligand for the Met
receptor (Schmidt et al., 1995, supra; Uchara et al., 1995, supra). HGF-Met also plays a role in liver
regeneration, angiogenesis, and wound healing (Bussolino et al., J Cell Biol (1992), 119, 629-641;
Matsumoto and Nakamura, Exs (1993), 65, 225-249; Nusrat et al., J Clin Invest (1994) 93, 2056-
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These activating mutations confer constitutive Met tyrosine phosphorylation and result in MAPK
activation, focus formation, and tumorigenesis (Jeffers et al., Proc Natl Acad Sci U S A (1997), 94,

30 11445-11450). In addition, these mutations enhance cell motility and invasion (Giordano et al., Faseb
J(2000), 14, 399-406; Lorenzato et al., Cancer Res (2002), 62, 7025-7030). HGF-dependent Met
activation in transformed cells mediates increased motility, scattering, and migration which
eventually leads to invasive tumor growth and metastasis (Jeffers et al., Mol Cell Biol (1996), 16,
1115-1125; Meiners et al., Oncogene (1998), 16, 9-20).

35 Met has been shown to interact with other proteins that drive receptor activation,
transformation, and invasion. In neoplastic cells, Met is reported to interact with a6p4 integrin, a

receptor for extracellular matrix (ECM) components such as laminins, to promote HGF-dependent
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G ontarmSsd SR AE et IRbiio P S Rty ﬁ%@moé%gg%é?m(<5%% o
Breast Gahgc®r etlaeszoonteat AnT, &oarlﬂﬁencoansmmtbsﬁea&,lzmrmec (024, M., etalal .
2003) P 180 [ 11
Lrial) dPRGY Pl it Baorereisrs Akttt o rarbRgBumEn by i BB REGu
di sease (anogRes Jir@n 781301 dedbayed4450 168 Y, dhl. [2003) e Aat. sascelcahenhcsyrrpt ons
t t t fract C.(Sh d,.F t | .
(2008) 22 BerbreC bR e AOSH Pbyrev Eane? PARBRT Rt b22) . i
NovenberdeR9OUditche pebgbessibo ol catmgledamgenﬁugmf hing t:atraémeme(i Ay torapiprparets WikRCEV
A(r) for the r eat nt 0 ed or
non srarvatgr ERET dule b R tSheBer b 4T 1A or PR P ur T By o8

chenot hedupplymeeyi IAIbBﬁLct 7022). In November 2004 the U.S. Food and Drug Administration (FDA)

approved TARCEVA® for the treatment of patients with locally advanced or metastatic non-small
30 cell lung cancer (NSCLC) after failure of at least one prior chemotherapy regimen.
Despite the significant advancement in the treatment of cancer, improved therapies are still
being sought.
All references cited herein, including patent applications and publications, are incorporated
by reference in their entirety.

35 SUMMARY OF THE INVENTION

The present invention provides therapies for treating a pathological condition, such as cancer,

wherein an anti-c-met antibody provides significant anti-tumor activity. The present invention also
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Despite the significant advancenent in the treatnent of cancer, inproved
therapies are still being sought. Al references cited herein, including
pat ent appbDi20EXG4633s and publications, are incorporated PETSt@MI®e2i N
their entirety. SUMVARY OF THE | NVENTI ON The present invention provides

t herapies f treatin i cal .conditio such as cancer, wher.ein an
Ritelysie R s R b e AR e

i nvent i anmélagiiidow cdesinedwhh aaEGDR adthenhipitescbl providigaignfgad ap@tdaeir ogi cal
condition, .such as cancer, wherein an anti c-nmet antibody is conmbined with
an EGFR %WY'Bgoni st, thereby providing significant anti-tunor activity. In
one aspect, tihend np&ntﬂildquaﬁmv@rdﬁaesnmmasftm‘auﬁgcaadeirngasizlajraetaronipnsmg subj ect,

r|S| .adm ni steri to t.he subj.ect an, an nti bo dose of
SO T R IR IR (U o R RIS R L AR 1 R SRyl
rret hods of t rieakdtig agpasCle inventidn @mbjdemqeth@@mﬁfrmmg\ garadnm ﬁlbtﬁ)ﬁfﬁf cagprisingt he

subj ect an. antj -c-net at .a .dose, of every.three
weeke: AR EERRIGHELRLHS T ISHE Sciset o 00 S PRI TOATE Biktes
met hods aﬁa@(b)axEGmﬁlaﬁggdmsﬁe to di sease progression (TTP) or survival in a
subject with _non-snall anc he net hod conpri s

S st et RO R s A Mo b St P TR S i ssionr about
1 rSrt; mg/ K TEResryutyivaieie a Weedes vith Ach- {nb)a)ll aal hE@EEﬁcaxn tha g&[ﬁc(i)ﬂ tompridir@iBinistering

enbodi nen nt i istered i

SUTt T or aniegiag o b ke el uRPie ang ook BB Pty 6 S B Hp 3 e k) an

M Cr ogr aitE/Rntagbists Ome enbodl ments, the antic- nmet antibody is adm nistered
at a total dolse of over.

bqut t.hr i od. |Ip one

erbodi ment iteaGor B CuRbpaR SR LT gt e i,
erlotini abhle@e aagdmmﬂrcﬁige c@dcatation €108 gboot liﬁl&rc@amsaab hin staye daibodinichts e weie K

y Ie In certain r n mnistered at a dose of 100

1 ity PR b Sy Rides 4 ibeny LR RBul R heNeEredif ot i b 1

adm ni st er ed Iabn@emtpdencaf, tleEGAR ant@ckistdagtlothiba I derteia cbekmenis ledotidithisone
enbodi m&\ai Blﬁl%er%e |tréve$etoléﬁgos§[ﬁoe\ééhd%yé)g§ h%sx?e\? ?yrclee ten ln%léht h]irlr%mtéoeg |Bs ase
progress {
Wi t h noris mhlktefeelaiadldsmgf mam(geéachﬂh;eoﬂmhrhedee:kmmm Bﬂd@gmﬁdﬂﬁbd&rﬁérﬂl ng to t he
ol ko, evSRyriE BRI g o 5y 30 k2 oY ey e, & ose of about 15
( Na¢ 3- et hynylip hﬁermhljodﬁneﬁt IicSf2nticai ronyes tinfeaoyly for dxtefdingainel to diasasey@peradsion dose
SRRl gt B P Ry anele TR ek Rl R e R
on;a_— gr gﬁﬂ?ﬁﬁm@ﬂﬂyt niStenigy tb ﬂiemgbja:tEx) af exgi- @ﬁletdmabodymﬁrcE%MBtl\/SAlﬁlatziddsy obf said
ant i body, fragne are e .co i s
D1 nai g Rp it B <SS ARGt P B B AR RS R ORASD B R ey R S orre
cases E)Ghdllﬁ)ﬁafzolﬁg@lme‘;itla(ﬂo&fdfesm g (aabh ¢4y ofayhréewaeRdasd.r abl e) upon bi ndi ng

25 The present application discloses administration in humans for the first time of a monovalent

one-armed antibody comprising a Fc region that increases stability of said antibody fragment
compared to a Fab molecule comprising said antigen binding arm. See, ¢.g., W02005/063816. A full
length antibody may in some cases exhibit agonistic effects (which may be undesirable) upon binding
to a target antigen even though it is an antagonistic antibody as a Fab fragment. See, e.g., US Pat. No.
30 6,468,529. This phenomenon is unfortunate where the antagonistic effect is the desired therapeutic
function. The monovalent trait of a one-armed antibody (i.c., an antibody comprising a single antigen
binding arm) results in and/or ensures an antagonistic function upon binding of the antibody to a
target molecule, suitable for treatment of pathological conditions requiring an antagonistic function
and where bivalency of an antibody results in an undesirable agonistic effect. Furthermore, the one-
35 armed antibody comprising the Fc region as described herein is characterized by superior
pharmacokinetic attributes (such as an enhanced half life and/or reduced clearance rate in vivo)

compared to Fab forms having similar/substantially identical antigen binding characteristics, thus
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to a target antigen even though it is an antagoni stic antibody as a Fab
fragnment. See, e.g., US Pat. No. 6,468,529. This phenonenon is unfortunate
where t hewanowgasi4stic effect is the desired therapeuti ®CraseemwomesThe
nonoval ent trait of a one-arned antibody (i.e., an antibody conprising a

single antigen bindi r results in and or ensure nt agoni stic
Funct | o OB ARG P MR tiSap Bl PaegRE gt et our tabi e f or
treat nent of Ambﬂdﬁigtygin@aine eabliihémnnBe 4ngigingtiangbod 1sa\rtinagﬁmd5ahtﬂ€odfyumtthd)n and
wher e bival enc nantlb a si rabl.e oni.st.iic effect.
Fur t ner P ceHaSen BRI ARl B s b v R e TG SReRe b peq
herein mmphﬁﬁ@ﬂﬂe:rregﬁad wthyreﬁaunheﬂ?d Ieglomhaxﬁpmmhhnahd@s@bﬁd]ﬁdqm;@sm(ds,uch as an
enhanced hal. f uce cl earance rate.in VO onpared to Fab
or . hQyG U BT AT FARRTSP Ty P PLdr » Bt gou S i gemon

char act dfidr&dsésesabilinhersaMantiidy Rgeeni@ngiarcdntainbBatcdoleduld doenptisieg @fid adpstent i onal
nonoval ent . Fab anti bodi es. Accordingly, in sone enbodi nent, the anti-c-net
ant i bodﬁ) e Bne_armed antibody (i.e., the heavy chain variable donain and
the |ight chahsoa¢mtaklingendoiieimi-¢-akrmnibslyrgnpri@nia) g @nt pélntbiige @mpdising a

conpri si Fc 1 erei.n the Fc region conprises a first and a
second gﬁ'&% al%%ed%n{ﬁ? U IeREAUERSest and second Fc pol ypeptides are

pr esent EVQI&VESG@GEVQB@GS}LMmzaAﬁeYTEmmLHnatR(pmmmamwmmhnﬁswlspmﬁm ai d

o ar g eI A RURRT S BN AT S T RSP L L RO EEReg &
it g o o g SO
;ﬁgﬁ%ﬁ%@ﬁﬁ%&@ﬂ%@{%@ﬁﬁ%%mwmmm DY\;R\(QB&ETLVTVSS (SEQ I D NO 10),
CH| S equUEIOETQSASSLAA SV GBR VACT (I08 SO VI TS QKNY)L ASW 8 @ QEIPG KpPKY pEPMABTR

O R e R B DR R P R T Lok B O BB seo
s S R . 1
ol ypopt T tarar Rty R R S R e RGP G hai

vari abl efoﬁhomngie art@erpuslﬁ&emmas/haemomﬂlﬁ)anama(doﬂdﬂorpoajpsptfalgd #e piRtdngi@an bi ndi ng
arm where

fir t and cond Fc e ﬂg S resent npl ex
ona ¢ on bl bEroimh B R0 R Fefket Sl Ry 0P FR b A RS ERks! Beyfont
conpar edndlecui domprising @dlinagadimpiinginng is@hd caibbdiges, blnerﬂistrpgly@épﬁde tomsiRee
enbodlrre the f % e é:l(z t he uence depi t?din
o b T EmeftRe bRl SR R ST nE RO 050 s oo RGPS G DR Ble
sequenceecgepieatpidte in Fige 2 €SED (ISEQ 1D, INGbmd hbodimens0the fiesrpagpepedt s, t he
first pol ypepti.d ri ses t epi c (SEQID
No 13 SRR s SR s Db S O P S et B e e |
Fi gure Xombfs t}BPN@quaaﬂz)edeﬂme@mrmgwa“mmm@ 120he anti-c-net anti body
conprises (a), a fir tldec i a heav ri abl.e donmmi n,
S aInP pol ypt(ap%IP §ng Ceaﬂtﬂdﬁ%eln P,Ilgl %glahag{ﬁé(é(gf Iglprlses F? }Llrs?poqypeptlc?e comprising a
heavy chain variable domain, sa1d polypeptide comprising the sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYWLHWVRQAPGKGLEWVGMIDPSNSDTRFN
PNFKDRFTISADTSKNTAYLQMNSLRAEDTAVYYCATYRSYVTPLDYWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
30 SVVTVPSSSLGTQTYICNVNHKPSNTK VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 14); (b) a second polypeptide comprising a light chain variable

35 domain, the polypeptide comprising the sequence
DIQMTQSPSSLSASVGDRVTITCKSSQSLLYTSSQKNYLAWYQQKPGKAPKLLIYWASTRESG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKRTVAAPSVFIFPPS
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EVQLVESGGE. VQPGGSLRLSCAASGYTFTSYW. HWRQAPGKGLEWGM DPSNSDTRFN
PNFKDRFTI SADTSKNTAYLQWNSLRAEDTAVYYCATYRSYVTPLDYWSQGTLVTVSSAST
KGPSVFPLAPEIBBI8633F AALGCLVKD YFPEPVTVSWNSGAL TSGVHT FPAVL BEBESY 819860662
SWIVPSSSLGTQTYI CNVI NHKPSNTKVDKKVEPKSCDKT HTCPPCPAPEL LGGPSVFLFPPKP

oo Sm
LHQDWN A

GFYPSDI AAVES WN@@WS@WW@
HNHYTQKSL SL sec ‘g %/peptl de conprising a

SP&K
li ght cﬁﬁP‘H“%&?é@F ufﬂ?ﬁ’é ehpojﬁf&ﬁ@ld%cg ?Brésﬂ)tl%t i sing the sequence
Di M@WA@WSVM@@W%MWWENWWVEVHNA

W OOGTRVEH R ARASE R B GE HECTAS YR SRR RS AT S ERGBRE sk

TYSL SSTIYTLISHSADYRKIRINOVSTEVT HOGGS SPYT HSANREECG OSEQN YR TNEPV LB DGERRL WS RIhi T d

Cequencd CrCPABE BRI TR SR PR ET AR it

KTKPREEQ¥NG T MRBE\do v intQIDiNE N@ﬁEK&QMSNMoBaAB&@QHeMKG@&BEP@d form a single

YTLPPSREEMTK WCL VKGFYPSDI AVEVESN KT TPPVL DSDGSFFLYSK
TVDKSRWAAER! N%g\g lﬂﬁ E\%ﬁ@a % B ACPES & PR e By y

chad n varficablien tlerteirgusandibilineoflshig Ahtitobafragmar ¢aipaed doaBibméet@iqoeptsihg as a
conpl ex d for ngl e antigen binding arm wherein the first and second
Fc pol yp%'gta tﬂ\%g ElgﬁF“gsent in a conplex and forma Fc region that

i ncreases st dbiohd énybodfmengitet aaﬁm:inhm)dmlbbdﬁgﬂm”sesmmzroedntvmaalel%ablamoI ecul e

d t d t ti-c-

oot body Buiigh wBer RO PHAR, LB BETRn <ol retdlg BREvs (ERe of
CDR! - HC,IDGRIR2, FiGnah69)ChRSndGnbe dive s ahdzﬁmb@dyeﬁnpﬁseglagg]ﬁtehﬁn (oRQlcldomho 4,
5, d/ 9)... t i .1 i.ght '
B o it S T T S L R, SRR B R Pl pS
sequencdbDdapi 1¢ 2 eadion3)Fihging cnbp&Ehts Dhd\Ndavylchaid, Vaﬁiﬂﬂé @rmad) conlphisS@Ra-HC,

nbod H FR2- HC
PR3- HC i Rl G R C et 2a Fnt BIgare SIS DD N T8 1 h some
enbodi memtbsdintehrs, thd Gdht clmivarariabladoradinh eonthoivai AR 1G0T PR2 S6s FRRIL-(£d FRR2-(L.C,
FR3-LC and FR4- LC enc d Figure 1 (SEQ ID NGO 16-19 O her
ant i - c- PEY"e At IBEY ?&Q‘H?HF Fé%ﬁg Ef%@ 116529% Ingtjhe rre§ hods of the i nve)ntl on are
deseri bed her@he aand- nh’dﬂ@Mﬂbodlés dulrgblafok uselimtho Aettagpefahe intdndo@ant idescrilaat
ant i bod)iﬁéemn%rl ses at r{ast one characteristic that pronotes

i

het er odi JEPO¥ " 4% i ni mi zi ng honodi neri zati on, of the Fc sequences
wi thin the arlhbbcoaiyecft tigegpie et met Shuitodg banas e leattioag ﬂ])arabﬁﬁs‘tm\ﬂ&ﬁplybtrﬁ’[ed and/ or

purity q‘l gero%lmquarlrtll) en Il thlnllelng ﬁomodlmerlzatlon of the Fc sequences within the antibody

fragment. Such characteristic(s) improves yield and/or purity and/or homogeneity of the
25 immunoglobulin populations. In one embodiment, the antibody comprises Fc mutations constituting
“knobs” and “holes” as described in W0O2005/063816. For example, a hole mutation can be one or
more of T366A, L368A and/or Y407V in an Fc polypeptide, and a cavity mutation can be T366W.
Methods of the invention can be used to affect any suitable pathological state. For example,
methods of the invention can be used for treating different cancers, both solid tumors and soft-tissue
30 tumors alike. Non-limiting examples of cancers amendable to the treatment of the invention include
breast cancer, colorectal cancer, rectal cancer, non-small cell lung cancer, non-Hodgkins lymphoma
(NHL), renal cell cancer, prostate cancer, liver cancer, pancreatic cancer, soft-tissue sarcoma, kaposi’s
sarcoma, carcinoid carcinoma, head and neck cancer, melanoma, ovarian cancer, gastric cancer,
mesothelioma, and multiple myeloma. In certain aspects, the cancers are metastatic. In other aspects,
35 the cancers are non-metastatic.
In some embodiments, the cancer is non-small cell lung cancer, renal cell cancer, pancreatic

cancer, gastric carcinoma, bladder cancer, esophageal cancer, mesothelioma, melanoma, breast
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i mmunogl obul i n popul ations. In one enbodi nent, the antibody conprises Fc
mut ati ons constituting "knobs" and "hol es" as described in WO2005/063816.
For exanpWwe,20w/d3ed4¢ nut ati on can be one or nore of T366RCTIBE@N0aI%EL Or
Y407V in an Fc pol ypeptide, and a cavity nutation can be T366W Methods of
the invention can be used tq affect any suitable pathol ogical state. For
exanpl o CAPREE HBAST SPCTh S ERA SEIoE heed ARl S GreORP e R A FHSF e

cancer s,glibbibdtorsol i d tunors and soft-tissue tunors alike. Non-limting
exanpl es of cancer s bagend bée lg)o %,he treatment of the invent.ion include
breast cancer ! U8} GRS S HREICC } B A PRI ER RS T n S B MP O LTS R g
cancer, sobbetiHeaigist dxprcbyrPOPRAIN sk kmbodinadts, clel shbjeaneedcer @splst aneet aRiNEer ,
liver caﬁg&@g Fancreatli.éfc cancer . qi.oft-ti ssue sarconm, kaposi's sarconm,
car ti noi PRI Mg Ak 7 458 %% ancer, mel anoma, ovarian cancer,

gastri c cancdh someaaiodahdnBN&runaficim Aghitjedp bepradyes hivimasvelsf USr(taplaysasgdeies, t he
cancers Zﬁr"g net astatiﬁ h_% ot her asp.eﬁ)tz[, t he arPJ.cers are gon- m%tastati C.
I'n some BNpbAPHENL Suh Ae TERUEP CRECHIR: Jh#ITe CROMMYRef WAL 2 SYU9h cel |
cancer, qpRGteatit@ tandal | Sgasin +fdlLe af ¢ omaembbdiadde krearntert asboasiipizageal
cancer, sot hel i opm,. nel ano br east cancer, thyroid cancer | or ect al
cancor . Sadt ARG REGRmEN SEPM MoB LOREF SRR A8 SpoH ALping 20 pEmT 50

gl hobl agiganier mofe &0he Motivds fordettninih§l B SSEdpraoht atran el knexp ks @saetoiet . |1 n
sonme enbo 'r(rienés .bt Fe tﬁub' ecé'Es cancer expresses EGFR I n sonme enbodi nents,
the subjBghedds desibed iy %E)‘JIe ’i‘f‘-n’rﬁ’%tg' and/ or EGFR expression, anplification,
or acti vati orn séme QodinesiBoduiefiba a segEdt Bpi¢seanhizhseib]s@€ HGEX pisEss éghhi gh

| evel s qf |L i spl ays hi gh vels of IL8 expressiqgn,. such as LL8 protein
expr eusi B1) 5 HOF B Rt e o S B p Dot B S a s BE T oy e

t han abaubjed 50prpgésigreatdr tHah 8b0u05,0007 16,000e oestindipgR b8 HGEr eat er t han about 50
pg/m 1L8. In.,sone enbodinents, serum froma subj ect. expresses ater than
POO 10 o nit S3e ST iooBeraR by An i oDy St P hisERBag TR B E GBS or ot i g
| L8 ser uiitag@tig efichérdth the Rardd @nlpogineh érias tdperagrcompasitionsn eTheeidmatktiagordefsier i bed in

th t les. | nmbodi t f bj .ect
hi gh | oVl BT pRaed ey BYER AT PLGEPe BineRERt i dSe bon 508K as HeF
pr ot ei n e@mpoLiEmi od Ay twolof meedstdotrohp ogtiving, , usiag e RFurh¢ andificrsit bjlreaistredgar esses

greater than out. 000,..10,.000, or. 50, 000 pg/ of H The anti -c-net
ant i body “C&h Aggnﬁfi‘ﬁ??% i"é?"é’}tié)Bé‘lgVeg’F &?Wlsg?“"unﬁa‘gg%@nﬁ éﬁ‘tqn“%%;w’ tnhan[yﬁ)é&eEG:R
antagoni Slternaéivdlner additicnbidy, Sasepcanpe ptrfdrmad ara casbiepar@bethcafupaiily kahs. The
admi ni st ratl' on af the anti ic-gtet ]%Et(i.boq%. nd 1t he .EGER ant otni st gan be
done si mii'taRESUE Y ?nye9f§e.f-, HETESTRY T r‘r%‘i‘f%‘? t 1A B FORLPUE '8 H 9P e

di st i nctweekdmp @Kinthis GA6 be pisicAtbetwen SarEmorstdiidik ef tatwadmdie sdnipatition. Fout es.

Al ternatively, di.tionall t.he.admpi strati opn can be don

Sequent iR pEEGHS B mate iy RGE G BBk PRy Rt eps can
be per f disveslerasmaltaoodsiat@inisotti@f or bdhinisgegpuet theahti-y-ngenshtbbdpufikEingdous| y, in
any order.t I n c?rtai n enbodi ments, intervals ranging frommnutes to days,
t 0 “week<LoPETRBIEhs, can be present between the adninistrations of the two
Oor nore conmpddptndimpson thddpecific cancer indication to be treated, the combination therapy of the

invention can be combined with additional therapeutic agents, such as chemotherapeutic agents,
VEGEF antagonists, or additional therapies such as radiotherapy or surgery. Many known
chemotherapeutic agents can be used in the combination therapy of the invention. Preferably those

30 chemotherapeutic agents that are standard for the treatment of the specific indications will be used.
Dosage or frequency of each therapeutic agent to be used in the combination is preferably the same as,
or less than, the dosage or frequency of the corresponding agent when used without the other agent(s).

The invention also provides prognostic methods. Therefore, the disclosed methods can provide

for convenient, efficient, and potentially cost-effective means to obtain data and information useful in

35 assessing future course of the disorder, including selection of appropriate therapies for treating
patients.

In another aspect, the invention provides methods for evaluation of a patient having or
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exanpl e, the EG-R ant agoni st may be admi nistered first, followed by the
anti-c-net anti body. However, sinultaneous adm nistration or adm nistration
of the arnwD-20tomas34anti body first is al so contenpl ated. Peparsdioago@n2t he
specific cancer indication to be treated, the conbination therapy of the

i nvention can,be conbi ned. w dditi onal hera eutic agen such a

Chemot habpati o HgBRtes Ve EeafeaysiRes Lol g R SR GHars bhibs PR Slch as
radi ot hemapympirissil bHEpessidvITYL kinavwiol chieirinpes fape the ipaticgeitt sxpeasiobef Iused i n

t he conhination t he invent era h hermt her apeuti c
hgent o ALl ARV E ot SPRBTYT QebHe B EHan wel D AarRHe] ong w1 |
be used.salbpls ageogosticrieciiandre jh tbé patiasth it %ﬁfe&pﬁuquent@,gmethm foghaus@dprises t he
conbination i.s preferagbly the ane .as or |ess a he dosage

Fr euendd BT nEbEhEF 8 Sttt iy TRRHT berproC Bam oS Hete PEHET RS Phgent (s)
The i nvelktectng 188 s;cpr@sm{hlctﬁeblplroglgmsrhple(s)rmﬁ EtﬁﬁhSembBbﬁi{eﬁifsQhﬁeasédlﬁﬁﬁd:k@@flSQﬁEd
nmet hods .c r oV C nJ ent, efficient, an

Cost - ef B OEraR AR ORE G e o APOE it PSR o i SR ng
future desssecodinf@tsddsraadanls éxpekdai inghegatiat biogicolsamplpiaftcad act her api es
for treatin atients. ln_another aspect, the invention provi des nethods
for evalcﬁﬁ?(g(ﬁ%“%‘?lséi’m&&?ﬁ“émrcﬁ%flﬁéhedggﬂgpect ed of having cancer, the nethod
conpri si ng: ﬂﬁ@ﬁhth‘dr amctmaﬁﬁéntmpmvms ﬁetﬁ&ﬁdstfdsle:vﬂaitioﬁmfabaﬁﬁtd;noﬁgcang

conpari son of Xpr ess, L8 i.n a b | e. from atie

| t
TP bR B ThORe Ry ceiri B helidr i B bR BE B 2" e
pati ent doimphrixgh 6edxp&@emﬂ & [ ®einathiol @gidad sadnplao(a sl ﬁérulﬁ)amﬂhh ﬁle:cpﬁtle}ihf @ghegirdssioh Or
t t ur. I CO 1 Ses
oot S Bl bioleRa DR R TR b Sty g g e S BB

d u ri ng ttheatuie ot the pagitiet u(liib)rgai@ teatohdngrelatiBe ©XRpresBindmthe pretthaminolaogledal
nts, increased |IL8 expreSS|on in the patient

bld ogl c‘)é?gnggﬁg?reca?céf]é’tt SROPY t he control sanple is prognostic for cancer
in the patiernh soﬂld’lelﬁlﬁ)ld'ﬁn@f{b@dgnmﬁtiﬁr calet cenmdes frhddiag fedasdasior predictien of

tient biol to th trol | e .i t f
Cancer i(FFEHBIBGR B TPt el Tt BerToRe: VB IGh B tee rihods
for eval(uehkom ofi-cangahiitedy) dindécgndt IagagdheaimiEHﬂFRf OtagCERy actjvity léc-ret hod

di ct Lept b
Co o B % 3R BB ES g RS PR B R BT ety ¢ om
t heo pat iteatmen kla., @Mthmesmt@magﬁllst &8vitha d-fet amagmﬁmhnd:)mﬂ@gi amdgosiatyplvityaken
t d 1L8 f th
Pat i ent AGHERPGOT T YIEAE Rhe RN EAT panes s SPRSERb iR RR S PE kot ment
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EGFR ant agllva tfc}récag’[cotr %pyeidllc%d to be increased. In some embodiment, duration of survival is forecast
or predicted to be decreased. In some embodiments, duration of recurrence-free survival is forecast or
predicted to be increased. In some embodiment, duration of recurrence-free survival is forecast or

30 predicted to be decreased. In some embodiments, response rate is forecast or predicted to be
increased. In some embodiments, response rate is forecast or predicted to be decreased. In some
embodiments, duration of response is predicted or forecast to be increased. In some embodiments,
duration of response is predicted or forecast to be decreased. In some embodiments, likelihood of
metastasis is predicted or forecast to be increased. In some embodiments, likelihood of metastasis is

35 predicted or forecast to be decreased.

In another aspect, the invention provides methods for selection of treatment for a patient

having or suspected of having cancer, the methods comprising: (a) predicting cancer prognosis of the
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ontro prO STI,C or
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T366W, as described in WO 2005/063816. In one embodiment, an Fc polypeptide comprising this
30 sequence forms a complex with an Fc polypeptide comprising the Fc sequence of Fig. 1 to generate an Fc
region.
FIGURE 3: Mean serum MetMADb concentration—time profiles following a single IV or IP
bolus dose of MetMAb in mice, rats, and cynomolgus monkeys. MetMADb was dosed on day 0 as
indicated.
35 FIGURE 4: Mean tumor volume—time profiles following a single IV bolus dose of MetMAb
at multiple dose levels in KP4 pancreatic cancer xenograft model. MetMAb was dosed on day 0 as

indicated.
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conprise (c) obtaining a patient biological sanple; (d) detecting IL8
expression in the biological sanple, wherein |IL8 expression in the patient
bi ol ogi cavoampl4s345s prognostic of cancer. In sonme enmbo®CEAISL&Y/06062 eased
I L8 expression in the patient biological sanple relative to the control
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di fferent dodifiRFegf! ‘F?é“’PH Kipaorticaliyman po AL Bode! PIHURRLRTESTERIN | e

of dosi rgr H1eiv ADSpBEQAUPS 1S cdrifakt@est n()fllliﬁwﬂ FIQ@lOﬂfQWlth QirERKPO i@ \Wowth Op
arrow. Met MAb 0.825 ny/k once per week (QW; mddle arrow. MtMAb 1.25

ng/tkg orielbiEge L Fien-wEErEe tlepinre copronghohiof exlﬁarw:'n%i 2T PGMSARE every
three %ﬁl éeqi%ll 1\@%151% ﬁfC%B&H&QION%{ M%)V axm,t ﬁ!ﬁx fngﬂ{nﬁm dglgargﬂ%l ﬁ;f‘ape

i ndi cates PBS control. FlGJ ~ Mean tunor Vol uie -ti nme profi |
f ol | ow rife ausabﬂfgd@ranbé bmimsendo’f‘stetabcrlealra\vicq: it usAarcof ceMed! Vdlomie of tMPﬁblxtwnogr af t

nmodel . l\%f M‘ig\b d‘\ya ed. % g’i
profiles parenn%erlg er'il E ve o o(f' di %i)temon F ) 1%hgenl1sl\ﬁer}q?n con :imt I‘regresgff‘m%%er
t unor - bedstMrg shtﬂlrﬂG%n&@trBuﬁﬂl&ﬂﬁ@%jsm mlb@owm«éﬁmm@omva\ﬂaﬁ@ﬁﬁﬁnﬁsmmm at ed
FIGURE9t'rIIIu on faséh'ﬂﬁilcaloqaﬁ%*%&% geﬁgPF%g/PDﬂﬁdel
turbr priBBresett BhTLed byo BT #p kb UReeTHBRC P
nodel w%MeMAlemunKRﬁlcénnmn growt h i nh| bition. = non-saturabl e cl earance
conponent of Fé@;{gg p Igarreanﬁ:te Ve%%r )\ 35@3@ taI %(ﬁ ?\E Kmo =
Met MAb serum e r RS ?%?(9 1% ﬂé{ envVal for
simulations. PK = pharmacokinetic profile; MTC = minimum tumorostatic MetMAb concentration.
FIGURE 11: Tumor mass simulations corresponding to the PK profiles and MTC values
25 shown in Figure 10. AUC = MetMADb serum area under the curve; MTC = minimum tumorostatic
MetMADb concentration.
FIGURE 12: Phase I dose escalation study design.
FIGURE 13: Patient diagnosis, treatment cohort and administered cycles in the Phase I dose
escalation study. Cycles of MetMAb exposure for each patient in the dose-escalation stage. Unless
30 otherwise noted, all patients came off study for progressive disease.
FIGURE 14: MetMADb serum concentrations at each pharmacokinetic timepoint were
averaged across all patients in each dose group. The mean (+SD) MetMAb concentrations are plotted
versus time for each cohort.
FIGURE 15: PK/PD modeling was used to determine the median MTC in humans, based on
35 preclinical tumor xenograft studies and interspecies scaling. The MTC of MetMADb in serum in
humans was determined to be 15ug/mL. Simulations based on observed PK data from this Phase 1

study were used to identify the 15 mg/kg Q3W dose (arrow) that achieves steady-state trough
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t he saturabl e cl earance conponent of total clearance; VI =Apparent central
vol ume of distribution; V2 =Apparent peripheral volunme of distribution;
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simul ati ons. PK = pharmacoki netic profile; MIC = m ni num tunorostatic

Met MAb c‘%eﬁgsent ration. FIGURE 11: Tunmor mass simul ations corresponding to
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15:10 PK/ RBfemuie lG1Dg, ousl, ased proddet etbi:neh phredssedi an MIC i n humans, based on
preclinical t . af.t studi nd interspecies, .scaling. The C of
Vet b | sertHERE Ruda it TP gy D BR PaHg it e ileaioRt based
on obserbastin®K sdap@ssidcnom gdakal, Rlvagatidntsswitithassbie eerung &8 leveld abend hdriyialt he 15
ng/ kg QBW dqgs row) .t hat i eves stmr tat e troughconcentr.atians
P et RS or SRR it iR GRS R b S AT PSSR a s
concent ratliyivplubiésp badr apeadkd sTdtveeks wiB3pl e c alyfarilakindSyDeattyo shit e,
@BWtonce,.every 3 weeks., FIG 6. Inhipiti Q Pt may ct, . circul ating
1 ghna TRy S VTS iy Maree e ey b8 Rl G B TR
nmet hod. doata are presented in descendi ng order of baseline HG- expression.
I n general, t ars to be litt or.no i.ncrease in HGE expression
BNt b (HGUERIRC B Bme o 5 o e PRt Wi B el g SRR GRaL
| evel s aftagha@melphtit WadnoexPEseQisis i patioined gsbsgtbdfore aliet firyt coaaatioa siedpdid-
expression, For. patient 11009, HG-.] eve ecreas by 70% -.drug
Cr bat ool TS inn vk af R g ERESR B e (VR B ShiH St or
Menal e, rumberml eype GF inor £2 Djca€3 DBLDPsen oabelongsdRam@4h post - dose. FlI GURE
17: Eval uati r I evel s t resented in des i or der
of basel i ne MIGORENSE LS it i RGs Replp BT UBE RETE &6 TR ERT R o o
| L8 | evedwg 2abnviepprorigalpaed il ohsofpald 089, déich gasfictl herder anrillide8t ihiolthcowi ng
Met MAb infusions. Intrasubject variability in | i n heal t hy .val unt eers
over a paratD igpcy aloRe el Peog ot S3p e Bp ariPatie, oY HEBE a0 scal o
MRI scan confirming complete response. The circle indicates the site of tumor.
25 FIGURE 20: Immunohistochemical staining of archival tissue from patient 11009.
Immunohistochemical staining of an archival gastric adenocarcinoma specimen from pt 11009
revealed moderate membrancous and cytoplasmic c-met expression and cytoplasmic and peri-
membraneous HGF expression in tumor cells
DETAILED DESCRIPTION
30 L Definitions
The term “hepatocyte growth factor” or “HGF”, as used herein, refers, unless indicated otherwise,
to any native or variant (whether native or synthetic) HGF polypeptide that is capable of activating the
HGF/c-met signaling pathway under conditions that permit such process to occur. The term “wild type
HGF” generally refers to a polypeptide comprising the amino acid sequence of a naturally occurring HGF
35 protein. The term “wild type HGF sequence” generally refers to an amino acid sequence found in a
naturally occurring HGF. C-met is a known receptor for HGF through which HGF intracellular signaling

is biologically effectuated.
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di scovery, C=cycle, D=day, Memale, F=fermale, C D, C2D1, C3Dl : pre-dose;
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solid tissue samples such as a biopsy specimen or tissue cultures or cells derived therefrom, and the

progeny thereof. The definition also includes samples that have been manipulated in any way after

their procurement, such as by treatment with reagents, solubilization, or enrichment for certain

components, such as proteins or polynucleotides, or embedding in a semi-solid or solid matrix for

30 sectioning purposes. The term "biological sample” encompasses a clinical sample, and also includes

cells in culture, cell supernatants, cell lysates, serum, plasma, biological fluid, and tissue samples. The

source of the biological sample may be solid tissue as from a fresh, frozen and/or preserved organ or

tissue sample or biopsy or aspirate; blood or any blood constituents; bodily fluids such as cerebral

spinal fluid, amniotic fluid, peritoneal fluid, or interstitial fluid; cells from any time in gestation or

35 development of the subject. In some embodiments, the biological sample is obtained from a primary

or metastatic tumor. The biological sample may contain compounds which are not naturally

intermixed with the tissue in nature such as preservatives, anticoagulants, buffers, fixatives, nutrients,
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EGFR inhibitor is covalently bound to EGFR. In a particular embodiment, an EGFR inhibitor inhibits
EGFR signaling with an IC50 of 1,000 nM or less. In another embodiment, an EGFR inhibitor
30 inhibits EGFR signaling with an IC50 of 500 nM or less. In another embodiment, an EGFR inhibitor
inhibits EGFR signaling with an IC50 of 50 nM or less. In certain embodiments, the EGFR
antagonist reduces or inhibits, by at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or more,
the expression level or biological activity of EGFR.
“EGFR activation” refers to activation, or phosphorylation, of EGFR. Generally, EGFR
35 activation results in signal transduction (e.g. that caused by an intracellular kinase domain of EGFR
receptor phosphorylating tyrosine residues in EGFR or a substrate polypeptide). EGFR activation
may be mediated by EGFR ligand binding to a EGFR dimer comprising EGFR. EGFR ligand binding
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8506) , ggl (ATOC CRL H5850i) MAb 225 (ATCC CRL 8508), MAb 528 ( ATCC
CRE® 850915la 8 YECUBY SEM CXRISSSC%, 943, 533, Mendel sohn et al.) and variants

t her eof , suchaA asrociné kKidst 2ieebitd25s 4 23126ul©Whick tnlbite o mERBER tyfOdind kigiael
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activity or} a tyrosine kmasg sugﬁ as a c- met receptor.

A cancer or biological sample which “displays c-met and/or EGFR expression, amplification,

or activation” is one which, in a diagnostic test, expresses (including overexpresses) c-met and/or
30 EGFR, has amplified c-met and/or EGFR gene, and/or otherwise demonstrates activation or
phosphorylation of a ¢c-met and/or EGFR.

A cancer or biological sample which “does not display c-met and/or EGFR expression,
amplification, or activation” is one which, in a diagnostic test, does not express (including
overexpress) c-met and/or EGFR, does not have amplified c-met and/or EGFR gene, and/or otherwise

35 does not demonstrate activation or phosphorylation of a c-met and/or EGFR.
A cancer or biological sample which “displays c-met and/or EGFR activation” is one which,

in a diagnostic test, demonstrates activation or phosphorylation of c-met and/or EGFR. Such
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anti body (Intlone); antibodies that bind type Il mutant EGFR (US Pat ent No.
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EGFR, does " t}gé? @n;ﬁ %tj S %e K N érﬁél da/ or aot r}erwi e does
not denotit ﬁ?g T G4 O GPe RS LIH Pgei‘b‘ﬁg?)‘?ecﬁ TRt HRETOF"BEER A
cancer afthai s@rhegssﬁeaﬂypés aBwoh mmmbsloﬂh&me&yﬁsed byrBdne amﬂﬁfﬁlj’atlﬁCﬁRyamiréavﬁt i on"
i's one vym qln ?radsilaﬁ%nostl c L EEEEOWD” tralt es acflgﬁ i 8 .
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whi ch " dir ppllymyiasccehiia treaatial! (DCR IHEERiqigp lsuchiac gliantmativd 8aleine PCR (qQRT-PCR). Aside
25 from the above assays, various in vivo assays are available to the skilled practitioner. For example,
one may expose cells within the body of the patient to an antibody which is optionally labeled with a
detectable label, e.g. a radioactive isotope, and binding of the antibody to cells in the patient can be
evaluated, e.g. by external scanning for radioactivity or by analyzing a biopsy taken from a patient
previously exposed to the antibody.
30 A cancer cell which “does not overexpress or amplify c-met and/or EGFR” is one which does
not have higher than normal levels of c-met and/or EGFR protein or gene compared to a
noncancerous cell of the same tissue type.
The term “mutation”, as used herein, means a difference in the amino acid or nucleic acid
sequence of a particular protein or nucleic acid (gene, RNA) relative to the wild-type protein or
35 nucleic acid, respectively. A mutated protein or nucleic acid can be expressed from or found on one

allele (heterozygous) or both alleles (homozygous) of a gene, and may be somatic or germ line. In the
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e.g., by “VEGF (8-109),” “VEGF (1-109)” or “VEGF¢5.” The amino acid positions for a “truncated”

native VEGF are numbered as indicated in the native VEGF sequence. For example, amino acid
30 position 17 (methionine) in truncated native VEGF is also position 17 (methionine) in native VEGF.
The truncated native VEGF has binding affinity for the KDR and Flt-1 receptors comparable to native
VEGF.
The term “VEGF variant™ as used herein refers to a VEGF polypeptide which includes one or
more amino acid mutations in the native VEGF sequence. Optionally, the one or more amino acid
35 mutations include amino acid substitution(s). For purposes of shorthand designation of VEGF

variants described herein, it is noted that numbers refer to the amino acid residue position along the
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nati ve orwoanikms3sSwhet her native or synthetic) |L8 pol pypeseae/o6isat i s
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o) ri ne e . m use o.refer, to truncate
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to 109 ahitdeheic dfbtsaifiVIBG Famiadew uomendstskidl bal typRdatingl retidal gighént gpichatidl f act or .
Ref erence,,t 0 any..suc or f VEGE be | i_fi in t I t
o e e e e e
am no a T sh k1A, . . ' ) tal. F Yehras:.
i ndi cat ﬁ]gr#gggl %ﬂ“% nati ve VEGF sequence. For exanple, amno acid position 17
) -5 740,

(methio runcated native VEG-F is also position 17 (nethionine) in
native VEGF. Aibrangibgonesdd i@bibiat bivenitdodeasishicard? rRerab hismiall yrofeoulartwghKDR and

Flt-1 receptors c rable to native. VEGE. The term!VEGF vari ant" .as used
hor el ' COrEs 8 g RTGRERT, & b Sadt e, b it profF auelmbine Grotsiiren diond due G
nmutat i onenjugatéshe indhipwecindttdre Settjataitdlets abibgenesd, Vasculdbdraesixner widesirasle am no
aci d nutatigansinl m no facid subst
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nocr a0, natyel 2L 0950585000 QA3 AORRESLS LAY sy
77: 527- 543)t4 alariactode nagve angiogenesis inhibitors , e.g., angiostatin, endostatin, etc. See, €.g.,
Klagsbrun and D’ Amore, Annu. Rev. Physiol., 53:217-39 (1991); Streit and Detmar, Oncogene,
22:3172-3179 (2003) (e.g., Table 3 listing anti-angiogenic therapy in malignant melanoma); Ferrara &
Alitalo, Nature Medicine 5:1359-1364 (1999); Tonini et al., Oncogene, 22:6549-6556 (2003) (e.g.,
30 Table 2 listing known antiangiogenic factors); and Sato. /nt. J. Clin. Oncol., 8:200-206 (2003) (e.g.,
Table 1 lists anti-angiogenic agents used in clinical trials.
A “VEGF antagonist” refers to a molecule (peptidyl or non-peptidyl) capable of neutralizing,
blocking, inhibiting, abrogating, reducing, or interfering with VEGF activities including its binding to
one or more VEGF receptors. In certain embodiments, the VEGF antagonist reduces or inhibits, by at
35 least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or more, the expression level or biological
activity of VEGF. In one embodiment, the VEGF inhibited by the VEGF antagonist is VEGF (8-
109), VEGF (1-109), or VEGF ;. VEGF antagonists useful in the methods of the invention include
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30 regions and antigen-binding complementarity-determining regions from the murine anti-hVEGF
monoclonal antibody A.4.6.1 that blocks binding of human VEGF to its receptors. Approximately 93%
of the amino acid sequence of Bevacizumab, including most of the framework regions, is derived from
human IgG1, and about 7% of the sequence is derived from the murine antibody A4.6.1. Bevacizumab
has a molecular mass of about 149,000 daltons and is glycosylated. Bevacizumab has been approved by

35 the FDA for use in combination with chemotherapy regimens to treat metastatic colorectal cancer (CRC)
and non-samll cell lung cancer (NSCLC). Hurwitz et al., N. Engl. J. Med. 350:2335-42 (2004); Sandler
etal., N. Engl. J. Med. 355:2542-50 (2006). Currently, bevacizumab is being investigated in many
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30 A “functional epitope” according to this invention refers to amino acid residues of an antigen
that contribute energetically to the binding of an antibody. Mutation of any one of the energetically
contributing residues of the antigen (for example, mutation of wild-type VEGF by alanine or homolog
mutation) will disrupt the binding of the antibody such that the relative affinity ratio (IC50mutant
VEGF/IC50wild-type VEGF) of the antibody will be greater than 5 (see Example 2 of

35 W02005/012359). In one embodiment, the relative affinity ratio is determined by a solution binding
phage displaying ELISA. Briefly, 96-well Maxisorp immunoplates (NUNC) are coated overnight at
4°C with an Fab form of the antibody to be tested at a concentration of 2ug/ml in PBS, and blocked
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De Vore et al, Proc. Am Soc. din. Oncol. 19:485a. (2000); Hurwitz et al.,
Cin. Colorectal Cancer 6:66- 69 (2006); Johnson et al., Proc. Am Soc.
Cin. Oncwb.200043W5a (2001); Kabbinavar et al. J. din. PORask0092d066D- 65
(2003); Mller et al., Breast Can. Res. Treat. 94:Suppl 1:S6 (2005).
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Pat ent icati.on 60/9 the content of these patent applications are
expr essﬁ@‘ﬁﬁlb 5@1’ dragn %lﬁmﬁé?ofyef erence. |n one enbodinent, the B20
serdves anti bcﬂdy tebinh‘dﬁtlbtody ‘ds fiea @t the idhdest3iiiso pad splmhwhm.o%&(ﬁormolnmli si ng

reS| dues Cl10
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ar Gt or TR S U SRR 85T FRDobs) 6L E38ey o ho kLY ERBBr R et he
rel at i veoafohiwhich preseat in@niigact ettdodg. rie dndymiad@ny tuh amibbdynfligngnt comprises an
antigen binding site of the intact antibody and thus retains the ability to bind antigen. In another
embodiment, an antibody fragment, for example one that comprises the Fc region, retains at least one
of the biological functions normally associated with the Fc region when present in an intact antibody,
30 such as FcRn binding, antibody half life modulation, ADCC function and complement binding. In
one embodiment, an antibody fragment is a monovalent antibody that has an in vivo half life
substantially similar to an intact antibody. For example, such an antibody fragment may comprise on
antigen binding arm linked to an Fc sequence capable of conferring in vivo stability to the fragment.
In one embodiment, an antibody of the invention is a one-armed antibody as described in
35 W02005/063816. In one embodiment, the one-armed antibody comprises Fc mutations constituting
“knobs” and “holes” as described in W0O2005/063816. For example, a hole mutation can be one or
more of T366A, L368A and/or Y407V in an Fc polypeptide, and a cavity mutation can be T366W.
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bi ndi ng vetti¢h dré ndcedary dorantiden bidipge Rech \aﬁqﬂﬂé)di@namf typioaifyeias thicg DR ezivas

stabili tlé{entu%e& aseCIgl{ %B‘F{B and CDR3. Each complementarity determining region may comprise

amino acid residues from a “complementarity determining region” as defined by Kabat (i.e. about
residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the light chain variable domain and 31-35 (H1), 50-

30 65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.
(1991)) and/or those residues from a “hypervariable loop™ (i.e. about residues 26-32 (L1), 50-52 (L2)
and 91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the
heavy chain variable domain; Chothia and Lesk J. Mol. Biol. 196:901-917 (1987)). In some

35 instances, a complementarity determining region can include amino acids from both a CDR region
defined according to Kabat and a hypervariable loop. For example, the CDRH1 of the heavy chain of
antibody 4D5 includes amino acids 26 to 35.
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of Healt pdncal%edt heavy c%hm%%uld comprise a component that is capable of linkage to another Fc sequence
(i-e., the “first” Fc polypeptide as described herein). For example, said component can be a modified
residue or an added cysteine residue capable of forming a disulfide linkage.

30 The term “Fc region”, as used herein, generally refers to a dimer complex comprising the C-
terminal polypeptide sequences of an immunoglobulin heavy chain, wherein a C-terminal polypeptide
sequence is that which is obtainable by papain digestion of an intact antibody. The Fc region may
comprise native or variant Fc sequences. Although the boundaries of the Fc sequence of an
immunoglobulin heavy chain might vary, the human IgG heavy chain Fc sequence is usually defined

35 to stretch from an amino acid residue at about position Cys226, or from about position Pro230, to the

carboxyl terminus of the Fc sequence. The Fc sequence of an immunoglobulin generally comprises

two constant domains, a CH2 domain and a CH3 domain, and optionally comprises a CH4 domain.
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vari abl 9199‘559 A&:ﬂ@zﬁﬁ@%eﬁ&%?ﬁﬂgfcoﬁtgﬁs Llﬂ ﬂﬁﬁun%ﬂ*@ép@or@ﬁgslﬁe %@Jd a@%a%oﬁi%f n and
the first constant “domai n of the heavy chain. F(ab') 2 antibody

fr agnent(lsTPd‘d}anrliS setoplapaé dorfin. Hahibiting gavemers'onRiBleowtries geimerabicgeptoval ent |y

| i nked ] Qt her
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bi nd a target 'no { I'nterest y an prefer‘%ly, e antigen
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refers ttmnﬁelprf imptyepd Iede t@thprﬁatmﬂﬁmgsr parlt & ItywuncdoltUéISV (18f6)aarfd{im df ehgh h
'”““”OQU%QM%H”%Q?@Yﬁ%ﬁ ain, wherein the mssing parts are those normally

| ocated on t regi on of the heavy chain. Mssing parts may

i ncl ude, but erehmmreglpm tleugetsoquended, and vinziibes thiaeei a3 us@Hicreimmgludesrthe or  al |
of a hi e t

or caent  ApnE AR RGO EREh It ued REpbLluthel Re bR, SRHRTBRIS BF
heavy chammmmm@wdnnbw@hmgbmamsoﬁﬁﬁwensm@hatwm§ﬁ6éﬁbbﬂeﬂﬁﬁ)B&mhagelio

anot her C i esg pherein).
For oxanpran SHRQTE cor A dmphlcdl ot B R B3 et o e
resi due capabhe’ aaémit@ntlrhoclg 8 wiedhdréindear dnfiketyevhich mimics at least one of the

functional activities of a polypeptide of interest (e.g., HGF).

“Single-chain Fv” or “scFv” antibody fragments comprise the Vi and Vi domains of

30 antibody, wherein these domains are present in a single polypeptide chain. Generally the Fv
polypeptide further comprises a polypeptide linker between the Vi and Vi domains, which enables
the scFv to form the desired structure for antigen binding. For a review of scFv, see Pluckthun in The
Pharmacology of Monoclonal Antibodies, Vol 113, Rosenburg and Moore eds. Springer-Verlag, New
York, pp. 269-315 (1994).

35 The term “diabodies” refers to small antibody fragments with two antigen-binding sites,
which fragments comprise a heavy chain variable domain (Vg) connected to a light chain variable

domain (Vy) in the same polypeptide chain (Vg and V). By using a linker that is too short to allow
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Ltd., NYyblidbriased3-681EIRYier, NACY il%];); RepniteeAPDNA rhalpdR(skd c@q it §iPasnEND.
|rrrrunorec ro e i vati tif (LTAM LN I C | asmi ¢
dormi e VIRIB: PGS FEBEHEOPoEgT RFY 8 oEhS! dh P irRer Sekirgy R
tyrosi neMhased! ) ﬁMobleolmzniStlr5f97 (1992 )\pidhined . S.J. 0¥ Opib/a33®(D): TorsaD 2004V ewed
i n Daer Ann e 1997)) din
Ravet oh 4R el Ko TR0 s e RO 5 hebet "k Pgodin: & gt ity B4
| MmunoneRherd 82442 @@03)4211(&19594) al., angmadeo/ HaasoB 28411 52):J.19132003) iand teMﬂdlogles
126: 330-41 995 r uding thgse to be identifjed in the
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(1996); Neuberger, Nature Biotechnol. 14: 826 (1996) and Lonberg and Huszar, /ntern. Rev.
Immunol. 13: 65-93 (1995).
30 The monoclonal antibodies herein specifically include "chimeric” antibodies in which a
portion of the heavy and/or light chain is identical with or homologous to corresponding sequences in
antibodies derived from a particular species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or homologous to corresponding sequences in
antibodies derived from another species or belonging to another antibody class or subclass, as well as
35 fragments of such antibodies, so long as they exhibit the desired biological activity (see, e.g., U.S.
Patent No. 4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)).
Chimeric antibodies include PRIMATIZED® antibodies wherein the antigen-binding region of the
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(El'sevier, NY., 1981)), ..econbi.nant DNA net.hods (see, e, . U. S. Patent
No. 4,816, 56 ,H‘B}?ﬁa‘é%‘)&?% pf 896"‘%’)‘8@}1%08?68%? grapigg gcid ée.‘lbe.n,ce t‘f}”gﬁ REBHPBES B |
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Si dhu et Lee

XA MR UACEIN N NN X N
12467- 124d12dds 200d)nizeandtiode c@hpraing ndn-hinmmamaken-tvdilDdsid@8 A {Tima) antibodies
ant 1 bodr gt or WodRr i E PR RuGR b 3o B BREHT R R Moottt 1 n
loci or igenesddinaoding livarpnvlicratnpgigelivtanexpagise haes dagelics €Vahghanifbal.
o5 24655, Y0 1589 0030 PR BSOS JepIL0te T oty gt
255- 258 Hdb@&dpom Brdiygesran n/@tbial, 22 Xesr(1991);INtarkindlal., J7338 Bl 923)581 (1981))Pat ent
Nos. S, %uSIﬁa%Oar?n;ib o%ﬁeg f:"aSn’ a s%%;e n%’de5 ng i’n?rgc?d.cing ’hlElsnzlgri i]ﬁqzn?d.no gslbl?u‘?ﬁ:r))l’lgfc% ?n;to t?apnggenic
animals, ¢.g., mice in which the endogenous immunoglobulin genes have been partially or completely
inactivated. Upon challenge, human antibody production is observed, which closely resembles that
30 seen in humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This
approach is described, for example, in U.S. Pat. Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126;
5,633,425; 5,661,016, and in the following scientific publications: Marks et al., Bio/Technology 10:
779-783 (1992); Lonberg et al., Nature 368: 856-859 (1994); Morrison, Nature 368:812-13 (1994);
Fishwild et al., Nature Biotechnology 14: 845-51 (1996); Neuberger, Nature Biotechnology 14: 826
35 (1996); Lonberg and Huszar, /ntern. Rev. Immunol. 13:65-93 (1995). Alternatively, the human

antibody may be prepared via immortalization of human B lymphocytes producing an antibody

directed against a target antigen (such B lymphocytes may be recovered from an individual or may
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5,661, 016; Marks et al, Bio/Technology 10: 779-783 (1992); Lonberg et al.,
Nat ure 368: 856-859 (1994); Morrison, Nature 368: 812-813 (\994); Fi shwM et
al , Nat urwoBoormasianol . 14: 845-851 (1996); Neuberger, NaCuris2@906@ehnol .
14: 826 (1996); and Lonberg and Huszar, Intern. Rev. Inmunol. 13: 65-93
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rat, rabbit o) mat e vi ng t ificity, inity,
i capadt g R R §r Vb B SR LG R g Pt oS of e
human | munegl HaU)3A1089 @99 pinddeevkby ccOr V. agpomol pap:§30rsobuIvan). r esi dues.
Furt hernore, hu i zed antibodi.e conpri.se resjdue ich e not found
e R N e I e e R e M Al
made t o posdetshedneroe fiotven f a@etbidiagiyal gerdoeristin oLthatlantigedn ehivh distihish nferm aeet

antibody will conprise substantially all of at |east one, and typically
two, varf qdéesg’c?ﬂ@flémgo,th?sr?n\mmﬁ?n‘all or substantially all of the

hyper var i abl anbalep®s scor fospnibeli¢soviidhdsal 10fan apitvpd biuiredntiperisnadh yodmuniitodand

| bst anti al | |1, of .the FR i th f h
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typically th .see Jopes

yprcally (ool IUTB0 S CIMDORL R L O UEANEE L5100 2
(1988) ; aatigknPrTas triger(hinding &HnitySifithicdntigddl biddingAit B3rob@BessdrP ) strodg dshbyman
NN T I R e s
of the tmehnittesngay onddiangrittyvbinetasts ikbodi B8 catadhsakibsdybitiaigas a  Thi s
detin 1081 NI, SOLLER, SRR SoL LY, RXGLUGSR, g, Mol a6, apt o
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human an(;[f iﬁ,%%tq(ynal antigen binding sites can be evaluated using ultracentrifugation analysis as described in
Example 2 of U.S. Patent Application Publication No. 20050186208. According to this method of
analysis, different ratios of target antigen to multimeric antibody are combined and the average
30 molecular weight of the complexes is calculated assuming differing numbers of functional binding
sites. These theoretical values are compared to the actual experimental values obtained in order to
evaluate the number of functional binding sites.
A “species-dependent antibody” is one which has a stronger binding affinity for an antigen
from a first mammalian species than it has for a homologue of that antigen from a second mammalian
35 species. Normally, the species-dependent antibody “binds specifically” to a human antigen (i.e. has a

binding affinity (K,) value of no more than about 1 x 107 M, preferably no more than about 1 x 10
M and most preferably no more than about 1 x 10° M) but has a binding affinity for a homologue of
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1: 3809- 381%™ 094): Schier et al. Gene 169: 147- 155 (1995): Yelton et al. J.
| munol . 155:A4 99%maR0EGRQEDp)ar pﬂMIK’SDmVEGFaéceptoﬂmolhmm.IMing abid(aéid: 3310- 9
(1995); and Ha An anti body

26 889-.896
havi ng &°M5f'6P %V&iﬁowﬁlea%m ﬁhgbml&t Pr%?ms alJes] gl & 1"551% %?&7 T<€P8he whi ch
possessgsoteine Indertaib kabafimthe theichinegic VAGFabapacpeteirsit capablobf tihdihg @nhd body

e ST SR RSB P00 85 el b Ko the sare antgen
bound by an antihdredy thehalif-fifearf@&tantittodies ut patgpeptideesnthihng Kicngnimsealsequtades as
el desGiiogt AL LOoiLas 00t L MR SO S L
"functi cndbodatiapgean), bi dediribgd, 2igh, én U Pataint 5a13 200 dor ksangie a whdlddadiémopabl e of
bi ndi ng a tda ngqge salvage receptor binding epitope can be linked in frame to a nucleic acid encoding a
polypeptide sequence of this invention so that the fusion protein expressed by the engineered nucleic
acid molecule comprises the salvage receptor binding epitope and a polypeptide sequence of this
30 invention. As used herein, the term “salvage receptor binding epitope” refers to an epitope of the Fc
region of an IgG molecule (e.g., 1gG1, 1gG,, 1gGs, or 1gGy) that is responsible for increasing the in
vivo serum half-life of the IgG molecule (e.g., Ghetie et al., Ann. Rev. Immunol. 18:739-766 (2000),
Table 1). Antibodies with substitutions in an Fc region thereof and increased serum half-lives are also
described in W000/42072, WO 02/060919; Shields et al., J. Biol. Chem. 276:6591-6604 (2001);
35 Hinton, J. Biol. Chem. 279:6213-6216 (2004)). In another embodiment, the serum half-life can also
be increased, for example, by attaching other polypeptide sequences. For example, antibodies or

other polypeptides useful in the methods of the invention can be attached to serum albumin or a
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antigen. The antigen binding affinity of the antigen binding site is not
necessarily as strong as the parent anti body from which the anti gen bindi ng
site is dwoi2omd4sat the ability to bind anti gen nust beCrassuvalice2 usi ng
any one of a variety of nmethods known for evaluating antibody binding to an

antigen. Moreqver, the. antigen binding affinity of each of. the gntigen

b1 nd g T RRST oo bbFint b o b KB e et BirrmBt RSt Bt BT TVl

t he sameerulndibunkiebiitld o iteeintiodgt ot pdigethede, Hgl fich polt/feptitikdpencs farcf diakédinal
ant i gen bindi sites can he eval uated usi ultracentrifugation anal ysis
o docerThaE Mo ghidm pe e b Bt Feoa g oge RS MR PR FORRG: 00801
86208. Aatardidwgqicacd dTICHCHER WO LW (SH@ID/N029). dinfah@he rinb 6 dint0Sthohalf-lafe get
antigen t

nul ti ner,i c _anti bod re conbi ned and,.t he av
nol Lo st R e e S s8N OB e DB mh Bty Cisp B e85 %)
funct i orfat sehinhdbuigin sinkidg peptlie seuédeenr et i cal val ues are conpared to the
actual experipeptal yval ues .qbtained jn order to eval uate, the number of
Fonori onal ChiEm Rl BubbASCL Rk RuBhiah b ufiRLEE) Seh R TR eR nas a
st r ongeranbion@tdvgred ol doyhpbeint &frits abtuta) @ivirbiiradht aCrtarsihantesmpint@dofSpeci es
than it hﬁl%lfor. a _hano en froma second rramnatji

| oque of that .ant.i ! n
speci es. N5 FRTHOYMCR fEF %‘c??séé%t a”é’ﬁltgdl&%rh?ggﬁ? (BB Pt Wy f’rctg?l y' to a
hunan anbiygenidé or atibbBSarkl tdyricklng catyines Hoyndnks, and/atherradtingeeouddr € t han about
1 x 10 7 ref erab no nore than about 1 10.8 M and . no pref.e ly no
rore - BBl oeso T ed SO RRER A RvEPER T eg PO S MBI SH
of t he ant kgetr thayrabseciginG panbep tiddor ARGHETEY hadttcpmed Bsthabely hahal ardeast
about 50 fold at least about 500 fold, or_at |east. about 100Q fold,
eatker ORARPE b R S0 BACELEE G 4 hisHis Mk G SRt 15 Siducs Sf
speci es-NiepahdestintaniliabithyacianquatcedyyisOdf atsp@nima cupoidguehype sr @f toant | bodi es as
def i ned ,above. . | odi,nent,. t he speci.es- dependent anti bo is a
nurthn 2 dHTSE iR P AP AR ot BRI o BUSpE SO B OB Fant  body
var i ant "préferhiely Silv@ saih. dsolaal pipdptkie guaind edyacliden the@blypdpads peatigsly depgandent
ant i body .wher ei r‘l{.onﬁ [(ﬁr .nore. of the am no ﬁgl dlresi.(gues of1 t he ¢ will
speci es-HEPLHHAAIRReTH YD 3502 OB ¢ BaP R AR ST HeRREL A | y
have | eamt bdyaesediO @Ydigaiyeneeyer,d@idtddpolypeptile ot dndibodyywillibt frepdred by at least one
speci es- dependent anti body. In one enbodi nent, the antibody nmutant wl|l
have an pélﬁ'ﬁﬁ%lo}éﬁtf’% sequence having at |east 75% ami no acid sequence
idemtity or silmalnamitryfemsitd both ferapeatio areaticnt ag e popindetiobr @evchativd haslreavy or

|l i ght chain .variahl e domain of the species-dependent antibod re.

br of er angeeat B2 SO g sh PRy R SEREL P gn e PRIy a

| east 9Qbmorandvetiasthogerievaicaliicycairreh@as recBD&fice bltiander fsyto be preveiedari ty wit h
respect to thi,s sequence is. defined hergein as the rcepnt age .of am no acid
ool dues i n ¢ e SEndFTarueBb RS SR e P ke BIFT T PoaRSuRePLL MRSy o
sim | ar dipreg@entadiseBe acdighrdee i Oid@nhslom thb eass an@ncp te tikaspedtically earmn
side-chain praoperties,.see belo ith the eci es- dependent. anti body

0o duodmoyPr R ey et Brbig o PR ST R RG2S RR et sar y,

t 0 achi ev; inhibit (X islzwmo pefcCaitht Segpudtratdy std@rbndey cellNofieatvh ilte paipitmil |
C-term nal

AN D A N
af f ect i ngteae queng@witld and/ortrylicde toSdonik k&Eittoyie or more of the symptoms associated with the
disorder. To the extent the drug may prevent growth and/or kill existing cancer cells, it may be
30 cytostatic and/or cytotoxic. For cancer therapy, efficacy in vivo can, for example, be measured by
assessing the duration of survival, time to disease progression (TTP), the response rates (RR),
duration of response, and/or quality of life.
The terms “cancer” and “cancerous” refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth. Included in this definition are
35 benign and malignant cancers. By “early stage cancer” or “early stage tumor” is meant a cancer that
is not invasive or metastatic or is classified as a Stage 0, I, or I cancer. Examples of cancer include,

but are not limited to, carcinoma, lymphoma, blastoma (including medulloblastoma and
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A "chinmeric VEGF receptor protein" is a VEGF receptor nol ecul e having am no
aci d sequences derived fromat |east two different proteins, at |east one
of whi ch We 2a0)/MEGF receptor protein. In certain enbodi FEMUGS2000060660i neri c
VEGF receptor protein is capable of binding to and i nhibiting the

bi ol ogi cal tivity of VEGF.. To increase the |ife of the antjbodies or
oy papt PisB B! HreRg SR Hes e SRR L PP S SYRFAET B e can
attach girshikiinggrcineid@phas, gb)simdinﬂgarﬂpélémplecdneerj hes@]ﬁﬂhbﬁ@dyhx(@amﬁzcdlaﬂddyngan
ant i body frﬁ%rrent as. descrl 8’& i.n US P tlent 5, 71’3@5}{21 For

exanpl e, S QTR RGPS e %Ca%H‘é’ i Rgatane. @ Ighgniaes 8¢ bi ndi ng

epi t ope Iﬁaaigndaeleh i Mlmq)attiaulﬁlr eaaﬁplte@ofaumh&mmﬁde(iqmmd bd’nlg:aﬁcepozl o/ pepthide
sequence of t i nv on so.that the f rot expres t he

eng! neera IR Pl REET vp e el ghl st P Ped Suae PRI Bhaai ng

epi t ope cangdr msﬂﬂcymaidcdemsmquﬁhcmng)ﬁndshuaﬁndu@meahmﬁmftl%lun@ eshchesfeien, the
term "sal vage rece bi ndi n itope" refers itope of the Fc

g on drHACY SRR ses SR o; P ugtisRhee: Pgtedind G TPigts S Phe | s

res pOI’lSi[hhcﬁ'eaftiebaﬂcﬂcgl&ﬁ%ﬂa@atdéﬁlldanca‘ﬁbdiQ)VSl&i’nLUﬁild&ﬁﬂlfvcﬂohlﬁ(ﬁr @fadadﬂeaﬂcgﬁ nmol ecul e
(e.g., etie et al. nn,. Rev. | nmrunol. 18:739- 766 00),

Ant i bod %Bat%f‘t’ ﬁ“’&ﬂ 6%‘1"?’?@%“8% nefpsiae @835} EOreh Cﬁ?lﬂ%?aé% ﬂ% FRFLF 8%38‘38‘)”3 erum
halif - | icd@sr, @h@nabrid odestk ichreidomn sMEﬁQJ A E2rcind¥ba A2dn@H 09 k41 clotreprdsatet  al .
J. Biol. Chem 76 6591- 6604 001 Hi nt on I‘f] Bi ol . them .279: 62t13 6216
(2004) ) .“PH" é(Hld? H8P e b odf HENY"; elpPi BRI FCA o R B AN [P Bhs ed),

f or exargher, chyphadatiaahdct) @n&ﬂhﬁhh@lﬁh@tp&@du A evel aghanadbneckanc@xanpl e,

anti bodi es or othg ol ypept i des .usef t hods of. the invention can
be attached t&'¢8r d%sﬁ?ﬁeﬁ“’&?e“é%‘brofut# 6?fte%t8rﬂﬁfrﬂ%‘i BUMHAY PHALTHIRYE T o t he
FcRn r eaepioaths dfonaths etnd 0T ialthltidarndat (2d. With pemt trde aﬁtﬁboﬁﬁahclﬁee MtﬂrMAbb whtin

binds to,the anti bod ol tide, . h e es are
i 987 osdlf e Bsrasygvork s R srEray L e S my IRERU- SR i

pept i de dag df@odirhatde dungeniuct, &ﬁSnsaalﬁceaﬁiogﬁssﬁkﬁd ddn Begpabnee prEDIsiLPRV\GCLW ( SEQ
| D NO 29) th adi e a Fab is increased by
hese ot hodd® aisnite BT RS AL s 38 iitadpufhrcsS o igu360 §E5H5
(2002) frelatiwas uﬂimlaiebmdirpznwbu (hdirdigivp epd padlent%qmrweﬁth aAnti-Csainabeigl, such as

pol ypept s.one th been jdentified and
Dot ar AR apt PoeBhErea PRish R R bR Ent 05 R EBREEdrk! anvi r onment.
Cont am nant conpbAEREHrsad the patichakmbialng @hv, sralinahindes aveeallsateval ed vgeltddat woul d
interfere with iaglnos ic or therapeutic uses for the polypeptide or

ant i body AR héltde enzynes, hornones, and ot her protei naceous or
nonpr ot ei naceousral arvitdSrefdraito p]iieqfaem eina@iiinOdivet taSlefitel] erdal of pieps suceasoir

anti body w reater t han 95% by wei ght of pol ypeptide
or anti b6ty §¢sarsd8$§rf’mthee%m%§/€d€ K s hod, and nost preferably more
t han 99% by V\Pi‘og‘l‘bESIOI(I?ﬁ)e stuerival” defgi ﬁethsplétfenmlﬁmhmg elivebivahdut the cdreast 15

residues of N-te ttnaI or internal am no acid sequence by use of a spinning
cup’ seqlPé?%?SBIPgorcﬁe VS hompgenei ty by SDS- PAGE under reduci ng or
nonr educi ng OO @kfeh @RSsuks Vi Yis CRaiTassdaging bweeallatt pragreefi@r @dal syrvival invefeatsd ai n.

5012 o0, R0 YB5BLL o N1 | D 0ES Dy RRBSPLLAS 2y epiubady I
pol ypeptsucieisMasitAby, ahd/eneiati@rtoe phatient trdated with an approved anti-tumor agent.
An “objective response” refers to a measurable response, including complete response (CR) or
30 partial response (PR).
By “complete response” or “CR” is intended the disappearance of all signs of cancer in
response to treatment. This does not always mean the cancer has been cured.
“Partial response” or “PR” refers to a decrease in the size of one or more tumors or lesions, or
in the extent of cancer in the body, in response to treatment.
35 The term “pre-cancerous” refers to a condition or a growth that typically precedes or develops
into a cancer. A “pre-cancerous” growth will have cells that are characterized by abnormal cell cycle

regulation, proliferation, or differentiation, which can be determined by markers of cell cycle
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not be present. Ordinarily, however, isolated polypeptide or antibody wl|
be prepared by at | east one purification step. "Treatnent"” refers to both

t her apeutwo 20roaas3sent and prophyl actic or preventative meILsR@9/0606bDSE i N
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andreti bI a toma%y fa tcoma%%L ncl udi nﬂ t| po ar(cpﬂa nd s nOVI al . s
sarlcoma) enﬁrél ¥ SRS R PUAE IS S FHER it frgt Hasedr haT 8 °8s OC&aa?’sOP? Yfon,
and i sl e3tagealicarcancer), mesothelioma, schwannoma (i ncl udi ng acoustic

d k
o o e R e O SR, W AR e S SR fa e gaa%ﬁ‘ﬁous

cel : I carlﬁﬁrn 10&ted.in amtltehﬁﬂsiacibrgsmwatmus)nmeihh subgge€ebddy. | ung cancer CI ncl udi ng
smal | -ce cance n- s/a .
2denocar ci nortl SFIEREMOtg N At NouE S E S RS FePh G R el of

t heo per idrighﬂnﬁnodsapﬂia@eﬂnb b:ll,ﬂaal[y 10 adfiltedte, igadd, bt metmtas&bmmmktamaimer i ncl udi ng
S AN L AN T s
(1 ncl udidag:eﬁﬁttmmayl ?Eurbaslﬂ)aﬁienisaﬂmeﬁ}r,redaohmmame&r rectal cancer,

col orectal canc endgmetrl al tﬁw%%éﬁe carC| noma, salivary gl and

carci noma, ki (Yng'ﬁ)h(grnu?l Hal® C4AL g€ cancer, vulval cancer, thyroid
cancer, hepatByc satgéed! 8 @aitant aamsaimat, afictidi@y byt npelithited (€ anminam)aimonmasm cul ar
cancer, eso ancer, tunors of. the as head and
Canger  ERPRIREl RR G IR el N Pl LA IR v o

ti me, gener alThy termashii-ethcérnhanek &f@¢ toruhdris, uséfuldnrthdg tancer. @karpied dfaht-

t r eat ment

cancor st ot Rk e AT B o PEROLERR S B2l B b e
ski | | ed agbitg)icgtb@ric agdntst fnts used in radiation therapy, anti-angiogenesis agents, apoptotic agents,
anti-tubulin agents, and other agents to treat cancer , anti-CD20 antibodies, platelet derived growth
30 factor inhibitors (e.g., Gleevec  (Imatinib Mesylate)), a COX-2 inhibitor (e.g., celecoxib), interferons,
cytokines, antagonists (e.g., neutralizing antibodies) that bind to one or more of the following targets
ErbB2, ErbB3, ErbB4, PDGFR-beta, BlyS, APRIL, BCMA or VEGF receptor(s), TRAIL/Apo2, and
other bioactive and organic chemical agents, etc. Combinations thereof are also included in the
invention.
35 The term “cytotoxic agent” as used herein refers to a substance that inhibits or prevents the
function of cells and/or causes destruction of cells. The term is intended to include radioactive
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, 1

isotopes (e.g., | , Y* and Re'*), chemotherapeutic agents, and toxins such as enzymatically
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case of non-small cell lung cancer, for instance, progression can be
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Teoul nt (stoeeh MRS il g o B R r R s B e BB o i ed by
mar ker s ifvkfaggdel m@(}lﬁdrﬁhz&@ﬂé atetldorethe@ink vkide hyak@hlokiee, aﬁdlphﬂlan @ vembichin,
di ffereny ation abnor na rowt h.or devel opnent
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rimar Si t.e.to other, places in. 0 Cancer || s.can break from
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25 mitomycins such as mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex,
zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic acid
analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such as
fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine,

30 azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine,
floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such
as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone; elfornithine; elliptinium

35 acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids
such as maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitragrine;

pentostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2- ethylhydrazide; procarbazine;
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has not penetrated into the |ynphatic or bl ood vessel systemor to tissues
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dioxolane nucleoside cytosine analog); antisense oligonucleotides, particularly those which inhibit
expression of genes in signaling pathways implicated in abherant cell proliferation, such as, for
example, PKC-alpha, Raf and H-Ras; ribozymes such as a VEGF expression inhibitor (e.g.,

30 ANGIOZYME® ribozyme) and a HER2 expression inhibitor; vaccines such as gene therapy vaccines,
for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and VAXID® vaccing;
PROLEUKIN® rIL-2; LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX® rmRH;
Vinorelbine and Esperamicins (see U.S. Pat. No. 4,675,187), and pharmaceutically acceptable salts,
acids or derivatives of any of the above.

35 The term “prodrug” as used in this application refers to a precursor or derivative form of a
pharmaceutically active substance that is less cytotoxic to tumor cells compared to the parent drug and

is capable of being enzymatically activated or converted into the more active parent form. See, e.g.,
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30 mitogen activated protein kinase (MAPK) phosphorylatlon), cell proliferation, cell migration, cell
survival, cell morphogenesis and angiogenesis. These effects can be modulated by any biologically
relevant mechanism, including disruption of ligand (¢.g., HGF) binding to c-met, c-met
phosphorylation and/or c-met multimerization.

The antibody selected will normally have a sufficiently strong binding affinity for c-met, for

35 example, the antibody may bind human c-met with a Kd value of between 100 nM-1 pM. Antibody

affinities may be determined by a surface plasmon resonance based assay (such as the BIAcore assay

as described in PCT Application Publication No. W02005/012359); enzyme-linked immunoabsorbent
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phenyl a
PNFKDRFTISADTSKNTAYLQMNSLRAEDTAVYYCATYRSYVTPLDYWGQGTLVTVSS (SEQ

ID NO:10), CH1 sequence, and a first Fc polypeptide; (b) a second polypeptide comprising a light

30 chain variable domain having the sequence:
DIQMTQSPSSLSASVGDRVTITCKSSQSLLYTSSQKNYLAWYQQKPGKAPKLLIYWASTR
ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKR (SEQ 1D
NO:11), and CL1 sequence; and (¢) a third polypeptide comprising a second F¢ polypeptide, wherein
the heavy chain variable domain and the light chain variable domain are present as a complex and

35 form a single antigen binding arm, wherein the first and second Fc polypeptides are present in a
complex and form a Fc region that increases stability of said antibody fragment compared to a Fab

molecule comprising said antigen binding arm. In some embodiments, the first polypeptide comprises
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antigen binding arm, wherein the first and second Fc polypeptides are present in a complex and form

a Fc region that increases stability of said antibody fragment compared to a Fab molecule comprising
said antigen binding arm.
Anti- c-met antibodies (which may provided as one-armed antibodies) are known in the art
30 (see, e.g., Martens, T, et al (2006) Clin Cancer Res 12(20 Pt 1):6144; US 6,468,529;
W02006/015371; W0O2007/063816. In one embodiment, the anti-c-met antibody comprises a heavy
chain variable domain comprising one or more of CDR1-HC, CDR2-HC and CDR3-HC sequence
depicted in Figure 1 (SEQ ID NO: 4, 5, and/or 9). In some embodiments, the antibody comprises a
light chain variable domain comprising one or more of CDR1-LC, CDR2-LC and CDR3-LC sequence
35 depicted in Figure 1 (SEQ ID NO: 1, 2, and/or 3). In some embodiments, the heavy chain variable
domain comprises FR1-HC, FR2-HC, FR3-HC and FR4-HC sequence depicted in Figure 1 (SEQ ID
NO: 21-24). In some embodiments, the light chain variable domain comprises FR1-LC, FR2-LC,
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The present application discloses adm nistration of Met MAb, a one-arned
anti body conprising a Fc region, in humans for the first tinme. The sequence
of Met MAbWOD20sW@®s35i n Figure 1 and 2. Met MAb (al so t er medT@AB@EWA)662 s al so
described in, e.g., WR006/0 15371; Jin et al, Cancer Res (2008) 68:4360.
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are dis dbd in, for exanple, WXR005/063816; Martens et al, Cdin Cancer
Res (2006), &) 6]C42$IR HirospiidEngesepaded DI, wieeiiDt-D1 6 sMeY TRTHY WDHYSEQ
r| selﬁé\g(g) a first polypeptide conprising a heavy chain variable domain
ha\} t uence:
EVQ.VESGGGLV(@?;B(BI@MSGAAS@(T&T Akt Y
PNFKDRFT RSYVTPLDYV\GQGTLVTVSS (SEQ I D NG 10),
sequ@@%%%%gegﬁ gﬁ*fnlgde (b) a second pol ypeptide

corrpr ising a (kzi) g htchhaB rrompuidigdHequet oEli- Nl 1hatéreig Fil {Fe 1 SEqVEHCeSPLDY (SEQ

DI qurQsp KSSQSLLYTSSQKNYLAWQQKPGKAPKLLI YWASTR
ESGVPSRF 1‘? LQPEDFATYYCQQYYAYPWIFGQGTKVEI KR (SEQ I D NO: 11), and
CLhko sequadce;(bpnttagtohe eartahi COR paleyept vatanCODR bédsEivg camgdeomodifigation of at

7ol YR SE e AL Pyt DR SR S TR LU, T ARGyl £t
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o0 O ORI s ISR g BB ke R SR o
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NG 13) IB% tS h?n osn%%o Odlglgl’lltygsﬂt[‘i3 0% an antibody of the invention comprises the sequence of
SEQ ID NO:6. In one embodiment, CDR-H3 comprises TYGSYVSPLDY (SEQ ID NO: 7). In one
embodiment, CDR-H3 comprises SYGSYVSPLDY (SEQ ID NO: 8). In one embodiment, an
30 antibody of the invention comprising these sequences (in combination as described herein) is
humanized or human.
In one aspect, the invention provides an antibody comprising one, two, three, four, five or six
CDRs, wherein each CDR comprises, consists or consists essentially of a sequence selected from the
group consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, 7, and 8, and wherein SEQ ID NO:1 corresponds to
35 an CDR-L1, SEQ ID NO:2 corresponds to an CDR-L2, SEQ ID NO:3 corresponds to an CDR-L3,
SEQ ID NO:4 corresponds to an CDR-H1, SEQ ID NO:5 corresponds to an CDR-H2, and SEQ ID

NOs:6, 7 or 8 corresponds to an CDR-H3. In one embodiment, an antibody of the invention
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PNFKDRFTI SADTS \{ TWLD VTVSSAST | .
K@SVFPfRﬁ%%%éémm %@@\%ﬁ\/ﬁ’éﬁé@&ﬁ%i& order,
SWI'VPSSSfapZeY S ERINDRGR SN VDK KMEP K CRKd T dRRaC AR Eh B St I comprises
KDTLM S K YNSTY VLTV
LDV NGOV KOASKIAL PABT EKTD SRR GHBREP I DERSREERIT RN S Seomprises
GFYPSDI AHNESNIGPENINY ISTahBPRYL DSDGSFFLVSKLTVDKSRV\(ZXBN\/FSCSVWEAL
HNHYTQKSLSLSR a.second pol ti d risi n
li ght chain vaarr]iaétgﬁg“% ﬁ%’f‘lﬁlbo?’%‘g lé)ed%‘fbl&?ﬁ ?aBé‘avedPr‘bdﬁ‘? Pnlée < 6%5’?%1
DI QM QSRaHISASYORR brk(dtebo@hlchlyd SB@MMM%B@&APKL(LIZY%TRE&&ummnS
VPSRFSGSGSGIDFTLTI. SS ATYYC%Y AM#@V@QE%Y FP S T). B4
DEQL KSGTASAC RN oF or T),
ADYEKHK\(YACEVTHRSL SSPV SKSERRGECD( SEOV) BndNO! ( L) M oaidl B dob bmbbqﬁmd:ry,rmmmde
conpri si a FC seque e ti de conpri u
CPPOPAP DR BSKPR M SF T PPN EBPEVRERRPBEDE YRR E positions:
KTNPREE@G\{SI\PRWWZVJ,H@@AENGKEY}WSNKAU%)AE’V BKH, BKARGRRER(N9 (M or V). In
YTLPPSREEMI SL / PSDI AVEV\ESN(?DEIEgY%(T T \éLDSDGSFFLYSKLb "
TVWSW&%%% RSEIEE S 16) Sigyons g, ay EPROINEIeN L 4y y
chai n vahé falibeing posiions:aTd YY,IB ()i GHt(DcBad (T or@)mlbl(e Kosrgi cﬂ\@;]@lmmsmmt as a
conpl ex for gen b|nd|n t he econd
o oty Enti UL LPY P B g oI5 et PR Bl igrish  Bithe -4
I ncr easeas 5pdudlaithtichy incihy s@httnaioh bbﬂhdﬁ)llbwﬁgrpeﬂﬁorﬁomaﬂ’ &0l FBoRaS, Faly, apkecul e
conpri si i i ge indin r nii:-. Cznet i | e i
o o0t ded Cad PRt AP e Briti oot Eaft- Bre ARkt TR R e e P bR FE S HEY ¢ ens,
T, et alLeft2Q0® pa@nith&s@ﬁﬂll@@fngl@&ﬁl pb&i(i@0inficatds) anﬁﬂlﬁéatlvldSulﬁ;nﬁﬁ&; 629teplacement)
V\02006/ 015371; WXRO0 063 I n ant i t ant i body
conpr | sAE S PE ik B e BTy e ShboaeEor o - L
CDR2- HC salsmiufﬁm&ﬂiﬂﬁl asleﬂmehimﬁnﬁﬁpiemneeﬂ liereilréag e eouhnélﬁE@edsdEa WN@g tebhniguesand/ or
9). In od| antl od rlses ht chaln vari abl e
b n BB FURVY DR disciiiaBin. dBpe ot st CRRh Aot b dichiiie
depo ct edSEQHEFNQur elnlmé SHEYdirhenN® ida V?R‘J,anmm i8T. Inldne Smhﬁhﬁaﬂ),dﬂl ﬂmnt s, the
heavy chai.n riabl onai n .c ri FR - H FR3- C FR4- HC
cequonce b BRAT . AR gtk b PRELPT B o el waheo Ae8E ¢
|'i ght chatimtCBR-AbIseS. dopid dmbodimeni, §2 & FHRkiakt CDRER2441C, hidde b.rﬁbcﬁlnﬁienFRA LC
Sequenceangbed%l %% e 1r{Vre]ntE)|n glqlgrls]és S.Val’l l&)ll{\!ﬁ3 w]hGe;e:angl}l' isTorS,F3isRorS, and F7is T.
In one embodiment, an antibody of the invention comprises a variant CDR-H3 wherein F1 is
25 T, F3isRand F7is T. In one embodiment, an antibody of the invention comprises a variant CDR-H3
wherein F1 is S. In one embodiment, an antibody of the invention comprises a variant CDR-H3
wherein F1 is T, and F3 is R. In one embodiment, an antibody of the invention comprises a variant
CDR-H3 wherein F1is S, F3 is R and F7is T. In one embodiment, an antibody of the invention
comprises a variant CDR-H3 wherein F1is T, F3 is S, F7 is T, and F8 is S. In one embodiment, an
30 antibody of the invention comprises a variant CDR-H3 wherein F1is T, F3 is S, F7 is T, and F& is A.
In some embodiments, said variant CDR-H3 antibody further comprises CDR-L1, CDR-L2, CDR-L3,
CDR-H1 and CDR-H2 wherein each comprises, in order, the sequence depicted in SEQ ID NOs:1, 2,
3,4 and 5. In some embodiments, these antibodies further comprise a human subgroup 111 heavy
chain framework consensus sequence. In one embodiment of these antibodies, the framework
35 consensus sequence comprises substitution at position 71, 73 and/or 78. In some embodiments of
these antibodies, position 71 is A, 73 is T and/or 78 is A. In one embodiment of these antibodies,

these antibodies further comprise a human «I light chain framework consensus sequence.
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I n ot her enbodi nents, the antibody conprises one or nore of the CDR
sequences of the nonocl onal antibody produced by the hybridoma cell |ine
deposi t edworedsyo4gs¥sri can Type Cul ture Col | ecti on AccessiPem/usamoms066d CC
HB- 11894 (hybridoma 1A3.3.13) or HB-11895 (hybridona 505.11.6). In one

aspect, the ant t anti bo rise | east t Wo,. ree,
Four “of 1ive MyPLFURInGB & PRgronetCRrr e Deybheds colrae BT W ERER G oup
consi st ingin@bine éml)odﬁmfd,hal@@mﬁﬂ &mY2 aﬁmeﬁﬁﬁhﬁl compised CDRRIET, EDR-B$, CDA- 7 i's

her i n 1B CBP N SHERES. e SRRy 1 e RO Sten g €] g Qdbience o

-C9, whe@i:n 30k, 5-00961 & QR ¥YAYRMher(t SEY bAia T BR-LQiavitifo dCHERhk cotpiipssiCDRAQ

compr1 <o COBab EATEE gt ghEl bR TR T RPBe s bENsNRE e 1 D

NO 5) anf@dpicted )n SEORIDASOS:0/ QR Sidiy. Iespheitahotfimebds) saidMagsre CDRAL2 dtibddyi S

XYGSYVSP, SE ) X east one variant CDR
wher ei n ERRET b CIORR 6 erc eRRp F PR it PRl rhER e e
resi due wder tth@seﬁ@b@db@&tedelpsm (EHNIOQ ISE@ 5 BhdNOsln kom@embddindentsbthede abtibokifes one
enbodln%n th%%]nventlon conprises the sequence

of SEQ |t‘3ﬂﬁb°"nipmf:ﬁ8‘8ﬁ ﬁ%‘&%bﬁg f‘Vy BICWPTREANSTAYY BFYUS B "°R® i nventi on
conpri sesbblitncsaqtencativdiSHRe bindN@rk corsthsene qenrtomdinprRs subsiittibiBat @bsidun

antlbody o] ntlon C rls t he se uence QLD NGO 3. _In one
anbod: et 1t i Brop B e BT aHEToh /Lyt Seaidii 78 Bffionce
of SEQ Ilﬁ)omnﬁaodinﬁbnommeMbwth,ese@%dd%scﬂirthaﬂcoaiphlséo@ldynaafﬂ tifie chdivent i on
conprises the sequence of SEQ ID NO 5. In one enbodi nent, CDR-H3 of an

antlbody&%ﬁm@ﬂﬁmPﬁW%ﬁﬁ?Hﬁwéonpr|ses t he sequence of SEQ ID NO 6. In one

enbodl ment, GBnd-Bnieaiivit, aﬁsmﬂsx&g»&mh@ﬂuér&%@ph&smanﬁ CDROHDRBerEAtMgdisent ,
conprises SYGSYVSPLDY (SEQ I D %n one enbodi pent, an antlbody

of lf he i e nsifornddompt Fsinfge f%@ém%@aéﬂ%b@éye the BEFBIOR ST el {bed
her ei n) HBwhUERRIZBE. Qh sdhwmﬂmdmn@rhaldaaﬁﬁﬁtDRthgaﬂth@)nﬁm@@ chihfrideslepran

anti body c rising one , three, five or. six wher ei n each
CDR conprl 553 L% GR&-LL SO ﬁ@d’ﬁ% F?PsH%g’g%’fﬁ‘PF%ﬂhl%‘?mB‘flse% i3 pifefe i WISt ed from
t he grouppieRdsi mQ nyNOf:1.SE® 4 4AdNOgA sokae efabodimeflts, 2id v@rianf CDROM2 Sntibamd wher ei n

EQID 1 CDR- LI EQ 1D 2 .CDR- L2,
gES | D lger g(g):;;;rgs %W%ilt gﬁJZC%RLLSS CIS)R%I, an(i\gDR I-(I:3O(xflileer§ noegc Sco%l%n?eg n

20 order, the sequence depicted in SEQ ID NOs:1, 2, 3, 4, and 7. In some embodiments, said variant
CDR-H?2 antibody further comprises CDR-L1, CDR-L2, CDR-L3, CDR-H1, and CDR-H3, wherein

each comprises, in order, the sequence depicted in SEQ ID NOs:1, 2, 3, 4, and 8. In some
embodiments, these antibodies further comprise a human subgroup 111 heavy chain framework
consensus sequence. In one embodiment of these antibodies, the framework consensus sequence

25 comprises substitution at position 71, 73 and/or 78. In some embodiments of these antibodies,
position 71 is A, 73 is T and/or 78 is A. In one embodiment of these antibodies, these antibodies
further comprise a human «I light chain framework consensus sequence.

In other embodiments, a c-met antibody of the invention specifically binds at least a portion

of c-met Sema domain or variant thereof. In one example, an antagonist antibody of the invention

30 specifically binds at least one of the sequences selected from the group consisting of LDAQT (SEQ
ID NO: 25) (e.g., residues 269-273 of ¢c-met), LTEKRKKRS (SEQ ID NO: 26) (e.g., residues 300-
308 of c-met), KPDSAEPM (SEQ ID NO: 27) (e.g., residues 350-357 of c-met) and NVRCLQHF
(SEQ ID NO: 28) (e.g., residues 381-388 of c-met). In one embodiment, an antagonist antibody of
the invention specifically binds a conformational epitope formed by part or all of at least one of the

35 sequences selected from the group consisting of LDAQT (SEQ ID NO: 25) (e.g., residues 269-273 of
c-met), LTEKRKKRS (SEQ ID NO: 26) (e.g., residues 300-308 of c-met), KPDSAEPM (SEQ ID
NO: 27) (e.g., residues 350-357 of ¢c-met) and NVRCLQHF (SEQ ID NO: 28) (e.g., residues 381-388
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SEQ I D NO 4 corresponds to an COR-H, SEQ ID NO 5 corresponds to an CDR- H2,
and SEQ I D NGs: 6, 7 or 8 corresponds to an CDR-H3. I n one enbodi nent, an
ant i body w0 20tven45338ent i onconpri ses CDR-LI, CDR-L2, CDR- P8T/USDR9IbG66CDR- H2,
and CDR-H3, wherein each, in order, conprises SEQID NGO 1, 2, 3, 4, 5 and

R e e T

conpr i sesidSkfuehdd @ng 4t lea21; 503/9, 69%, H98,180%390NM 5@ n8 % GEsnck ieatiry antimbiadty of

cor 1 n BIREaE TN R T e R J2F 1 S RRE RS BRI M3y PR NG S

subst i t UDINM7) ndanR WVROTDHIRASEQNIDAfOLRe fol | owi ng positions: Bl (M or L)

o+ a1, e gsnghl hescc Shet S Pogy imigitess g R afbtarT e Prombispery ©”

vari ant eenqinhg®stich; ®hilcmininizidg hém@lim&)zase) st thé BE dcqitBiedsvithitythe ﬁlﬂﬂbbd[yat i on of

T i RO @RieD) Ny i opBoreir e Rertpeknedy S e mont -

CDR- H2 \AﬁlhiuadiglohhﬁﬁpbpMSnsl-11401ﬁele,mb3d11rﬁn0fhe4ht1‘tﬁ)dfosdmﬁri§é§ Rensuthitidn@dvastituting

O Ers fBibsindsi Gp oG ERBAN IR fdshor o i) o [ o

H) .0 I n arve Zesrhbdionseit(199a) CDR- Mwaxan@rrﬁ, a Golapuksies cah-tb ofd or rdore 3f T3b6Ar  5)
substi t t| corrb nation.of the follown ositions: FI (T, S), F3
(R S, %\cﬁ/orgM}{ ré;' e}ztﬁo afgdamwn?zmlgatlo %a l?es]:'_3,66§(;|, F7 (L, I, T, R
K, V), mesamﬁ);om&bO(Y N) and FlI 1 (Q S, H, F) Letter(s) in

parent hesis f 0 each Rposi at es. an il us e substitution
o M ep acQimbi R e r Er b S i SRR B BRPLEKRIER | 0t he
art, suidiabihiniay (6M mthcamﬁﬂQ/ Hadiafl 8 BXSE GE Qshitinutinia® NABIRhiR On@)Cis @1l ian he

Tt ho. dPD RGP B PRaG RaTcl A T Bh3 Erbsan hebi ;' CRe (1 ERise

t he sequeNses,235,8SEQIDI-4MDMedatdx Iod) e Patdtaodin@at) is Fhuhamizd daibioan tha@ibiisH3 1 s

SN X T TN MRk b e e ionng eyl PiFe ERER Stk T "

one enbadthererimplEsiofiaftibadieawhianbinCRREGHR inslude MiAb 509 e&mmGﬁLrFH}'ISS%ﬁIMMt i body

or 5. it B9 ¢S R HREBRE AR MR ROHI, MSaTa TonehrdoBhis 0 '

conpri s&sitcat Nar gt 53EDRertd3Isvitner el ranflvariaats TherdoB suich dchindriked 228 (225bn one

ey ey 0 B2 LU YRR SO Byt e

vari ant 1aDRIMG- MAg ragfilty lklmain SEAQE R -aingktdd AniitsodR( Inlcioney entdodiedkhardindd, ty@nl ant i body

O% TC 1 AR EGRR (SRS s 3 b SRS il PSSR e s Bnd O o Pt

CDR- H3 whefridtdinFlS FasenTNo BRI 998, an&F]Zumaﬁl a'ﬁtlbcalli'td tHa8biné EGFR) smcloxseam}mmm(mnt

18 PP e PRV R Bine Dl Bt LR e PR ke e

anti bodyEl\fIszdoemamnmmb) 8 Randoblod EGFR@BRoldQ dlréEBR-agﬁnst EDRR tthat wiﬁbeféDR‘ltHBoth

23, 4 G T R AR el PSR ERERREEF b Bl LR g e o

human sulygmoRP(AN):B0ITE8BOF84 (2004)). The anti-EGFR antibody may be conjugated with a cytotoxic

agent, thus generating an immunoconjugate (see, e.g., EP659,439A2, Merck Patent GmbH).

30 Anti-EGFR antibodies that are useful in the methods of the invention include any antibody
that binds with sufficient affinity and specificity to EGFR and can reduce or inhibit EGFR activity.
The antibody selected will normally have a sufficiently strong binding affinity for EGFR, for
example, the antibody may bind human c-met with a Kd value of between 100 nM-1 pM. Antibody
affinities may be determined by a surface plasmon resonance based assay (such as the BIAcore assay

35 as described in PCT Application Publication No. W02005/012359); enzyme-linked immunoabsorbent
assay (ELISA); and competition assays (e.g. RIA’s), for example. Preferably, the anti-c-met antibody

of the invention can be used as a therapeutic agent in targeting and interfering with diseases or
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chain framewor k consensus sequence. In one enbodi nent of these anti bodies,
the framewor k consensus sequence conprises substitution at position 71, 73
and/ or 78wvol2nisassenbodi nents of these anti bodi es, posiPCirarns2009bet6s2 A, 73
is T and/or 78 is A 1n one enbodi ment of these antibodies, these

anti bodi es . .further man .Kl. ain fr work consensus
equence MRe EBIA LR TR DR ey T i & Ve APRE Bonps BEGeL
vari ant d@idRbiloRgivhiecevity aBﬁys 8.gVin drcrs@eRlvarthio difeeint®ss =8 aiticrapauiticastichCDR- L2
antibody furth

aher o e A BB R R PR b B e bR e B T HBITED B T PR Mo

3, 4, 5 and 631S]dealﬁ8 antbodizh adi aEhidees thdihavevtdnidignipeEBRtit2foant leodyo ﬂ1tﬂﬂeteh1er ,
conpri ses. CDRL - 1.3 - | CDR- H2 an rein each co rlses,
o O e A e e RN A R e e

enmbodi merﬁpla@an@emads laﬂmodﬂ?lay Ibzhdato ttivb aiferé repllf@sés oDMprsuae profdiiz-dd., c- fﬁE)R L3,
CDR-H r each ¢ order, uence
dep! ot ed PHPSE SRR 7m0 FOHk 5 mgS SEReowRied ol heh éﬂcﬁf%@qt

ant i boditaggetitig hiwsrculemiﬁper leglocgte e B 5 dbgtlabgplok lmoﬂkﬁal\é)(e ghaDm ok rcomenar ke
consensus sequence, |l n.one e i S e fra mork
e oo REBRED ek En S B ok RO FC A BR A opifielsh STRNR | |
sone enhetilimkicascahechiite® taricichadice EGFR@spredsmg cll. ]Blb}&cvﬁp aftboll®s thapslsl/ l&l’ 78
is A In o odi nment. of the ant.i_ bodi es ese bodi further
ISRARRR: | D A N s A e Rl e o L g
enbodi MHGER @rc-atbihiidyar@fand h’tﬁarmnvlﬁﬂi blﬁm tROdVt b:SEesze it (V.ardapoiin, LibRntderoher ei n
El 4is T,.El

i.g K.and, El 7 nbodi ib f th
Chvent | dhViegtalPrLRe S S meteleie P RR e BB e <
sai d Val’be@l"ﬁpa@%ﬂdﬂl@@ﬂﬂaﬁtﬂd}ﬂleﬁ UfztﬂnﬁdidydfhlgméntseaSg E{BRD.Jb;sp%dnﬁbocﬁ.@R L3,
CDR H , d d ted
S5 1 D No O a0t 4% Rk STURER MsBar rarpun b BB R e o
antl bOdWSS'ABI]@ﬁIUSﬂZlmOﬂS@$6m7j_ﬂj$56@m-3LQS6W5LBS6EE’R‘OHUS6‘5B§B4CDR H3,

> 5 2,000 Pie-8Rn Uil e Sl IR B e Uy furt ner

conpr i sasSEDRSR) JSABIER6E 2TSEBDR U 3WOORRMH, WGMOM%QMGI W(DQ%MBI‘I

corrprl S
. In 53@89%3%‘8 %W%&q ﬁg@%{;ﬁt ng‘@so @Q ﬂﬁ @g&%%ﬁ‘r | sSe ﬁﬁlr?ﬂ%%ﬁaélu bgr oup

I | ko heawyoledaki BEGHR aitavnistk incids OB UA! (SecpdeTm@eerlokinibp ST Bidbaskicommats);®D t hese

ant i bodi work ¢ eqguence .conpri.s stitution at

posi tion 198%05 (Eglga?’ﬁy‘s ﬁopef’ﬁmlqonﬁzgﬁ(g %ﬁ%%ﬁﬁ%rﬂ?}%en ani“i"nz?eﬁ Z%tl bodi es,

posi t i omatpHolingl)pAopokP-6-guiazalgdlarditg8roclorde, Plizcome. yeirdked (AR {39 Cgeﬁtﬂilﬁ,se

ant i bodi t hese_ant i s further .c se. a, human.. k|

P amvor b SN LSOTRHER T STRuF TORbar Hem e 7k RS or ¢ he

i nventi qw&sgpemmfom;ﬂlhdryplimmjwze(u -theglad-piparidioutyl epyriafiddgs, M}pyﬁﬁmﬁﬁ&nddmﬁm n or

vari ant fhereaqf qne ex a i st. ant i hody th nvention

apati 11 TS RS UR e BG o O b et E araty vz he or oup

consi st i dygyriafidib BAQpHe SR (R 126- N;hyd’z&)ypl(eaylw [(IHgshdeird a2ty 2AZ yoblof2, 3ret ) |

LTEKRKK%? %SEgné)DC]l}IQSW%g)(N ([4? [@ bromop enyﬂammo?g quinazolinyl]-2-butynamide); EKB-569
(N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-7-ethoxy-6-quinolinyl]-4-(dimethylamino)-2-
butenamide); lapatinib (Tykerb, GlaxoSmithKline); ZD6474 (Zactima, AstraZeneca); CUDC-101

30 (Curis); canertinib (CI-1033); AEE788 (6-[4-[(4-ethyl-1-piperazinyl)methyl|phenyl]-N-[(1R)-1-

phenylethyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine, W02003013541, Novartis) and PKI166 4-[4-
[[(1R)-1-phenylethyl]amino]-7H-pyrrolo[2,3-d]pyrimidin-6-yl]-phenol, W09702266 Novartis).
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308 of c-met), KPDSAEPM (SEQ ID NO 27) (e.g., residues 350-357 of c-net)
and NVRCLQHF (SEQ ID NO 28) (e.g., residues 381-388 of c-net). In one
enbodi merwQ 2ar/@pisagoni st anti body of the invention speecTiusaldopoidonds a
conformati onal epitope fornmed by part or all of at |east one of the

sequences selected fromthe grou nsjisting of LD Q I D NG 25)
(oo Fost aulid roseiyFPupmeth B Pof RBk e et R 56) (6. g,

resi dues 300-308 of c-net), KPDSAEPM (SEQ | DO 27) (e.g., residues
350-357 of c-nmet) and NVRCLQHF (SEQ I D NO e-@°)n residues 381- 388of
c-nmet). In one enbodi nent, an antagoni S&_a of the invention
specifically binds an anmino acid sequencelhavingrat |east 50% 60% 70%
80% 90% 95% 98% sequence identity or siimlarity with the sequence LDAQT
(SEQ I D NO. 25), LTEKRKKRS (SEQ I Dj TN76) SNKPDSAEPM (SEQ I D NO 27) and/ or
NVRCLQHF (SEQ I D NO.28). In oné& 8spect,|the ]anti-c-met antibody conprises
at | east one characteristic that pr esyfiet er odi neri zation, while

m ni m zi ng honodi meri zation, of the Fc seguences wi thin the anti body
fragnent. Such characteristic(s) inproves yield and/or purity and/or
honogenei ty dh a¢corlanceithddf HDIN498, ipappdratd lensn by rRfadee, evibordi: ment , t he
antgbody conpri e% Fg‘ mut ati ons constituting "knobs" and "hol es" as

destri bed inIW%O 5/ 063816; Ridgeway, J et al, Prot Eng (1996) 9:617-21;
Zhu Z et al. cRetoR' iStidef{ch@TY sdbected Froth thEgouexcmsipting, of aydrodea, it aydrany, can be
one or re of .T366 L368A and/or Y407V in.an Fc | ypept i de n cavity
it at§ o ERR BEr SRR B ANTAgR bt & e SR AR SR HCERE: hoat e
such as (phuigin iwvhedinri isocdigied ondd,iSe@NH; known as ni not uzurmab ( YM

Bi osci ences), fully.human ABX-E anifpu , ni.x lLnc.) as well as
Ful Ty hurmn SRETBOCLERR R Ceed ROR SRR BT AERlel B cdan SRRl %3¢
3 and ER’Gs scRcri frostabcgrbipetbniisning/Sf B, 2385, 883" ROMOXO R 7-NHRI a0 O)RICdyano,

Pert uzunmpb )osi-S~a~hymanized ant i body that binds. disreckl Q,H but
Tt or f orband R s A R A BB M RS PR AR PR e RS Py

Q her exakgtedomnbiparidind aigslivd) pedolidinogd-REpipGaRni1 | inmtiazdWAby1 579 rddd-Cel, CRL
HB 8506) 455 HB8507 25 8508) . MAb 528 (ATCC
CRL 850Qscl?@gaeufﬁfﬁgg(@é%h%?(y’fggﬁéPh%M]gg?l e é’ﬁg:%h%iétanfg%é)'chnd vari ants

t her eof ,aligilmb)Cag)NtiRfrand Y édS, 325 of K22 @hatin @etalkyil mateticsERRUTOX( an)d)-NafRf are

reshaped_humgn 225 (H225 ee /40210, .| ntl one Syst nc. hunshMC- 1
R b R R g Bl & PG i Su B ™ ok ARRTerR R R B MRS o
type || arisgiobal EGRRUWS bPatoe AR’ Moups aRihhe230dhs alkyinasittis df sittbptibihater i ¢

anti bodi es .t hat bi nd EGFR.as descri bed.,. n..US Pat en . .5,891, 996; nd
s anErl R ety e TR R Tt BRMRD al iR R 3% i an )
EMD 5590@adhSt roatyt saotetcarbet atam; Eur. J. Cancer 32A: 636- 640 (1996)): ENMD7200
(mat uzumab) a _hu i. zed E anti b i tad i nst R that conpetes
i B L S AR LR VL e ST Sl
8060 ( Johilig/lsetforallaming] berBingldo, {EhemesuFFH (290, 3GBAGABEBR2-(x2HRA) Min-THIE2,5-
anti - EGFR anti bad 0 i ted, wwth.a cvtetoxic en t hus

onor at 19 St At O RE St WY S 3G PR o B G- Gy

alkanoyloxy, -C(O)R’, and -NR°R®; and wherein said -NHSO,R’, phthalimido-(C,-Cy-

alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-
dioxopyrrolidin-1-yl, and R'%-(C,-C4)-alkanoylamino R' groups are optionally substituted by 1 or 2
25 substituents independently selected from halo, C,-C, alkyl, cyano, methanesulfonyl and C;-C, alkoxy;
or two R' groups are taken together with the carbons to which they are attached to form a 5-8
membered ring that includes 1 or 2 heteroatoms selected from O, S and N;
R’ is hydrogen or C,-Cy alkyl optionally substituted by 1 to 3 substituents independently
selected from halo, C,-C, alkoxy, -NR°R®, and -SO,R’;
30 nis 1 or 2 and each R’ is independently selected from hydrogen, halo, hydroxy, C;-Cg alkyl, -
NRRS, and C;-C, alkoxy, wherein the alkyl moieties of said R’ groups are optionally substituted by 1
to 3 substituents independently selected from halo, C;-C,alkoxy, -NR°R®, and -SO,R; and
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Anti - EGFR anti bodi es that are useful in the nmethods of the invention

i ncl ude any anti body that binds with sufficient affinity and specificity to
EGFR and wearroroadssse or i nhibit EGFR activity. The anti bedy/usetoootwd2 wi | |
normal |y have a sufficiently strong binding affinity for EGFR, for exanpl e,
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net hot r &’Xl@hﬁlphﬁ‘ny])adilrfeaﬁt-daﬂﬁnieﬁlﬁiﬂpﬁahﬁpmem))(3 dﬂiyﬁpl@hdnﬁf]){anﬂmt [6bxalds(es can be

pr epar ed full n ;aj es nt i bod

Flan ) 2orduertboy b dnd kP a b o AP tde sl 1

nol ecul e;ﬁmsth@&yqlaﬁazobmr;wfl)mdﬁndjQS@mddﬂedhllofbphﬁ&B maaanetmwaﬁg 4-USamie001,

US565430 UsS6084095, .US6265410, U S65216

US65967 36+ 0B F 1448 18P 3080 R DA, CTRSEaRRT S RE30BE02Y
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W0924037 93 2651 634445 60041 S6
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( CP- 3587yT)4pheey’l] ahiney [5,7-605(2- Bﬂhﬁxy&ﬂlﬁu&) Quahaglin-PE] lﬁ%ﬁ@l-@@hetﬂ;@ﬂﬁpnyl)

2- propenam N [ - 3- ch r.o n 0 .

ror phot AP gPaREy TR Ha Byt Bl R UeT DRt e eRa g [ i

I ressa ((Z—Dhloﬁ)B@hoxg)aiﬁuliiazmlmbé} yiAg1 Bﬁi@fl}@hﬁﬁlﬂ) ?Zﬂhé,%?(%hloro ethoxy)-7-(2-methoxy-
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(N (3 RIoar SR AT (ot S SRy PR s G 2B pef Ty Y By T B, 4- a

pyr i m diatiemngl;fhenyd)- aminag 2- [Bcﬁbhhynygﬁhenylla@eiohé{(hhydr%eﬂifﬁﬁ) qumazohn 6- yloxy]-

((R-4- [ I eny] et DI

onenol jitapeh IECER RSP ST o3 B S alinto e e b it oo 2, -

d] pyri m[di(l}el)lorowﬁ)?@&&nethoxy cthoxy)-quinazolin-4-yl]-(3- cthynyl phenyl) -amine; [7-(2-

(N-[4-] (a%et(t)){yoe (g(y?g ¥i )na{n hox otlthoxysq Hl'uﬂa% l | n}ﬁ (1& e%hytr)lglt I}iwny é E lﬁﬁ@ e@hynyl

30 phenylamino)-6-(2-hydroxy-ethoxy)-quinazolin-7- yloxy]-ethanol; 2-[4-(3-ethynyl-phenylamino)-7-
(2-methoxy-ethoxy)-quinazolin-6- yloxy]-ethanol; 2-[4-(3-ethynyl-phenylamino)-6-(2-methoxy-
ethoxy)-quinazolin-7- yloxy]-ethanol; [6-(2-acetoxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-4-yl]-
(3- ethynyl-phenyl)-amine; (3-ethynyl-phenyl)-{6-(2-methoxy-ethoxy)-7-[2-(4-methyl- piperazin- 1-
yl)-ethoxy]-quinazolin-4-yl} -amine; (3-ethynyl-phenyl)-[7-(2-methoxy-ethoxy)-6-(2-morpholin-4-
35 yl)- ethoxy)-quinazolin-4-yl]-amine; (6,7-diethoxyquinazolin-1-yl)-(3-ethynylphenyl)-amine; (6,7-

dibutoxyquinazolin-1-y1)-(3-ethynylphenyl)-amine; (6,7-diisopropoxyquinazolin-1-yl)-(3-
ethynylphenyl)-amine; (6,7-diethoxyquinazolin-1-yl)-(3-ethynyl-2-methyl-phenyl)-amine; [6,7-bis-
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(N-[4-[(3-chl oro-4-fl uorophenyl)am no] - 3-cyano- 7- et hoxy- 6- qui nol i nyl ] -4-(di
nmet hyl am no) - 2- butenam de); lapatinib (Tykerb, G axoSm thKline); ZD6474
(Zacti ma,wosbreadssigéca) ; CUDC- 101 (Curis); canertini b (CPCTAB3)09/06M6EY 88
(6-[4-[(4-ethyl-I-piperazinyl)nethyl]phenyl]-N[(l R)-I phenyl et hyl ] -

7H- 3-d d 54 rt s
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o B et B i Ry BB B b Pyt RO R T eyl  anyl
C24€4 aldaeiny (6- arﬁlﬁﬁbafl(oﬁgfletﬁﬂl Taktyibeng)ifagEinNRGIRE - eﬂllydylﬂhehﬁl) Snin§Qp- or SO2;

wherein the a tional|]

e R R A A S St e R R N A BT S
- OR6 ancbthoB;IRQﬁiﬁazahﬁmzp))t(BOﬂajnly;ph&iybsamiﬁae;t(edmmeaIrbmyhﬂetM7gsro@u1p?xy and Wn;ar 1(_'ai 3
th | kyl t f I bst t itute
by hal o ima 4R bnE s Ry R SRR b M E e SR ARy SUREY 1 o
t he sanetlgyaylpbinyBbasine; GranéaehrbBiylinsthylridepeadenidayolsiel-glgt R dthy iopheaNiHSO R5
ht hal d | sul f I I f I
5 Bhany RIS Boemaecp T Hmerdy o R IR b g g™
R10- ( C2- aﬁﬁl)ocaﬂbklﬁm@y}ﬂanrMXy\/th&loﬁn RY0-(B sctinelypbtrgt- airﬁlwr(dﬁhﬂleﬂloxyﬂﬁﬁazoﬁﬁr C4

AT RIS AT AR kAT AR SRR e LS AT II%?Q@I e g

2- oxopyrquniamimmﬂd} yﬂm,ne 46 5-blsd(|261>ydlmyy et(hbx;qunmazoyh 1 3ar-1(d ethynylphenyl) amine;

R10- ( C2- gﬁ (: su &?t e 2
Cubst i 1 USHE PHARBR B oA P G Rlah Bt o pnch Gtk
methane sluyl§-Gthyngiptlegh Giniad; Kbmyynquﬁy\lpq6aﬂeﬂgmmuﬁmmm qﬂqmolﬁm gebhetinep t h
t he carboqf Lo \évhl Z%qy aée 1anlée toeforma58manberedr|ngthat
i ncl udes ™ (GO HEPRPEAT e é}IY%P FFFOMO, S and N, R2 is hydrogen or
CpCo6 al kyI opih a@mbdlyr em]bb&tnehtuthe@GIER ahtap@nisd oblobsula meh(BSethymgll@bmydesm ly
sel ect eg) g ?ﬁ\f d each
27 1 RN oxrattuBO R Pien Y BB RS R o g R e T
ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4- qulnazohnamme is in HCl salt form In another
25 particular embodiment, the EGFR antagonist N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine is in a substantially homogeneous crystalline polymorph form (described as
polymorph B in WO 01/34,574) that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2-theta at approximately 6.26, 12.48, 13.39, 16.96, 20.20,
21.10, 22.98, 24.46, 25.14 and 26.91. Such polymorph form of N-(3-ethynylphenyl)-6,7-bis(2-
30 methoxyethoxy)-4-quinazolinamine is referred to as Tarceva'™ as well as OSI-774, CP-358774 and
erlotinib.
The compounds of formula I, pharmaceutically acceptable salts and prodrugs thereof
(hereafter the active compounds) may be prepared by any process known to be applicable to the
preparation of chemically-related compounds. In general the active compounds may be made from
35 the appropriately substituted quinazoline using the appropriately substituted amine as shown in the

general scheme 1 disclosed in US 5,747,498:
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NR6R6, and Ci -C4 al koxy, wherein the alkyl noieties of said R3 groups are
optionally substituted by 1 to 3 substituents independently selected from
hal o, Cp¥oabloody34s- NR6R6, and - SO2R, andR4 is azi do or petaishgmpblieeR 1 1
wherein RL 1 is hydrogen or G -Ce al kyl optionally substituted by hydroxy,
-OR6, or -NR6R6. In a particular enbodggﬁ the EGFR antagonist is a
conpound according to fornula | sel ect ??dh1the group consisting of:
(6, 7-di met hoxyqui nazol i n-X¥4-yl)-(3 -ethynyl phenyl)-am ne;

i 4 [ 3- (3" - hydr oxypropyn- I -yI)phenyI] am ne;
[3-(2'-(am nonet hyl ) - eNAYN {1g (6, 7- dlnethpx zol i n-4-
yl)-am ne; (3- ethynylﬂgenyl -(G—ﬂfirqu|nazoI|n (R yny a ne;R§6,7-
di met hoxyqui nazol i n- 4 ynyl phenyl ) - am ne; N
(6, 7-di met hoxyqui nazol i n-4-yl)-(3-ethynyl - 2- nethylﬁhgpyl)H-anine;
(6-aninoquinazolin-4-y|)-(%-ethyny|phenyLE-anine; (3-ethynyl phenyl ) -(6-

—~
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1
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533
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o
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<
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9.
S
|
1
fi
1

nmet hanesul f onyl am noqui nazol i n-4-yl)-am n

(3- et hynyl phenyl ) - (6, 7- met hyl enedi oxyqui npzol i n-4- yl)-am ne;

(6, 7-di met hoxyqui nazol i n-4-yl)-(3 -ethynyl - 6- et hyl phenyl ) - am ne;
(3-ethynyl phenyl)- (7- n|trqu|n%zoI N=4-yl ) - am ne;

(3- et hynyl phenyl ) -[6-(4' -tolueﬁ%%UTTon Ianlgp)qU|nazoI|n 4-yl]- am ne;
(3-ethynyl phenyl )-{6-[ 2" -pht hal i m

sul f onyl ani no] qui nazol i n-4-yl} -ani ne; (3
ethynylphenyl)-(6-guanidinoquinazolin-ﬁi
(7-am noqui nazol i n-4-yl)-(3-ethynyl phenyl) -
(3-ethynyl phenyl ) - (7- met hoxyqui nazol i HGk yLrnanp¥ne;
( 6- car borret hoxyqui nazol i n-4-yl)-(3- ethynyl phényl) - ani ne;
(7-carbonet hoxyqui nazolin-4-yl)-(3 -ethynyl phgnyl) -am ne; [6, 7-bis(2-
nethoxyethoxy)quinazolin-4-y|]-(3-ethynylj:enyl)- am ne;

(3-azi dophenyl ) - (6, 7- di met hoxyqui nazol i n-|4-yl ) -an ne;

(3-azi do- 5-chl orophenyl ) - (6, 7-di met hoxyquilnazol i n-4-yl ) -am ne;

(4-azi dophenyl)- (6, 7-di met hoxyqui nazol i n-4-yl) - am ne;

( 3- et hynyl phenyl ) - (6- met hansul f onyl azolin- 4-yl)-am ne;

( 6- et hansul fanyl - qui nazol i n- 4- % hynyl phenyl ) - am ne;

(6, 7- di met hoxyqui nazol i n- 4-yl)- ("3t | _A2 f | uor o- phenyl ) - ami ne;
[ [ [ -ryl)- phenyl] -am ne;

| ] 5- et hynyl - 2- net hyl -

phenyl am ne;
[ 6, 7- bi s- (2- met hoxy- et hoxy) - qU|nazoI|q«@ yl (B_QK%meI 4-f | uor o-
phenyl ) -amine; [6, 7-bis- (2-chloro-et hoIN<q azolin-4-yl] -(3

-et hynyl - phenyl )- am ne; [6-(2-chloro- ethoxy) 7- (2- met hoxyet hoxy) -

qui nazolin-4-yl]-(3- ethynyl-phenyl) -am ne;

[ 6, 7- bi s- (2-acet oxy- et hoxy) - qui nazol i n-4-yl ]-(3- ethynyl -phenyl)- am ne;
2-[ 4- (3-et hynyl - phenyl am no) - 7- ( 2- hydr oxy}- et hoxy) - qui nazol i n-6- yl oxy] -
et hanol ; [6-(2-acetoxy-ethoxy)-7-(2-nmethgxy-ethoxy)-quinazolin-4-yl]-(3-
et hynyl - phenyl ) - am ne;

[ 7- (2- chl or o- et hoxy) - 6- ( 2- gt hoxy- et hoxy) - qui nazol i A~ 4-yl ] - (3-
et hynyl - phenyl ) - am ne; [¢-
acet oxy- et hoxy) - 6- (ZRﬂETﬁoxy etggﬁy) qui pazol i n- 4NyT] 1
et hynyl - phenyl ) - ani ne; ynylphenylanlnﬁ I Rm

6- (2- hydr oxy- ethoxy)-qu?nazollﬁ-7 yl oxy] - et hanol ;" Sy

2-[ 4-(3-et hynyl - phenyl am no)s 7- (2-nethoxy-ethoxy) qU| azol i n-6-
on%y] et hanol ; 2-[4-(3-ethynyl - phenyl am no) - 6- ( 2- net hoxyet hoxy) -

qui nazol i n- 7-Awslh@wry ]n Schd:lhl@]rtbd: appropriate 4-substituted quinazoline 2 wherein X is a suitable
Ea?h§lﬁyﬁc(§ ga)lg(]é/ tlpa%( éroup (GenE Elgg,xé%ﬁg)gyt]glﬁ%gﬁlﬂryﬁ,gﬁ(@%ufgﬁyﬁ%il by - (3
(3-ethy rt;lﬂuq])bleﬁlydn):su{f6n§(1@eynatfllsuiﬁyylsirﬂmiﬁo)lyﬂsi[ozy, (cflanoptyinazblo, piapdes azbtrazold,

preferably a 4-chloroquinazoline, is reacted with the appropriate amine or amine hydrochloride 4 or 5,

10 wherein R* is as described above and Y is Br, I, or trifluoromethane-sulfonyloxy in a solvent such as a
(C,-Cg)alcohol, dimethylformamide (DMF), N-methylpyrrolidin-2-one, chloroform, acetonitrile,

tetrahydrofuran (THF), 1-4 dioxane, pyridine or other aprotic solvent. The reaction may be effected in
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yl) - et hoxy] - qui nazol i n-4-yl} -am ne;

(3-et hynyl - phenyl ) -[ 7- ( 2- net hoxy- et hoxy) - 6- ( 2- nor phol i n-4- yl) -

et hoxy) - quoOnraral4s3#s4-yl ] - am ne; PCT/US2009/060662
(6, 7-di et hoxyqui nazol i n-1-yl)-(3-ethynyl phenyl)-am ne; (6, 7-

di but oxygui nazoli.n-1-yl)-(3-eth | phenyl ) - am ne; . .
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[ 620 - bi settabydyfiraaxace@hindix g1 othtiapr@adodolvent orynhixtules thetehf Miit phaioy jixtu@nd ne;

[ 6, 7- bi s- (.2-.met hoxy- et hoxy) - qui nhazpl i n-1 -yl -%3- t hyny| ph - _am ne;
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( 3- et hy ny phany This (xoxtoretidiaaesiitrohy hygni phidte gohindaz eding hidrydhlor@lai pes cided

(6-am no-quinazelin- 1- é - et hynyl phenyl) -amne. In a.partic ;) r

erboai ol At e g e TP R e DS saf R AP RRG /-

bi s( 2- neilthexyetsbiox yuch-as bl O\ 8ZphlcstdINIDME, N-fhctly |patdlidaLld-afic, pyratdti orgat , t he

EGER ant agoni N-(3- . . . o .

Ry g1 (SRR e 1 Efogton st B PYARE) . LT AT ST h APt e o

form | neapwitive of pasdliaupraferadiyofadh st 35°C eabh@BRTan tietd eutisahtially complete

N (3-et hynyl.phenyl ) -6, 7-bi s(2- met hoxyet h - 4- inazolinamne is in a

Subst ant PR OT RtRERs SEE Sl Pt Shf s st AR Rels PPl esdoh B

pol ynor glarfBmied uldddr 8d ind3d atmbdphetdrath @xdny fitrbgenan X-ray powder diffraction

pattern havi characteri stic peaks . .expressed jn degrees .2-thet t

Bppr oxi mat el y BSRDGud g Rhergn 3Gt B 4 R e oI0G5S ey ferihe 55 14

ando 26. SiaterBlimhhoehyionwith qhiassting 2, AcfBp@intyniptmbiensl eted Frhbict(2; R*, R,

et hoxy et Doxy) s A aut nazol | pamtne i3, L&l S1heTd Dol RRSSUR! WibicfSr gkl as
ethynyl, and R"' is as defined above, by reaction with a suitable palladium reagent such as
tetrakis(triphenylphosphine)palladium or bis(triphenylphosphine)palladium dichloride in the presence
of a suitable Lewis acid such as cuprous chloride and a suitable alkyne such as

35 trimethylsilylacetylene, propargyl alcohol or 3-(N,N- dimethylamino)-propyne in a solvent such as

diethylamine or triethylamine. Compounds 3, wherein Y is NH,, may be converted to compounds 1

wherein R* is azide by treatment of compound 3 with a diazotizing agent, such as an acid and a nitrite
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The conpounds of fornula I, pharnmaceutically acceptable salts and prodrugs
t hereof (hereafter the active conpounds) nay be prepared by any process
known to we 2appl4saabl e to the preparati on of chem cal | yPCcelist@d/oemapounds.
In general the acti ve conpounds nay be made fromthe appropriately

substi tut ed na e ro atel y. substit ne.as shown
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ambient temperature. Alternatively, the protecting groups are conveniently attached using Schotten-
Baumann conditions.

30 Subsequent to the above described coupling reaction, of compounds 2 and 5, the protecting
group may be removed by deprotecting methods known to those skilled in the art such as treatment
with trifluoroacetic acid in methylene chloride for the tert- butoxycarbonyl protected products.

For a description of protecting groups and their use, see T. W. Greene and P. G. M. Wuts,

"Protective Groups in Organic Synthesis" Second Ed., John Wiley & Sons, New York, 1991.

35 For the production of compounds of Formula I wherein R' or R? is hydroxy, cleavage of a
Formula I compound wherein R' or R? is (C,-C,)alkoxy is preferred.

The cleavage reaction may conveniently be carried out by any of the many procedures known
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corresponding compound wherein R' is amino. Suitable acylating agents are any agents known in the
art for the acylation of amino to acylamino, for example, acyl halides, e.g., a (C,-Cy)alkanoyl chloride
or bromide or a benzoyl chloride or bromide, alkanoic acid anhydrides or mixed anhydrides (e.g.,
30 acetic anhydride or the mixed anhydride formed by the reaction of an alkanoic acid and a (C;-
Cy)alkoxycarbonyl halide, for example (C,-C,)alkoxycarbonyl chloride, in the presence of a suitable
base. For the production of those compounds of Formula I wherein R' is ureido or 3-phenylureido, a
suitable acylating agent is, for example, a cyanate, ¢.g., an alkali metal cyanate such as sodium
cyanate, or an isocyanate such as phenyl isocyanate. N-sulfonylations may be carried out with suitable
35 sulfonyl halides or sulfonylanhydrides in the presence of a tertiary amine base. In general the
acylation or sulfonylation is carried out in a reaction-inert solvent and at a temperature in the range of

about -30° to 120°C, conveniently at or near ambient temperature.
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solvent or diluent and at a temperature in the range of about 10° to 100°C, conveniently at or near

ambient temperature.

30 For the production of compounds of Formula I in which R' is carbamoyl, substituted
carbamoyl, alkanoyloxy or substituted alkanoyloxy, the carbamoylation or acylation of a
corresponding compound wherein R' is hydroxy is convenient.
Suitable acylating agents known in the art for acylation of hydroxyaryl moieties to
alkanoyloxyaryl groups include, for example, (C,-C4)alkanoyl halides, (C,-C,)alkanoyl anhydrides
35 and mixed anhydrides as described above, and suitable substituted derivatives therecof may be
employed, typically in the presence of a suitable base. Alternatively, (C,-Cy)alkanoic acids or suitably

substituted derivatives thereof may be coupled with a Formula I compound wherein R' is hydroxy
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hydrol ysis may conveniently be perforned, for exanple, under basic
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4C)alkylamino, anilino-(2-4C)alkylamino, phenylthio-(2-4C)alkylamino, (2-4C)alkanoylamino, (1-

30 4C)alkoxycarbonylamino, (1-4C)alkylsulphonylamino, benzamido, benzenesulphonamido, 3-
phenylureido, 2-oxopyrrolidin-1-yl, 2,5- dioxopyrrolidin-1-yl, halogeno-(2-4C)alkanoylamino,
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35 amino-(2-4C)alkanoylamino, (1-4C)alkylamino-(2-4C)alkanoylamino or di-[(1-4C)alkyl]amino-(2-
4C)alkanoylamino, and wherein said benzamido or benzenesulphonamido substituent or any anilino,

phenoxy or phenyl group in a R' substituent may optionally bear one or two halogeno, (1-4C)alkyl or
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and their production and use in couplings with am nes may be found
extensively in the literature; for exanple M Bodansky and A Bodansky,
"The PracwpceloafssR6pti de Synt hesi s", Springer-Verlag, NearNseé9/0d®82. The
resulting for rrul a | conpounds nay be isolated and purified by standard
met hods, aﬁ oI vent removal and recrystallization or chromatography.
The st arti S*’ Yélf Stétflgm%or the described reaction scheme | (e.g., anines,
qui nazol i nes and anismer paat ecti ng groups) are readily avail abl e or can be

il t hesi by th || t t t | t hod

et A S T G B ST M S R TSR 8 M R A R M
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r ber . in r o)
John W 1% a”é’?{ﬂﬂ@blﬁé or (Itl %g%lyyﬁfui?%m%ig‘? %H’B%eflfl‘faltlﬁ’@&depﬁ’le salt tEereOefr exceptq‘
2, 3-di hykj(mOb@dTZQfahﬂhad)mebthﬁ}@milﬁmdﬁe ar(e -Igaseydniied)-8Y- iRethfencBHotgjulragdlige,and
E. E. " He [ ]
ComoundEmnBaRe iR Ea AR S i et e e e TN Sl st nas
a gener aherbd@nndd-anilino-as- diﬁiStﬁdSXqueldazioﬁmUS tie, h@rﬂ%pﬁl@ﬁde shif ﬂﬁfepﬁz[rab)eﬂhdb@r ein by

f :wh i d tl h d
S ence: wher i s b oy SR cERG0 .0 SASERAISTLLY, %, DN
ZI-C?d; I Eg)lazekeﬁ{ed@fobgmgrbup cN;nNstﬂig-oE(i—gﬁi};ﬁfd(?’ll-f]luloﬁ%fnﬂlaw dlnfeyﬂkmjyﬁmlhl;nsﬁ (1-
PP R R e vaur i AT TR o R AT T A
d! -1 (I 64@11aﬂhkw 4- @T}Mqun]}/liﬁlb})dlumhzﬂhnb 6-Yethopy-p€3” lrﬁht]limei,nll(limg Ellilﬁdzbh‘ll& 4-(3’-

i per azi a a i 0
RO sl o Bttt e B el s P hRaist raino-
I(‘llydlé‘lcc);(ylxﬂnetﬂ@yaél -3y met(lﬂaml&ﬁﬁ)—thkmﬁiyd QXf‘y’ méthﬂﬁ)laiokﬁlureldoqumazohne 6-(2- y
a ox on
(1 150 ST oSy d - SRaREN A S b e R H k. N
ZI-C;iIaJ [k §/ :Iget%ﬁrﬁliﬁqu&ﬁﬂbh&ﬂﬁyﬂmeﬁﬁﬂaﬁ@@ch? Lmetﬁ;ﬂiﬂﬂﬁhoﬁdmrﬁ@lﬁb lﬁﬂbe,nzdnild(i) -4- é3 —
(7 30 LR RS 6 - Bk A b RSl iRl s py RO BES:
4|- (k | : 4C)Iadtky(t/m(pemylanllm@;qul(ntzoma 7?@5;0&}/ 6hyﬁhm%(6211ﬁﬂ)ygdn§m;§y?lﬁlhazdl@)e |
a al ko a no-
-4 Cglal K amltl%a 4% %/‘[E)ngh gqﬂlgjzgi({?% g.};ﬁlrﬁ) P ¥neﬂjé<§] qllzlojél}{mgzolme 6-amiro- 4? rg
E : 2218 ::o&}bir(dahﬂlﬂzie)éddfugﬁgil)lﬁﬂe;:«%/ji;cl,etahij{c:]br-@@ﬂeﬂrylhﬁ)lﬁl;}]«w;;ahd_)lﬁw{6 éééhgi)tﬁd)ﬂlyyﬂhylammo)
i 1 ho e B B SR, sy OPED 2 bt hetne: 7-0-
oy Qﬁaﬁxﬂfﬂlﬁw@m’e‘hm’ymmw?“mmh‘hml’m (5 ?ShSTyE?§§Y) o bone (1 -
46 al ko i A b - o s RS ZI R oy 1 T S8 ek
chg 1| zk1c:) al kyd qmﬁdzalﬁmdeﬂ(/atwé@)taé Foontyla [INor wimﬁa{cedma@)me:p{%]ecsam bareof nag | -
oxy, anmin C) al kox m no- ( 2- al. kgx
G R P B S R o e s B o et et
2%/: ;jr F)Iiy c(oﬁlpél@)da | Akautatylt pooyess {s) ﬁ)A@)ambleovﬂyst(a&dzb@)lat kst oyUD%,$22,410e iNgbes{dry
al koxy

0 a - | k .
phenyl t Hi a&’nr%zna&aa I‘ig%)a? Q)IBmB at 1& aY,'aé 1(15 or ob a1neﬁ%%r%tan£1)r((}/ procedures of organic

chemistry.
(a) The reaction, conveniently in the presence of a suitable base, of a quinazoline (i), wherein

30 Z is a displaceable group, with an aniline (ii).
z

N

N
_(R1) \ 9
)\ " H2N \ (Rn
® (ii)
A suitable displaceable group Z is, for example, a halogeno, alkoxy, aryloxy or sulphonyloxy

group, for example a chloro, bromo, methoxy, phenoxy, methanesulphonyloxy or toluene-p-
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4C) al koxy, nor phol i no-(2-4C)al koxy, piperazin-I|-yl-(2-4C) al koxy,
4- (1 -4C) al kyl pi perazin-1-yl-(2- 4C)al koxy, hal ogeno-(2- 4C)al kyl am no,
hydr oxy- (Wo2Qeal4k3a5am no, (2- 4C)al kanoyl oxy- (2- 4C) al kpCardaSa@9/060662
(I 4C) al koxy- (2-4C) al kyI am no, carboxy-(Il-4C)al kyl am no,

-4QC) al k rbonyl -4C) al kyl am no, carbanoyl - (|- 4C)al kyl am no,
N— (1- 40)53%3//1-‘/@ §5II{IBy| -(1-40) al kyl amino, N, Ndi-(
| -4C) al kyI ] Ca{ haaBly base lis, Ak ednfyd, ambmenic afting bast 2uch @y, ddrexhapit, rp@rldl(lé, 2,6-

4C) al ky I ani no,. .di 4C) al Iamno

ph)enyl 1&) ‘éﬂlé‘{)P %dﬁgek[ﬁ/ %H%Béfyd](lé trl%%jl%ﬂn gllng)?{ﬁl‘!?g [Illomgt%yl 011 e or
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bon emedulNORaH GO OB AP B ism SBRg STTHRPOGHe: Sahug hydroride

di oxopyrdr btadivir Bydydxidehal ogeno- ( 2- 4C) al kanoyl am no, hydroxy- (2-

20 al kanoy! amgects B Pe A i (mey ARy B Rotert e, o

car banoydxarfle 4@1Mﬂéamyﬂeﬁéﬂibm58 md‘she(noll cthanol 1sopr0pan01 or ethyl acetate, a halogenated
4Ca|k|crba 4C a - -

4C) a1 RET A T 3 A R AT A oL ey s 81 i o,

(1 ;161|C%(a|tktydlh@dh’_bﬁm-n(o2-1 g(a)(ﬁdak,atﬁ @i}blnﬁmc:i mgveﬁit‘ sudi as[téﬂuc&@rc’ﬂ d(})ﬁle]rajliﬂofg(‘)so(l\%_nt such as

40) al ka m an ei.n sai e enesu n 0.

My ietialie MR ST S R e TS T
opt i onalThy réxedsn @étewaﬁertﬂw@arhadl aganotempdratdf)imtiis yingorfod exdiaplal WOK0y150°C,

substi tue each R is independently hydrogen, hydroxy,

hal ogend’™ ?ﬁ""I]I’IIh%FBar‘I%%%%IO % nitro, cyano, (I-4C) alkyl, (I-4C)alkoxy,
(1-40C) al kyl aniha@uinaiotihd (ﬂerﬁﬁ)vabk’ghb]forﬁlm'aIIDmajlbe-db@)nﬁ:ldmy)hithis@rocésﬁ-m the form of

4C) al kyl 4C) al kyl h t abl
calf ¢ haPobrs beaaBimiil e R oSBT R Rer Sy Re R R TR R R ™ ©
4- (4, - hywheesry 2had thm}anﬁl,g]}eﬁﬁﬁdﬂhi;éhﬁﬂf@fﬂ By Ilsl’lhzlf}:ldltdﬂ éhtain the free base from the

6- am no-4- (4' - am I 6- met hyl qui. i

Cr o B DB GRS e B B B RS e

t he hydroekiwei de salt thereof are excluded. In a particul ar enbodi nent,

::]Ih gu E G;Sngln tst Eﬁ[‘n g}e produc 10%%%%lsjencg)m%8gn%g 9)1" trﬁg f(}rgqufca?f\xr;%lerem 11[ orslglls ;d?ogly,f ti:lo m the

4-68' - ¢ Idl«awge@fa fhincebhanichivanioy ofhd fortue 1haheyduR N@Z0 lid (1etC)adkoxy.
i 6, 7-di net hoxyqui nazol i .ne

(3',4'-dichl Oal|ln%)t ﬁitb; ¢ K

6, 7- di met hox&[ BVeehf ?8)86?*’%"%‘36“1&]&} Y& £ BT CRRY0E 2ny ofi g MER(propeyes known

- rret hyI i duchnodramgformaival Th‘e&eacﬁetfmﬁﬂ&)@ifr{éd(oﬁt for emepﬂwbﬁﬁlédtﬂlm))fmui nazol i ne;
- ' - chl I t t h |

et hyt R TR BT R A ot A A Earba b Y ol For

met hyl arﬁthﬂile)bquatﬁﬁﬂtoillth’bﬁh alldh (1@'tal tiaiyiphbaihide |s1ﬁuh)as Gthimediglegyiphaphitié.ne; 6- (2-

th 3 th I
ge-%s glxy 1%%&%{:%&@% re&ctlr(gg ma; ﬁglinVlﬁg}lF%ﬁ)‘Ie%w n i ttga%rnip]ﬁ:e,y treatment of the

6- di net hmlrﬁmhlﬂedé*rv@ﬁive w1’cHﬁ§io|ﬁ()ﬂ (amiulmlmmhthanafzmlch mﬂqor(ﬁrtﬁ&ﬂm&m sl@h deaCidons -
met hyl ani | |

Strifl uoaf%?{gf?%?g Ylgﬁlgﬁze Itqg 8‘8 PF‘?&?S? Ertﬁaesultéx%g}ﬁﬁ &Wm%or diluent 8%(‘§Fﬁﬁed(}§rembef°m

- met hyl aamdhum)talqememaaamtene 7- hydr oxy- 6- rret hoxy-4-(3 ' -
met hyl ani | i no&) UI nazol i ne;

oL a0k R G T ARG i e TR AR R el v
chbor oanid) almglﬂpmnym aiz(0} 4@)elkylulptoallandughothd oXidation offetjliydzalviel derivitive uf thaz ol i ne;
6-(2- ”Etthoxlﬁaeﬁ \x%ler%ﬂ?ﬂ] 0} R is a (1-4C)alkylthio group.
A suitable oxidising agent is, for example, any agent known in the art for the oxidation of thio
to sulphinyl and/or sulphonyl, for example, hydrogen peroxide, a peracid (such as 3-
chloroperoxybenzoic or peroxyacetic acid), an alkali metal peroxysulphate (such as potassium
35 peroxymonosulphate), chromium trioxide or gaseous oxygen in the presence of platinium. The
oxidation is generally carrried out under as mild conditions as possible and with the required

stoichiometric amount of oxidising agent in order to reduce the risk of over oxidation and damage to
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4-(3 ' -nmethylanilino)-quinazoline; 7-(2- nmethoxyacetam do)-4-(3 "'
-met hyl ani I i no) - qui nazol i ne; 7-(2- hydroxyet hoxy) - 6-net hoxy-4-(3 '
- met hyl arwbi2owyo4gaasnazol i ne; 7-(2- net hoxyet hoxy) - 6- met h@xyAS2§08/060662

met hyl ani | i no) - qui nazol i ne; 6-am no-4-(3 ' -nethylanilino)- qui nazol ine. A
qui nazol i ne derlvtlveo formul a r harmaceuti c etable
aal £ 7 nevBeAnSny Pt Bsient s ey p st BB B L A iRFE ST o " he

pr epar atm@hylak chlogdd, clebloforhedcatbord ttranpieafids or tArt-Sutyt @érthd eﬂi’eﬂzﬁﬂ%a | s for
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t et r ahy dwifioi @tnhe:mim& cdinpiuﬁ)d(ﬁmn 1r&:l’t salvedrat dlmeﬁtcals \A&iﬁed sereinbesre irothel prR&encOst a

di | net h
N ﬁ?a?ﬁ&%@ié@f@?ﬁ% 8 Sﬁﬁ%tpﬁ@fr o ot T A tedvie At de. The
react i orexamsple, onnmetmaeﬂtrﬂe;al Qrh bi tvacd irat (p@dictpe vadhittegronpotviie withngkutef or

e £ sy hg Sreat ol BRI AR ol TRl Rl e fofe R sk TR Y | or
\(/)\: t ':1 htehLHeggllggtafgﬁtum’ofaﬂetrﬁtfdmnp‘ﬁﬁ{@fdnd thermatyvald nadotl &i e@tlablaisdteet drailaenofuca sal t

has t he . meanin efined
or 01 nbdp oSt 2t ah glsghaltfr FRRRE e P iy AR BR i e (e
sakt mayfolhsahpleaioed woed, can\&l:ﬂeht@balteri&aﬁ’ﬂ)oas defined hereinbefore using a
conventi onal dur e or the on of. those_conpounds of the
o P Bl R icTgerrl % ool O e R e RS T ool e
deri vat ia®altdnoylh@inb or sabktiutbd (Z\Ahéyaﬁdaﬂoyﬂ%hnﬁxlf ufedol, S—p(ldnykﬂifé)i(ﬁi deduyzamibheord®*eavage
reaction mé&ﬁ nveni ent oce res

| t b
oo+ O TR BP0 S fo BRON boPisk it gAMb SR RhgER

exanpl e,szyartuheat ment of the

25 A suitable acylating agent is, for example, any agent known in the art for the acylation of
amino to acylamino, for example an acyl halide, for example a (2-4C)alkanoyl chloride or bromide or
a benzoyl chloride or bromide, conveniently in the presence of a suitable base, as defined
hereinbefore, an alkanoic acid anhydride or mixed anhydride, for example a (2-4C)alkanoic acid
anhydride such as acetic anhydride or the mixed anhydride formed by the reaction of an alkanoic acid

30 and a (1-4C)alkoxycarbonyl halide, for example a (1-4C)alkoxycarbonyl chloride, in the presence of a
suitable base as defined hereinbefore. For the production of those compounds of the formula 11
wherein R' is ureido or 3-phenylureido, a suitable acylating agent is, for example, a cyanate, for
example an alkali metal cyanate such as sodium cyanate or, for example, an isocyanate such as phenyl
isocyanate. In general the acylation is carried out in a suitable inert solvent or diluent as defined

35 hereinbefore and at a temperature, in the range, for example, -30° to 120°C, conveniently at or near
ambient temperature.

(f) For the production of those compounds of the formula IT wherein R' is (1-4C)alkoxy or
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qui nazoline derivative with an al kali metal (I|-4C)alkyl sul phide such as
sodi um et hanet hi ol ate or, for exanple, by treatnent with an al kali netal
di aryl phosphlo#4sissh as |ithi um di phenyl phosphi de. Al t ePoEtUST@OP6aSHE

cl eavage reaction may conveniently be carried out, for exanple, by

treatment, of t inazol ine derivative with.a r r.alum ni trihalide
Such as BT BRSRREE R S8 (ol Rembn o s ed PR Bt et -t he
pr esenceprefbrably $iiht plebeicd starshitatd bagids defined ihbig@béfoRSofdefuinaadink asramaalifdree and
at a suitlable t mper t‘UIF%' gcé For the r.otduction of those compounds of the
formul a P MEFSIORT 1 aRsY P alﬁm‘fis-apﬁﬁgﬂ?%yl sul phinyl or (1-

4C) al kyl sul phosuitablg alipting dgentax ifd@kdniile, @hy @zetftkinodz ol tha@rt fbe theilk/latien af t he

formula Il wherein RL or. R2 is a (l-4 | thi.o group. .A.suitabl.
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chr om unuitdbilcbekele dofincgasetbsforRxmganitibie ihdresobreese Aiecnods defiaddi Hateiite foldwad
oxidation is generally carrried out under as mld conditions as possible
ond i ¢ R TP BRI bt ShiGmeRr 10 it r Sl iR Of Ay SRR TRt o
reduce the ri(gkFotheqv@iuctivni off eosOronpochdd antag erinolatihelicrditiRCisia@mdbxygr oups. | n
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conpound ' ¢S UG L EH BRI nyl group is required a mlder oxidising agent
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iently j I I t h i ' . ethanol. It will b
e e e IR eSO B POV BT TP el Ranghipo b ! e
(1 - 4C) altkiyl awlyphanydtinged @ C)Bkyl eupsiithan, thd teadtiay, pheferatily &1 thepretiyiccoofiadaitabzn of

t he correspondin | - 4C) al kyl sul phi nyl . conpaynd_as || as of th

cor r eapoithRgeE B PRR: st e SRART H o PR EibefE el b SPChlisde
conpoundabsifuchiteard@rantidptactdblevdi@ipes deftd h&eiabafore with e afpedttiatel agtinehlc@hol,

qui nazol énle deri.a/ati ve of the formula | wherein RL is nitro. The reduction
may conveRl ¥t be carried out by any of the many procedures known for
sueh a transfien@tii@ns prefeeablyadtrzidioonn payitable icatrsolve@dr diliient fsaefiedanpl e, by
t he hydr.ogenati on .of a soluti.on of the nitro co in an j.nert sol vent
o dt | udREe el Ak EnaPattinit s Frep 4% Rl JOSERBE. SGRplb e aiFa

cat al ystantisnhtemperptatel adi um or plati num A further suitable reduci ng agent

is, for exa an activated ne such as activated iron rodyced by
wnshi ng |+ 1 o BtRe R el Rlestl P sy YL B Roch or i o
aci d) . Thdaisred fithayebeabpired, foihsanpgld Ugtre@bomnaisaid @ ompaund @dth ofut exaypleaduitatge a
m'ég ure ofd t he ni tro. colrﬁound and the activated netal in a suitable solvent
or di | udiftd S8 A “QY HMNFRFN S wat er and an al cohol, for exanple, nethanol
or ethanol, tleagatiesipendbdinent, the EGERraangeist isarcoeyaumdlaegordfl todortmBGAC, as

conven ec{?stcl%edai}l U%%,%%B%Er?c%r%orated herein by reference,:

Z |
(R
HN ~

Y
kN/ RS

r
30 wherein:
nis1,2or3;
ecach R” is independently halogeno or trifluoromethyl
R’ is (1-4C)alkoxy; and
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(e) For the production of those conpounds of the fornmula Il wherein RL is
(2- 4C) al kanoyl ami no or substituted (2- 4C)al kanoyl am no, ureido,

3- phenyl uwei2dw/mas3#senzam do, or R is acetam do or benzarcualS2ete6@ey| at i on
of a qui nazoline derivative of the formula Il wherein RL or R2 is amno. A
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i socyanat e sych as phenyl .isocya neral the acyl.at] arried
out 1o sut taBPETERE PRl RSPk Fanh TR Rupr et E it Tand at a
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ol o ey T 00 0 98B S S Sl ST 2,
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o ot ot Oe bR b RN PR Shed o i s SR o RE . "o

f orerul a (B-Ilmmlhﬂ)ﬂ-é}ylfbﬂ@.ky) T mactiaydonayolaighe {3 chilerk 4’ dl’uoﬁ)aﬁuhb@td (Buemiazulm ch

e T L L e
substit um]ﬁox\gxdmmzholnmcal (Ri,GSdﬂluéﬂoaIﬂﬁ)oa%I(B})d}meﬂliiyﬂmmy(bprgfo@yl)w m&'ﬂh@xyhyﬂamllyesl S may
s L LA T M
oxy-, t Hiwroatitin@yaamidabsltliflethed)-(1 méh)ahkiydzoBue siid 4-Genblprothélupeadtingn,

pr erab in t resen of. a su bl e base as defined hereinbefore, of a
qu?nazol |¢l%elmc1d qelaﬁﬁ)m%oxg??Hf'nethof%(}umaF(ﬁmFI wherein RL is a (I-4C)al kyl

subst it uent tieamamgﬂar edlbsmhmme&b [E6&Fgraotaporgss ischebimpethdhedoedinde ffaxmlati’ttiat an
appr opri; ah ?3 CE‘HO -4 t?uoroanﬁ)mb) 7-methoxy-6-(3-morpholinopropoxy)-quinazoline, alternatively

referred to as ZD 1839, gefitinib and Iressa”.
A quinazoline derivative of the formula II’, or a pharmaceutically- acceptable salt thereof,

30 may be prepared by any process known to be applicable to the preparation of chemically-related
compounds. Suitable processes include, for example, those illustrated in US5616582, US 5580870,
US 5475001 and US5569658. Unless otherwise stated, n, R?, R* and R' have any of the meanings
defined hereinbefore for a quinazoline derivative of the formula II". Necessary starting materials may
be commercially available or obtained by standard procedures of organic chemistry.

35 (a) The reaction, conveniently in the presence of a suitable base, of a quinazoline (iii) wherein

Z is a displaceable group, with an aniline (iv)
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thiol or cyanide. The reaction is preferably carried out in a suitable
inert solvent or diluent as defined hereinbefore and at a tenperature in

t he rangewoforo/@zaapl e, 10 to 1000C , conveniently at oPCmasrotmbicent
tenperature. Wen a pharmaceutically-acceptable salt of a quinazoline
derivative of the fornmula Il is required, it may be obtained, for exanple,
by reaction of said conppund with, for exanple, a suitable acid using a
conventi onal procedure. Réul ar enbodi nment , GFRZantagonlst is

a conpound accor di ng PF I1' as disclosed in US 5317 408;)599,
i ncorporated herein bJ\{N 2, . 1 G wherein P or 3 each R2 is
independently hal ogeno uor8net hyl R3 isqt 4C3a|koxy andRl is
-[ (I -4C) al kyl ] am no- (2-4C) al koxy, pyrrolidin-I-yl-(2- 4C)al koxy,
plperldlno (2- 4C)al koxy, fibkpholino-(2-4C)al koxy,
pi perazin-1-yA s&t%blé@s?‘l'ai‘e@%l&’ groftp Zlis, ASekRdnpid, RInRBERG] dlkdxy Yryl6:2r or 4G RInkRXY |
i m dazol -1 -yl -(2-4C) al kox
di - [ (I - £eyuRt :f@biys;m{plzz a4c@ oé_q) éwn}%meﬂl@)q( thleﬁé_m@g%?esulphonyloxy or toluene-4-
t hi anor phphédyRrxl 2rohp) al koxy, | -oxot hi anor phol i no- ( 2- 4C)a|koxy or
1, 1- di oxot hi anor phol i no- (2- 4C) al koxy, and wherein any of the above
menii oned RI ZtBebIF st ré{%ﬁ#q an W@afac tpipe b%?éﬁwaéﬁ@)exgpﬂwywwﬁi s not
attac hGQuﬁ&neaN)lﬂd1neo4%§1ﬁé1h§Qﬁﬁ1hWhin¥ tHERF 1SRN nSApH ik IR -GERURoHhOMIBXY

substi tuent; a pharmaceutical |l y-acceptable salt thereof. I'n a particul ar
enbodi mekizab lfsf?éo[ TRndast /g6 riir der ampie.@p afkal ricp e e s Al b sRiRgr a | 1 ¢

sel ect edyyfifoRiM HBExGMHE Ro @R SdrBdraltOp Bdssium carbonate, calcium carbonate, sodium hydroxide

4- (3'-ch|oro 4'-f|uoroan|I|no)-7 met hoxy- 6- (2-p rrolidin-lylethoxy)-

qui nazol 9t Refassipny ydroxile o beroptively aé?l%i‘éﬁubﬁf?eri%)f"fﬁx?’}%ﬂlﬁé‘w kgli mofal or alkaline earth

nmonehol imagtah@deyior cxtiipRagd@hmigide or sodium bis(trimethylsilylyamide.

4-(3'-chloro-4'-fluoroanilino)-6-(3-diethyl am nopropoxy)-7-
met hoxyqui n azdre fFRgtionss Prgferably carried out in the présence of a suitable ieft solvent or diluent, for

chl or o- Aexarfnblb'@ﬂi SRdHo| d)rr&@t):r sﬁcmtlﬂé?%ﬁoﬁ etﬁé’iropygof)ﬁbhrﬂl Hr-dlyl acetate, a halogenated
yIpropoxy%PﬁU|nazoI|ne -(3 -chloro-4

f 1 uor oarPlvFHaYchgs (@théﬂeﬁ%fl}mdafﬁhﬂ%ﬁ%lbﬁwsbov tetraghlorisiesaisthsastish phe;

4- (3", 4' eehnldrorani Uidiehn, 4n aﬂﬁlah@ﬂve@t {udh A6 RERR! MARFARA¥Nic SHINABKEh e,
-é -chloro 4'-f|uoroan|I|no -7-meth

pl ori dII}I'BT&HBE}B&IW&B]dﬁ,al\},grqnﬁ%thylacetamlde XI meﬂgylpyrrohdm 2-one or dimethylsulphoxide.

4- (3" - chirekr&ctior il baHER@ily lchiied ouf aBlehperiiuf-ik droMHeP IO dx PE OPOXYD50°C,
qui nazoline; 4-(3'-chloro- 4'-f|uoroan|I|no) 6- ( 2- di net hyl am noet hoxy) - 7-
nethoxydﬁﬁﬁﬁ@%ﬁﬂﬁ%mngfﬂfﬂ) g -di fl uoroanilino)-6-(3

- di et hyl am nORLERXYihe (Yel‘lvﬁfﬁite ROMY GHIDRZP Ik} Be oBtaingd from this process in the form of
di fl uoroanilino)-7-mnmet hoxy-6-(3-norphol i nopr opox

) -.qui nazol | ne;
4- (3" - cHPoles-base. o pligpasyRly 1 thay)begbtapnsd infheylosg ol 4 s |\@3%%<%F}d of the formula H-Z

MebfloXy diHeR@Z 2 hhs B meaning defined hereinbefore. When it is desired to obtain the free base from the

4-(3' -chloro-4'-fluoroanjlino)-6-(3-imdazol-Iyl propoxy)- 7-
net hoxy Cfﬁ]it Abe gt e be treated with a suitable base as defined herc¢inbefore using’a conventional

4-(3' - ch)r@c@ud’ - f 1 uoroanilino) - 6-(2-di met hyl am noet hoxy) - 7-

(b) For the production of those compounds of the formula II’ wherein R is an amino-

substituted (2-4C)alkoxy group, the alkylation, conveniently in the presence of a suitable base as
25 defined hereinbefore, of a quinazoline derivative of the formula II’ wherein R' is a hydroxy group.

A suitable alkylating agent is, for example, any agent known in the art for the alkylation of
hydroxy to amino-substituted alkoxy, for example an amino-substituted alkyl halide, for example an
amino-substituted (2-4C)alkyl chloride, bromide or iodide, in the presence of a suitable base as
defined hereinbefore, in a suitable inert solvent or diluent as defined hereinbefore and at a temperature

30 in the range, for example, 10° to 140°C, conveniently at or near 80°C.

(c) For the production of those compounds of the formula 1T’ wherein R" is an amino-
substituted (2-4C)alkoxy group, the reaction, conveniently in the presence of a suitable base as
defined hereinbefore, of a compound of the formula II” wherein R' is a hydroxy-(2-4C)alkoxy group,
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met hoxyqui nazol i ne;

4-(2',4' -difluoroanilino)-6-(3-dinmethyl am nopropoxy) - 7- met hoxyqui nazol i ne;
4- (2", 4' -wofR2bwanssni | i no) - 7- met hoxy- 6- ( 3- nor phol i nopr op®@K¥)iseevnenset | ne;
4-(3' -chloro-4'- fluoroanilino)-6-(2-imdazol-I-ylethoxy)-7-

met hoxyqui nazol i ne; and 4-(3'-chloro-4'-fluoroanilino)- 6-(3-imdazol-|

-yl pr opg%?)re-a%‘f?ﬁgﬂ%a)wﬁ&eﬁgémt}lﬁ]é?‘ppf(??nﬁteﬁglﬂl’tei cul ar enbodi nent, the EGFR

ant agoni st i sA auiablEpaihd dacetiveofugtompodmdroftiedoriiula T°ReierdisR ' is a hydroxy-(2-
4-(3'-chl oro-4'-fl uor.oanilino)-7-methoxy-6-(3-norphol i nopropo - qui nazol in
o a1t erieatRdigr b dr BF PR b Eo g 3uh gty TR b Gty FPUCESE ¥ it

qui nazoldrnethdessiulphdiylory-of-4C akokogroud.a | 1", or a pharmaceutical |l y-
t abl t th f be. d b : k to b
appi | cabl o oAt Benai B S EAY T 8 AR UAE BRpoU LS QFT bl e

pr ocess akfihdideteitdefofind @xalmb@atuichn e rangt, st axahgle, 110M toUSHEI, 6582 nictkiy 5680870,
US 5475001 apd US5569658. Unl ess ot herw se stated, n, R2, R3 and Rlhave any
of the M&&¥mM’nys defined hereinbefore for a quinazoline derivative of the
formula I1'. (Neeeseaiydusiard tHdge: dmaipeidabstheymbia IC eme@ina 'ad 4 Wdevkgiahakl-€ or

obt ai ne t andard procedurges of or i c. chemistry. (A e reaction
onvent ALy eRus gRegseno i eradid et BAgE Sgieten R a 2P RaTae Ry
wheo ei n of 3i4s crx ghusgly 2ERip it ag pptppriawd dntin@n aniline (iv)(iii) (iv) A

sui tabl e displ.aceable group.Z is, faor exanple, .a halogeno, alkoxy, .aryl ox
or | sul phonyi o5 6 Bings PG aiH v R ETES bt e oy Briien gt @Y
met hane sighipdadrichxipreamd biod tamp&atdre i the pdn@ e Ybraxymele, 0P to A0 icbdlhientbaser i s,
for exa Ie7o n organi c am ne base such as, for exanple, pyridine, 2,6-

| uti di nd“®cSI'Yi di ne, 4-dimet hyl ani nopyridine, triethylamne, norpholine,

N- et hyl nmor phwhénnepharmadégiza i eyepab[cSal o] qiirdedné deativest thcobrmanalpk e, an

alkali or alkaline earth netal car at e, or. hydroxi de, f.or aml odi um
ca honarE bt S s abatest ST aRERTHe L 8T s B 1w Bl R

pot assi umyb¢dbacddor cAhmgle Itgtreacadryofaaid dorygduhe with,Ser dxamp e or suatddlieysingra

al kali netal .or aIk%Iine earth netal am de, for exanple sodi um am de or

sodi um BPEYLHYRERRSTEC v ) ami de. The reaction is preferably carried out in
the presence of a suitable inert solvent or diluent, for exanple an al kanol
or ester such as nethanol ,. et hanal, i sopropanol or ethyl .acetate

el ogenat od_dBFURTE IS daRodu oA CEReTERTEE Rador B s Brobbig R

t ete achldiciodel, in OEBREK, Buaporasd hetin ahydérafcer an or 1, 4-di oxan, an aromatic
sol vent such as toluene, or a dipolar aprotic solvent such as

N, N- di met hyl f or mami de, N, N-di net hyl acet amigle; N-net hyl pyrrolidi n-2-one or

di met hyl sul phoxi de. The reaction is convenilently carried out at a
tenperature in the range, for exanpl 10 1500C, preferably in the range
20 to 800C. The qui nazoline derivative thexformula I1" may be obt ai ned
fromthis process in the form of tﬂb free bas¢ or alternatively it may be
obtained in the formof a salt with i the formula HZ wherein Z
has the meani ng defined hereinbefore. WienNt isfdesired to obtain the free
base fromthe 111

or a salt or solvate thereof; wherein
X is N or CH;
25 Y is CR' and Vis N;
orY is N and V is CR';
orY is CR" and V is CR?;
orY is CR* and V is CR';
R' represents a group CH;SO,CH,CH,NHCH,-Ar-, wherein Ar is selected from phenyl,
30 furan, thiophene, pyrrole and thiazole, each of which may optionally be substituted by one or two
halo, C,4alkyl or Cy_salkoxy groups;
R’ is selected from the group comprising hydrogen, halo, hydroxy, Cyalkyl, C,_alkoxy, C,.
salkylamino and di[ C,_salkyl]amino;
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salt, the salt may be treated with a suitable base as defined herei nbefore
using a conventional procedure. (b) For the production of those conpounds
of the fowoubw/d4b345wherein RL is an am nosubstituted (2P¢T)Uuskéornyoegr oup,
the al kyl ation, conveniently in the presence of a suitable base as defined

her ei nbef or e, of a Irn d iv he . f ern i's
n hydroxy or SuBPeRer i At e By Ak oGt inBh T ey s RS U

known i rindahﬁilylaEB di}@ﬂrot-hﬁrﬂhﬁ()}/yﬂ éﬂﬁ-i—lOHﬁzi@flddzMgl]’ Q)Syhl’[yﬁroaTH Bﬁtzﬁlhlb&blyl otied al koxy,
for exanpl e an bst i al kyl hal il de

o o ot R RIS, S B B e thend Bt BB Bafting e pr esence
of a suiihdbtelcithselcasd Refrbmed her ei nbefore, in a suitable inert solvent or
di l uent as defs;.ne r.ei nbef ore and t a.tenperature, in the nge, , for
iole, 230" T i s PP g egf P BBty o b AR b gt § on
of t hoseytidymetinidpyrilyInidiex . phefdxg, ehzyl o eifati- Nilkdlo- ia6d @iacbtmBKpsid t ut ed
(2- 4C3a|kox reacti o cony eni ntI. in resence of a

Coi t oy epateThBo et Repbral RSB TE whibBehdCeBYERe S or ol a 11
wher ei n Rl i or&’ hpebs@xya drdupdfahdoxy group, or a reactive derivative

thereof, with an appropriate amne. A suitable reactive derivative of a

conpound of the formula I1' wherein is a hydroxy-(2- 4C)al koxy group is
for exanple, a hal ogeno- or sul phonyl 4C) al koxy group such as a
br onoor net hanesul phonyl oxy- (2-4C)al up-rHhe reaction is preferably
carried out in the presence of a suitxble ¥t solvent or diluent as

defi ned herei nbefore and at a tenperay the range, for exanple, 10 to
15000 conveniently at or near 500C. dd) For the production of those

corpounds  RFLSER Bl o S S RO
2, 3- eponypr@poxy or 3,4- epoxybutoxy group with an appropriate am ne. The
LepeLion 1 el Sblineatll 64,8 B ANE MEpSeTG of o B LS e
range, hmﬁmexappymnmmomﬂn4ﬂ5ﬂpﬁmmgdnmmnmmmtCymahmmmhm@ac ku@ﬁumwh@nca
pharnace |ca eptabl e s « k11 enlv e Qf ]Q O?rnula
e 157 SR e e A e MR R R G T S
quhmazonﬂNeh@@rmmwmmﬁmn@mc@h@ mabmuhaﬂmhmmmhﬂ,nay be obtarned for exanple,
by o2t on O, S COMBL. D £ RIS D LB 0 2
a conpoundhzalecyy-th- (rsq(Qt-metimremj]b}amylrelthyaesmﬁb)andth&)eﬁﬂranm MEBERID[BHE] pymﬁidfnp@r at ed
ge_{ ern b)X—aII;llerIe;er enc gBenzy OXy- phgnyﬁa(%t(S ?(rZ—me?ha\r/lgstquhony ?19lfafmn S e&lyp furan y'l\l or
pyrido[3,4-d]pyrimidin-4-yl-amine; (1-Benzyl-1H-indazol-5-yl)-(6-(5-((2-methanesulphonyl-

20 ethylamino)-methyl)-furan-2-yl)-quinazolin-4-yl-amine; (1-Benzyl H-indazol-5-y1)-(7-(5-((2-
methanesulphonyl-ethylamino)-methyl)-furan-2-yl)-quinazolin-4-yl-amine; and (1-Benzyl-1H-
indazol-5-y1)-(6-(5-((2-methanesulphonyl-ethylamino)-methyl)- 1-methyl-pyrrol-2-yl)-quinazolin-4-
yl-amine.

In a particular embodiment, the EGFR antagonist of formula III are selected from the group

25 consisting of: 4-(4-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-furan-
2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; (4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-
methanesulphonyl-ethylamino)methyl)furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; (4-
Benzenesulphonyl-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)-methyl)-furan-2-yl)-pyrido[3,4-

d] pyrimidin-4-yl)-amine; (4-Benzyloxy-phenyl)-(6-(3-((2-methanesulphonyl-ethylamino)-methyl)-

30 phenyl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; (4-Benzyloxy-phenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)-methyl)-furan-2-yl)quinazolin-4-yl)-amine; (4-(3-Fluorobenzyloxy-phenyl)-(6-(4-((2-
methanesulphonyl-ethylamino)-methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; (4-
Benzyloxy-phenyl)-(6-(2-((2-methanesulphonylethylamino)-methyl)-thiazol-4-yl)quinazolin-4-yl)-
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Yis CRLand Vis N or Yis Nand Vis CRL; or Yis CRL and Vis CR2; orY
is CR2 and Vis CRL; Rl represents a group CH3 0 2CH2CH2NHCH 2- Ar-, wherein
Ar i s selwoted/®siaam phenyl, furan, thiophene, pyrrole ardTiuse@2obwss2 each of
whi ch may optionally be substituted by one or two hal o, Q 4al kyl or Q

IO S SRR e f@"@ﬁﬁﬁéﬁ“ﬁa&%&%&i@ff&% SR a0
AR ¢ d?ffmmmwm b o

i benz.y(meﬁ%%eaﬁﬂ@lrony WP e 2tk CHIRE BT or oup.
substi t uheehbxlgm [an[{[E(g]emur&sﬂp%n;bl@etﬂhﬂ]miﬂoymauja;mmeﬂyt ddubypzdinahdast-[ene

d | R | d,f

bensyl | BaFee DGR g e R SuleRy TR 6 BT gt g e
Byl‘l dyl mt{hﬁXWJuoﬁé‘rﬁﬂgfggxy B&ﬂﬂkdx@ﬂbbnyl@&h[@l-({[2C{hllaﬂh:%u&sulplﬂilﬂylt)d’th}mﬁﬁmbﬁﬂzﬂﬁflpxy and

enzenes ony) ;.. or epr.es ri hal one en r
trihal oﬁg'ﬁ%lg{)’e%wﬁ@%??mﬁf? R %igéﬁrgﬂ‘ﬁ)e bﬁ%']?b)tfenz%'ﬁf{%(gzi/\her ein each R5
i s i ndepenrdenshiyhael)aryt pehifo; mothii Qgﬁﬁzolamﬂ] -AquisazQlidamid; Nag@ad(®ach R4 is
R A N ENC N T LW R L
al kanoy|q@itiangdinaing;Ol-[Aackinl)gas Waoyheny N-Ndi (X _4al kyl ) car banoyl, cyano,

P IOJI[, ;n(jl gr}me{haléeﬁ%lﬁlap&ére%% %%‘8}?%9?@3{@?? ey ryl e4rrct1)u(1)nazo 1namineE[g:BBeanrz];[fl?lgl9ni sts of

5dyl ) - (Ein(gﬁel(s( - Meﬁ@nﬁsqﬁpﬁ@wéthﬁiehyﬂle}m)y} a@inb)yhethryl -yl R4-y1 ) - pyri do[ 3, 4
(5 Beno et 6 5 BB areprpseshigbashE b BRI ARG et iyt ) -  ur an- 2
- yI ?3 p)(friﬂﬂlﬁfoﬁleﬂﬂryljl}@yjﬂ]m)ﬂhﬁry¥}4ydmr&gmlﬁﬁ?llne N-{3 IFluﬁro -4- I[(3 i n0)

enz nesul phonyl e ani no) -
ety 1) ERR DGR Kot g e ale o e RERRSh AT
H i ndaz qjuinazolindming;-N-34-((6 Bromobenzyl)oxy]phenyl)- 6 [5-({[2-

Eﬂit ggzgageﬁ%eglﬁgl}ogpfpy flyﬂﬂmmo%mquylry lfl)rylﬁ Hr %Qlazzoll}{a%lng% P4a (%B%L%yloxy)p){leny?]rg f}e and

5-yl)- (l&«{[(zE(n(eﬂﬂndmpmw)ah&lphmyintemylmylfmyi rrz:g()mﬂmmfnyin)nej N-I‘[j’E(BkEélhOf@%éﬁi}ﬂ))l—l_HZ; yl ]2 -
ui nazol.i rtic r _enpo an onist o

For mat & 147 i g1 LAE b PGl it D BEMGIT Ty P SPESSEATRG

4- cd- Fl wersabenxdiaxsspipphigtythylianhbnd)methy12-2 ety an pisbephonylbheil hytleayii-no) met hyl )

i fA:lE g?;:ﬂ]ﬂ%%%%lg%é%e dGQ@)({é#@#@%}les%gilgl)ftbghe)mmoq]met%yl) 1,3-thiazol-4-y1]-N-[4-

met hanegbidratenyiphoaylipheani-Hqyinebhnanita) 642+ 22-yVgthpgsilthohd) odytlhipino | dthliin- 4- y1 )

-am ne;

1(, ﬁfhiazol—4 -yl]-N-(4-{[3-(trifluoromethyl)benzyl]oxy)phenyl)-4-quinazolinamine; N-{3-fluoro-4-

[(3-fluorobenzyl)oxy]phenyl)-6-[2-({[2-(methanesulphonyl)ethyl]amino } methyl)-1,3-thiazol-4-yl]-4-

25 quinazolinamine; N-(1-Benzyl-1H-indazol-5-y1)-6-[2-( {[2-(methanesulphonyl)ethyl]amino)methyl)-
1,3-thiazol-4-yl]-4-quinazolinamine; N-(3-Fluoro-4-benzyloxyphenyl)-6-[2-({[2-
(methanesulphonyl)ethyl]amino)methyl)-1,3-thiazol-4-yl]-4-quinazolinamine; N-(3-Chloro-4-
benzyloxyphenyl)-6-[2-({[2-(methanesulphonyl)ethyl]amino)methyl)-1,3-thiazol-4-yl]-4-
quinazolinamine; N-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-

30 (methanesulphonyl)ethyl]amino)methyl)-2-furyl]-4-quinazolinamine; 6-[5-({[2-
(Methanesulphonyl)ethyl]Jamino)methyl)-2-furyl]-7-methoxy-N-(4-benzenesulphonyl)phenyl-4-
quinazolinamine; N-[4-(Benzyloxy)phenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyl]amino)methyl)-2-furyl]-4-quinazolinamine; N-(1-Benzyl-1H-indazol-5-yl)-
7-fluoro-6-[5-({[2-(methanesulphonyl)ethyl]amino } methyl)-2-furyl]-4-quinazolinamine; N-[4-

35 (Benzenesulphonyl)phenyl]-7-fluoro-6-[5-( {[2-(methanesulphonyl)ethylJamino } methyl)-2-furyl]-4-

quinazolinamine; N-(3-Trifluoromethyl-4-benzyloxyphenyl)-6-[5-({[2-

(methanesulphonyl)ethyl]amino)methyl)-4-furyl]-4-quinazolinamine; and salts and solvates thereof.
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Benzenesul phonyl - phenyl ) - (6- (5- ((2- net hanesul phonyl - et hyl am no) - met hyl ) - fur
an-2-yl)-pyrido[3,4- d] pyrimdin-4-yl)-am ne;

(4- Benzylweyemimansas) - (6- ( 3- (( 2- met hanesul phonyl - et hyl amPoo)uSaeiogieh2

phenyl ) -pyrido[ 3, 4-d] pyri m di n-4-yl)-an ne;

(4- Benzyl oxy- phenyl ) - (6-(5-((2- et hanesul phonyl et hyl am no) -

nmet hyl ) - f uran- 2-yl ) qui nazol i n-4-yl ) - am ne;

(4- (3-Fl uor Ohﬁﬁ;yﬂtla)d%eﬁfbeﬂlwel)t- (h6-EG‘FR(a(1ﬁgomst is: N-[3-chloro-4- [(3

llT;Et Q?nnﬁs qu genlxrl)metthh)}/y ]pheny ?25 [gTﬁHq (¥ne)thyﬁ nyl)ethyll]gmlgg/ met yl ;3 furad}lPX rimdin-4-y
Benzyl oxyiphginyhine (Bos¢Rte(séi2clapptiibnesul phonyl et hyl ami no) - met hyl ) - t hi azol - 4-y
I)qU| nazol i n-4-yl)-amn ne;

N—{4 [ (3- Fl uor obenzyl ) oxy] phenyl }-6-[ 5- ({[ 2- (et hanesul phonyl ) et hyl ] am no} m
et hyl) - 2- f urlyhpadiewat eitbs diicm@mic BEFR antagonist is a compound according to formula IV as

E\I-niafhggle Oﬁfﬁj{)lﬂw(?@%ﬁq] Xl%\?’fg?{%%’rg éB?ga‘%é;‘H?Fsl ][5- Sf{ E}ﬁl nazol i nam ne;
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met hoxy- 6- [ 5- ({[ 2- (et hanesul phonyl) et hyl ] a Hy )-2-furyl]-4-quinazol
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- t hi agahylahilido)-6 Mefhbx{ [731ﬁﬁethyfmmﬁdmrmylimyﬂhﬁwlwlz@lﬁwyz) phetybP- 4- qui nazol i n
e D o a0 5 R RUSHOBAS AP FHOHSH s o) et hy

3-t Iﬂlﬂlmdanﬂmy)l 4-méthoxyu7-Nlamethylpgaiidied-ylmethoxy)quinazoline; 4-(4-bromo-2,6-

) -Be nﬁéflb(‘)ro llh&g?q]%gbf§)§{j?{ﬁ Sﬁhglng%(%% 4(ylirn%etﬂoxyfq%ynagoh(r)19 XI ()4 c’ilp)}l iam. no) met hyl
N ( 3 F| thl’ofbaﬂa-hb@FﬁZIle:thoogyph@)ﬂgeh)im@-—jflﬁletﬂl{))[ﬂqumazohne 4-(2-fluoro-4- methylamhno) 6-

l(\l_n?ghgleg#hdgiggn(\pllp)e Xly]ImerH‘loxygqurl?ntagI 1ng 4- (’4?'I)r(gmh(l) E%l%oroamYnc}) 6-m 0xya7ZOI I nam ne;
benzyl OXyipbrétiyhyhbethddyab{n2zoline hamkibrd-herdiflubjoetitiyd) joamsthoy metpipgtidini4; 3- t hi azo
-4-yl ] azol inam

v 187 chiobrs B RS T eyt 3 e manyy: smp o goeridn--

ylmethoxy)quinazoline; and pharmaceutically acceptable salts and solvates thereof.

v'_'QJ_CD’-\CDO CDCU'|
|/-\3

pd
’\UOO
—_ —xn

o —

62



(et hanesul phonyl ) et hyl ] am no) net hyl ) - 2-furyl ] - 4- qui nazol i nam ne; 6-[5-(
{[2-

( Met haneswibphoyb3sét hyl ] am no) et hyl ) - 2- f uryl ] - 7- met hox pCRUS4em@nmwenesul pho
nyl ) phenyl - 4- qui nazol i nam ne; N-[4-(Benzyl oxy)phenyl]-7-fluoro-6-[5-({[2-
§\I-m(3|t ?ggﬁi;: PH&E%%{}}E@?}% l_e%g&n?lg t,qﬁet E()ﬂ:l% ér%‘[ég]colfll{sy ils ]4—_(511—Br %oﬁﬁﬁggrg%ﬁmopg—methoxy—

7- f | uor o~@-niebhy(pfipeZidinreylhrmesyluyilaoyde) 2idiyia] anisaia}thetedtyl ) - 2- f uryl ] - 4- qui nazo
| i nam ne; 4-

(Benzen&%%hﬁﬁﬁ?r)‘ﬁﬁenyl ]-7-fl uoro-6-[5-({[2-(met hanesul phonyl ) et hyl ] ani no}
met hyl ) - 2- f urty ble-cmicefltintha@iz @lotl¢1a Micaricnt with the combination of c-met antibody (such as

N-(3-Trifl | -4-h henyl ).-6-[ 5- 2- )
et nanut T R SIS X AR P i i (s 9 YR ang sal ts
and Solh?batilﬁﬁiyl A tledfin $ipnifAcapediiprddhaits ek gi@inh inhititonERel Rntn pagesdiat | S:
N-[ 3-chloro-4-[(3- ) .. . .
fl EIOI’ opHElﬁSWe)tPn[a‘lgfr?BW]wbtﬁ%Wﬁ-bé’f f%qt'[“[b[aio-nf REPRYY EGF 1"“3}169?15_5 ae}?rf?ylsf%?ﬂ'%‘%l]eﬂpt hyl ] -
Z;TI) u:‘jan)do%peﬂ(irirﬁgJUEMZUﬂ (i)6t’,lﬁl3] filed ?bmayv,aztoes)s alcgor(ﬁh@lpal’(ije! iﬂ?elﬁ%ion [}rﬂvi&es{flaﬂfe{/ cul ar
enbodi nen e nt agoni st is a conpound according to formul a as
di scl osetffan}?m\/\”%i%gg%am?‘%@m'porat ed he?gi n by referenge: wherein: mis an
i nteger fromAllviEGF?htfaBinist &}ﬁd’reﬁ)fetnﬁ(ﬁedﬁ?klﬁigel‘t@f@fndifg tSHERY) rbdtxﬁl]g-r\fﬂéfl%;ert( sI .
-0-; R2 is select rom.one the f.ollowng thre roups: .1. .. ba
(wher o peREn IR o ATLEDE Wik bt ne b et e e S R be S
s_el ec]t EdJEG}DBﬁbhgcgﬁlgxtlj/viiﬁd@aillaﬂgﬁﬁg)yEGE pﬂgingyd oneGSi(rj mf@fby‘d]E d@R;eaép_k()tk ar&igntE%Fz
G  4al koxy.. al.ke erein Ris a fin ere X
ShT e ny iR T Gl SRR R o " il VB g
ﬁl Iéenyl uaéfukliln kt;ermdthogg ofipe meyhtioe aife p@]?ilﬁe[ﬂ)i:i;sr’fﬁ)d‘t@?esﬂilasllﬂ liimEtni\jECEFhlei;VEdF; rom t

[ OXY, ogeno and ami.no. or a .sa ereof. |In a. particular odi ment ,
thdt Bt SR afem R el f kel iR bl etRafd iy iy wiigh B
(4- chl orspeczfidallyi@rORGHF thetaby scquddetin®Xybiddifd ot bryth@t peeptaks, Masdony praeditsaxyg) qui na
zol i ne;

- (2= | uor o- 4- . . . .
met hy| an‘?’?élﬁ'gﬁap E“??%P%% and YEChee $f1951 Seredion- UEGT ANERBRYFERIITRLSI i ne;
4- ( 4- br cimag&nistic lvartan@aiTiVIBAFQoyp eptigled) B3\ aptdmers and peptibodies against VEGF.
1- met hyl pi peri di n-4- {en'eth xy).qui.nazol i ne; 4-(4-chl oro-2, 6-
di f I uor o‘%‘r@iﬁlﬂeﬁ%‘ieﬁ%‘l?ﬁ eﬁ%’s‘?ﬁfa?%‘/’%%%-b Phyl pi peri di n-4-yl met hoxy) qui nazol i ne:
4- tdl- br OND- 2, Anti-VEGF antibodies that are useful in the methods of the invention include any antibody, or
i 1 v0r apL L AR SRE Yo o G RRE S i B Y Mg ol e
f | uor oantduce o) inkibireic bakozicat dcpivipesiVHGE. darydnniey FOK ynt g odyneitl @k uatig not bind to
4-(2-flu ro-%— th kani | i n]o%- -
met hoxy- _e( b/ ggﬁﬁoanlx SYes >glil Ngwj%eﬁ Yl%g%lcl’ ﬂ(g;other growth factors such as PIGF,
4- (4- br ANGE of bRGEH. danmpics of) subl st VIBRE anfibodies include, but not limited to, those provided
(pi per i cLiSn-. 4- dI rrﬁat ?m%% qui nazol i ne;
4- C4- chI'6F8EYYE it 8% 0ani I i no) - 6- et hoxy- 7- (pi peri di n- 4-
yl met hoxy) quiThaz®d besecharacterized VEGF receptors are VEGFR1 (also known as Flt-1) and VEGFR2
4-(4-brorm-]§} 6- di HD or i1 pno)-6-net hoxy- i i per.i..dj n-.4-
o1 et hokgyerdionazs <oemZT L A2 EuETt PRy TR BRTIShE  Sbre mh L8 a es
t her eof . VEGR(fapsly thictbkiavagic it VEGIRNbindd th@ohGHR adtayonTistfull Bngth Flt-1
4-(4-br ()rgg%b%; Inl:llillggs%% re])litlralca?u)la{r %Bnqg% I‘[11(%12[(1){21-5 seven Ig domains, a transmembrane domain, and an
30 intracellular domain with tyrosine kinase activity. The extracellular domain is involved in the binding
of VEGF and the intracellular domain is involved in signal transduction.
VEGF receptor molecules or fragments thereof that specifically bind to VEGF can be used in
the methods of the invention to bind to and sequester the VEGF protein, thereby preventing it from
signaling. In certain embodiments, the VEGF receptor molecule, or VEGF binding fragment thereof,

35 is a soluble form, such as sFlt-1. A soluble form of the receptor exerts an inhibitory effect on the

biological activity of the VEGF protein by binding to VEGF, thereby preventing it from binding to its
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7- (1 -met hyl pi peridin-4-yl net hoxy) qui nazol i ne (Zactim) and salts thereof.
VEG- antagonists In pre-clinical animl nodels, treatnent wth the

conbi nat iwe 20fo/@s53wet anti body (such as Met MAb), EGFR antragarseew/o¢@erh as
erlotinib) and VEG- antagoni st (such as an anti-VEGF anti body) resulted in

signi ficant ovenent s nt hi.bi.ti nNor  progressi on
ToPat i v B oo e T st S SR i B A e ey e oo T oty
al one. $eéciaQcompid of ebicherdicsgbtdIoNw61/ 106, 513, filed October 17, 2008).
Accordingly t n ro des.further t nt th a VEG-
oeromont ot G Db S PR L PG SR PR et e ng o
VEGF, reﬂﬂcddrfg)nVEmsﬁwp IdEfEsdnOprotens et feastOhe dfautti¢haib h ¥IEQY, redeboc bR (¢.g., the
T G R Rl e
rred: aé eg:eﬂz[ig ERBenasits tharbinerid G)’EG(Erb(ﬁbtoﬁgEemS Ufﬁé pﬁbenﬂiiweﬁmoﬂl tdneikadfiamiho
| ncl ude VEG- nta ni st e net ho the i nvention are
Lol ymactehisedt s TaKER P hR S firttent JebRte T e ol Ry MG o
ant i gen-sbqu%ddelgorﬁﬁragig‘%ﬂé swb,hiete ddur, five ceNoo4ll swodreiguikedomaaink fikai th¢at | ves whi ch
bi nd speC|f| Iy t ), . G- ther? gﬂ?@%@os its b ndi n to. oneér nor e
P ooopt prstricefiinteab ot TS et el Wi et Zamb O o
i ]:gel OnIqul(eFﬂ&E ﬁgmiddﬂe) unrMEt@pﬁnaﬁragmmﬁhv@leainﬁmlnbglﬁllmﬂee@ﬁﬁc&gO(Dihsltdnﬁnc/md iemt S
of VEGF ti R taners an ti bodi es agai nst VEGE. pl es
O vaoh Bl RS R AR e PR E AR R B (R e PSR o hibrenr S Rer e
:cn t he ned hrodscamplet ﬁﬁ:hiﬂibrﬁni[ﬂ(ﬁf’retd@ﬁ)k pﬁ&mm)chmatsblblﬂdmt 107, IanR]E@f;aanh)j ndi ng

t t t
VEae anc KR iockaORh o KRS Bl B8 s Plsible i Tt Mp iR 4y Y 1

ant i - VEGFoani4436dy wi Il usually not bind to other VEGF honol ogues such as
VEGF-B or VE

.2 St oelEhad b S e o PRl i
pr ovi dedndietee VREGHRELptOT [Deffeinﬁl whichag.not Mted td the sdi%é oﬁl:laﬂsr g h efinsaethbikGH
and LR, Are oS Renib gy T s igseofhiny TG ok pERapR R or
each VEG@apdbaatfibindimgndard ivativaiag NEGF VGt é\nimrmd S trﬁl&nhmbhnd:didmdm alddhKDR. The
ol LTl ESepLor L RSP SRy L, e sever
t yposi nexfiessagée activity. The extracellular domain is i nvoI ved in the
GITIIRING: A Lt A AT N MO
speci fi aaigétyndletcnm duoh MECFEGR polpptidee d'hie geﬂehﬁoﬂﬁidhbdsmoﬁc msla ef apmanemd dron t o
b1 Lo ML RBRIERLSH, &PSCVECE PCOEL <LIEDX GYERLIEN ulom
bi ndi ng thedafymamitibortublesteiof whitisadaps alhd-éimbosional (S)uﬁ)hnﬁﬁ)nslﬁlt trables it/ tsad wbl e
f Orzsm of & Qacefh‘i:lare\pé(gﬁ 8 Xeeel;(%nslplggf a Elgrlagelu ical 1¥r eﬁ];gtl%(e: aptamnertt}t]a?targets VEGF for
treating age-related macular degeneration is pegaptanib (Macugen™, OSI). Additional information
on aptamers can be found in U.S. Patent Application Publication No. 20060148748.
A peptibody is a peptide sequence linked to an amino acid sequence encoding a fragment or
portion of an immunoglobulin molecule. Polypeptides may be derived from randomized sequences
30 selected by any method for specific binding, including but not limited to, phage display technology.
In one embodiment, the selected polypeptide may be linked to an amino acid sequence encoding the
Fc portion of an immunoglobulin. Peptibodies that specifically bind to and antagonize VEGF are also
useful in the methods of the invention.
Therapies
35 The present invention features the combination use of an anti- c-met antibody and an EGFR
antagonist as part of a specific treatment regimen intended to provide a beneficial effect from the

combined activity of these therapeutic agents. The beneficial effect of the combination includes, but
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bi ol ogi cal activity of the VEG- protein by binding to VEG- thereby
preventing it frombinding to itsnatural receptors present on the surface
of targetwoeblo4siassso i ncl uded are VEGF receptor fusionPpratseémssosexanpl es
of which are described below. A chimeric VEG- receptor prot einis a

receptor. mol.ecul e havi ng,.am no acid uences .deri east two
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present invention includes VEG- r.eceptor, proteins are not fixed to
the surface of °¢&tP ?\}li‘eaﬁn%lenfl?‘hl?{g}’%g%’%é}ﬁ)@s 5 RN AUnS tﬁ@ﬁeaSEB‘iO%rsté‘mf orns of
t he VEG%Tirepplpgﬁss;ommlsmdivalg)r@mwmm@ sutgeepiiohornedl i fung Whrickiethe apeblie of
blndlngto and inactivat.i ot co e a.trapsnmenhrane donain
ond t husegeRgrst R b Metbie oS ulrbrbom b S Rutt AR S col 1 s

i n whi chhiebeecd¢ks] @d®)en ESFRpfagased. Aptanmers are nucleic acid nol ecul es

that formtertiar truct r t hat i.ca bind to at ecul e,
Lot LT e Rttt R b S e PR SRl Dot SRR ey &
are wel |acms‘teadjéehﬁhlﬁd1gh Bortchﬁraﬁbﬁ at oBet@ye €5 guc;roglnhr&/mpat somdlemb&dishdils, RGintiA VEGF

aptanmer is a peqyl ated d ol gon whi ch_adopt

bt eo airsenBRaY R P te AR LorERs bf R B SBaRy Boar ui a
VEGF. Ommbediafept gh@dntiac-ihbrenttpdy s adalidiytered dtacibiewd abgit 8520 mghatvdrathget s VEGH
for treatl{gﬁg age-rel ated macul ar degeneration is pegaptanib (Macugen(tm,
osl). Addi*tional information on aptamers can be found in U S. Patent
Appbication Rubcbme:ahﬁodhnehsks th2 BBO e BaiiBodyAs pippitiktbedin 4 stabdpepf dbdet ISequence
| i nked to an am,no aci nce .encodi ng a fragnment or portion of an
|m‘runogln6%§g?r ighst el W = %F@%%t?fil des may be derived from randoni zed
sequences sellﬁehcednﬁmyhna:my theeGRRchnkagbnistpeaiofin®d. Brlodhitngay baainidditegd bt  not

l[imted ed| echnoo | n one.enbodj nt.. the selected

pol ypept TR0l et v BTRh Al el S aRes ERLYBI Mg Sor ¢ on
of an i mmkmgb@bigl mmomPﬁﬁliddhﬁ)ﬁlltse&htnﬁlaﬁs Aip@ditéreCalal dgsenif 150 nigo DeRcredurtiagoni ze
VEGF ar eof %llgt%lbuasree f:(g'lnltemplatédh as 1nrﬁecag8 on the erlgttlrgb 1agvent ton. Therapies

The invention contemplates that multiple series of doses will be administered. When a series
of doses is administered, these may, for example, be administered approximately every week,
approximately every 2 weeks, approximately every 3 weeks, or approximately every 4 weeks.
Multiple series of doses may be administered, for example, two cycles, three cycles, four cycles, or

30 more (5, 6, 7, 8, 9 or more cycles).

In one embodiment, the invention provides methods for extending time to disease progression
(TTP), progression free survival or survival in a subject with non-small cell lung cancer, the method
comprising administering to the subject (a) an anti-c-met antibody at a dose of about 15 mg/kg every
three weeks; and (b) erlotinib (N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine) at

35 a dose of 150 mg, each day of a three week cycle.
Examples of various cancers that can be treated with an anti-c-met antibody and/or an anti-c-

met antibody in combination with an EGFR antagonist are listed in the definition section above. In
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The present invention features the conbination use of an anti- c-net

anti body and an EGFR antagoni st as part of a specific treatnent reginen

i nt ended WO 2proombHe a beneficial effect fromthe conbi nedTamsteoiososenf these
t her apeut i c agents. The beneficial effect of the combination includes,
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 nvent | g B 60r 1Bk e Hsnder i el WO e V66 Tk e e RO Rs B (1T
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carzlgz er. ntlarrlllem(grg‘:f‘am %one scan, CT scan, and MRI scan. Blood tests and a clinical evaluation are also used
to evaluate a patient’s overall health and detect whether the cancer has spread to certain organs.
To stage cancer, the American Joint Committee on Cancer first places the cancer, particularly
solid tumors, in a letter category using the TNM classification system. Cancers are designated the
letter T (tumor size), N (palpable nodes), and/or M (metastases). T1, T2, T3, and T4 describe the
30 increasing size of the primary lesion; NO, N1, N2, N3 indicates progressively advancing node
involvement; and M0 and M1 reflect the absence or presence of distant metastases.
In the second staging method, also known as the Overall Stage Grouping or Roman Numeral
Staging, cancers are divided into stages 0 to IV, incorporating the size of primary lesions as well as
the presence of nodal spread and of distant metastases. In this system, cases are grouped into four
35 stages denoted by Roman numerals I through IV, or are classified as “recurrent.” For some cancers,

stage 0 is referred to as “in situ” or “Tis,” such as ductal carcinoma in situ or lobular carcinoma in situ

for breast cancers. High grade adenomas can also be classified as stage 0. In general, stage I cancers
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abnor mal and Rppeas canes shat hdsgproat fivah the lilnary sitbtosdigdnati@ensi of disfast Ig@plear ance
of cancer .cells is called the tunor grade, and cancer cells are described
as 'bei ndlo\(;&%si | -differentiated (|l ow grade), noderatel ydifferentiated,

poor | y-di f f er@mtuiat dsedos daseriticfches &mwvihith @tkrd B nglengugh diefprmation to indicate a
Vell-differentiated cells are quite normal appearing and resenble the
normal ¢&Efs from which they originated. Undifferentiated cells are cells
t hat have bedengdise, abomirmh féritaticet to ret8rnmeonkiG R gdarqudisSihd bemig ndetr@sdri ne t he
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oo A SRS Bl AL SRR R SR L e By 3170
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progres Ssiol\llc? !u 09 %gﬁge%iagg caglgeqeof body tissues other than blood, bone marrow, or the lymphatic
system. Solid tumors can be further divided into those of epithelial cell origin and those of non-
epithelial cell origin. Examples of epithelial cell solid tumors include tumors of the gastrointestinal
30 tract, colon, breast, prostate, lung, kidney, liver, pancreas, ovary, head and neck, oral cavity, stomach,
duodenum, small intestine, large intestine, anus, gall bladder, labium, nasopharynx, skin, uterus, male
genital organ, urinary organs, bladder, and skin. Solid tumors of non-epithelial origin include
sarcomas, brain tumors, and bone tumors.
Other therapeutic regimens may be combined therewith. For example, a second (third, fourth,
35 etc) chemotherapeutic agent(s) may be administered, wherein the second chemotherapeutic agent is

cither another, different antimetabolite chemotherapeutic agent, or a chemotherapeutic agent that is

not an antimetabolite. For example, the second chemotherapeutic agent may be a taxane (such as
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€p 2§ € n?'edw%%ent t}cl)at tr&ats oraprecxifertlts 81§§he%; a boc()iy?é)mptera?ure—?'educmg medicament such as

acetaminophen, diphenhydramine, or meperidine; hematopoietic growth factor, etc. Suitable dosages
for any of the above coadministered agents are those presently used and may be lowered due to the
combined action (synergy) of the agent and anti-c-met antibody and EGFR antagonist, or may be
raised, ¢.g., as determined by a treating physician.

30 In certain embodiments, when used in combination, bevacizumab is administered in the range
from about 0.05 mg/kg to about 15 mg/kg. In one embodiment, one or more doses of about 0.5
mg/kg, 1.0 mg/kg, 2.0 mg/kg, 3.0 mg/kg, 4.0 mg/kg, 5.0 mg/kg, 6.0 mg/kg, 7.0 mg/kg, 7.5 mg/kg, 8.0
mg/kg, 9.0 mg/kg, 10 mg/kg or 15 mg/kg (or any combination thereof) may be administered to the
subject. Such doses may be administered intermittently, e.g. every day, every three days, every week

35 or every two to three weeks. In another embodiment, when used in combination, bevacizumab is
administered intravenously to the subject at 10 mg/kg every other week or 15mg/kg every three

weeks.
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in some embodiments, for EGFR antagonist activity. In some embodiments, decreased expression of
several angiogenic factor, such as interleukin 8 (IL8), vascular endothelial cell growth factor A

30 (VEGFA), EPH receptor A2 (EphA2), Angiopoietin-like4 (Angptl4), and Ephrin B2 (EFNB2), is
prognostic, e.g. for response to treatment or for c-met antagonist activity (and in some embodiment,
EGFR antagonist activity). Decrease in expression may be determined relative to an untreated sample
or with reference to a normal value or relative to the patient’s expression level prior to treatment with
the c-met antagonist (or treatment with c-met anatagonist and EGFR antagonist)..

35 In some embodiments, decreased HGF or IL8 expression in a sample, ¢.g., from a tumor or
serum in a patient is prognostic, e.g. for response to treatment or for c-met antagonist (and in some

embodiment, EGFR antagonist) activity. In one embodiment, a greater than 50% decrease or a greater
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The steps of a representative protocol for profiling gene expression using fixed, paraffin-
embedded tissues as the RNA source, including mRNA isolation, purification, primer extension and
amplification are given in various published journal articles (for example: Godfrey et al. J. Molec.
30 Diagnostics 2: 84-91 (2000); Specht ef al., Am. J. Pathol. 158: 419-29 (2001)). Briefly, a
representative process starts with cutting about 10 microgram thick sections of paraffin-embedded
tumor tissue samples. The RNA is then extracted, and protein and DNA are removed. After analysis
of the RNA concentration, RNA repair and/or amplification steps may be included, if necessary, and
RNA is reverse transcribed using gene specific promoters followed by PCR. Finally, the data are
35 analyzed to identify the best treatment option(s) available to the patient on the basis of the

characteristic gene expression pattern identified in the tumor sample examined.

Detection of gene or protein expression may be determined directly or indirectly.
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relative to gn untreated sanple or with reference a nqormal . val ue or

ol ative to tRETEATBHr oW RP BT SURE Tl FBro £ R CReHE! W t h t he

c- met arimagastigbécht¢dicaltst @ad dvepdpodihditochamimbanetcag) eanif's tmen mell/ EER Ramblagdnii St )
In sonme enbodi nent.s, FDG: PET, | nagi i.S prognostic, e.g. for response to
treat rrenef(prcg?se#%?rCﬁl-?’ﬁ%%zcaﬁﬁfﬂ’g%ﬁpgﬁeé;@??}\?ﬁ?%?and in some enbodiment, for
ECBR ant agoni(st 0-aeb00vddpiey/celllhe bi ol ogi cal sanple herein may be a fixed
sanple, e.g. formalin fi ar af fi n-enbedded (FFPE) sanple, or a frozen
sanpl e. Vari oﬁs %é%ﬁt&h%ut@g@f&@e@&c?{feﬁlf ng expression of MRNA or protein

i ncl ude, but 2ar-eatiit abouris0@ONX@piegedtie expressi on profiling, pol ynerase
chain reacti (P i ncludi uantitative real tinme PCR (gRT-PCR),

m croarray aﬁ{%l_yag%s%%tab%lﬁizg)ﬂb’gﬁoa‘f S el%f gene expression (SAGE), MassARRAY,
Gene EXpressiAlrrriadly, i sddijonbis BiSHEdsyayPaipbé elrid qgnat forrealiseiyde paiaffth- ( MPSS)

SRR S R e N
pol yner as@orchai n reaction (PCR), or by mcroarray analysis. Were PCRis
enpl oyed, a pé—%fete (grrE%L"Rf a%%i\r/gti%}cl mgy(f:ﬁe Eie%er%&ln%g tdiréc?lgf i(e\{ ge , l;yep%lospthio—%ilé?&qgstgn%!?(-)qpm) '
other means of detecting phosphorylated receptor) or indirectly (e.g., by detection of activated
downstream signaling pathway components, detection of receptor dimmers (e.g., homodimers,
30 heterodimers), detection of gene expression profiles and the like.

Similarly, c-met or EGFR constitutive activation or presence of ligand-independent EGFR or
c-met may be detected directly or indirectly (e.g., by detection of receptor mutations correlated with
constitutive activity, by detection of receptor amplification correlated with constitutive activity and
the like).

35 Methods for detection of nucleic acid mutations are well known in the art. Often, though not
necessarily, a target nucleic acid in a sample is amplified to provide the desired amount of material for

determination of whether a mutation is present. Amplification techniques are well known in the art.
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cuttln about .10 m.cro i ck se raffin-enbedded, tumr tissue
bl oq. SRR R RIS RS PERE Pt siis nErais Bl AV T BT Pk BBIRE e o

anal % Si s:mnfte% imgleﬁl%ld(; ammbm@tsaﬂmlybrﬁwéume Paiohe antshidarieng i praﬁbegadidt@fabsjtlﬂﬁ&d,

m e | nCl ude cessar S reverse SCI’I e usi n en

o o doSoueE b bR STER O, B SB iR S U e b ERRFE. RSt De Aty §F 0

i denti f)chfdﬂ&)ghﬁﬁﬁgehﬂ‘ &ﬁtdii&l’ﬁtnb@@f&ﬂeﬁﬁ@,(tﬁé prabdik lalahiteeﬂs@olﬁg@elep&trleempl@BNAhe basi s

of the charater ression tter ntifie n.the tumo

U TR A Shed (AN SR R o KM AT SRS e U A

di nect | yabout 100 gudl@dtidsyor@eut MBYo MWedites nornBoud X Prebsiten, @baimpd tOfdbGlﬁiB()O[h bther
cer d| rectl. i

t d/ E i ;
O e noapel BT S of R St i itk ™ o kT Rl Rt s mvBiiBes i
c- net an;dvhpllé sEﬂ-'}Rf oomgﬁﬁmgadneﬂlggmlem the s@ﬁﬁb@d@ﬁﬂb?@d?slﬁfortaﬁﬁbﬁlﬁﬁ torn setabedded
t t ro nor 1 O ecte 0 e
L beor dedmaineAniEime aRiesd EoRbain SRRY ey R FeiEd o fons ForyRaa R haROR

fol |l ows: haﬁﬁ@fm’ho@s thax csiitain @iy mu&uo]lissam/aedmetranmgmtamd si hie Mdstilg of ShybHidiestivad
inless than 1 ?f tunor cells. Score 1+ a faint/barely perceptible

mefbr and S| ?1%1 is detected in more than 10% of the tunor cells. The
cells are On|MutStﬁ(ﬁlb b&thldorbe platedtedBy dohhiingRedlecnphordiealiddiliZyoanwapkfitd
noder at e _conpl .ete nmenbr ane s a| S obs rved. in re than. 10% of he
fomor - carFeensg sr SRR AT ik §r B SRE Tt A R bR EFEF
observed dllﬁfefmceen tHeaobil@Yendfcattdide presamce el ﬂnﬁatlohﬁ]n thonmpleivdadlsieatis, t hos e
tumors with 0 and/ EGFR over expr e SI on ssessnent

¢ %{1 c%-l- %Ceglg = 1f11§rr i an T e
may be CRAFEET STTIFOREC FBPIBVEPS S ey yc A WHet'eas those
t unor s wedhhiqde; f@rexanpls 6104 pyatByankide gdhar act eri zed as over expr essi ng c- net
and/ or EGFR nlesome enbog EE qtf%"@ S OV er >%£tr essi.ng. ¢ n&attc or EGFR
may be rat od WRGAGHT e b abe] CRPES Sar BBt Rt e ifoer o
copi es djetez:ﬂaie(tEl\amﬂmr TikGFER, Mhhied lﬂ]h@lﬁls&?(ﬂ)‘t 23ISEY, POR). ANID usanid eabridphes
determ nrgs%lvglseolc he%(rip)n(l:lc?leasgVH whlc}(l)scans along dglcﬂj% se‘[%/ngedl IBNA until it detects and cleaves
structural distortions caused by base pair mismatches resulting from nucleic acid alterations such as
25 point mutations, insertions and deletions. Detection of two short fragments formed by resolvase
cleavage, for example by gel eletrophoresis, indicates the presence of a mutation. Benefits of the
EMD method are a single protocol to identify point mutations, deletions, and insertions assayed
directly from amplification reactions, eliminating the need for sample purification, shortening the
hybridization time, and increasing the signal-to-noise ratio. Mixed samples containing up to a 20-fold
30 excess of normal nucleic acids and fragments up to 4 kb in size can been assayed. However, EMD
scanning does not identify particular base changes that occur in mutation positive samples, therefore
often requiring additional sequencing procedures to identify the specific mutation if necessary. CEL
I enzyme can be used similarly to resolvase T4 endonuclease VII, as demonstrated in US Pat. No.
5,869,245,
35 Another simple kit for detecting mutations is a reverse hybridization test strip similar to

Haemochromatosis StripAssay'" (Viennalabs http://www.bamburghmarrsh.com/pdf/4220.pdf) for

detection of multiple mutations in HFE, TFR2 and FPN1 genes causing Haemochromatosis. Such an
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fluores amautaﬁtq)robemhloa mdﬂcramgmtﬁmzwgomgmmztm gdndtypa micee ey, ﬁlﬁ(ﬁie&$peb1hﬁhe pr obe is

an ant| sense oI| a NA phol . no- phos hor tes

A L e e R A R S e YA
nucI eot idesifyigra ta]tgewmax@luélelcahdsﬁqué’rﬁc fein adadiple, dfoh tiat ﬂnbamphfﬁﬁnorfmoca]bout 20
to about_ 30.

| n..anqgt her asp ucecamdpro of the.i are
b ovi decomR RIBMA g Bty it Rfooh s ) LRSSk |
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t hgse;npi%og%)%@%{ﬁt%gﬁg fhléfglgg Iautatlons are sé/parate I Coarht (?nse a%(r)} er. ‘?‘[gr%gt?v%ly, Ihe %mgi'il 1eadt tonin
nucleic acid is labelled with a radioisotope in which case the probe need not comprise a detectable
label.
Alterations of a wild-type gene encompass all forms of mutations such as insertions,
inversions, deletions, and/or point mutations. In one embodiment, the mutations are somatic.
30 Somatic mutations are those which occur only in certain tissues, €.g., in the tumor tissue, and are not
inherited in the germ line. Germ line mutations can be found in any of a body's tissues.
A sample comprising a target nucleic acid can be obtained by methods well known in the art,
and that are appropriate for the particular type and location of the tumor. Tissue biopsy is often used
to obtain a representative piece of tumor tissue. Alternatively, tumor cells can be obtained indirectly
35 in the form of tissues/fluids that are known or thought to contain the tumor cells of interest. For

instance, samples of lung cancer lesions may be obtained by resection, bronchoscopy, fine needle

aspiration, bronchial brushings, or from sputum, pleural fluid or blood. Mutant genes or gene
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Vol. 17, p. 8392, 1989. According to this technique, primers are used which hybridize at their 3’ends
30 to a particular target nucleic acid mutation. If the particular mutation is not present, an amplification
product is not observed. Amplification Refractory Mutation System (ARMS) can also be used, as
disclosed in European Patent Application Publication No. 0332435, and in Newton et al., Nucleic
Acids Research, Vol. 17, p.7, 1989. Insertions and deletions of genes can also be detected by cloning,
sequencing and amplification. In addition, restriction fragment length polymorphism (RFLP) probes
35 for the gene or surrounding marker genes can be used to score alteration of an allele or an insertion in

a polymorphic fragment. Single stranded conformation polymorphism (SSCP) analysis can also be

used to detect base change variants of an allele. See, e.g. Orita et al., Proc. Natl. Acad. Sci. USA Vol.
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of I nt ereaggtmabivor ctretmcal dawagspendg.ngotton et al., Proc. Natl. Acad. Sci. USA, Vol. 85, 4397,

1988; and Shenk et al., Proc. Natl. Acad. Sci. USA, Vol. 72, p. 989, 1975. Alternatively, mismatches

30 can be detected by shifts in the electrophoretic mobility of mismatched duplexes relative to matched
duplexes. See, ¢.g., Cariello, Human Genetics, Vol. 42, p. 726, 1988. With cither riboprobes or DNA
probes, the target nucleic acid mRNA or DNA which might contain a mutation can be amplified
before hybridization. Changes in target nucleic acid DNA can also be detected using Southern
hybridization, especially if the changes are gross rearrangements, such as deletions and insertions.

35 Target nucleic acid DNA sequences which have been amplified may also be screened using
allele-specific probes. These probes are nucleic acid oligomers, each of which contains a region of

the target nucleic acid gene harboring a known mutation. For example, one oligomer may be about 30
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art, canhadag®e nheatios @ckhé amprpdsud ) ih dicgBtlc-Bpecifeipeobaci d sequences. See, e.g.,
Wi et al., Genhom.cs, .V 4 . 560-569 89).. In addition, .a techni que
onoun a5 al | CHERERR AT ¥ikktptiardBiend eh e by o gystred i of Sl S K 0o
Nucl ei ¢ cBatspsndigseidd-§he prvein. Fdrexarpple, 83@d¢lod:d 88ibodeCiamtlintu@adti@e tvith & target
t echni que rimers. are used whi.ch bridize at.their .3 ends {0 articul ar
Lar got ot B 4 HGAE Rt o el D Eu AR B kBt Rl ceent - an
anpd i f i gatticolar pueE@d positica ofidle cokegesdned profi] Fbi cxampleunRRedirodg that iy udddtnglyi on
stem ((ARMS an, al so .be, use as disclosed in Eurqpean Patent i cation
SASRRRTCA 2 WA R e T S Bl s R et A A SR it
17, p. 7,coPBOng 4 dd@ed pobtivg ofnid tdedt @tateim SLak ofj@aede aaigealwedd hdicaie haataidn by
cl oni ng, encin nd lificati . Iln,additio restriction fragnent
Comat n otk BReeRPR anEat Bk el 5 bR e gh RS s h el B tones
can be useiodies mydreddalifiat fadrh pingo flisplny Bbrhids e Sath immuhsisgedl b@aysican Be done
olynorphic fragment. Single stranded confo ti olyno i sm.( SSCP
Dot vor B oDt gl S0 1 R5s SRRAC NI Pl B REP SRR TR S sece,
e. g. O idndEetSsadssays PAoCmedatfdr.detderng.an Dtdred foSRinVeh bBBed pplete2tAbibraloh/&¥, 1989,
and CGeno pp. 874-879, 1989. O her techniques for detecting

'Eldgts edole o 2u
i nserti ony YR EI &P ons as known in the art can al so be used. Alteration
of wi | d-type Ryive paicar: akfbfobdetetefmdbed thinucketidzasiuenafof b egaahboddiaididn of a

wi | d-type. expr.essi.on product of. the gene. Such expressi an oduct s .i ncl ude
bot h_ riRNA"S UGt Feid el de Bpiq e uehit e PBBTIESERIR RISHE T PBE RepEE ed
by 2anpl istryghded DaAdprésguendk aghchlad tonsRijdn@s withia onelreoudiag the taoget ngladd accDNA made
fromthe mRNA . TH rioe el 1i§faﬁto£‘e rﬁ'e ﬁa?e%j SINA C%ﬁ'e be eg%erri m ned agss l,0g DNA
sequencihy’ Pecﬁlnl(geu PHR BRIGF0R 1 e ARSTRF AR A o R BTRERETELR Sl so be
sequenceaded/iSact pém@ohnneadalyeo pdradutar hednt faat CHRERYe, aM thuatitiely aatpéfy a
hybri di zed, nucl.ei c_aci d.dupl exes ich are not .100% c | enent ar,y. The | ack
of "1 o artrBRHT Uisfe Rk By o Ry RSl a i BT BT Sliepdio s
subst i t uflanbizsof emplificdrregiandet, pAtkeatmagrhsve tserah chzydetsec tedqaancaanpdnde s alekirt 0
det ect poi n§ tations,i.n a target nucl eic.acid. il e these technigues can
bt oss o Sr OB R AR 1B Fendl RSy a3 pRpraiep SR SRS T SR
using techniques which are well known in the art. Generally, the primers can be made using
oligonucleotide synthesizing machines which are commercially available. Design of particular
primers is well within the skill of the art.
Nucleic acid probes are useful for a number of purposes. They can be used in Southern
30 hybridization to genomic DNA and in the RNase protection method for detecting point mutations
already discussed above. The probes can be used to detect target nucleic acid amplification products.
They may also be used to detect mismatches with the wild type gene or mRNA using other
techniques. Mismatches can be detected using either enzymes (e.g., S1 nuclease), chemicals (e.g.,
hydroxylamine or osmium tetroxide and piperidine), or changes in electrophoretic mobility of
35 mismatched hybrids as compared to totally matched hybrids. These techniques are known in the art.
See Novack et al., Proc. Natl. Acad. Sci. USA, Vol. 83, p. 586, 1986. Generally, the probes are

complementary to sequences outside of the kinase domain. An entire battery of nucleic acid probes
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| arge nunber of tissue sanples. An exanple of a m smatch cl eavage techni que
is the RNase protection nethod, which is described in detail in Wnter et
al ., ProcwoNatdo45386ad. Sci. USA, Vol. 82, p. 7575, 1985pcanis20percs2 et al .,
Sci ence, Vol. 230, p. 1242, 1985. For exanple, a nethod of the invention
may involve the Quse of a ri bopr ohe which is c tar tothe
aan wiT e Ergabe R RSk G T O RGHS Si The el R et c. aci d
deri ved Hyb@dm:atnbmda lapt ecganyph earget eeqadiioe of iedrebth Y probez ady otfdﬂg@'wﬁtﬁ‘ reaoand
subsequenltgl?g %ested with the enzyne RNase A which is able to detect sone
mi smat c HEET UR5PE% RNA structure. If a mismatch is detected by RNase A,
it cleaves atifd heo;ﬁcbbtees wkd tortieteanrﬁlafaﬁtcl’(es wﬁhmmﬁmg@hﬁllﬁmqaéreﬂtm the
preparat i i §.separated_on.an ctro horetic trix, if a.m.snatch
PP beamast sEPRAREh 461 B AP e aF st Rk o Bk el fooB 8T ien whi ch
is smal |(ﬁfre§pbﬁﬁlng deac f)mﬂllct b@ﬁ@hﬁt@@p@ﬁqﬂuﬂz th alic stibe stidnkdo Phoigopaidd gédeeallyRNA
or not . be ei c

O g 1 R AR A ot el i e il it B MIRAS! G
it encorpyasgesards htﬁovpﬁ)ﬁllthd On Ifshsfiteptode 1s01fsedtle iderget Midnaitehds witlh DNRt ¢antbepf obe

[ I t.of t t b
oo r apiangigoul FRH et Sore eL@haPhuE TS <Ko Pk RO RGN E R T
nuc;d> eic acid Iﬁ@(ﬁﬂﬁlﬂ@talcfsglthemhﬁﬁﬁ(ﬂdehasdobsf na @gdréxekss ¢-medresdptor biavorEdRRer , DNA

se che f or exanpl thr e mati c or
P hon el i AT Ebrésgied Taf B ol i Shegp e RPETRoRa T B SEE™ Lea
Vol . 85,inet88dd 1edBBH theatitpGlyestkin tesat on thl?l’smface bt dell (Agath anSci . USA, Vol . 72,

p. 989, .1975. .Alternativel rratch S be det ect ed hi in the
Bl ectr o RBPRITHOGERRRY by STl aREPLREE" w iR eRBud e B Tees e
dupl exesecefeeencedigg nudkad aoid inohe dell]r@‘lvﬁeﬂmetelsaeﬁt, in Mal hybd&izatfon (71288, s¢2988. W th

?n'é%? " cohPAPASRT kel B o Bl PP b kG i zE 6hT Eanges. | n

target nehhigus, ach e ENAncapaaitsoe BeRajET@ClRedAsmlﬂmgq tBostoke asaayhy\bnbﬁh i@at i on,

especially if the c S a8 gr0ss.. r earr angenent s such as del etions and
Cbert | ol vt U8 T BRI R BRI R ok 2R SRR SRR ey
al so be twdy efthephtigstittgn atibalyevlsgeis bftionalfyr lopés!. w1ﬂihﬁ1eec1|ablehyesl age nucl ei c

acid oligoners,. each of, . .ic contains a re jon .o rget nucleic acid
Gone harBOPEHE: SR b o g R P s Gl Y about
30nwcl eaikict@bschimihgefgtabipacioity esyandiyriag 4 blolﬁymﬂ&fl from a@htidnnpretiatfedxpgeie
sequence, yml,\) of a battery of such allele-specific probes, target

nucl ei ¢ AEFE"R r?g?/lfi cation products can be screened to identify the

pr esencel«*@ﬁlumtlpnsenomgsd zyndAiBﬂinishiaﬁdnsfrut ation in the tar get gene

Hybridi zatio ofa el e- speci r obes w Q’}'f et nucl ei c acid
sequences Carr:FhS eraé)F?tlcaﬁ% sus]e 1nth n}{%lllgnwlfbe tgrrtTlP Ff?j ?(st mi nqt,e |82aat| s
to a parfhéhmnlcansmpanobeh gdftﬁiemedﬁhl’prﬁrgleﬂtFahﬁph;rfblchoﬁﬁﬂdrﬂﬂ)ncmthﬁl obntertsmluﬂd itleat es

t he_prese n the tunor u

al ?el e- s,ppeé’}“rar ‘%SOr& B%mgF er a %lﬁ"“é ”%J?C&B?%“eaﬁegrt% i’ehmcal "“dlrhg *HPSo be
det ect edndiyidsad pﬁem thg chwae oftht esatiérothe sife df deivegraf ﬁ&p@ﬂﬂu thkgmwhd)(ﬂeﬂ ype

protein. For nocl.ona tlb di.es i nor a? p@ target
gene. pr GdERte LR s SlES iR MR OGRS I St b o Cha

I s knowrotnbinbd, pdd dtberefaqdas ksl tamedivdl ptaedtigposi ti on of the gene product
(protein). Folrhe%)éeailr:[ri% lfoerhlu%gonaéggel pt%gp%}(edtursll%é st|ar§dayds mghorgaxnown in the art by mixing the
30 active ingredient having the desired degree of purity with optional physiologically acceptable carriers,
excipients or stabilizers (Remington’s Pharmaceutical Sciences (20™ edition), ed. A. Gennaro, 2000,
Lippincott, Williams & Wilkins, Philadelphia, PA). Acceptable carriers, include saline, or buffers
such as phosphate, citrate and other organic acids; antioxidants including ascorbic acid; low molecular
weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin or
35 immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as glycine,
glutamine, asparagines, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates

including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as
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be one that binds to a deleted exon (e.g., exon 14) or that binds to a
conformati onal epitope conprising a deleted portion of the target protein.
Lack of cwoOratw4s3si gen woul d i ndicate a mutation. Anti lpoaiusgompewssii c for
products of nmutant alleles could also be used to detect nutant gene
product. Anti bodies be.identified fromphage, display |ibraries. Such

" munol JBRELY! CRSuaL BRI FEHUCTIOR Hi5h “CBH VRN FBHE P BP RESTRBIA TR 2 he art .
These i novBER™ESTRONIAY s PEGMUNOhi st ochemi cal assays and ELI SA assays.
Any means for _detecting an altered protein can be used to detect alteration

of “wi | d-t ype Qriiopaly: byl Reséeraby. hedprmylation coptains ppbpimaceubicalyaeespi?Plsaton of the

nucl eot i flereSBI0 YRAGE cIbrid, A aEErafiy el Bb& pBgdiclodical BthctHtalifs COptfondlly, the
anplification techniques such as the polynerase chain reaction. The pairs
of $i nglfemeH4igRHRIGhIRIENHY G78cantpin 4 PRMAGFHACH 1Y Aol pigsnbse: i 6915 or

sur r oundinib@ditfdets HRMESErvRHE Ll BntAGibAl a5 & WRROET 102, 0%, d@ficalld vRI iSiRable
anplification of the target sequence. Al|ele-specific prinmers can al so be

used. SUERHCFiTRsludnihessikngyn i thophagpaceisrlarts piengmtaleolelgphendetisesitle, and

thus W lthetMpayab@iRhd piopPpdRated detprdféirddpees B 8504 cBptRhallyhic fHmaRtiods AF get
sequence as a tenplate. In order to facilitate subsequent cloning of

anpl i fi dBvealjLen&glide g phapmpceutially pesgiiat puiriastantpbhcoaraengt P@()%Ié’gm%(tes
appended to thRifsrnRRESH hePHE ha@BRY B RMOrc Ihadn@Fe ti®c YWhdoukD@\WMacdssary foethar t .
The priners thenselv§s can be Séntheﬁééed usi ng techni ques which are well
known i rPaftigelanintlicatien heing freajed. prgtoragey; these Vit SAMPIEMERRY a¢fETtey el {yhuc eot i de

synt hesiagi.die B dABBotid Shchah@cwRIBRIsGitadlyl prcseman taktigtioPRSin®antO that are
parti cul pr|HE£s is well within the skill of the art. Nucleic acid probes
are usefdicctpgiordha st nndisr poses. They can be used in Sout hern

gybr i di zati oMTHeQct@e mﬂgﬁwen@h&lﬁy&mg bk Bpt&dpﬁedﬁh'gﬁ@%&b@ﬂﬁ%%ﬂa%, foethagic 55[) 4
etect|ng pOInt tation al reaf | SCUussed_ above € Propes n e use

t o 'det ecPIERAS TS <E%wta?aaﬁﬁwqueé%w&nfobWH}HL% Exdf@rwggstl%?}f §8' be used
to det ecdelafth-sfiBb&HASe MidtBIyt (RN Ehat YRAE) Biereapiile FEINLtiv Sl i@ cAMIARI drug
techniquef. M snatﬁges can be detected usigg ei ther enzynmes (e.qg., S

nucl eas &PV ERSHCEAIET Pamgle. nggeines:@/ Pt HRCTEP e PRk "GO Hcles and

pi per i didagjcaps@les cd aN@RSodnkl £die C b licARGARIGhds GrodRidséd iyt RehinFtoanErhehedodiyhr i ds
as conpared to totally matched hybrids. These techni ques are known in the
art. SeeNOVacK’é al, Proc. Natl. Acad. Sci. USA, Vol. 83, p. 586, 1986.

Serz@_ral I X’ tr&l§tﬁﬁ1@clé%$ea§d’ﬁe[ﬁfhf ﬁplhsaﬁ@rﬁel HePkdpate. slﬁaueragﬁ@é@tb&“msgﬁle@frelédae ki nase
onal n. n entire ttery (0] nucl er ¢ acl ro sha e used . to conpose a
Kit for %@@%P?Sﬁ@d‘?ﬂ%ﬁ%fﬁp%al?lﬁmﬁ%ﬁ&f Sﬂu@-‘/@ioe 027& @i‘/.m%@nmneng&m @\?&EO Yor
hybri di zatiétoRattiees arel i filg SoriRFisRipe@irtiled, 3k Y AimsS BOHRARSsOE. EXtng&SF susthhRd-

probes may over|ap with each aother or. be contiguous, |If a ripoprobe is used
Do det ectiont Shisichaduds Hoﬁ‘/e?f?{ﬁl&,y fogelp %forgf’é‘ﬁ@Pl&IHOg"%%‘g}‘F’b?’%Vﬁ%‘Wf%?t DY nRNA

of the tRngahylgens)), phglatidonr.obmt NvUS 77359181 castlynseNsa -JuaRke el dnbat it
oo o g0 o 15, SOLLERRON. 10, A50E B OBt PRCSUSE UL LS it | b o
Wi th a ragpaet kit as GO ILOPRUBL DERI TN infdctble @@ bdphereh@inplosadlof 128 £h-can be
acconpl i shed by, any, means known in the art. 1f 1he i poprobe ig,ysed to
polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for
over 100 days, certain hydrogels release proteins for shorter time periods. When encapsulated
30 antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure
to moisture at 37°C, resulting in a loss of biological activity and possible changes in immunogenicity.
Rational strategies can be devised for stabilization depending on the mechanism involved. For
example, if the aggregation mechanism is discovered to be intermolecular S-S bond formation
through thio-disulfide interchange, stabilization may be achieved by modifying sulthydryl residues,
35 lyophilizing from acidic solutions, controlling moisture content, using appropriate additives, and

developing specific polymer matrix compositions.

The therapeutic agents of the invention are administered to a human patient, in accord with
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either polarity, sense or anti-sense. Simlarly, DNA probes also may be
used to detect m smatches. In sone instances, the cancer does or does not
over expr 8O 20twm@s34secept or and/ or EGFR. Recept or over expCeas2an/onmy2 be
determ ned in a diagnostic or prognostic assay by evaluating i ncreased

| evel s the rece rotein present.on the surface.o v a an
| renont Lo bR g R AL e R e irhs b Bt B v fubarrbian i » Biiet
neasure(Haﬂehgnﬁ&mmeaﬁﬁimﬁmﬁﬁﬁmdﬂngmﬁuﬁhﬁqmma@mﬁummmhmemﬁ@hﬁqmﬁ g. via
fluorescent in. i zation | SH; Ub|ISh d. Cct ober,
1998), s%tﬁﬁsﬂlé)rv 8‘%116%/32&5 oINS H(!S‘?‘&E?Sl T8Ht8? r?%é&%e "ﬁ’% CRY ag‘f% hii8ues,
such as adealisttatiomeis ght&élﬂarlyaieslm 1F@Rnél’§€|— su%ﬂects éﬁﬁodl@lt}f IS @moctlh‘ted abIDVEGHS S ays,
vari ous | VIi.VO ssa r e av%ﬁ} E Rhe J racﬁltlongg

exanpl e,an RS Vsoes TRERY ENiSP F‘Hsef1 lbeéad’ﬁ“ EfapP]ﬁ antery? %ﬁ‘FSant i body
whi ch i snwajel tﬂtﬁﬁbdtf;ﬂg badeak&dingictll obtathet @oinaid ﬁbﬁeétbﬁih a @lygucla)tlldadio@&lﬁg ave

i sot ope, and ing of the antJ bo to ce |en can b
oval oot saagr BOPR s MEe iy IR ERhaRi ofabaaRals bl sn Fhhe SREeD TG a
bi opsy taakennbe am & apédd @nde of yped 1ﬁbl&dhyg, @M@&S&dﬂﬁaﬁoﬂ hem@otetibodly (e.g., bone

F | at i d Ad t t. di
e | @Ol TOBBME0r MY Bt (bBUB B R kb DD P e e 5 PShi on

consi st enlls, whdothe @elsneitivatyt@r @chiscle celkact ors for consideration in this
context include the rticular order .bein ated he .parti.cu

Con oat bt nd S plapieh T SR BOER h A i B A o T G R S T

t he causay afitablaéncainsS ciding pirhtﬁerﬁ]l, tudcfined®, invteeyitodtal f ik@apathembsy, iﬂde met hod of

o0 e B ) SB S b o Ber EEP r Lgn or ot e
pract it iRartesal infinuna prelide mtrhansuba titansoay, titpirepall Reapsitingl sdrantdaaakonet hods
k th 1. Xi th t d h th d .

of Thur | By atforp s engedgclfel MEER T abha e T PR ei S o
stabili Z(EéliinI(gRE)Qasl’a)gﬂﬁIﬂntﬁboﬂ’hal?’lﬁﬁ%lytth@dﬁmngm @me@ infj &0ibhs, edsttpraderibly ed. A

Ge 2000
recoor &g pLPBRRE s nitign ARRndha it PRl R QPR tAPE o ¢ 1 at o

and othemnmkganlc aci ds; antioxidants including ascorbic acid; Iow

nol ecul ar wei n reS|du t.ides; teln such
U R T L T M R
pobyV|nyh@mnmahmdgnamrmaﬂm@ﬁaﬁnﬁﬁm&mmhmammghpamﬁe m@hmmamMNmsmm$aaraglnes

ar gi ni ne_or si ne; gsacc h dIS cch and the bohydr at es
"ol uai g el R R R BPEGER Bt R PER ARA b e Bl O R

sugar al«dhalls tstie unas bERN.¢.ab adrm@ of biunok bedsfalldwihsungitg exdidiot @rheansors uc h
as sodlunjﬁ@nd/or onlﬁ g Erfactants uch as TWEEN(tm, PLURONICS(tm, or
PEG  Opt'T 851 PYTVB FEPRBEPTPHST SR %t i on contains a
pharnaceutlCaMthﬁmﬂﬁﬁbﬁ@b&wﬁ@hﬁmagmﬁhﬁbﬁﬂhmnﬁﬁdeﬂﬂﬁhkﬂﬁmﬂanoaﬁdddhwd

pr ef er abl ou i o] ogi concent r at i ons nally, th

P ot atiiie ol Ry RRVE PR 68 oC SRS Pirerl R R P ORI et abl e
preservanmﬁemnmmm@mﬂpmeﬂhﬂdﬂw&nmawéhﬁmpk&&@hwammmeh@qmmmn@mﬁih@mmmam@es
fromO. 1ma[n(r)16r that (V% wthy}%m each %er\a{l[/)e\{lﬁc a?g%ln‘;[ iggclin%nistered at a different time, as well as

administration of these therapeutic agents, or at least two of the therapeutic agents, in a substantially
simultaneous manner.

30 The therapeutic agent can be administered by the same route or by different routes. For
example, the EGFR or c-met antagonist in the combination may be administered by intravenous
injection while the protein kinase inhibitor in the combination may be administered orally.
Alternatively, for example, both of the therapeutic agents may be administered orally, or both
therapeutic agents may be administered by intravenous injection, depending on the specific

35 therapeutic agents. The sequence in which the therapeutic agents are administered also varies

depending on the specific agents.
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preservatives include those known in the pharnmaceutical arts. Benzyl

al cohol, phenol, mcresol, nethyl paraben, and propyl paraben are preferred
pr eser vatwoesio/@pissonal |y, the formul ati ons of the inverCirars2a@ancionz| ude a
pharmaceutically acceptabl e surfact ant at a concentration of 0.005 to

0.02% The formul ation herei al so.caont.ai n active
Comound a5 TERSGy Sohfrof kBT Pt P BT ety BOFR Bt by

pr ef er abjeye thbrepye St tfbr saiple SReN6/a732 1 pablisiéd Mesh thadocenowiingthe eseselgyneaf f ect
each ot hle guch Iecul gw tably present in conbination in amunts
that ar e e PRI tiracf’ arﬁﬁ‘i%if ¥& intended. The active ingredients may

al so be entr appedrd moni@drap@p«aﬂbseo petepathe ducldiodcieplighay cdyaiz0acevecak) on

t echni ques i

or er faci al rizati for ex le,. .. )

vl oxy B AgTeRt RIS 35 G B 1R, Rive? SeapBuet s BERS Moviisnst HetHbcy! at o
m cr o?:apﬁtu lties, pati@s, peazﬂlweﬂhy sitel Whe&ﬁhd: ﬁitlﬁ&ly idlfeqgiradie [Fov@nyyosiesti@ims the fpﬁxte_nt'sl

e 0SONES mn.mecr res, m.croenulsio o-particles
o e RE Ray o R B s R BAGTS st SO SET s el O RRLO G
Rem lr)ngt akdimsnifthrad msmrr@ahg? aitheSdir@ﬂszeﬁ for%kkpﬂipae efmapiuditgiedthieprasendpibemad at i ons
may be pre are bl examp ysta atj ons
T e S i T R R LR S 2 gl o R NS AebE e Rt s 8 hab e Redg ¢ he
antio bodWarlmeﬂacmmues zﬁ@ﬁab&t’ffﬁr mﬁoddaﬁlgfnﬁct’lml: adidssihia pedlcatils. (Ilheﬁephlﬁngs ]yarffi | s,
or mcro ul e s of .sustai nedrelease matrices include pol yesters,
Py ogel GO SR VB T5 RS By BrGRyETHIRS RECRAE ek vopn 50 i
pol ?/( Vi rcyllmfammde])%ed hpal %J:olaﬁllt_lualeﬁlta(bld f&thPaﬁnsfegbfnuBLeHaamQﬂre)mmmi qelrelrns of
L-gl utami.c a n thyl -L-gluta non- de ne-vi.n
hodt ot oM Ao B Seds ToPmes B DR BT R S O PG W | pron
DEPOT( t nalclunnptegihatlpeccipitetioaspieideac. cavpasetly ofedlvaasr for @ahdglkient ofeheaci d
copol yner _and | euprolide acetate), and poly-D (-)-3-hydroxybutyric acid.
Whi't e pdh ALt g’u@'ﬂ?‘ as ethyl ene-vinyl acetate and | actic acid-glycolic acid

enabl e rel eaSEle@ﬁrrmkj@fetﬂdrea if @to aiekic atidQradeytIechaigudsanduda yrdnstgebiswitelieds e
proteins for sh r time _periaods en enasulat main in

8 Rl e aggrag it aEm Pt
the body 81 (X BRI VHES HERE MR §¥R%t ?Ira FORGGIEgate *AS A PEEUI t  of
exposur eyftemsiitiUipals &r 1i3idGnediasLitankfagofitie gnd a8 HOTMAIbRIYArdaIC-atsli for t y and

possi bl e ch Rat i.opal t.rat es can be sed for
Deabi 11 ZANER° dametn H BT s s TR et e BT RuRe i arEe i { he
agge egattam@éts ﬂ‘EG?d’]’l@dﬁ tdR) dush dhi aacentekie shetific i@ aicall arrfiod @aubratie SotSnloothd tdrgat mat i on
throught | fide. int cha i ation ieved .
MUREA IR N TR Bttt T e e T S e
control Ibnngo Aotlbiwihe: maniremtproteis lamgcmecpwmlpéndaé)eosaaddaytbe\neat foatacgetievalopi ng
speC|f|c trix conpositi tic of the
hvent | GAPRPETEmT ¢ SPERTPOSY wiRERepa oAt b SR E T R own et hods,
such as aint‘ﬂbd’dms( ecn@uselmi\mmsﬂ wide@b Ilrﬂeﬁnzﬂﬁat&nbﬁ)b)trtﬁng) Ian(bp‘rotem@thaﬂtu@dﬁmra‘cfsl]maro n
over a er C intra rlton
et acerony guat i @i s BORR, Pl s Plad P AT grtosyrosis i
i ntrat hetea:lnbecmf(alexamp)@lbgza\l'u etat., J Bta»alcazem.omﬁ_zmm &832 (1987); land Wager ef ol VELE.
ot oot o Bt el ERYTD BT B 8 ForRPiptsthe bt hiu0R Gonc mafREM V€ 1 42
gene therapy protocols see Anderson et al., Science 256:808-813 (1992). See also WO 93/25673 and
the references cited therein.
30 The following are examples of the methods and compositions of the invention. It is understood
that various other embodiments may be practiced, given the general description provided above.
EXAMPLES
Example 1: Pre-clinical MetMAb pharmacokinetics (PK) and pharmacodynamics (PD)

This example describes the use of pre-clinical pharmacokinetics (PK) and efficacy data to
35 determine clinical dose selection for c-met antagonist antibody MetMAD.
Materials and methods

PK studies. PK studies were conducted in mice, rats, and cynomolgus monkeys. MetMADb
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ant agonism An ex vivo strategy can al so be used for therapeutic
applications. Ex vivo strategies involve transfecting or transducing cells
obt ai ned woaemodass4subj ect with a pol ynucl eoti de encodi ngCa/us20meeas2 EGFR
ant agoni st. The transfected or transduced cells are then returned to the

P Cot it et cEtmes ARBDS BeM AT Rl LURFE miflCaiguna, (ot thout
m)ln?)cszyt es, O?ﬁ?e&?ﬂil’aletﬂude Rk krﬁl/nuj_(r@mpblsﬁmd)p’oilB’gf@bj Bre gifvislbdi ﬁbglaﬁltrsvenam(t\h)el [ aI
Che o R0 RlenfiRb it 8 AL maRE AT R aRleTERE el st M P IAIAIP C o e
R f‘“ﬁ%ﬁ@ e e o 1 Baeren Ay o et mm”b“mﬁ% S e e
P SROR g B T e oSy SRR e Ao b PR o e

intr arrusﬁgjk@rserunmvamaﬁmt varfvluk ame peihts ahd askdyed B sdrinh OR@END cOfcesthiiont aneous
adm ni strati.on. §dP é\})qn the anti body is suitably adm nistered by pul se
i nf usi orJflsmég}etaiss(%ﬁ %ﬁs‘fr $%"decl i ni ng doses of the antibody. Preferably the
dosing is gi Efcdey studipe Ebur@fcacysdstics preef @hdleted té Blaluar @ROdiE ) of MeWABNEOoUS

i njecti orgf? dependl ng in part on whether the admnistration is brief or
chronic dr‘i1 anot her exanple, the c-net or EGFR ant agoni st conpound is

adm ni st er ed Thadadelryspode guudy, Bymatl Hiugle {nuiiil) Bidei(QRS 8 whks) wdieinddsasdder or

| ocati on of thet e nd the inject]j can be repeated
por + od cufaypnOSinl T BE oMo B B G e et RSP 10 per
syst em gaddpy wtie ticired gilbh eiggle OV debc memteiMAm o O hes, 7.9, 3@ eh) @ ,12@m@/kg when a
t unor atu bed fol | ow cal excision of the tunmor, in order to
prevent tBIP"rrséngl?;eg IW&%VOIPIB%B‘{]&Q%Q% metastasis. Administration of the
t her apeut | c dgedbs: fraoticatidn gnﬁlm 0Py teppgrefainios (h=sl 0par gro|y wetit giaviastalavie®iabned
tine per é ual | nut es rs ga or. weeks ge [\g'n upon .t he
Combi hatlogi o245 R S midsoraarrole bty e ST B EiEROTS - e e 2
adm ni stweakd @2V0f ot QB8 ecetrhidl ap@itkatplagentngy/kgtoal d&eewedivaalas Memadg Qlvhat i s,
wherein %r) {21 a is adm nistered at a different tinme, as well
as adm nirdty 5k %‘5{ ‘gr%ldtn??zlégeé? 'ﬂer apeutic agents, or at |least two of the
t her apeuti c a@eti3y infisié ssudystamM Atatrdaymit baghii azhﬁaueSmﬂametuthﬁ)mﬂmr apeutic
agent can be, admni st.ered b (5 he sa r ou{r b d'z{ ferent. routes. For
exanpl o, ¥he Bay oRniifdieend agudr LY 408 of Ms™Matihlas) 8h e isfgouse o an
adm ni sti@riefisiby ofi 12650 &\/HBGU@/IﬁdmjsceMEiM{b ahi7l3e ug/hmrprmuii/]ﬂr okimasghi mlz'o bi t or in
t he conbi atlo e ad istered oral.ly.. Al atj for
both_of L1 R LePLiE ¢ SRRy e S dnr P el o R meRt SR
t her apeutddoaugagemosulriayr 86 aghhi R Gilelratko lhe thlm*zdhamenmusiay psqrradt | on, dependl ng
on the speC|1(‘]¢ﬁc t hera elutlac tﬁggmge se ce |nt\ﬁ,h f erapeutic
agents are admiFSPerEE Al %8 8? Md 68%‘ §ﬁ°“P|1Ha W%ﬁ ‘fsi"él SageAts. The
pr esent aagapéd fbﬁMleMAlﬁ:mhlembaﬁﬁﬁoradmﬁh@t}ﬁtamysl describéd tidev. CFigekpaard s@tmEGFR
ant agoni st ene t{iera 0 V\(Eﬁ ch ZJT? ubl i shed March
900 bR Ry® G SRRk Moy Wy St 5L erdaer REFPRUE ) ut ar
ant i bodide&rmined in the PK study in non-tumor bearing mice (described above). Serum disposition of
MetMAD in non—tumor-bearing mice was biphasic and exhibited dose-proportionality. The following
PK parameters were calculated from a two—compartmental model fit to the dose—normalized,
naive—pooled observed data: V', = 48.8 mL/kg, V> = 90.7 mL/kg, CL;=21.6 mL/day/kg, CL4 =190
30 mL/day/kg, where V) is the apparent central volume of distribution, ¥, is the apparent peripheral
volume of distribution, CL, is total apparent clearance, and CL, is the inter-compartmental clearance.
These PK parameters were used to estimate serum concentration by WinNonlin Enterprise Version
5.0.1 (Pharsight Corp., Mountain View, CA) for doses tested in IV infusion study.
Human HGF Transgenic C3H-SCID mice (hu-HGF-Tg-SCID) (age 4-8 weeks) (see USSN
35 61/044,438, filed 11 April 2008) were inoculated SC with 0.5 x 10° NCI-H596 human non-small cell
lung cancer (NSCLC) cells. Mice (n=10 per group) were treated with a single IP injection of
MetMAD at 15, 30, 90, 180, 240, or 360 mg/kg when tumors reached a mean volume of ~120 mm’. A
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There are two maj or approaches to getting the nucleic acid (optionally
contained in a vector) into the patient's cells; in vivo and ex vivo. For
in vivo owbi2oavossidRe nucleic acid is injected directly iPoTaStéve/opms: ent ,
usual ly at the site where the antibody is required. For ex vivo treatnent,
the patient.'s cells are renp leic acid is .introduced into these
o nt ed PR TSH e Ra ST Vet Ab R ke e oSk Tt o R T P

ei t her dh¢ eat AydeDResedrelr nettaPband Rgd&pSU] iathadrdahdeniith thosiaddingsaitilicanes whi ch
are inplanted ot e.g. U S Patent Nos. 4,892,538 and

5, 283, 1§‘?S)mu“?ﬂaé?\émﬁ?’®eae @éf%¢Mtt %echni ques available for introducing
nucl ei ¢ aci dSnamtmes),/nmh)lrmﬂehieﬁsureﬁhﬁthtcelﬁ:ﬂ?efsitﬂme@omahg/smt@pendi ng upon whet her

the nucl ei c idis.transferred i Itured cel n vi v0|n
the’ cells of ﬁ%ﬂ%@%@lﬁéﬂ%@@%ﬁ%&%&% Spr Baplp
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nucleic acid tr fer tech €. de th ral. vectors
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target defubisy stsdyC the dBea ELEMN ﬂobt&dsur&p[em[}&lb for tyahonsol@s nhonkeyr FracanphBMbr ane
pr ot ei n

t d f t t I,
b o, “vndfieTieeBe g e byt st R SRR e Bo S B AP ace
menbr an e;tamﬂzett el epRewl tihd 2d cwohialgandloﬂgey 08 Is stayardeurus el themirtiatig 8irhpich

TR T S T P N R A R e i

i nt er nal dfz@dntiication way & aghgL.. Hiadmmmtrﬁilmaoﬁ foatude afoyed seiuni aap ik v 810,

| ocal i zat n and enhance i.ntracel The chni . of

Focopt o oiithed baTRAD ayri G ttudia o3 e Sup SR Tt ape

Bi ol . Cheimimu6di#ié Sor 4ed Scurh 3188p19s; wRN G 0\Wegittatg ie b nahimuiirqoentifielt boncdaadon ScL
USA 87:3 4 or rev of the currently known gene marking and
gene the?ég gli“ﬁ't g'l[ﬁl"“% n&%@”ﬂﬁﬂ%ﬁ’f{bﬁ’\# et al, Science 256:808-813 (1992). See
al 3@ WO 93/ Z%Z&mmdndtlbassaaff@fteﬂm ifi Ctyﬁﬂndl;heﬂ\ﬁinﬂlev Senem f aldiresELLS Awves
exanpl es, of t tions of the vention i §..under.st ood
That varleSieedinarnds st en R b BTy 1, PR Shisd giar gy st
descri ptdaé cpravildadombiafegmEXAMPIARESeEaaips astahdarly, erddontiole aitre MidciRbdthe

h ki net K d PD), Th t he
oo of SPUCEPRES E40 B SRR R AR A RS Lrainor b SRR R S P
clini caIfoﬁ&ﬁeu&elraﬂatpmlda@dw@-smpemtta;gmmhsmc atitliTho glatc/blehdibad dvait er i al s and

met hods t udi s were conducted in mce, rats, and cynonol gus
norikeys.*° M8 ? %ﬁﬁggmta@%%%% cynonmol gus nonkeys. Met MAb does not bi nd

to c-nmet in rikedovad dmital quantification of the assay was 1.0 ng/ml and the upper limit of

quantification was 32.0ng/ml. The minimum dilution for neat cynomolgus monkey serum samples
was 1/50, resulting in a minimum quantifiable concentration of 50 ng/ml, with an indefinite upper
limit.

30 Mouse, Rat, and Cynomolgus Monkey PK data analysis. Group mean MetMADb serum

concentration—time profiles were created on a semilogarithmic plot using nominal time of sample
collection (Kaleidagraph Version 3.6, Synergy Software, Reading PA, or Microsoft Excel 2003,
Microsoft Corp., Redmond WA). PK parameters were estimated using WinNonlin Enterprise Version
5.0.1 (Pharsight Corp., Mountain View, CA). The nominal dose administered for each group was

35 used for modeling. Since a single concentration—time profile for mice was determined for each group,
one estimate of each PK parameter was obtained and is reported, along with the standard error (SE) of
the fit of each PK parameter. For rats and monkeys, PK parameters are reported as mean (+/- SD).
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Femal e nude mce (nu/nu) (n=3 per tinme point/group) were given a single

i ntravenous (IV) bolus dose of MetMAb at 3, 10, or 30 ng/kg and an

i ntraperiwonew/04634P) dose of Met MAb of 30 ng/kg. Spraguechask@y/os@ss (N=6)
were given a single IV bolus dose of Met MAb at 30 ng/ kg, and cynonol gus

nmonkeys (n=4 pe r Qu were given a single |V do 0 tMAb at 0.5, 3,
oy 58 e eI L iRARS & ot Eterip Dt ofer bt Bl Badale sy ed 1 or
ser um MeirhRdet ona@nidnatas 0sedus ddaeritichiee @s&ayisdacha AN didid Melkelony, Chhdehtemions

studi es. Four. efficac tudi es. wer e, eondyc to eval uate. PK dr.jver(s) of
vt e st bl b e SR RE s RS Nk s Bl P A I Y A g
6- 8 weeldslowirt @uitivmcids atcddo sdlditdid evnemtistion oy SGE)manintModel % 106 KP4 human
pancreatic ductal cell carcinoma cells. Mce (n=10 per group) were treated
with a single |V dose of MetiMAL €iEX -0 ¢ 1) 3B e EXP(—Rlet) 30, 60, or 120 ny/ kg
when tunors reached a nean vol une of 150-250 mB. In a dose fractionation

study, KP4 xmwtaiﬁmmncaeysgﬂa%@w%tgm%)o-mﬁﬁrﬁ;egjeyﬁ& da8lf &podBlidYamdgRes of
2.5 mg/ kg, 7.5 nmg/ kg, or 3 r%équ fracti onated into once weekly (Q W, once
¢

every 2 %idRgefeipie expenetimhrecdiinicnt fis A am8B. exanpl e, a 30 ny/ kg total dose
Was gl ven as T]l@fM&ﬁWra&éerM&%ﬁWuﬂgﬁ@demﬂ/ kg BW For the IV
i nfusion study, Met MAb treatnment began when the nean KP4 tunor vol unes were
-300 nmB. Anifmal=shafddeisyesinted withthe einpigatipp phaspfbeaNdic)at 0, 1250 or 312.5
ug/ pouse or 1V sion of 1250 or 312.5 ug/ nouse Met MAb at 17. 36

llﬂlc))ur at Zgétul__ylteiérlrg%lré 4.34 ug/hr at 20 uL/hr into the tail vein over a
3-day peri od = vahmie\bfidisfribsti@nfoothe dhbh0l comp@3tRend ug/ nouse Met MAb at 7. 44
ug/ hr at 20 ul./hr or d256.u/hr at 2QuL/hr into the tail vein over a 7-day
period. One seﬁr:uYﬁl'é“é‘h?];I t‘%@é‘go%‘(‘}}dflé%‘ia TS PESAAT™ i ce in each group in the
IV infusion stodeyhand gaspayedellsokctMatwibass € bFooamIs et ibatyisedl Snspétibigott he
assays descri b%eﬂd bel ow.,. The expected serum cgﬁcentratéﬁa at the ti of
ser um sdfpPRCTEH] YeEEt PEHCRASTUR FICETEG R BTG TRICap UHEE X EMguto8 i ied in
t hes PK sidighyed residiaR st 3Psquired ah Miékaffii@Bor $FeBCstdnaad c2BQBE) and S8¢MHERios pOSI ti ON
of Met MAb .in gﬁn-furmgl- beari ng m ce was bi phasi c and exhi bited
dose- pr oBEFIORARAN of §Ah PHAMESY | owi ng PK paraneters were cal cul ated from a
Ej Wo- CO \r;rl)az t8 nmnﬁt-fmigfswfsigdgyx? gyﬁd/a%lgdl@&@m@gz flm%ibﬁl?)awda/aﬂz\dese%?g@,eml 09; g@,e)f ved
at a: =48. , = , = , ay =
mL/ day/ 1050 Mgtk deriodos %W%?bbggbﬂ%eg)@é%’rbalus QU BB e R WY F2 | s
t he appaberbkipgics PNeERIALY RebdBryQhinghlShért Bbkeived for &ih-ddditfonhlGtvadck S4FRAME fifnal
cl earance, and CLd is the inter-conpartnental clearance. These PK
paramet e¥SKNEPE used to estimate serum concentration by WnNonlin

Enterprise VedaftpFRachr Qaltulbfihassfegithct&0043 calchtBrodioaDascVR e, CCAYs thoratidlases
m

ot AL AR MM T e LT S,
wer e i NgRoPosddgMasdCsitting dBseSThe ch@BioNClre:H596 human non-smal | cel |
Safety factor (SF) pose = D0S€cyno/D0S€Human
25 SF suc = AUC gyno/ AUChuman
SFcmax = (Cinax-cyno)/(Cnax-Human)

For body surface arca calculation: The body weight to surface arca index is 12 kg/m” for

cynomolgus monkeys and 37.5 kg/m” for humans.
Estimation of Human PK Profile. Two approaches were used to predict MetMAb PK

30 disposition in humans, based on data observed in other smaller species (i.e., mouse, rat, and
cynomolgus monkey).
One approach was allometric scaling, which is based on the assumption that many physical
and physiological parameters vary according to a mathematical function of body weight (BW)
Y=ax BWb
35 where Y is the variable of interest, a is the y-axis intercept, and b is slope.

Mean CL values from mice, rats, and cynomolgus monkeys given a single IV bolus dose of
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| ung cancer (NSCLC) cells. Mce (n=10 per group) were treated with a single
P injection of Met MAb at 15, 30, 90, 180, 240, or 360 ng/ kg when tunors

reached awoearv/oasdsane of -120 mm . Apositive control gr@ap/usa@ogsosen Met MAb
at 30 ng/ kg twice a week. This work was conpl eted at the Van Andel Research

| nstitut and Rapids,, M].in accordance wth.the. idel i nes their
et G R: MR et Bug e feulte e ing dre el fRe L HiF o
measur edrewid bodg aleighe Fprdséiom ughRWiuakdie akitdlyte gbria e ol didGragh Assays3.6)or
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et Ly bC RS DR G [ B Poat et e b e b R e P oBr o
quant i f i Rhainaoskiadic Mad NMABndcodyiBmED BLA by sandorfsptaandeA ipivdteys, BAE.S Bwetidh

Pl at es re coat W unppn c-Met - Fc fusion protein whi ch sanpl es,
ot s dh e AR S HRal T e et e R O a o) B B AR
2hor ser aging hkfdehcktodl &S @hichiRR)unies ptisatcdkireticlgihe dliringrwhichatiffage tiyles eszi di ne

BRI s e s e R A S R TR

absor bangeexdbpd@dnnm For the nude nmouse |V infusion study, the direct

ELI SA to neasure Met MAb for cynonol gus nonkey PK sanpl es (described bel ow)
was used to7gassay ;mmqﬁ%ﬁ&mﬁwmmw@mgw ng nodifications: a

buf fer standar d“€urve F€pl Baldelghe, 2% cynonol gus nmonkey serum st andard
cunve, and the m ni num sanples dilution was 1/%090. .The lower limt of
quantitati O@dn@eﬁtnﬁioﬂfsal S et fionng s _ )‘E_QMW b Qm e @f.
quantification was 30"#%g/ nL. The m ¥’ di,} utBohweighs,nyde nouse serum
sanples was 1/10, resulting in a mnimmquantifiable concentration of 4.7
ng/ mL, wi th arheiesttheftiddtiviran sgpge codckitiation-ine dak obtamed frh ognoanlghomotilals ser um

I 1/ 50 Ul ti [ m ni tifjabl t [ f 23.5
ol L RS LB gaFR e Taisde St P PR mul-fidh P FREEE G Do
Cynonol gudinibrjoaynt Se¢ithat 0.75 daswsead to EktinSée wasindévaal @ peding expgokantd i t adsausddet MAD

i n cynonol gus nk S m_ Plates were . coated w t H s- c: et

ext 1 acall? citipeaBmsing Fatimen 2igrrain (o 26 TheimPhb v Bielhanr S0P E Ak [Bc r o s
wer e addedvdrobdstreonclgat@ct rppoat @dahnk(uAl. J)hafnti S¢j 2B0W; O8t, 1706481 Tahritiict liubmg | gG Fc
ant i bodiﬁ:s C hu hgqléﬁ E{RP wer e added for detection. TMB peroxi dase was
st opped WH B%g% nid'&¢i d. The plates were read at an absorbance of 450
nm and 620/ 63esaie The |lower limt of quantification of the assay was 1.0

ng/m and th rolimt .quantification was 32.0ng/ Th 1 ni mum
Goel i on r or WESPHSb e iRRiy 45T iheCuiared sy BELN i g n a
m ni numMmjuantkdin alideerasonalenhonadlge monkeys Qespgétively. Wi doberdanid cg@hiohdut € upper

limt. M . d P t. | ysi.s.. G
Vet Wb SBDBCORRENE NN ot e BT eebarb o Pl B o 4 b bgar hri c
pl ot usighgosydaedmtibddiassyvhich eanfpinénad clrgepatctlionrd (KaheicddgNMAab sévensi on 3. 6,

Sof t , .. Readi.ng. PA M ft Excel 200 M cfr. t -,
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Versi on PK parameters are shown in Table 1. Area under the serum concentration-time curve (AUC) and

maximum concentration (Cmax) increased in proportion to dose at the dose range of 3-30 mg/kg.
Beta half-life ranged from 4-5 days.
Table 1. Mean PK Parameters following a Single IV Dose of MetMADb

Specics CL Terminal Half-Life vV, Vi
(mL/day/kg) (days) (mL/kg) (mL/kg)

IAthymic nude mouse
(n = 3/time point) 21.6 4.70 48.8 140
Sprague Dawley rat
(n=06) 18.8 5.18 44.6 107
Cynomolgus monkey
(n=4) 13.4 4.05 33.8 70.3

CL=clearance ; V,=volume of distribution of the central compartment ; V,, =volume of distribution at

30 steady state
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5.0.1 (Pharsight Corp., Muntain View, CA). The nom nal dose adm ni stered
for each group was used for nodeling. Since a single concentration-tine
profil e fwo22mooesuas determ ned for each group, one estPeRItS200/06@6h PK
paranmeter was obtained and is reported, along with the standard error (SE)

of the fit of_ each PK_ paraneter. an neters are
eported as et 1Saeg drsy DGl ieT aer-onO U S OB MY REREed

el i m nattb @ientif® ckehimai, iadibd/ abdmasimangfidacidndddse 6N etdrAtein a&(lmmmaﬁﬂecmamg@a“t used
to describge t rvdda W nNonlin deI 7 nce j.ons were

wei ght edn‘lfjgl dgﬂr‘t“gshéf ¥ ? B PRty e mrgmpiRee: %" 0SC Was

m ni m faﬂ)f@%dab @@grbz:tﬂr’fhan-ﬁlﬂeqlfabﬂolmmgﬂ@ equation was used to cal cul ate 0
concentration.over tine i

whete t = TP EYEP t“}i“’é%g“%e PPy 2% tt82 ‘faﬁléﬁ%ﬂﬁxgg’?sﬁévai; H%e&‘ TEPt™ é&% each
ex ponenteifﬁbt vi.efosg prafﬁld s&mﬂrﬂﬂh Higuir€5.eBast doit iz peodQnesnt.6 aind GO aofkicGicedeletod A
and B. The foll ow n Iﬁarame(i!ers re report.ed i

. ) { JS)SI%!? I\/ﬁdelf 7t.: tmb =
hal f-1 i & TRESGH 5(?8 TEhECET AN ?’iHBﬁl RS8US 98 18T the pse s igragn =
cl earanceaudyl! = volume of distribution for the central corrpartrrent Vss =
I f dis but t eady.- st at dit
R I A A R R
obser ?/edio‘skﬂbﬁdll svitp detttent ﬁﬂe So@Inhbis Gayd@INrT a'gd:se :i‘esﬁltsﬁﬁdlgﬂi’[@lfthdt arch afidecethe Burve
ani mal s we i dua
FSUNILRR PNV Gbl N 2 T ot R T s e St N G 1 R O

for eachut ﬂﬂB&lﬁ&ile\!’els t%deﬁipp(dﬁﬁ@a daiicat Josti Il:l@yinen@fl@ MD{ogttsSa wEskk@y @ W aget ved
13 weekl ses o 3, 10, 30, or 100 ng/kg Met MAb for 12 weeks (13

doses) rV "Bl T S)adm nistration to study the safety and toxocokinetics of
Met MAb. Rec ovmopnﬁmmaﬂxU@\methebs}edmdofthMwb eﬁfﬁiﬂé)t, homdlsiod sweelkas af ter the

f| naI week 0 af ety Factqr rg;a ul at %‘E h fact or cal cul at ed
? posa ol SR R e PR e h O cufEpiy TieFios e
( HNSTD) RfseT . VEd aigiveh dese oif RMgINAD admleiae&tiadﬁ)slﬁgls &V absy os I\iuston td KR4 pr oposed
phase | starti nl%ﬁdose aﬁhe eqvuat Oé ﬁfh act or. EEFQ Dose = Dosec
ol Dos &' PFA GRACEErRUBS EENEER AV T ol (5y & TPF I B i time
cal cul atabove: a niingndd effyctivedeglib cdn@erﬁﬂaﬁ(fra\(zﬁe diffegent. e éxlus sndll¥ ikfybsion bOWIetMAD
cynonol gu nkeys and 37 /m for mans. Esti i on of
S R T e R S e D A
hunmans, rb@@@ﬁl’el@ﬁl’hﬂ:&ésﬂlt@h&ﬂd Weidfusion sditiesupsorel kierobspetivetha AUE was olPge, rat,
ggdt ﬁg . adé%ﬁgrf% Ne@ﬁ% ﬁé‘{cacﬁfgﬁgy ?{E%\Slﬁ% AbV\é%Isumaconce%?t tEoIn(s: 1nstﬁr%lorl br]egﬁngvg;lllmarfs \Ivesre pased
similar to those predicted with PK parameters obtained from non-tumor bearing mice and confirmed
the expected MetMADb exposure for IV bolus and IV infusion groups in this study.
MetMAD was also used to treat non-small cell ung cancer (NSCLC) H596 tumors in a hu-
25 HGF-Tg-SCID mouse model. The results of this experiment are shown in Figure 8. Similar efficacy
was observed in all single dose groups in comparison with the repeat-dose of 30 mg/kg twice a week
(total of 180 mg/kg in a three week period). Thus, in a paracrine model, MetMAb dose responses
were dependent on total dose, not on dosing regimen. MetMADb dose response results observed in this
experiment also support dosing at a frequency of once a week to once every three weeks (Q1W-
30 Q3W).
MetMAD clearance was estimated with two methods, allometric scaling and species invariant
time. Predicted MetMADb clearance in humans using allometric scaling was 10 mL/day/kg. Predicted
MetMAD clearance and half life in humans using species-invariant time was 6.0 mL/day/kg and 9

days, respectively (Table 2).
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Area under the serum conceriinglé Dose-SafengeFactor ve ( AUC) and maxi mum

concentjration (Crax) |ncreased in proportion to dose at Hdkwerdose range of

3-30 ngy/ qual% ?f’haase al frlife ranged from 4-5 days. |Table 1. Mean PK
n

Par amet S a Singlle |V DaseBafy Met MAb Body
arting ose ;
(mg/kg) Single Total
AUC Surface Cax AUC | Surface
Dose Dose
Area Area
1 100 113 32 115 325 368 105

AUC=Area under the curve, C,.,=maximum clearance.

Conclusion
MetMAD PK differed from the PK observed with bivalent glycosylated antibodies. After a
15 single IV bolus dose in mice, rats, and monkeys, MetMADb displayed linear PK in the dose range of 3-
30 mg/kg. MetMAD clearance was 2-3 fold faster than bivalent glycosylated antibodies which had
limited target-mediated clearance.
Efficacy data supported dose flexibility in a clinical setting. The dose fractionation study in a
KP4 autocrine xenograft model indicated that AUC is the pharmacokinetic driver of MetMAb
20 efficacy, and the IV infusion study supported that observation. Similar efficacy was observed in non-
small cell lung cancer tumors in huHGF-Tg-SCID mouse model.
Allometric scaling and species invariant time methods predicated that the clearance of

MetMADb would be in the range of 6.0 to 10 mL/day/kg in a clinical setting.
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mass (mg) assuming 1 mm’ = 1 mg tumor tissue. A mixed effects PK/pharmacodynamic (PD) model

describing anti-tumor efficacy in KP4 xenograft mice was fit to the tumor data using NONMEM
software (Double Precision, version V, level 1.0 UCSF, San Francisco CA).
To project human MetMAb serum concentrations prior to clinic, cynomolgus monkeys
30 (n=4/group) were given a single dose IV MetMAb (0.5, 3, 10, and 30 mg/kg), and MetMAb
concentration—time curves were plotted. Human MetMAb serum concentrations were projected from
cynomolgus monkey concentration—time curves using species-invariant time transformations (see

equation below) of cynomolgus monkey data (0.5, 3, 10, and 30 mg/kg MetMAD):

35

, , Bwt
Time, =Time H
H C[B t

C

25
] where H=Human and C =Cyno

A nonlinear mixed effects model was fit to the projected human PK data. This human PK
87



Met hod Beta HL = termnal half |life The good | aboratory practice toxicol ogy
study identified 100 ng/ kg as the highest nonseverely toxic dose. The

r epeat - dowe 28ef@s345St udy i n Cynonol gus Monkeys provi ded PaTAR200006045- f ol d
safety margin for a starting IV dose at 1 ng/kg in Phase | in humans. Human

PK paraneters used for cal cul.at.jng sa rs wer sti mat ed usi ng PK
AN e o e L A A A P S R RS S g
(Iab!e 3gmmﬁ@M%d?ﬂn@?fah@ﬁnﬁgaﬂei?N@ﬁmiﬁhdnﬁﬁﬂ$kgqmﬁggKgg?efﬁugport a f
starin ose I N ase I N . a . al e actrors or
B aned Phacaon e it Rt DRRE s rsel PEE BR P00 T Bl e R o
Met MAb and vBadilitSiefeaordubles &itba) 10V hialt Q30K MEUZABr@amel diem (-136 npikeiek to

Crmax=nmaxi nu | ear ance. Conc i on, Met PK.dif.fered . from the PK observed
R RTPR RO LR Fep RS P b BB P g N R Er (P Rt E CoftsaBRR
m ce, raiveLC)aheMannkieysym daicdMatich wpilliay @ahdr stagd s Aledsinre bhemdosasitidyge of 3-

ant 1 Dod 58 GHINER G o ato EiP g T s Bl eBPa e et

suppor t admeasss fvhex (dTiM(td=ion a clinical setting. The dose fractionation
study in a KP4 autocrine xenograft nodel indicated that AUC is the

phar macoki netic driver of VR fficacy, and the IV infusion study
supported that obserl={GNonl— St gfmﬁﬁficacy was observed in nonsmall cell
| uny cancer tunors in huHGE- Q- D nouse nodel. Allonetric scaling and
speci es invariant ti1 Mars ds predicated that the clearance of Mt MAb
woul d be in the range'%#+%?b to 10 nm./day/kg in a clinical setting.The
repeat - dose safety sinedy_'Fa _cyAdnhuss smkeys provide a 32- to 115-fol d
safety margin for a starf®nd dos€-at 1 ng/kg in human based on a single
dose, which has been approved for clinical safety. The nonclinical PK and
efficacy data summari zed in this Exanple together with the PK/ PD nodeling
approach shown i AT apal 12Mguﬁﬁ%nf@@ the Met MAb clinical dose sel ection.
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From the modeling results, individual MTC values were calculated (n=177) and the median

20 MTC value was approximately 15 pg/mL; 90% of MTC values were below 110 pg/mL. 25

representative PK profiles and MTC values from 15 mg/kg Q3W MetMAb simulations are shown in
Figure 10. The corresponding tumor mass simulations are shown in Figure 11.
Additionally, the exposure/target predictor of progression-free objective response, defined for
the purposes of this experiment as < 20% increase in tumor mass, was identified by classification and
25 regression tree (CART) analysis. CART analysis identified area under the curve/ tumorostatic
concentration (AUC/MTC) >16 as the breakpoint indicator of progression-free response (defined for
the purposes of this experiment as < 20% increase in tumor mass) at Day 105; simulated tumor data
with MetMAb AUC/MTC >16 are noted not to have progressed by Day 105 (see Figure 11).
The Minimum Tumorostatic Concentration (MTC; the MetMAb serum concentration at
30 which the tumor is neither growing nor shrinking), was estimated for MetMAb based a modeling
analysis which data from preclinical mouse xenograft studies using a KP4 cell line and species-
invariant time scaling to humans (Example 2). This MetMADb serum concentration was predicted to
be 15 ug/mL. The pharmacokinetic data collected in the Phase I trial (Example 3) was modeled using
NONMEM V (Icon Development Solutions, Ellicott City, MD USA) in order to generate PK

35 estimates and the variability around those estimates. These estimates and the associated variability
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that are refractory to or for which there is no standard of care.

Study design. There are two stages to this study, a dose-escalation stage and an expansion
25 stage. The dose-escalation stage was designed to evaluate the safety, tolerability,
and pharmacokinetics of MetMAb delivered every 3 weeks. The design of the dose escalation stage
of the study is shown in Figure 12.
Once the recommended Phase 11 dose is established, additional patients are enrolled in
an expansion stage to better characterize the safety, tolerability, and pharmacokinetic (PK) variability
30 of this dose. Expansion at a dose of 15 mg/kg is performed in order to better evaluate the safety,
tolerability, and PK characteristics of MetMAD in a maximum of 15 patients. The dose for the
expansion phase takes into account observed toxicities, tolerability, and drug exposure. The safety,
PK, and PD assessments are identical to those in the dose-escalation stage.
Approximately 2745 patients are enrolled in this two-stage study, 21-36 in
35 the dose-escalation stage, and 6—12 in the expansion stage. Continued dosing with MetMAb every 3
weeks (maximum of 16 cycles or 1 year) is offered to patients who derive ongoing benefit and who do

not experience significant toxicity. This provides an assessment of the safety and tolerability of
89



t he purposes of this experinent as < 20% i ncrease in tunor mass, was
identified by classification and regression tree (CART) analysis (JMP 5.1
program WASoiwmsissute, CaryNC). Results From the nodel iPog/uSe@alosms?2

i ndi vi dual MIC val ues were cal culated (n=177) and the nedi an MIC val ue was
appr oxi mat L [m_;. 90% of MIC val ues were bel ow 110 ng/nL. 25
represeﬂﬁgﬁ%@”&{g&ab P®*"és and MIC val ues from 15 nmg/ kg QBW Met MAb

si mul ati ons a&n@lysibetives.NTik @iy dffectiThief iy shely parcthé gvatudti@r oS fety,

or aci ot 07 aPT 5 ot eer bRt B ByTEA DB R e RL B R ek B Roses

of this #F¥peEviAoetn adnisis2RUcidig B 8@a8, dnd td idemify Aessmmemizd PR Bl doka@PbY).

I ifigati ) i tr. .CART i.s. CART . | ysSi
R Lo B e e gV S
as the brelakpei steshmdht cBthointiohepFcagds a8idb@MNespbiieeo Mespansexp{dabiynegcdwes t he

purposes of this experinment as < 20% i ncrease.in tynor nas at Day 105;
D i ar dB T SHEE D Shi A R T Eo S A R SRS B A i
pr ogr es &M sbiayh cbd&enfrstea akdl gpunire 1el:dly of shb®c-Menindofer put@itialskeAin @arkers that

Concentration (MIC th t serum concentration. at .which the t IS
ol ¢ hor HGRARG L MHFTARING)  Te ESrrer B CHEr KB E MRS DA SegeF ng
anab ysi smamakic bndd@toehef paoiovags @clmod @ 3trohD W88 (X gnBgihahinokittocie/sstry 9t RIFHA tdKP4
cell line and speciesinvariant ti.re scaling to humans (Exanmple 2). This

Met MAb ST 8%@5?1‘%‘?’%?“6%“%%” Y8di cted to be 15 ug/ni. The

phar macoki netOwcdlatricagiotd. bt edetiy And toRraBhids e MethrAbal ass&xainping thd)foNddngrodel ed

using NONVEM V (I con Devel o nt Sal.utjons, licott Gt MD,USA), i n order
O A G e A T A AT G N T O o QL G
est | mat e adwrehe thatsagaduliaadediny @rtheabatiohdl (aBdee ndsaed CotnsinMekaihelofOOritesd | ent
profiles.ip,order to predict the steady-state.trou oncentratjon at

Patt ous Taeeh Brgly sPhetuRby kTl i BRbe it {re b REs Pt Relbee Tor 15
ng/ kg @BW wasTts HdiuwviigProgarih@ersl as deidwed fioaghaeumbiecentati@adine ptofilesoft r ough
concentrat | ons re greater. than the MIC in % of sinmul ate atients and
Chor e N RSP S ih S0 8% Bl b sed Bt S0uREl o Ts

mg/ M walististeitiec {ceatrall conyartinbe I, esdameadathiphgsadhblf-tese, ) see al so Exanples 3
and 4). The rﬁ%gq];endedf?pas? || dose was basg‘d bont.t he Phas tJ

phar macoki net i ¢S ERATSATEY QPR P& UGS ATC B1SEEnP W lxafegl%ogaed§e. Wd#%e trough
congent radohP R @ hedikiatspbisadBorfiigedMl € weBksABD iaitialpRbiBdtSion; dirafio® bhdiective

anal ysi s, Kapl an- Mei er. (EM curves of tinme to progressi on,vver;le si mul at ed
for the "RBPRRHIOBREHSERS TeqYFvIvah OWertiye Lsrongt andylisgasg Ripgrssiihvil time to

pr ogr es Ye@BteM@se ARt 188 AL rdshiBe ®i MEthaiegiilby aBied oRGheSS&ueReef ARADI S
i ncrease >20% o%ﬁr basel i ne. fSi mlar KM curves were cal cul ated for Mt MAb

Q W dosd&PorRant Brfkradaraisee’ fdadesprnst i ATamat &8RSy a median tine to

progressi on qfre-LA& psha Y scRfhnt 9 ollsafel &t eMitibn 6L Odynhhic SPORBi@ESkerVas
this.sinmulation experinent

sinmulated. Sigpifjcant assunptions underlying. ) ]
were thé‘gad§@ﬂ%Pe ity &3@&%@&%&%&?@?& Wildfion st v sboiach s ar d
rati on <xPlod®ry Gbglobiicas@¥P@tsment . From Cox proportional hazards nodeling,

>12. k W >20. W.ar roj r It in
g/bts :\/g\lr)] i ]9 Ioi g_?‘tPa’}lent ?ele%%/()n gritgria. Aa({l?l t pat?e%tsoarertgl/gi%?e toQE)articalpgte % tﬁfs Et%}iye 1 tﬁeg haweeS ut't

histologic documentation of incurable, locally advanced, or metastatic solid malignancy that has

failed to respond to at least one prior regimen or for which there is no standard therapy, disease that is
30 measurable or evaluable by RECIST, life expectancy = 12 weeks, and ECOG performance status of
0-2.
Excluded subjects include subjects with primary CNS malignancy or untreated/active CNS
metastases.

Study treatment. The total dose of MetMAb for each patient depended on dose level

35 assignment and the patient’s weight on, or within 14 days prior to, Day 1 of Cycle 1. Dose levels
tested in Phase [ were: 1 mg/kg, 4 mg/kg, 10 mg/kg, 20 mg/kg, and 30 mg/kg.
MetMADb was administered as an IV infusion. The first two doses of MetMAb for each
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patients are MetMaib. M¢tNLAb & kagparespobingt.dgmanigedpmpravelenitagmacipesl potbothe
saf ety, %mfg; N k " b Spsose.
Expansi o&rlllggfg d gng gﬂsﬁél 0?9%& o |‘g£%pd? &?%e?néfﬁ%ﬂﬂ e'gg%hé t(%oé)?%%?mééaggat e
t he saf atsg30-eqyids é\lﬂlsmdwlrugaml smd@h%ﬁ 8¢ vetplijest bdfere gpe. MEhdmIution fer maxi num of
15 pati erE'éo%suu?{P)% w%g §t@m1fe %te? ﬁﬁ-‘ nﬁé&ﬂé‘@aﬁld‘%ﬁ% @&%&%utﬁ]cﬁl‘%ﬁl e%a@ 288 %&Uﬂayle@cpé erved

toxicities era rug exposure e sa
assess nefmalscoaﬁ:e@trﬂtw@nﬁ 2@ alg/mlolvfteﬁ%'eml IR Y distidive sussioatt, d@ﬁ oM é‘%)g@halose

Appr oxI b late. 8 0oABoRAANSE pA1sSr. SPRAbAP séQfmambtﬂepeaéﬂggr%n%ﬁwpenasm 36 in
t he dose- ation sta ah In the expansion sta Cont i nued
dosi ng NO@dﬂe%@mmem@n§thspmkSW€lﬁlﬁx| mum of 16 cycles or 1 year) is
offered to patdsgid s who derive ongoing benefit and who do not experience
significant tOXI city. This provides an assessnent of the safety and
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prel i mnaLil.).agsessnent the anti-{unevlRetititvi ty of MetMAb, as well as the
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assessgdrisinb@p} Reintedl how ng measufes: frequency and nature of
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2 5
3 6
>4 7
20 " Includes chemotherapy, radiotherapy and targeted/biologic therapy

Patients received MetMAb (IV Q3W), at doses ranging from 1mg/kg to 30mg/kg until disease
progression. A minimum of 3 patients were enrolled and observed for toxicity in each of the 5
cohorts (1, 4, 10, 20 and 30mg/kg). The majority of the patients progressed prior to Cycle 5; one
25 patient (melanoma) had stable disease through 8 cycles of therapy and one patient (gastric; 20mg/kg
cohort) had an objective complete response and continues to participate in the study. Figure 13 shows
patient diagnosis, treatment cohort and administered cycles for each patient in the dose-escalation

stage.
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of adverse events, graded according to the National Cancer Institute Conmon
Term nology Criteria for Adverse Events, v3.0; changes in vital signs; and
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days pr ivaticH thg tubayis :heﬂfer @ﬁwi@ nbr shlaﬁslﬁg)l, evalssmhted foe VeMAPhas@oi a iedeing 1

k 4 [k [k and_ 30 adm ni st ered
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i nfused ioweiantJitherstating @shumadO(Bxbinpit e)s)Thls'I'Meﬂ\/[vﬂislVAimwﬁEmm wapralicosded or

Fol on s I8kl P b RerRERE SRR R SRR O SE b asing o

fever, ahdONMEM Wr(icoi DeveldpifentsSoinions Eticb@ Ciyl MY MSAY iordSubg@auert dos es of
Met I\/Ab wer e adm.ni ster

or 60 TOTHR PP BT LDt s 0" TR s bR ER e Aot L OBl e b
be 20 nf usede ussd mnmw: S0Wmpdtiantatrofll@ds brdar t6 Predichihit etemysema/taiugb toroettiatch at

post -i nfusi on, for_.all

Pt 2RO ERE | HOROE S KRS TLOM b Abted SgRer haere e

Met MAb Vlﬁshepi’o@a/arﬂedgna&l whdry ﬂcﬂdy-lslaﬂeed)ugomed’ntl@él@@ WRTE) gre arer ehas tHRQUBO §E9050- cC
ot i ort" 1 eBhe ¥R hAD bt Pl b poy R e G St e 19
reconst ithgiinl @i s¢tebiodre baalse 2ébntnditied thayel elide Bseé hlsra]Examprb@emhdt at ima of 20
ng/zsm_ Iver%cl\(élra\n?nendedlfgflasm\ﬂ (Ii](;sg Evlag arslgd osn tﬁg b}pas &l lephar]hgagolqn%gtlgs a alyt51rs e\xtll% tﬁe goal of
achieving steady-state trough concentrations greater than the MTC in 90% of patients.
A single dose limiting toxicity (DLT) of Grade 3 pyrexia occurred at 4mg/kg; no other DLTs
have been observed up to the maximum administered dose of 30mg/kg. No drug-related Grade 4
toxicities were observed. One Grade 3 toxicity of abdominal pain was observed at 20mg/kg. The most
30 commonly reported adverse event was fatigue (Grade 1, 2). Table 5 shows all drug-related adverse
events observed during the dose-escalation phase of the study.
MetMADb appears to be safe and generally well tolerated when administered as a single agent

at doses up to 30mg/kg, every 3 weeks. No toxicities attributed to MetMAb appear to be dose-related.
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shown t devels were determined using ELISA. Figure 16 shows the results of this analysis. In general, there

10

appeared to be little or no increase in HGF expression with MetMAD treatment. However, the two

patients who exhibited the highest levels of baseline HGF expression showed a significant decrease in

HGF expression 24h post drug treatment. For patient 12007, HGF expression increased to baseline

levels in subsequent cycles. For patient 11009, HGF levels decreased by 70% post drug treatment and

remained low for the duration of the study. Circulating HGF may have utility as a biomarker of

15 response to MetMAD therapy.

To determine whether inhibition of c-met by MetMAb treatment affected circulating IL-8

levels, serum IL-8 levels were determined for the duration of the treatment period. Serum IL-8 levels

(diluted 1:5) were determined using an electrochemiluminescence based method as directed by the

manufacturer (Meso Scale Discovery, Gaithersburg MD; Cat. No. K111ANC).

20

group varied significantly from 4-107 pg/ml.

The results of this experiment are shown in Figure 17. Baseline IL-8 expression in the study

Following treatment (24h), subjects with high

physiologic levels of IL-8 (>50pg/ml) showed a greater than 50% reduction in circulating IL-8. In
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expression in tumor cells présent in the tumor sample.

FISH analysis was performed on an archival tumor sample from patient 11009. FISH
analysis revealed a high polysomy of the c-met gene as compared to chromosomal 7 control.

30 Example 4: A phase II study to determine the safety and activity of MetMAb. a monovalent

antagonist antibody to the receptor c-met. administered intravenously, in patients with non-small cell

lung cancer, in combination with TARCEVA® (erlotinib) (OAM4558¢g).

Lung cancer remains one of the leading causes of cancer death worldwide; it is the second
most common cancer in both men and women, and accounts for approximately 15% of all new
35 cancers. In 2008, it is estimated that there will be approximately 215,000 new cases of lung cancer
and an estimated 160,000 deaths. Only about 15% of people diagnosed with lung cancer stay alive

after 5 years. NSCLC is one of the two major types of lung cancer, accounting for approximately
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| ung cancer . casetﬁ S iCs exanpl e provides a nethod of treating NSCLC with a
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i n meani ngf ul Adlitionklad]ectiern ef this stuby aradnianiosh Andte1gvekadl s@rvival, in patients with c-

25 met positive tumors as well as overall; (b) to evaluate the FDG-PET response rate by treatment group
and in patients with c-met positive tumors, as well as overall; (c) to evaluate progression-free survival
(PFS) in FDG-PET responders versus non-responders, by treatment group and in Met positive tumors,
as well as overall; (d) to evaluate the relationship between Response Evaluation Criteria In Solid
Tumors (RECIST response at first tumor assessment and PFS; (e) to evaluate the relationship between

30 response and changes in biomarkers (or baseline expression of) related to the HGF/Met and/or EGFR
signaling pathways (including, but not limited to IL8 and serum HGF); (f) to evaluate potential
mechanisms of resistance in patients who progress on study; and (g) evaluate time to progression in
patients with c-met positive tumors as well as overall.

Study design. This study is a Phase II, double-blind, randomized, multicenter trial designed

35 to evaluate the preliminary activity and safety of treatment with MetMAb plus Erlotinib versus

Erlotinib plus placebo in second and third-line NSCLC. Approximately 120 patients from

approximately 60 sites will be randomized in a 1:1 ratio to one of the two treatment arms: MetMAb
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25 met and/or EGFR expression is determined by IHC and/or FIS analy51
Because of the well-established survival benefit of Eastern Asians when treated with EGFR-
directed therapies, this study will not allow more than 20% of the evaluable study population to be
Eastern Asians.

Outcome measures. The primary outcome measure of this study is progression free survival

30 (PFS) defined by the Response Evaluation Criteria In Solid Tumors (RECIST)) or death from any

cause within thirty days of the last treatment.
The secondary outcome measures for this study are as follows:
(a) overall response (OR) (partial response plus complete response) as determined using
RECIST in Met positive tumors and overall; and
35 (b) duration of OR.
Exploratory outcome measures include the following:

(a) FDG-PET response rates, as determined based on the definitions of the European
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than 30 days of exposure to an investigational or marketed agent that can act by EGFR inhibition, or a
25 known EGFR-related toxicity resulting in dose modifications. EGFR inhibitors include (but are not
limited to) gefitinib, erlotinib, and cetuximab. In some embodiments, excluded subjects include
subjects who have received chemotherapy, biologic therapy, radiotherapy or investigational drug
within 28 days prior to randomization (except that kinase inhibitors may be used within two weeks
prior to randomization provided any drug related toxicity has adequately resolved), subjects, or
30 subjects with untreated and/or active (progressing or requiring anticonvulsants or corticosteroids for
symptomatic control) CNS metastasis. In some embodiments, subjects with history of brain
metastasis may be eligible for study participation, as long as they meet the following criteria: (a)
measurable disease outside the CNS, as defined by RECIST; (b) no radiographic evidence of interim
progression between the completion of CNS-directed therapy and the screening radiographic study;
35 (c) CNS-directed treatment which may include neurosurgery or stereotactic radiosurgery; (d) the
screening of CNS radiographic study is > 4 weeks since completion of radiotherapy and > 2 weeks

since the discontinuation of corticosteroids and anticonvulsants; (e) radiotherapy and stereotactic
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unt r eat 6¢"4¥Rd/ or acti ve (progressing or requiring anticonvul sants or

C(r)rtr) t idCOSt eroimd S%Iﬁé)émlﬁ))dﬁ%ﬁﬂﬁicluﬁem@'fe?t@%):lu@{&eﬁfﬁhﬁﬁ%ﬁﬁit&“eedlﬂgbvﬁﬁiml subjgclzts f

e odl nent s, u cts wt Isto (0] rajn netastas|s .na e .ell e or
study paitipgp aﬁ*@ﬁﬁna%s fhahlgwagm{e?%ye HRLQUVE ﬁl&glfc%wrlm wme%mﬁhs l?lga gna
nmeasur abjfehedesBARET, Wehisded probiae ckMNS possprebefidcnmsl, bybaREChuatioud &)1 ci@inoma of

radi ographi ¢ evidence of iInter.i
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evidence of confusion or disorientation, or history of major psychiatric illness. See also additional
exclusions on the label of erlotinib.
Trial drugs. MetMAD is a known recombinant, humanized, monovalent monoclonal antibody
30 directed against c-met. MetMAD is supplied as a sterile liquid in a single-use 15-cc vial. Each vial
contains 600mg of MetMAD in 10ml at a concentration of 60mg/ml in 10mM histidine acetate,
120nM trehalose, 0.02% polysorbate 20, pH 5.4. MetMADb vials are refrigerated at 2C-8C and remain
refrigerated until just prior to use. MetMAD is administered intravenously, after dilution in normal
saline (0.9%).
35 Erlotinib (TARCEVA®) is provided as a conventional, immediate-release tablet containing
erlotinib as the hydrochloride salt. In addition to the active ingredient, erlotinib, tablets contain

lactose (hydrous), microcrystalline cellulose, sodium starch glycolate, sodium lauryl sulfate and
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This example provides a method of treating myosarcoma with an anti-c-met antibody, which

can result in clinically meaningful benefit, by administering to a subject an effective dose of anti-c-

30 met antagonist antibody. For example, in certain embodiments, a subject is administered: MetMADb at
15 mg/kg (e.g., based on subject’s weight at Day 1) at day one of a 21 day cycle. In certain
embodiments, MetMAD is administered in combination with the standard of care and/or other
approved therapies.

Example 8: Treatment of renal cell carcinoma using c-met antagonist antibody

35 This example provides a method of treating renal cell carcinoma with an anti-c-met antibody,
which can result in clinically meaningful benefit, by administering to a subject an effective dose of

anti-c-met antagonist antibody. For example, in certain embodiments, a subject is administered:
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Exanpl at ment of pancreatic cancer using c-net antagoni st antibody

Thi's exa?%lioged;ﬁ?f%l?fes a method of treating pancreatic cancer with an

anti-c-met arfxatpidy]: Wacdienc@brdagahder usthgGhhdétiag@agdnyst mfemndsngf uI beneflt by
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25 Although the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, the descriptions and examples should not be

construed as limiting the scope of the invention.
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ant agoni st anti body. For exanple, in certain enbodi nents, a subject is

adm ni stered: MetMAb at 15 ng/ kg (e.g., based on subject's weight at Day 1)

at day omwoabi1m4234% day cycle. In certain enbodi ments, ReTNAR0WH60662

adm nistered in conbination with the standard of care and/or other approved

t herapi es. Exanple 8: Treatnent of renal cell carcinoma using c-net
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subj ect i s admAmsthed ethicdviig\ddhceain alsnbje®/ doghpliingadmibigseek 0 fheSubk@ah asi-ovei ght
cle. In certain enbodi ments, MetMAb is

ZEJIﬁ%ysgﬁ?tgéiq%ﬁy%t%%ﬁ%taﬁ%ﬁI&Fgﬂ(éteﬁ%yg‘lmiﬁ?f’ﬁ}‘sd of care and/or other approved

therapies. Exanple 9 : Treatnent of gastric carcinoma using c-net

ant agoni st anti bod hi s exanpl e. provi des a .nethpd of .treatin tric
Car el ot w £ g Pl iRt ITBOQY e AR BEHTRBSSIEE B PR CBey
meani ngfaiti-chadnafititody fy dasnafabat ef madgtoerathseebjrd; ad(bedd BGER ¥eagdeise of
anti-c-met antagonist antibody. For exanple, in certain enbodi nents, a
subject is admnistered: MetMAb at 15 ng/kg (e.g., based on subject's
weilght at Da)s. Dhe atethdd yf cfien 106r 2awRerdin dayantiycly €ompriveCesihdlé mtigedigadingahs,

Met MAb i s . adm nistered in._conbjnation with.the.standard care and/ or
other apBh VBT AEral MHESTHBY B f80n Fhisishang SoPu & SOk BreRiBer usi ng
c- met antlaehmihs firsamid sbaayl Fd polgpeprdadptedr@em i dasnpexmmtl fiath aafc rtgi@athating

col orect.al cancer. with an.anti.-c-nmet antibod ich can .result i.n

P i cal TyeRRRAPHE U aRLPNY W iR Lfes i o SBUEe Sitmbirect  ve
dose of tamfing#@mmet antagoni st anti body. For exanple, in certain

enbodi nents, a subject is adm nistered: MetMAb at 15 ng/kg (e.g., based on
suBf ect's weight at Day 1) at day one of a 2 1 day cycle. In certain
enbodi nent s, 4vEthdBizthod oBahyiofiitspeskading daimeMiticread the antibbdhcointpeisst@ndastd of
care and/ Fr c%t her argﬁ{go ed t?era%)iag%. Exaq;gl.e 1: Treatnment of breast
cancer WSPREPILC fupp élé]S?ﬁYSC 18 KPR R Vl@%%ﬁ?"éle%ﬁovi des a nmet hod of
treati ng breasMQELARGEEGMY QPGARLRINS(AASGETFESHWDhHWN R QAPGCKRGE AW VEEINPSNISN
clinical i i i ni St er.d I ive
dose of T s B R BB A P R Yk B ARGt et s
a 3wbj edds (SEQAOM i ®t €Héskquidet, MAb a fitst ESpaigpefsiidef @) @ sgeotibsdgpeptiic suupprasiig S
wei ght atl‘gﬁ% 1) atb d%oqie: of ! 2 1 day cycle. In certain enbodinents,
Vet MAb i A ERE T P dPa e Wit A TUSASWi t h t he standard of care and/ or

ot her appIQOVEQRKHSISES APV 6BR VAITCIOSKYIS YA SE QR AW Y QOKEGKI AP LH.A'S WA

clart ty o UhREPGsHRar RETL VRSt aRderd b VoRb R Rk Tkt Fachlt o> ©

const r uedd:as), hiddltli saquehdee aisopethddl pdlyepiidev@iipticing Meabtnd = polyatpride, wiktein

25 the heavy chain variable domain and the light chain variable domain are present as a complex and

form a single antigen binding arm, wherein the first and second Fc polypeptides are present in a
complex and form a Fc region that increases stability of said antibody fragment compared to a Fab

molecule comprising said antigen binding arm.

30 5. The method of claim 4, wherein the first polypeptide comprises the Fc¢ sequence depicted
in Figure 1 (SEQ ID NO: 12) and the second polypeptide comprises the Fc sequence depicted in
Figure 2 (SEQ ID NO: 13).

6. The method of claim 4, wherein the first polypeptide comprises the Fc sequence depicted
35 in Figure 2 (SEQ ID NO: 13) and the second polypeptide comprises the Fc sequence depicted in

Figure 1 (SEQ ID NO: 12).

101



1. A nethod of treating cancer in a subject, conprising admnistering to
the subject an anti-cnet anti body at a dose of about 15 ng/kg every three
weeks. 2.w@nsvdaesdsof treating cancer in a subject, compCIrAiSRE9/060662

adm nistering to the subject (a) an anti-c-net antibody at a dose of about

15 ng/ kg ever hree weeks; .and (b n EG-R apt agopj 3. The nmet hod of
claim1 or 2,73'/\/3&18ng df’ﬁaélyé’fq?]ia%c}y&ng‘ﬁrﬁﬂ'ctfeeaéltlgocs'ﬁﬁgl:e@&%%ti gen binding arm
and conprises a Fc region, wherein the Fc region conprises a first and a
second Fc pol tide, erein the first cond Fc pol ypept.i des are
resent i n e bomBmsTo Ak o HRiee. iR RS iehCud S BER RPYRAT Sai o
anti body fragnent conpared to a Fab nol ecul e rising said antigen
binding arm 4. The nethod of any of the prdgcediqgréhai ns, wherein the

anti body conprises (a) a first pol ypeptdide sing a heavy chain

vari abl e domai n havi ng the sequence: N R*
EVQLVESGGGELVQPGGSLRLSCAASGYTFTSYW. PGKGLEW/GM DPSNS

DTRFENPNFKDRFTI SADT SKNTAYL QUNSL RAED TYRSYVTPLD YWBQGTLVTV SS (SEQ I D
NO. 10), CH sequence, and a fiR%T] I%?pti de; (b) a second pol ypeptide
conprising a light chain variable Ving the sequence:

DI QSPSSLSASVGDRVTI TCKSSQSLL YTSSQKNYLAWY QQKPGKAPKLLI YWASTR
ESGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQYYAYPWIFGQGTKVEI KR (SEQ I D NO 11), and
CLI sequence;in acvdrdaace vathtUt §,d57p0R8 yipepjdraded leodipby sfdignca vdeeond Fc

pol ypepti de, wherein Lhe Eeavy chain variable domain and the |ight chain
vari abl e domai n ar@®pré&s®nt as a conplex and forma single antigen binding
arm wherein the fdaisR' inindeipadmngsdfetdqddionpdptiodesonsistngif @gdodenj alea conpl ex

and for Fc.region.that, increases.stability of said antibody fragnment
compar edPf8% AR B e SoRE g s PR B e <2 The
getl@o;:l gﬂlgydﬁng)_-m(@hen\ithéneml\Uhﬂusfmgie;lbonrl;xb,ydfﬁpﬂﬂ;de corrpr: ses E_he Fc sequence
epicted in Figure : an sSecan e conpri ses
the Fc sequencgie depi® c&'ﬁ% 1}115%]9@ Irlté' Qfle{nﬁ%{?’lpi ﬁ@ceig‘)ﬁ%ém}fﬁ%{egrg{f ] ’o%‘;

cl ai m 4, whahén R in sdldveedffionsthe poby pewistige f ROFPRF,SER® RheC(FIR'S efi@Rt eOdEPREt ed
in Figure 2 gSEg(}prﬁlQ %) %nld t he dsﬁgﬁ%%nq]i’%o(li%gept k@l_qycolgpr&%es e sFe
sequence”gepi*éfed Th Fﬁsﬁ'réa y(gElénf - % =" he metthod ot %Any of °

cl ai ms 1A B,scladrat fom pipbddian tiokphdiina, pyrMditiMB4-R Bpipdragn-ied, adlanil- 1 ahy-ofidet-ai s
2-71 whequig tg/,e EC?FR @r&zﬁgo%i st _has ?p%en?r?fl ﬁ%’raul L1 o) jcncaccordance
wi th Us 8757 le,yle?]eé rpordt 88 Kdr &P By r 8 ePence bR end -Gt s 1, 2, or
3; each #Ryldns)Ci(@RNRIRN dadY liys,S€l, ecs @<l whereimtlichakygmoispesao RS i-ORT mgl -BR Riyadr ogen,
P?: 19i u 2?0%?}%1?%¥ F&%ﬁ%é ¥? glqu &ge%a oos)l(lgétituryn{[s L%d thd %‘1%91' ngi(l)igt%)es inufgs,e !619 and NIERS

are optionally substituted by 1 or 2 R® groups, and wherein the alkyl moicties of said optional

substituents arc optionally substituted by halo or R, with the proviso that two heteroatoms are not
20 attached to the same carbon atom;
or each R' is independently selected from -NHSO,R’, phthalimido-(C;-Cy)-
alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-
dioxopyrrolidin-1-yl, and R'%-(C,-C4)-alkanoylamino wherein R'? is selected from halo, -OR®, C,-Cy
alkanoyloxy, -C(O)R’, and -NR°R®; and wherein said -NHSO,R’, phthalimido-(C,-Cy-

25 alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-
dioxopyrrolidin-1-yl, and R'%-(C,-C4)-alkanoylamino R' groups are optionally substituted by 1 or 2
substituents independently selected from halo, C,-C, alkyl, cyano, methanesulfonyl and C;-C, alkoxy;

or two R' groups are taken together with the carbons to which they are attached to
form a 5-8 membered ring that includes 1 or 2 heteroatoms selected from O, S and N;

30 R” is hydrogen or C;-C alkyl optionally substituted by 1 to 3 substituents

independently selected from halo, C;-C; alkoxy, -NR°R®, and -SO,R’;
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al kyl ene) - W (phenyl) wherein Wis a single bond, O S or NH, or each Rl is
i ndependently selected fromR9 and G -C al kyl substituted by cyano, wherein
RO is selwotzed)/dszamn t he group consisting of R5, -OR6, - RRO/URBIAGE) R7,

- NHOR5, -0OC(O) R6, cyano A and YR5 R5 is G-C4 alkyl; R6 is independently
hydrogen or R5; R7. . elected fro r no,
ot Dot o, byr o1 b2 LY B Py giteei s R SroRgn i S A ek

1I KI 3 - (aliyl,~CRR] dﬁ}dl(ﬁﬂ[ﬁ)i(kFQZ Hgaeremh&rmm momnamsmdmﬁgmuﬂ)%aué raioydlly C2- C4

al keny ene : 6 : ein
he - al ky PGt s Tt SR TR s P8 it P R sobets el 566y one
to threemhal 0 substituents and the alkyl noieties in R5, -OR6 and - NR6R6

ar e, optionally subst.ituted

e Pes oo i o R el O SRR ara By UL Bk oblifhel 1 ha o

or R9, wubdititdiebypydeksoORhat -NRAR®. het er oat ons are not attached to the sane
carbon atom or each Rl is independently selected from-NHSO R5,

pht hal i m do-(Ci -C 4)- al kyl sul fonyl am no, benzam do, benzenesul f onyl am no,
3- phenyl ur ei cQo,Tthﬁmpysfaslmhi S iwihereinythe EQF antahodisGipy térmypoudd fecdrditle to fomelula
RlO-(C2-I )-tacl an | ami no wherein R10 is selected fromhalo, -OR6, C2-C 4
al kanoyl géyce gmugﬁﬁnmf\lﬁ . and wherein said -NHSO2R , phthal i m do-(C

r @4- al kyl sub ﬁcﬂﬁtyétﬁanqunazbmnzam(ﬁi@thylhmmeﬁ)aSruinf: o(ﬁyﬂ diﬂ‘ielh@xyqﬁm@ﬂfbﬁiﬁ-yﬂ-}ﬂl)’ ei do,
2- oxopyr %I din 5: di oxo

R10- ( CoEh tRmei B e S BTt U 5 by 1 or 2
substi t Ltﬁrﬁétﬁoﬂyqﬂﬁmlﬂlde-n)ﬂ] ymiael Betledytbhianm)fiethidroqEpdzdliad szamn&y a6.0,

th d t R t t th th
he car BERSPESRPERPRCy T2l ot ihatiPeo o By R 52k Pl cran AT Chat
i ncl udESnelh}O[liheﬂylhﬁhﬁE ;0@t aiBo @k adinheldy1f- Bem;@,ylpﬁeraljdmﬁhe R?ethgn;lmlﬂﬁﬁge’n or CpC
6 al kyl t bstit ut d ts d dent |
seltbot ed P PB RAT R o R R BB R e o B D e e ach R
i s i ndepérdeing;| (p,7sEihetbdeduihizoiin- hy@F(@g&ﬂnyl%arhﬂhylﬁﬂ}eﬂylm}im;ne(X}@}/@lpﬂﬁyﬂyl)—
e e R L e T N TR
hal 0, Clan{ik; e(BJethxyylphehﬂﬁ%[Z'-@]ﬁtﬂathRh-lay‘ldsdl%njzlsmmz]qdmamﬂmxl(}é}t iimmy,l B-R11
wh 1 . G -.C alkyl. d ,

A L e R T AT AT
onpoun dmﬁm; a- dhjl’]Q'lpﬂlﬂlyﬂ)G(W mﬁt}a)xqulzﬁmtzeyll) famom (t6lfwrbgmeuh@xyqomsz|ohh44r3@ 6f :
6, 7-di net h 3- et hynyl ph |)-am ne; . .
o 7- di nELRORYDARES: {ebodedo G RSB F amine [0ebiyRy - ami ne:
(2 (Mmgae?ﬂgsqu)mmmwnm ammwtpher(va_, sind e oMU 20 i 2

-am ng; e n ni Ul |
i met ho @%ﬂﬁ?‘ﬁ@%}r‘}%ﬁgﬁg ﬁ)ax?xif g?-ﬁmfl& 6%8%)? 3nyg r(r? F'énXetﬁoxyqumazbhn P ylg amine;
6, 7- di neahidophausil n@Zedimnthdxyyhina{oBa-dtyyamyihe; 2A3-cthynylphenyl)-(6-methansulfonyl-

25 quinazolin-4-yl)-amine; (6-ethansulfanyl-quinazolin-4-yl)-(3-ethynylphenyl)-amine; (6,7-dimethoxy-

c
(
(
[
y
d
(

quinazolin-4-yl)-(3-ethynyl-4-fluoro-phenyl)- amine; (6,7-dimethoxy-quinazolin-4-yl)-[3-(propyn-1'-
yl)-phenyl]-amine; [6,7-bis-(2-methoxy-ethoxy)-quinazolin-4-yl]-(5-ethynyl-2-methyl- phenyl)-
amine; [6,7-bis-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-4-fluoro- phenyl)-amine; [6,7-bis-
(2-chloro-ethoxy)-quinazolin-4-yl1]-(3-ethynyl-phenyl)- amine; [6-(2-chloro-ethoxy)-7-(2-methoxy-
30 ethoxy)-quinazolin-4-yl]-(3- ethynyl-phenyl)-amine; [6,7-bis-(2-acetoxy-ethoxy)-quinazolin-4-yl]-(3-
ethynyl-phenyl)- amine; 2-[4-(3-ethynyl-phenylamino)-7-(2-hydroxy-ethoxy)-quinazolin-6- yloxy]-
ethanol; [6-(2-acetoxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3- ethynyl-phenyl)-amine;
[7-(2-chloro-ethoxy)-6-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3- ethynyl-phenyl)-amine; [7-(2-
acetoxy-ethoxy)-6-(2-methoxy-ethoxy)-quinazolin-4-yl]-(3- ethynyl-phenyl)-amine; 2-[4-(3-ethynyl-
35 phenylamino)-6-(2-hydroxy-ethoxy)-quinazolin-7- yloxy]-ethanol; 2-[4-(3-ethynyl-phenylamino)-7-
(2-methoxy-ethoxy)-quinazolin-6- yloxy]-ethanol; 2-[4-(3-ethynyl-phenylamino)-6-(2-methoxy-
ethoxy)-quinazolin-7- yloxy]-ethanol; [6-(2-acetoxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-4-yl]-
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met hyl phenyl ) -am ne; (6-am noqui nazolin-4-yl)-(3-ethynyl phenyl)-am ne;
( 3- et hynyl phenyl ) - (6- nethanesul f onyl am noqui nazol i n-4-yl)-am ne;

( 3- et hynywWoherwd453466, 7- met hyl enedi oxyqui nazol i n-4- yl) - ®EITES2009/060662
(6, 7-di met hoxyqui nazolin-4-yl)-(3 -et hynyI 6- met hyl phenyl ) - am ne;

3-eth hen 7-n t oI 1 ne,; . .
(3 ety Eanyarenytbsiniie! CoH e8GR P et s
( 3| fet hy lryy)l emli'tﬁfjl},lhl)mz{zﬁhl} 2 yl-}zﬂﬂilﬁhm(Bmhgﬁyléphhg/l) [7¥2-methoxy-ethoxy)-6-(2-morpholin-4-
sSul 1Ton ui nazal i n- - .ne; - . .
et hyny?/ B h P% (q%mw ﬂ|4dyll B% (g?rql?tﬁdxXélgP$20]£H IXQ -(3-ethynylphenyl)-amine; (6,7-
( 7- am nafipiitexgduihdzohid 1-y1) ) 3-eByatiheny)-phiaey(6) 7~ diBoprogixyquinazolin-1-yl)- (3

L

( 7t (r:]ar bQ?ﬁidﬂmxy-aﬂibm-zlfﬂnhnhﬂflWl])—(3geiﬂly:[nﬁlt-2’lyﬁmtflpbl&:ﬂ§/]|) hmir@m3%1yn&1§he?1yb4[$(2
nmet Nox 0X ul naz e n en - m ;

(3 s, HaBR O S el b R R g hycrony-cthosy)-
(3-azi deJﬁmﬁdhln(ll‘jﬂ])f‘B@&’th)/}pﬁﬁ}yV) dhﬂ&tﬂ{@)(&’ﬂﬂhlyﬁ]ﬁ-@h&ﬂy%rﬂn(y%)@aﬂiﬁt}ﬂﬁy ethoxy)-

4- azi do Lin-4-
(3- ot hyr O BRERYT Y ed- M Ra oY PR he i Lot S apsamine. (67
E g-w;t 3artﬁfkéxgwingmunm?zpd&dgaﬁiylyﬁ ﬂuc(r&-phﬁiyl’)?&ﬁﬁﬂe}?(ﬁemgﬁbt}le@muﬁ?zohn -4-yl)-(3-

L 7-di xyqui nazol j n- .4-yl) -. ro- nyl.) - ampe: .

(6. 7- di MEUROY A ABReD Priie: 7 bR G i) Lo f R G TRk R M e
[ 6, 7- bi g6 O%dﬂlﬁixb]qmﬁaﬁ)ﬂih@)(}y)}@q:tliylﬁﬁlz@hlbtﬂ’lylébhyhjl) arfibe; €6-hipinymeBy B maghbxy-

h |
o 7 by S B SRR TR YR e Ty A ey -
ph ?Ey| ) leﬂ’[}‘hﬂl@henﬁfﬁ- afaibd; $6- ar(lﬁeﬁagﬂoﬁlmfheﬂiyhl}w)homdqmﬂﬂ@hm -t-yB-($4 e]t}éyrl]lﬁ/l:ﬁhe)nyl)

-e n C oro xXye X
QUI ?138/.23(;| (%T%ln?ﬁmogﬁﬁt?%@ I(nﬁtﬁ%)ﬁfycl naZ(g )ély 3- eth nyl[l;ﬁeen}qs) %me (8 y
[26[ Z l(o|3%1ﬁcm?mmhﬁtmwym¥x%n@Lyéﬁ(34etyh%yﬁ(hsnyl)eztﬂnya3(6 aqnfmemﬂbo)nylleﬂlm ']he

- - - ny.l - e = = = I O et Nox ul.nazol I N OX
et hanol 116y TSP ER LT R0 Ta: Ay PR ot R ety B R dbeRey ] V.
et hynyl qnhﬁﬂyiln)4~y’si)¥i3n ethynylphenyl)-amine; (6 aminocarbonylmethyl-7- propoxy quinazolin-4-yl)-(3-
et7 h§/§y|C heig ﬁe;n?fg—xﬁ‘ﬂ_g6(6[%111?03:%r%8n)>fmethgflo%%gth L}'/' qull?nza(z)(l)llnn4 341) Yé—]efhgrr:%;lphenyl)—
acet oxy- aﬁhﬁm(@amlﬁec(aﬂ}oﬁ‘ﬁéthﬁxytsqirbmxy)]ulqwoh&EQ/ﬂ)I-(I dhylylphéi34)-amine; and (6-

gt ?g n%; Er Xré%)wgl%f%l % cfu?pr? a% 8 1nar1%0£} hX ?3 égye]%h)égﬁglﬁlgﬁ)amme (6,7-diethoxyquinazolin-
2-14-(3- 1€ilh§/3f"@1h3‘n§ﬂpﬁﬂwl)&lfﬂlmI}ahylﬂﬁhﬁ@m)ﬁéxg’—hﬁdrwf}‘hexqw{mﬂﬁ‘hbmﬁhoxw

ot mazor e Gyt dp e R Sy STk 1T AT e

[ 6- ( 2- ade dxy2ahdinkyJethoxy) 2uimzdimxiyyli habgny pheriyhazoint; n6647—(j/lin]3the}(}31u1nazohn
et hynyl -p
(ot hy Bk PP P v (e iy R e oy 0 By by
yl ) - et hoxy | 6-guino-gaiahdotin4 -y (B -etlgnylplgnyl)-amine.
(3-et hynyl - phenyl ) -[ 7- ( 2- net hoxy- et hoxy) - 6- ( 2- nor phol i n-4- yl) -
et hoxy) - qui nazol i n-4-yl ]-am ne; (6, 7-di et hoxyqui nazol i n-|
-yl)-(3-ethy nl;@l rrhemyﬂh))d afdlaig;8, berdin the EGFR antagonist of formula I is N-(3-
di but oxygqui naz et h ani ne;
(6, 7-dii ghgp}?l 8po: 9%07:136%/{%)67 XY““’?‘W uma Lyny %henyl ) - ami ne;
(637-di et hoxyqui nazol i n-1 yI) (3-et hynyI 2-met hyl - phenyl ) -am ne; [6, 7-bis-

(2- met hoxy- et.ho m ne;

(3- et hynyl pheﬁyﬁé'2 [ngt'ﬂ g&zch %Oylﬁééeel ﬁ}%%ycﬁié;% Omsztt%@iﬁ %P’lr?lé‘%yﬁ%yiq%lis azolin-1
-yl ] - amalegxy$thoxs)- mqsm@ﬁ)hhgmin@myn BChakyfgrm.

qui nazolin-1-yl]-(3-ethynyl phenyl)- am ne;

2-[4-(3-et hynyl - phenyl am no) - 6- ( 2- net hoxy- et hoxy) - qui nazolin-7-

yl oxy] - et hanal2; T(lﬁmzthdal pﬁcﬂmm%ywqmmdmﬂGER a&nngﬁist@ﬁémmgphergb@ybl)s(-zam ne;

6, d h | - 5-
E 6 ,3% di Iégeit% Oxé/th& hna %azoﬂzam%s )s (nga su% tﬁlytl::%%/i}/ y%r_l?glerlile%ug crgﬁaﬁpl){el p{olymor]%l form

uor o-
(6, 7-di ehhexlybmmnﬂ@mg bmndeﬂd;ffraou()ﬁp:&tehy}mying Ehamdmyﬂlep@hksrwbljsssadnnrtbgrees 2-

theta at approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and 26.91.
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(6, 7-di et hoxy- qui nazol i n-4-yl)-(3-ethynyl -4-net hyl - phenyl ) - am ne;

(6-am nonet hyl - 7- met hoxyqui nazolin- 4-yl)-(3 -ethynyl -phenyl)- am ne;

( 6- am noreOlry10/045388t hoxy- qui nazol i n-4-yl)-(3 - et hynyl piremgiSpeosanionr;

(6-am nocar bonyl net hyl - 7- net hoxy- qui nazol i n-4-yl)-(3- ethynyl phenyl) -

am ne; (6-am nocar bonyl et hyl - 7- met hoxy- qui nazol i n-4-yl ) - (3-

et hynyl phenyl ) -am ne; (6- am nocar bonyl net hyl - 7- et hoxy- qui nazol i n-4-yl)-(3-
et hynyl pheny!1B-: 8l thi@hod B -chfih s oderdomy ESFRhtagonise isoR yehtpso-nafiokdantide)yl-) - ( 3-
et hynyl phenyl ) - ~am ne;. (6-an nocar bonyl nmet hyl - 7-i sopr opoxyqui nazol i n-
4-yi)-( gr_letléozg(ﬁgﬁr—,@lnb 1 P%p_r%ﬁxw‘g?mazo ne.

(6-am nocar bonyl net hyl - 7- pr opoxy- qui nazol m 4-yl ) -(3- et hynyl phenyl)-am ne;

(6- am nocar bony t hyl - 7- met hoxy- qui n in-4-yl).- - eth | phenyl ) -
o e (6o hod B betof aEelgr S BB fiacidi dale oy R

et hynyl gherphdnybhkthexy|giedyl{-645-[[[2-(methylsulfonyl)ethylJamino]methyl]-2-furanyl]-4-

am nocar bonyl.et hyl - 7- pr opoxy- qui nazol i n-4-yl)-(3- ethynyl phenyl) -am ne;
(6, 7- di éV'HB ﬂﬁ?ﬁﬁzolinl- yl ) - (3- et hynyl phenyl ) - ani ne;

(3- et hynyl phenyl ) -[ 6- (2- hydr oxy- et hoxy) - 7- ( 2- met hoxy- et hoxy) -

qui nazolin-1-yl] -amne;. . . L s

[ 6, 7-bi s- ( 2- H;?d#!}%ﬁ}‘%?‘ﬁ%é%@&}”hﬁ% MefGER AT aseystds KRy PBRGHIceaniling s,

[ 6,107- bi sadtRoxgrEt(naxyhyBlfeoidiv)d-bhethazoduitkzdlingl | - ( 3- et hynyl phenyl ) - am ne;
(6, 7-di met hoxyqui nazolinl- yl)-(3-ethynyl phenyl)-am ne;

(3-ethynyl phenyl ) - (6-nmet hanesul f onyl am no- qui nazolin-|-yl)-am ne; and

( 6- am no- qui niaz aht Mmethdd yif Any OBclaids NYIFyWwidagn yHe carcanis BdectcliGromlthe givap hod of

claim8, whereipn the EGF ant a oni%% formula |. is N—%S-.
ot vy SRS B e O BT 9] con o et SRe Ee. ot hod
of cl ai miflderndasdce icsophdpeallctikdsr, atet@pdinms tmdNmbha Sirbignishgh @iy bijl cdncdr; bilatdal
met hoxyet hox é-4- i%azolin mne is in HO salt form 12. The net hod of
OT a1 b S b T e Bk BRREAnE o Rl R ket BlRhuts 6. 7o bi (2.
met hoxyet hoxy) - 4-qui nazolinamne is in a substantially honogeneous
crystalline I r orm.that exhihits an X-ra owder diffraction
o ern hawi Hd: AR PR B 1B i B ks B0s i euBE BRG oSt Farh o
approxi mately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14
and 26.91.13.. T nmet hod. of. ¢l aim 8, .wherein the.EGR oni i.S
4- (3" -chl or 0-1 é. H‘gf Hl(g{hf}%ﬂﬁ q?alnﬁg)o_r ?,_ wherelr\{vﬁle anti-cmet antibody 1s ﬁé][f\ﬁx%, ﬁ'le %tGFh

b oX y -ddtag GrisTin WD EthNgiphepdxs, ) -gis(2raabdiysdoxyl4-quithslimehine andhe cdnadriia 8,
e

wherein the ant agoni st _i.s -chl oro-4-[(3-

f1 uor opH‘@H?F‘?E‘%%B&%/‘jagﬁe&ﬁ‘a]eiel%tbfl\lgéﬁf‘["‘%t?%"r%*f ’r?;?j‘i’ﬂ‘ﬂsf%%‘ﬂﬁt)ag?ﬁ?ﬂf 13hrasidet hyl | -
2- f ur anyda} ofla thepdivwralkz @lclenam ne. 15. The net hod of claim 8, wherein the EGFR
ant agoni st is 4-(4-brono-2-fluoroanilino)-6-

met hoxy- 7- (I - net hyl pi peri di n- 4-yl net hoxy) qui nazol i ne. 16. The net hod of any
of clains 1-1%5, Thherkbdofdng ofdmar-ligsfustkdrecipibidfgradmitiheingrachipl thamsugd i ng of
nongsnall qgl% é@@gtcancer, renal cell cancer, pancreatic cancer, gastric
carci norg ™5 4838 “tancer, esophageal cancer, nmesothelioma, el anoma,

breast cancer, thyroid cancer, colorectal cancer, head and heck cancer,
st o B b SRR b RINETh SR e DR R Rl m 26

consisting of chemotherapeutic agent, VEGF antagonist, antimetabolite compound, antibody directed

against a tumor associated antigen, anti-hormonal compound, cardioprotectant, cytokine, anti-

30 angiogenic agent, tyrosine kinase inhibitor, COX inhibitor, non-steroidal anti-inflammatory drug,
farnesyl transferase inhibitor, antibody that binds oncofetal protein CA 125, Raf or ras inhibitor,
liposomal doxorubicin, topotecan, taxane, dual tyrosine kinase inhibitor, TLK286, EMD-7200, a
medicament that treats nausea, a medicament that prevents or treats skin rash or standard acne
therapy, a medicament that treats or prevents diarrhea, a body temperature-reducing medicament, and

35 a hematopoietic growth factor.

21. The method of claim 20, wherein the third therapeutic agent is a VEGF antagonist.
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18. The method of claim1l or 2, wherein the anti-cnmet antibody is Mt MDb,
the EGFR antagonist is

N- ( 3- et hywpl2ptvanydsf- 6, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol iPoardaSe@anbet he
cancer is non-small cell lung cancer, wherein the EGFR antagonist is

adm ni stered at a dose of 150 ngy, each day of a three week cycle. 19. The
nmet hod of any of clains 1-18, further conprising admnistering a third

t her apeuti ¢ agemhe methbdef $difj2e Chhersi®the WBS FaRtagedst & be@dcdumal.9, wherein the
third therapeutic agent is selected fromthe group consisting of

chenot her apeuti c agent, VEGF antagonist, antinetabolite conpound, antibody
di rect ed agaizs trhamkmmbbf aa@ s0¢lhiak @ 22anhdrg e the sabjédt’s baicemiplay< OmpoAndh:

car di opr é ctant, léfl anti.an, |ogen| c agent, tyrosine kinase

i nhi bi toE? RreiSWﬂ ica“‘ﬁbﬂraé’f“éarl I'dal anti-inflammtory drug, farnesyl
transferase inhibitor, antibody that binds oncofetal protein CA 125, Raf or

ras inhibitor doxor ubi ¢in, ot eca e, si.ne

ki nase i nhi biHor I FEROBE TR H5n0 2 hERR e Ao e by ith B

medi camEns etpaakiopr events or treats skin rash or standard acne therapy, a

medi cament that treats or prevents diarrhea, a body tenperature -reducing
medi canent, and a hematopoietic growmh factor. 21. The nethod of clai m 20,

whes ei n t he td3i ndnéther fapautuatonaga phtidnSurale ¢k traatina oY caiice?, Zhe nldtivdnet hod of

claim?21l, wherein the VEG- anta i.st i.s pbevaci zumab. 23, The .ne of any
of cl ai rO™RTIBE’ PIGHISHRS e RTOSTES i(‘qsé’gfhe?a%%ﬁaé??% PR asop Of Py %’ﬁgg

expr essiatiglogeg bdnfipl€@igl, @ﬂumpfroraﬁ:ﬁelpaaém @fith cxpessibh ef e tihhel pﬁfenanmogiéalcl a| ns
1- 23, vvherelln serumfromthe su ct dlf@fas hi hIeveIs | 1.8

expr essi‘BHPICFAC WL Regiment Whe 8‘&6?58ﬂ “Repat BHF SHHES S‘wipﬁaenf r eat ment
for CanQﬁiﬂerg@h@tr%ﬁéﬁﬁ)ﬁblﬂ@ﬂmdxpﬂeﬁgm ip the PreCtrdafifene IRHRT is Pro@ERasTos coatertimthe

patl ent based on a conparison of expression of IL8 in a biological sanple
(ely., P8P fromthe patient with expression of IL8 in the patient

bi ol ogl cal sanple taken prior to treatnment, wherein decreased |L8
expression i of the atlen under go tr.eat ment ative to
oxbr eaei on | 26 Aegpet P S TS snEmeo BE g J5re il FRE B S e
pat i ent .coRPrisiAy: pridcant éaﬁcer@tb@hasatdfﬂm pafiecnabpad érendontparidon @f mpr@usrp@m&dl of

ol o R Ehe D T AR B B e BE TS bt B e BB, Lot

f ram t hexpatsicni thlphﬂibnEbﬁlengﬂIsﬂﬁplé)feldtlkz8td the @naolnkhplk isSAogHoSic ﬂM’tﬁﬁc&rﬁl L8
expressig tn the patient biological sanple relative to the control sanple
i s progr6std"& or cancer in the patient.
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