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BACKGROUND

20 Cancer remains to be one of the most deadly threats to human health. In the U.S.,
cancer affects nearly 1.3 million new patients each year, and is the second leading cause of
death after heart disease, accounting for approximately 1 in 4 deaths. For example, breast
cancer 18 the second most common form of cancer and the second leading cancer killer among
American women. It is also predicted that cancer may surpass cardiovascular diseases as the

25  number one cause of death within 5 years. Solid tumors are responsible for most of those
deaths. Although there have been significant advances in the medical treatment of certain
cancers, the overall 5-year survival rate for all cancers has improved only by about 10% in the
past 20 years. Cancers, or malignant tumors, metastasize and grow rapidly in an uncontrolled

manner, making timely detection and treatment extremely difficult.
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10 ot herS 0B oMiasEARSAY aschaitjue; MEESHaTh sdrad ymbbdinfanethe paneitian(ias gtdaer
pronotion is foll owed Eéﬁt he treatnment of the patient with the c-net

. . P
ant agonildelippadoperagicr REdrng/ReOsdeldtne toedpatighribo deesgot hasgotigh o . 1 n sone

enbodi hon: | | ’ t . ient with
thesecanurmansh cuROATRHBirhdhed &P eyl HEADRR e, HAPRB; S 1%
sone enliisknmkeit Scprésbidn pamisadiegiolte positivellhadag statulat défiveeddn aBdordumcagathi st i s

to 15be used to treat the patient if the patient's cancer sanple expressed
hi gi5c- nEblofdsiitker . | n some enbodi ments, the package insert indicates

that t h,e c- mgf, aﬁ&tn%gc%ﬂé ?I‘}Ve{.lt?mp 90tncér(lﬁs Bleeth%%iggorttpeaﬁﬁg Egat‘iéﬁ?w}?t%tciag&tr if the
patient's cancer sanpl e expresses Tow C-met bionmarker. Tn soire enbodi nents,
hi gh c- rieinphispigadketistEant tht kefidndadebrgieuti taradeety Pinfoan of @eadder When t he
medicament other than a c-met antagonist, if the patient has been found to have a low (i.e., low
or substantially undetectable) amount of c-met biomarker.
30 In another aspect, the invention provides methods for treating a patient with cancer
comprising administering a therapeutically effective amount of a cancer medicament other than
a c-met antagonist to the patient who has been found to express low c-met biomarker (i.e., have

a low amount of c-met biomarker). In some embodiments, the patient’s cancer has been found

to express low c-met biomarker. In some embodiments, c-met biomarker protein expression is
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patient is treated with the c-nmet antagonist (or in sonme enbodi nents,
treated with c-nmet 20 antagoni st in conbination with EGFR antagonist). In
sonme enboapreeres1027ow c- met bi omar ker neans |i kel i hood eCTdserieas®d PFS and
OS when the pati.ent is treated wth the c-net.antagoni or, in sone
erbod MRS ARl bttt G ok B hERREY ThObiTe oedrR

ant agoni ghbodirhéht$ SREIFRITHRQAE NG, ThREmBRMLBAMM @IS, B THE §ees Basafl séaéative
to a patient who is not treated with the c-net antagonist (or in sone
enbodi membodimenss el sdore st In 36mg gtbgdmiants, iaw c-omdb breamarker exprehsi@GRR

t i | nmbodi t th 0Nt | i S iy t
wher ot bl B PRsdiee BF bRHLS bl B Givs g’ Pukdls GaRE RERESih Refikor
ant i 5CMeonitddRRdh¥ ahB nfIrRi el KaitinfAsIEToR5 8t 2GRS Simor do11S A8 weak

enbodi ments, the pronotion is followed by the treatnent of the patient with
t he ant iorcombtned daly ey meidttateor-mai sthiotng inteesityent hads thadi SOowemtor c8ltN witk ome

aspects, the inventi.on, features thods of instructing a patient.wth
cancer (BRAFAESY Rebiesd mpdatedn gimg ML eI G e g g Birsrbapiniipts. ¢
provi di nged RptLH6H baMsnd BtenSiees \(8tch BRH TRM vy (cinét $aifMk iABlAYTLSttrdlf OF
exanple, an anti-c-net anti body), and in sone enbodi nents, tréatnment with a
second nedipelerein s¢maembadinke@GiERce htiagdhi 5 haseegativerchmet staibing. lhoomexanpl e,

to increase survival .of ient, to decrease the patient's.risk of
candlr " GEosatoTy Seh IPpEER LB ha Bs50BS: FEEerERRNDaleore S B eE e
pati ent’ g thd H&bAdiR0dislos&HEHEM AHow d-PeBOIBRaRP L BRI Sis nid? BiadbhGd TePitive
conprises admnistering to the NSCLC patient an anti-c-nmet anti body (e.g.,
Met MAb) dhidmtahststue pedefined coatwortkncowithiliableahh&@&ER ant agoni st, such as

erlotinib. In _saone enbodi nents the thod further conprises providin
instructions t5! %@&PG@PSPF%‘QF%@eWP”g%POétSdS‘Ft%thBTHEY ErRIfIRE TR ERTC
agent. | i@l RS : i .St i by the
met hod O%H@ﬁlg%l%udgﬁ ng. %ﬁg%%hg%%tgﬁ%%ﬂk&t ea pa?%aig%niﬂtriilge%#ﬁf’ ﬁgcll cates

t hat15t hesclzetiigg a eanfcaigandisimérs ba@dlm ths Bdel @ dxpeation bfthpdidnearker fn drive
patient's cancer sanple expressed high c-net biomarker. In song

enbodi msHROdIeN, ﬁiﬁgﬁtﬂ@éﬁ Sﬁ{%tqdrfali fé%@?l@elﬂtwya}fh% FrEnet aptagoniti(agoArEc MY not to
be used j i pat i ' presses | ow
oot b SR BBl e e e S S PR e and G
when t hengaidireatts,itlse patieat 8 dreutict fort daece -usiag thordpgaedlBief{eotivd amswiref the c-
enbodi nents, treated with c-met antagoni st in conbination with

! EGFR
ant agonifagtantaganisiy nhusnih samgetbe dinpeqds. Bregpaisgl/is pelested for Hsptmeat with perags ve
to atj i o) i - ; LA
el menFbnit0R 4 SRkt SG IR bl iber S SRR R Rrpl iR
ant agonias highllavdl gandn Vel v iog thal sslec s Whelgsichuis itress formahadsisingonpri si ng
mar keti ng an c-net antagonist (e.g., anti-c-net antibody) for treatnent of
cancer (tg@ape,utl&@u@fecrlﬁe amp that-mehentagimest.e Ianoffier gaibpdimens thepigisnt is
expr ess%‘élemeaﬁor(tféa%ﬁ&h%ﬂ}h &aﬁ& &‘i&@%ﬁé{?& rotlﬂ%%(ﬁ{aﬁiﬂl& ma;g%is%ﬁ{@éaﬁmt 0
| NCrease survi val, ecrease e patl en S 1 Kel'i'hoo (0] cancer recurrence,

and/ or isagheas@rdshe @t Hematkel hteelbiviiead (Of., fidrcdhstakampld cspiBsce 0 di ment s,
the treatnent conprises 20 adm nistering to a cancer patient an anti-c-mnet
ant i25odysupsargially padampgsable davglsiof thednemarksod ilnseine crbedinsal, hedprbeardnt (e. g.,
an EGFR I SUC erd otin:-b).. S i t he rketing
S ol | Chring bber PG aRn et Btk e SATBr BERE R R i 02k
as anti -CmBBint@idhish Ay}, iBREmE BB AR Gdi prEBitSs sdléR&t feftatMchhwaRhi - c- met
ant i body and/or EGFR antagonist. I n sone aspects, the invention features a
met hod cRengsinpsiiqament etferathpme-neah entpagerhstd age EOFRsud tgoast,NsoLTlotiadpiedsi ng
Iom1(i.thfgom10f(gypségngi%H}Inqﬁqgﬁeqtaglg)bquel yonmﬁ_”EttQHﬂﬂgiker by
provi di tgPFRSFPREETBIED § P VAR T A A B AL WP HO R R R Y e ot her
tharppa QevedlandMfcl@WihSthe sbIBCtasY) il patiefiio deard it chicr B@ihh etkapettitdligat ed as
instructed by the method of instructing. In one aspect, the invention

provi dessfigcevammountpathervmet fngagonise for the treatment of a 30 cancer
patient, wherein the patiegt expresses, a ngh agnunt of c-q%ﬁ biot rker. In
sone embodi mEACSOV ThECRYTHRR FAICEHR PErh Ao dPRAbSESTIE GROG AT £ et

bi omar kefmet antagonist) comprising promoting, to a target audience, the use of the cancer medicament

for treating a patient with cancer based on expression of c-met biomarker. Promotion may be
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In one aspect, the invention provides in vitro use of a c-net |HC assay for
identifying a cancer patient suitable for treatnment with a c-net
ant agoni sWQ 2oi2a3e02n t he patient expresses a WO PCT/US2011/050069

2012/ 031027P US2011/ 05006 i ah f c-nmet bi ker. |
son e i R T Rg Bt 37 s8R Rl s R R iy bR Snser
bi onmar kefceompanying dlcdiBerdfiP &ftinuldtidf of e kbOthtionlst dash & A0NASEnfet Ki t's

conprising one or nore reagent for determ ning expression of a c-net

bi omar kemtibedya. Jhapramndtioomay dsmeeby ¢ padkage NSTL Bcoppringng a cemmigeciali agnost i c
kit is suitable for use w t.h any of the nethods descriped herein. In sonme
enbod neRPRIah eCh RN uRoN Rae BruRarRs roReieer REreaset P8 tndl or
G5 when dhhgoRRt 4RI scednd MBGLAHM & B, 8n EGIRlan@dPoRBPRchTas cHBHIHB®Promotion
enbodi ments, detection of |ow c-nmet bi omarker neans a decreased PFS and/or
OGS when mipebqlet Watien dsorak eomtrednigdtion to laehgsioen onhtadtheaicgiroviler. Joweme

enbodi nent.s,..the kit further conprises. instructions to .use the kit to
Seloct  SOPURAnGHEy. tecRroBeiahts DoF PRLEFC PHE! NAtE DR ERIISEr PrOVidet, gna
aspect, jhlifictiBNLRIEQD PhOMpHSth¥SBentfofisAARP T idnddhibdhehdaRt i fYing a
cancer patient suitable for treatnent wth a c-nmet antagonist, wherein the

pati ent cexprimgioesvith hscgbndmodintmeodt, siches ab EGHRr dgagon]sh(ssomes eldtimdh)roenins,
the patient's cagncer expre a _high amount of c-net bionarker. The
vl | GBI ORBTE A8 Ca T o L it R 67 RGP RE s Gl
t oget hery i foarffeht SMhAPARNEjth inde RMBALIRCAHI WG dnkvifkGeREABAgcarri er_and
a packageé insert indicating that the c-nmet antagonist is for treating a
pati ent meditancam éeg., tdtmib)oin expe esbodimeofs, the paimdticons fdEwedTyght nent

met hods i ncl ude _any of thehhé]%eat nt et hods. iscl.%sed herein.. In some
enbodi neFfAEmeRt ﬁé%@éﬁ%&}éﬂf PEConf dnecigagent with of wtheut e SYHA-TEt i s to
be used t1at j i f i ! S o ed
R L e e e S i e S et

i ncriéasde used af tiraae tHepasdieqaf themitishs dascaneimpleeapessedinigh ¢-het siomatker. In

ant agoni st (or, in sone enbgdi ments, freated with c-net antagonist in

combi natsPBIF AR ERGER hiRasybin 8ot inflicaisy thet disoariAsieenist waohodicaed ihsert
i ndi cat §g.,f &%tt‘p,aﬁ&ﬁ if:thg?'ﬁtié’?@’ts%gﬁ&k §§me]gl§ eQﬁjessteQlog&?c-ﬂ’?e‘?giotn?aﬂ%r%tsohﬁe pat i ent
if the patient’'s cancer sanple expresses |Iow c-net biomarker. I'n 25 sone
enbodi memitedirthews, dighed-mist bisarakier niaanskdbood af@dreRécd RS rdewhéhehe
patient is treated with the c-nmet antagonist (or in sonme enbodi nents,

tr eat ed RREIEH 1g tragted Wb Alfosrmst antASBBTHIPA SPHA CHPPAINERERISHEAYHAICSTSt | n sone
enbogli ¥-1n" . i i iy deC S I t.C pati ent
mhoqﬁsnﬁ%%&??%gﬁépﬁﬁ%?ﬁgéﬁ%ﬂ§§§€$agﬁggg%%ig%&fihéﬁﬁﬁggﬁékgﬁgggPﬁénts,

t r eat ed Bibrhhrker mednsaikeHierd ¢ftdetiRaed NS @Mwhen thepahehtaniregadivih the 80l n a
rel ated aspect, the invention concerns methods for manufacturing an article
of nmanuffBtAIFAEORISTSF 510N @RRASIAEHE trogted W« ass antagayt i eeybinatign with
conposi tgd [:Sh N [y ' | i ndi i ng
Chat ¢ he GRR ERLBGLR) O BfMRRLAGHL FRPES o G, O RASLRIS BRRVE i {PUERL !
based onyiexigmesstaed with eho@ncbimignke (or if s&at brbbdifhisoasattdwitidanany of

the treatnent nethods disclosed herein. In some enbodi nents, the package
WO 2012/082023PCTrubpodien 08H060FR ga@genipthdincwmesenabpgdimente the promodinn ayhi st
is to be t. r eat e t i . hat i ' n anpl Xpressed
i gh_c- et BrasriRierey B aRRt le biowRE TR RS 8 B0 e Pl P <
that theng-afEbo@nhagaBimtioh Svifheh REFRentsafst B dohRaimboaanal, itenproidotibhe
patient's cancer sanple expresses |ow c-net biomarker. In sone enbodi nents,
| ow c- meis fadloedbiydhe Wesdment afchepaiisat with kel dantigomebintibedy satbed vothguibthg OS
when t he antdi en&. i S t,[reated with the c-net antagonist (or in sone

embodi MMt E " e & wi t h c-met ant agoni st in conbination with EGR

ant agoni st) . ThRo@meABpceEPOMiinRALien flafiReThShaddéMhstiltihs a fecimasmtahedrat i ve
to a patient who is not treated with the c-nmet antagonist (or in sone

enbodi memuch, ast¥EaltE@rexnrashing higdtlceals efgomiesbiomarkes hip prosiding inpri¢ticBSRR
ﬁgf, 2?2”'1%%;] 'Vectiegalgg?r%ﬁé@a%g-nleer{tggtg:g&q&t(for%;ar?lg%, 2(1)1{c aI;[tlhce-n{e? gl?‘[%[oldgf %m&i 1ensscornllebed

embodiments, treatment with a second medicament (such as EGFR antagonist, e.g. erlotinib),

for example, to increase survival of the patient, to decrease the patient’s risk of cancer
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non-small cell lung cancer (including e.g., squanous cell carcinoma (SCC)),
renal cell cancer, pancreatic cancer, gastric carcinoma, bladder cancer,
esophageavocarmsig27nesot hel i oma, nel anoma, breast cancePCriusedds00G9

triple-negative byeast cancer thyraoid,cancer, .cal qrectal cancer ead and
neck careartensSumlEaP aniaRe Bl BichodRrSEhngfl, B Sh8mOafiRhs el
enbodi Mefdagmerdt h@m@ﬁ%%ﬁnﬁrﬁs&ﬁ%@ thk NSTAMEpATAOLH ARNE-Snct LAGIISE-E, 1 S
second-line or third-line locally advanced or netastatic non-small cell

| ung candetMAbadoonstesstbindiombirtasion whidh aISEHIER jastagetesioswh @b adetenibl n some
enbodi nent.s,..th CLC is.squanpus. cel | carcinona. her .exenpl ar ancers
re descriBim G Bemol GBE R e ey S naP et Ser SR Er Ry i iR Bo or
et ast atjbdt NRQHenRfif@ipcliat hitne Bf ccthinl @R3IdiRBRs el falicRNEFRIOLIARMIEH Men.
20l n certain enbodi ments of any of the inventions provided herein, the

pati ent bgithe methoded eisitmcimmg. dntsham embodiprdngy; therppakagentssrifindic8eaidet the cBhétV.

I n sone enbodi nents, the patient did not receive nore than 30 of
exposur STTOR Py BS E1egae POHAR BichkifNE: eHREGeH P T Ra iR b LR emret

i nhi bi Ti198maRer. ankBRWRnTESHRdR, BcSHsthR¥bA] IndichRIHAthO@nidp aﬁ@?(%)ist is not to

nodi fications. EGFR inhibitors include (but are not limted gefitinib,
er| ot i nils,usedith teett thei patibot if the petient’s28nemrbbadpleerpsses hev pandt damaiket, not
recei ve chenot her apy, .bi ol ogi c t herapy, di qt her or i.nvestigational

G g DY D4R g BB P P Ao SR A SEEpEeR HErebPtro ety R iras e
i nhi bi t QLS cfBYaddRisHERIn WrhOLALSNMNREH St Rk cInQetraﬁﬁg&ﬁbtziﬁtcb&'BhﬁﬁQNWﬁd any
drug related toxicity was adequately resolved). In sone enbodi nents, the
pat i ent EGFRettagompst).i Birsomai dntbodinheres ttedPES aidddor @S 19 deerdaprdoglagiss tongpaient
requiring anticonvu|sants or corticosteroids for 30 s tomatic control)
CNS net SE1%SeT reafe WHR MG HBIGH HRidgonIst Lorda some 66#)0 1%“%2&? %f Wétﬁ@éﬂ?,ler has
been shawp, BHishﬁVc%nWiﬂa@iBM%thﬁgfﬁk ahfd 519?';? enbodi nents, a sanple of the
patient's cancer has not been shown ?o ave nmutated EGFR. Ot her patient
excligsi on cr iTlerineensioe atbe peovitasdusinctshectbxdsypbeprisiag thatkeanp ae s-amdt

i nventions co_nt(errpl ate use of Be or nore of the excl gsi ons descri bed

t her ei n.2ntagPNISHES- Rt PeCantibeg1fer et F.cARter fhg-alfshil Sy &0 a Bugan pafignt.ap| e
for use | i i j rein: y e art and
sone- ar & ARk e, LA b RS IRBE T AR R Bior BB AR 1T,

ant agonishmpk, aninarhsgonisil, didasethephtiantsiliketjood of cascdr a¢currendzo dndrent s,

the anti-c-net antjbqody conprises a (a) HVRL conprising sequence GYTFTSYWH
( SEQ | D ingseasg)the pagientss opdRpPYTEIVAY [Bsgme SER AN MPSHISHRIMENERBPISEQ | D
)

oL ¢ Bl U SRR PR ORI S I RE 4 Y Lo
conpr i sidnghbosl@feiececWibhESahiGHQ L PDaNBGHR) ant&sdist.fshciR3tdtkinompsdrse ng

seqguence YYAYPWI (SE%%LD NO 6). In certain enbodinents, the anti-c-net
ant i bodyeneodirpemsss dhemarkgtng sdaiiewadhy (heyreatnan gt the patit wabighe edEonpri si ng
a heavy N Ld. pol.ypept | ri.si n f NG 11
by a2 0BG S PALYPRRE LB TR TN bR FRRHEDEE Brn i b Db
conpr i siangbbddiCarsiatURGIIE amthg IR 15N ashdits,ahdlindreiition fdatieds upeahodlef
conprising a Fc sequence, the pol ypeptide conprising the sequence of SEQ I D
NO: 203, inHBICENS a PRdCTH salhcaperai(Hich ap i\&lﬂlé?)@esn@mn&m tilge low ghsubsteatiplly

vari abl e I e _pr C | ex .and r i L gen .15
by i ng 40 s S5 PRSI Bk WP SR B P rGEL R PR AE Y
conpl ex @nekrheydbagchEoth@Gthema tihadt ahfAE6ES 88 c&taRbbbdinRhtsIhé fatiit ishedied
fragment conpared to a Fab nol ecul e conprising said antigen binding arm In
cert ai n a8nddcied by dhe mpdod ofEstragitigbody i s Met MAb (i nt erchangeably ter med
"onartuzumab"). In certai.n embodi nents, th - et ant ageni st. i.s any .one or
more of or i 2dt PR B VRiBY SRS DTt Rreb e St B AR R Bl
humeni zedndd pdvdiat, AWHorcinithOpaHvHNBIresk & Lhibh bMouZd@hds biéMarkes. WKoRd61,
E7050, MK-8033, PF4217903, AMX208, JNJ-38877605, EMD1204831, | NC- 280,

LY- 2801658 0d8@xs, 26 pARn (st canceryxPoses 3, hignymesB 4T 4;mefiddroarkead80. Ot her
c-met antagoni sts suitabl.e Egr use.in.thq(ﬁres nt iQ§ﬁﬂfi0”S aQ% €ﬁ§cribed
herei n. Cancel “RB&PCEneElt'SYLAR" BEUIEEd" &I hEF A 6B ot i W Cortbi YA P Wi t h
ot her caRR&: pdRerTREitMHATRA trdatnfc@t Wik AMPh8t ankdboARITBYV IR tHePRNE S cxBreGscdBt
antagoni st (e.g., anti-c-net antibody) is used in conbination wth an EG-R
antagonist (e.g., erlotinib). In certain enbodinents, erlotinib is
adm ni stered at a dose of 150 ng, each day of a three week cycle. In
certain enbodi nents, erlotinib is adnBnistered at a dose of 100 ng, each
day of a three week cycle. In certain enbodinments, erlotinib is
adm ni stered at a dose of 50 ng, each day of a three 30 week cycle. An
exenplary protocol is admnistering to a NSCLC patient (a) an anti-c-net

A 2 R A o o o o, N o o



WO 2012/ 031027PCT/ US2011/ 050069 exenpl ary protocol is admnistering to a
triple-negative netastatic breast cancer patient an antic-net anti body
(e.qg., MawvbKrbi)2/@diz7ni stered at a dose of 10 ng/ kg on DapCl/tspal1Bs0p6d5 of a

28-d I i.- VEGE. i b . Q. i dm ni d .a d
of 10" e phey T RSt 8Y a0 R o THAG By Rt b Piiiasian A ridh 0%
adm ni stgkRet 8f c-mectlBotadfer90 ny/n2 by IV 5 infusion on Day 1, Day 8, and

Day 15 of the 28-day cycle. Another exenplary protocol is admnistering to
a tripl e- negdnione asnstadtcanyation gaetidesahgmpstiatiiseompainingroni oc meee reagant baydy

MAD). adni ni stered at, .a d f 10 k Day, 1 5 of
o 0y bl g R Mo AR SEe M T i et r s Bt e ®
i nfusi onriRnyidEbstlo kiPRYuftabla gt @Mlain?t)f&H@%&ﬁod%adés@rmh%erelnn BRbhRI N

enbodi nent s, tMAb is adm nistered at a dose of about 15 10 ng/ kg every

t hree weskwdinentatdecdosel logh advatibiob@arke/repne wergastdBF hwerd(sr OF nvhso e

enbodi nent.s, .crizotinib is used in conbinatjon with ,an EGFR antagonist (in
Sone. emIBUF e STeLI b iHRE) SR B0 1B URD SaPHUACEE. ASREEP A REBT e used | n
conbi natyi@faibt ey aER QA BICHIRr A3 WhePIR RABAGE R SwitRhOd-hii b) . In
sonme enbodi nents, foretinib is used in conbination with an EGFR ant agoni st
(i n sommnégbodi. nlersbme eerbodinianity fhe Hinfustbhercobiprasabmdirneons fo wsevbamkii o deldcs

used in conbination with an t agoni st (in sone enbodi nents,

er| o niab‘i'meff Weéﬁf‘?@e@ﬁ%gﬁ?ﬁ%&%&%ﬁﬁ%@%S is used in conbination with an
EGFR ant agonipglont hihoSOMR: iR FRRidos (B bPk UlkMstic ki f‘éﬁﬁ%nﬁ?&%dd' AROLS,
rilotunmumab is used in conbination wth an EGFR antagoni st (I n sone
enbodi mgnatisyt sertaltde faritlEhtmdnm wsihrec-swbadagoant.syhdréio ltat patientedxpressessedgh n

conbi nati on wi fth an EGFR ant agoni st. (j.n so 20. enbodi nents, erlotjnib). In
Some. oAbt SMChRioERT QIRRRE ik ?@tsgggpﬁfmggean%em@aes mhigh
conbi natj o Wof hnRibicEReant agoni st (i n sone enbodi nents, erlotinib). O her

cancer nedi canents are descri bed herein. Det ecti on of c-net bi omarker
i s disscl osed Hrdnexeioplaisbicencdner @ticles bimsafectertvohpnising spaskaged yogefthdr heec-

i nventions descrjbed herein, high expressiqon of a c-net biomarker 25in a
pat ent ' SNFREAEPNISEING IATRISHETANY SR ERPEDL GHIedd & n3ckage st IRGHYHE %&tge, is
det erm j ' j : i : Sone
rbod et Sln e fof e AR SIBAN HFOLRer (% b BARIoR ofprrforBiontand) 5

| n sone Ro@edhnmotheds miclykde anyref thbitreamrdkemethod$ disabnsyd Heb%n 0n svbice t unor
cells with npderate c-net staining intensity, conbined npderate/ high c-net

[ ! nbi |
st ai ni ngMbedERgtyhopackpggineariiwdicaicathat g cmetensagopist 1s4o g pecddaisisal thent s,
30 hj,gh-ca:pet:chi ri % Qr E t U i - hi gh
o oG B e REK R coh S A e IS Rt MRS p Ol iR R,
bi omar kehe PBS hhd/br ORNAlilextp irrssk@hre(aaind td i pstive whohositneated withethectmesd usi ng
qualitative RT-PCR or in situ hybridization). In some enbodi nents, high
expr essiWHEOPISH(0F Iamasabreiments; teagedmsith eraies anfagenistiie senbmagemuith .ECng%«e

enbodi ne t i E ' o

2012/ 03 f(%a%ﬂréﬁ U%%O%% JEbeE e}étgb%% A bt %E%‘F W%S%SW% it} g%t%é/‘\%%&ﬁiﬁo,t

RNN- seq, to it s cbtortayit o phiysit $f thSAEHEnt VesisobRRAY1E eghiBiseyRw @mebbidharlserused t o
detect c-net biomarker. In sonme enbodinents, the PFS and/or OGS is likely

i ncridase@meicmbodimensy, dow s-ract|bigaarkpigpernsfdesirescd RESanpEL whel be pamntie| at i ve

e e e A T

ant agoni @knbindtion SAFFEEGRRAHaEBIILY. B soayerModiments,NHEPFS eRFoHOS G B herein,
hi gh c-net biomarker expression is net diagnostic positive clinical status
as def i rfisgrepsedgeletiveli@ricatiagnt whoristylos traathé el the c-met antpgonds fer i8ROEI ment s of

any of the inventions  described herein, |ow expressi of .a c¢c-pet bi omarker
in a pattERE S AR I SRt B prntiafth R ERE R Aot using

| HC.30I n 10 san®m relkadipintss inkBidntdons& oS Meih®dd for nihns FRIrRERAAHIBNSS, the
| HC score is 0. In sone enbodi nents, the IHC score is 0 or 1. |In sone

enmbodi nenamifadtgwcemprsing combinkey injaghaglkapata nhermgaqeeticad cempesigon ¢assyisingsn 50%
of tunor_cells with ak or.conbi ned weak and nmoderate c-met staini.n

it ener st R LSRR g AR PR L B o 5 o
noder at arGtif®h padichit NithGah &t BRSdion &gieséi&& f £-hRd brRAkd Mtcf@bhtSndthddd
nmoderate or conbi ned noderate and 15 strong c-net staining intensity. In
sone enbodidentynf thoteameetméthodredikadoschdbares. i Inspeasethodinkealty, tegrkcldge
decreased PFS and OS when the patient is treated wwth the c-nmet antagoni st
(or in sone enbodinents, treated with9c-nmet antagonist in conbination with
EGFR antagonist). In sonme enbodi ments, the PFS and/or OS is likely
decreased (i.e., there is a likelihood of decreased PFS and/or OS) relative
to a patient who is not treated with the c-net antagonist (or 20 in sone

N Y L ey o e e - N [P ——



Optional ly, additional biomarkers may be detected in a patient's sanple. In
sone enbodi nents, the patient's cancer has been found to express w | dtype
EGFR (i n wore122B1@rbodi nents, further expresses c-net geos/tsapiliosioeat i on,
and in still. further enbodinents,. does, not express c-net.gene . .,

il 1 11 GBS i B B AR b Rt it B o SR RS riag swerr
found t qapRr &PSesgedti SBIKE hich@drRGt 86l sérh® Bk @ cARhEPatkagh thsS@ MRiicates
enbodi nents, the patient's cancer has been found to express nutated kras.

| n sone thatishelé-meh prtagamss ipaetite bt usedda et thh aatidné drthé patredt’s cansgpsasyde
w | dtype kras. .In sone.enbodi ments, the.patient's cancer has 30 been found
to expr C3BTRI 4R BY TRGHOM RO Shab Rt BRR RS, 1opemEERIP @R Medpoar csdg.

the pat ij8R1ihSod\sideGecaltAP LA OOWREN tHR RXPKES BeBd ANARRASHICE at YIRS in
ki nase (ALK) translocation. In sone enbodi nents, the ALK translocation is

an EM_4-saik emrtedghentsatiicated with cowtandageodi meennshinathve wigh EGHR' antaganisdr Ihas

Deen OSSPSR TR SHLEAEL SO BT, B0l R PR
2012/ 0312 {IR¢eT /a%%&ﬂiélt/(é)ﬁﬁl%@%e embodinfiHitd, hte§ WRGH-ARNRadoBfa i dibination

determ nation of Diomarker (e.g. c-net biomarker) expression are disclosed
her ei n. with EGFRmngagohts®r aspect, the invention provides a nethod for

eval uati ng adverse events in ati.ent. associ ate ith treatnent of a
candlr that "t gradu SERa R Bt TR iHRGE: e SERHUIE O Pat men
IS Wi th RnCarlBi oA AOORLS (idcfuding e.% MeflMR 6 eaREd LALTR IS¢ CANRnhNRIIERARR

conprises the steps of nonitoring the nunber and/or severity of one or nore
adver se pevemrttic caRrkenpdsaio/caacnens el gldentsicar, esophsglabsmdeharesithelioBi, EF

DESCRI PTI OF THE FlI GURES . . . The patent or application file contains
at | eastMOARH A aﬁ@éﬁ@%iﬁl@&@ﬂ}%ﬁl@@rt&%@ﬁ&%@% Cmceﬁo&hmé FACE O 9FeCAL ent
appl i catdyAgk: il bf@hb@Latibd o SRR AR Shnotk\dr RBL LG G ¢ e

O fice upon request and paynent of t necessary frge. Figure 1 shows

exenpl argmbodinansltyseamcafis NSl | Incehle cptoleiaits, BicgNRELEC is fwowvsd-tne exanpl e

of IHC apalysis o CLC tunor sanpl es. Fi gure 3 shows anal ysis
of treattﬁéﬁ%ﬁnﬁfw&@y ';E\faaﬁe ettt | el Inpgcancy. I wamee qra{; s tfe)

ver ses el . ( Iﬂ‘f‘eqj ]% ﬂ@] ir U s of
treat msﬁé‘gfft ﬁﬁe?deﬁgé\}vﬁ%g@?%n@w t i r o%lllt?fitge Iﬁsgll[“ g%é%%lﬁa{@g‘\g;@gﬂ ?iﬂ%l& ﬁd\?Ler ses
Er | ot i nithdr Mty caasizade Hesodhed herein. TiFsagu @nboditmoms, thadNSYIiGGisddcally

treatnent of all patients with Erlotinib + placebo (solid |Iine) verses
Er | ot i niadvanaeh opmstastasis A LG aldor faibuyepfatleast ovhpiiRy obRgoeEpy fedmEsY-

sub PpHoups. Fi 1§ %Eﬁaig .eﬁllﬁgmgté &4a .OPﬁl% imenﬁUR%{)r%Vﬂ%d Ber_ginp fha{l%%gﬁtedig n? S SWS

anal ysis of prognosis expression in erfotini o trea

pat i ent secdifed mbewhan shashést thdatmesntdMek Shigg MTB/TS0ln sbnld dhebodirhgnis,ehOpaansid
subgroup analysis of PES in Met High patients. 25Figure 10 shows subgroup
anal ysi 1opfeceeimpr/gianilgisypelk peavae tepyinvestigatibasmatkstrdsgpntdhaicys e of

PFS in WE&Wirﬂﬁﬁiitigﬂ,t&'a known EGFR-related toxicity resulting in dose modifications. EGFR

inhibitors include (but are not limited to) gefitinib, erlotinib, and cetuximab. In some

25  embodiments, the patient did not receive chemotherapy, biologic therapy, radiotherapy or
investigational drug within 28 days prior to randomization (except that optionally, kinase
inhibitors may be used within two weeks prior to randomization provided any drug related
toxicity was adequately resolved). In some embodiments, the patient is not a patient with
untreated and/or active (progressing or requiring anticonvulsants or corticosteroids for

30  symptomatic control) CNS metastasis. In some embodiments, a sample of the patient’s cancer
has been shown to have wildtype EGFR. In some embodiments, a sample of the patient’s
cancer has not been shown to have mutated EGFR. Other patient exclusion criteria are
described in the Examples, and the present inventions contemplate use of one or more of the

exclusions described therein.
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Figure 12 shows subgroup analysis of OSin Met Low patients. Fi gure
13 shows final analysis of treatnment of Met diagnostic positive patients
wi th Erl owonnte/osi@zracebo (solid Iine) verses Erlotinib PCVESMAN/f@ashed
line). 30Figyre 14 shows final .anal.ysis.of treatnent.of Met.diagnostic
negat i ve pat eI “UFEITIRN ot WIBDE T g dbany Loy B Fhiell et Reerapien; b -+
Met MAb (1g@sad thd d¥€dnd some are FirBUF 8eséHb&RM&Inf IntRttaidRe oainger®, thd @afetent  of
all patients with Erlotinib + placebo (solid |ine) verses Erlotinib +

Met VAL (aditagheidt isian @ntagist2aliy-08t oRibPpdy/lusatin cobodieens; therastixemsthows OS
i ned b . Fi 17 sh fi nal i.s of i

i agnos i bRBLRNTEES D AR P By ok B LTI a7 LGy Ry Eh o)

subpgpulgyRonemefisingkéfRh& GMIDPSN_SDT@P@NIQ(@QSEQQM\IOhQ}; (MEIVRYM@SSI on

was associated with worse outcone in Erlotinib + 5placebo treated patients.
Fi gure 20nghiswg stiqence AANRTSHTRLRY (VEQ IRNA: Bivel HVRiltIHC pernpiiside sdduanasal

score. i h eat ct of. MetMAD in ipation
o ChC or RSP RSP QEROTTR ISEG 6 230 SRS Fhaf 1 & g st Shvmt RS TR S
expressigp f sandd pRrevRLLI - hoy LW SE 1280 )
ratios V(\Igl’ %?Png?edd@oﬁvu%stdr]gﬁﬁ?%ﬁé %ﬁg%c?g@ 10DET\XI LED Slg:gé% ON OF
EVBODI Mt S n©m bbidiEn ¢ s/ ENTd nONC - e DR NI Y lisGRGnovalent ark@ccceilprisea(d) pdirtent” is a

e. one

hu atient. The patient nmy, he a.'cancer.  patient,"  i.e. i

CurT, P Ao Gib g gy sl Epi i oS phstaecse T g,

Mor eoverynt i L : . i E e
vernot Pe (PR {RBid g@%%éﬁggg cBBMEiR g Irl%htt crh;?lﬁ% ﬁf& mﬁdé)@dﬂﬁﬁhg b

patient may be ‘a " NSCL 15 pat o 1s suffering or at
ri sk forseguintenf BHQAPANDOHE aod anmrdpalypgptidesompriNGCh Ec sddreecy dre, t he

pati ent y be a previously treate C patient. . The term"c-nmet”
or "Met PO @gpﬁ%f‘ewmﬂﬂsg}g@e PUIVERSS, Of%E&Ncﬁgﬁc‘éfB%fam&hﬁ@mw ainpgrighl native
or vari affn-A\aet e ﬁi]gg@éﬂg aQ{abfeydamgf b or Gl a%hyo?&@iﬂd%ﬁ% TRB ol 'é%w Id

type c-net" general ers to a pol ypeptide conprising t amno acl
sequenc evinding amatwitcadih yheofts tiarrdi segoridd0F acpatgicppdotaet prescitén & esmplewiahd farype
c-nmet sequence" generally refers to an 1 no acid sequence found in a
nat ur al |5 168%€0 ﬂﬁ% HisTeasgrgttability of Salﬁﬁntﬂaqﬁ?ra@n}%f C%E%fﬁg@f' Fabsmalgcwlt i body

t hat bi - o- et whthesyfficle iflCit - ipody
sor ect eq T sTREanttbb T Bl o F M o@lohd bR SR ELh s htoay IO SR
c-net, f(ancrekagpitdy tdrined dmiaridaakyialsibyinlzienain Ritbadingenne thevd-ibt @ntdbnisaisteayof
between 100 nM1 25 pM _Antibody affinities my be determ ned by a surface
pl asnon &6 M ef GioEniba tixayinty Gathozantinghe W‘Aéo%@ Helatizumab Jueanizsdd i n

PCT Appl+ cat4 . [ [ NQ. SHRL N z | LK )
immzﬁlégabt%l?bjgg?n fé@%&%{%&?@ %ér?g@égh%& ?(flagﬁr% 284.@2’8.%8 éMg}i.(ggl?%&'Pg), for
exanpl e.42179@xMMGROETHOBISETG(S, EMT2] 20483 1,ANIe280a Y- I8ody588GXd26sed as a
t herapeutic agent in targeti ngvand interfering with di seases or conditions

wher ei n REIEP, ‘é{ZWﬁé%’ BAYr§67head/ onl g 80 30thsE capeti piagnivapuiible fijuset ed
to other;, i oL oUhE Al eAfs W des@Ti@MRcif- 8-+ 1N order to evaluate its
Cancer medicaments can be used either alone or in combination with other cancer
25  medicaments. For example, in some embodiments, a c-met antagonist (e.g., anti-c-met
antibody) is used in combination with an EGFR antagonist (e.g., erlotinib). In certain
embodiments, erlotinib is administered at a dose of 150 mg, each day of a three week cycle. In
certain embodiments, erlotinib is administered at a dose of 100 mg, each day of a three week
cycle. In certain embodiments, erlotinib is administered at a dose of 50 mg, each day of a three
30 week cycle. An exemplary protocol is administering to a NSCLC patient (a) an anti-c-met
antibody (such as MetMAD) at a dose of about 15 mg/kg every three weeks; and (b) erlotinib
(N-(3-cthynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine) at a dose of 150 mg, each
day of a three week cycle. In other embodiments, a c-met antagonist (e.g., anti-c-met antibody)

is used in combination with an anti-VEGF antibody and chemotherapy (e.g., a taxane). An
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effectiveness as a therapeutic. Such assays are known in the art and depend
on the target antigen and intended use for the anti body. WO
2012/ 031020RCI/I3BR011/ 050069 A "c-nmet antagoni st™ (i nt ePcharsg@alobop6s er med

"c-met inhi b'tor'('gi if. an & ent. t atti terfFres %E %-rrett activfaltiton or
funct i orf“BREFHPELGH SIRRTSIHRE IR 1 BIPre lﬁ%lgle}ég-s t PEATY BOH 88V e A
ant i bodieget siimbly (B?é.,GIOI'é{M_AB{]aE@ﬁini%E@r@(QWH &s8 of €0 ﬁ%’[/k&dﬁpéy NenkDBR3S of a
inhibitors; antisense and inhibitory RNA (e.g., shRNA) nol ecul es (see, for
exanpl e,285dapa30lo 44187 YEOF. anBbede(eahl beyadinenab) edministhichiat @ dosefdfl ragkg body or

i bi ¢ aronberBe P aR S ef g nisBekal R BlE ot b e B ou
1,00@ nNhR&ich@2Day N lﬁagégt, bed Dayhodr IRMK. dag c?Cl@FAn&tH&i Kb faj‘ﬁ%t&opisndi ng

affinity to c-met "of about 100 nMor |ess. I'n another enbodi nent, a c-net
i nhi bi t cxdnhuaisteainp indirmde-aédatine metastatic braast @hcalpetentd0 anticemet aasibodyl (.2

particul ar odj nent , c- et { nhi.bit i s coval ent und to c-nmet. In
a1 otraNBRsat ke et B Migiandpes haRe PEo! 32t Gk fg " ¢
an | G50 nb1ithx Q0QniiNk@fcdl 88 Yosd &F %@H%/ﬁ?rbrqu{%ﬂis%%@% £ RS, bANDRY 1 96f
inhibits c-net signaling with an 1C0 of 500 nMor |éss. I'n anot her

enbodi lnﬁm 28-dayxeynid. In pdriam embodinh?ﬂsi MstMAbes adhigisadredagt a/dctshoﬁﬁodud:%ﬁ) of 50 f
nMaor. less, "C-net activation", refers to activation, or sphorylation, o
the 1€ mibekecuny GireS paeiiner i dpsS el shint S Pekavon astiad Pridignal

t r ans ductyiirh &id-critOilib GAUSEh B¥mBifati dH W AIE & E@Fﬁranlfdgaﬁ%‘?gﬁ’%‘iﬁb” of a c-met
receptor phosphorylating tyrosine residues in c-nmet or a substrate

EQI épeptandmﬁlm@tntetloambb.gasom? elgmhiydlben‘;sechrtém:zegpmg_lsuwfmn bOIgh]![ndtl(éﬂ-@h tap :

i ndi ng c-nmet. receptor of interest.. inding to c- may. actjivate
a ki naseé@%ﬁﬁmgwt&wmﬁmdﬁ@@éwﬂ%%ﬂ In %‘?"ﬁ?rf‘é&iﬂﬁ’b‘?‘%t%t{}gﬁﬁgg’fls {35498 ne
resi dues. ldh: = 3 i : YIRS | dues in
addi ti oﬁcaO gh g??&ﬁ&np%?%g%%a%&ggﬁs §&Jﬁeaédﬁgd§iﬁlﬁg?t%oﬁgﬁgggs ﬁgjgogr?:ét s refers to
a grieup aniboslirh¢reg ttisyamdirtib iscesed @r corshiakticaswitin aa EGIFRnntgdonist (iakomer as seen by

oncol ogi sts follow ng FDA approval for a rticular indicatjon, such as
breast CRodIMeniy cHR{NIbY IR SeyRe s@Rodigsats, Nﬁ?%@ééé%gseg%g?ra Baten Withglr ker

expr essi{ Rp ; i g i k PS5 Bts M t to a
bi omar keEr)(,@F%gﬁtﬁgéﬂgﬁgﬁéﬁgnﬁ%@%@mﬁ%e&g?g& r E{esr0 goes n%@%%mlgtf&%ﬂ uglﬁd%qg
expr essiwad ineaoehbihdth wish abBGERaclgghicuie sdray embédiaienisserbftingi)atn séirmeal

significance, Theéphrase "little to no hi omarker exl£ressi on" . with respect
to a bi gihodepentadiclpbegmidrizpsed irsam8inehen it raMCER aRiagomib(IngPBYS| ay a

bi olpgi ¢ . i bk & i . ) . St .in the
art ,Z%arme%lﬁtio\dg?&gx |oe ?g{slgﬁlb% nﬁlr)rsggﬁ/{ ebegﬁbé) g?gérlﬁné ?ilclg aﬁgﬁﬁ %ﬁt@v%ﬁ?ugf?g 76fls

qual i t atusv®nyconsondtidngyiets aroE GORPAEEgH Akt (e boree BmbodineiB] dstindlg Mol tkeraanced

ref erence counterpart can be done. The expression can be neasured or

det ect ednedenatryc descihyd Bysly or techni que known in the art, including,
e.g., those ' I I - I - rm," e
anplificati Oﬁ?&?&é#ogfog Cpg&g)l(%}lé%gélg d@élo\%}?}c %:Iﬁi e%ﬁw}lgggﬁ%%% (raﬂé S((g)rﬁga gene or

gene fr agidiméiteof ryFdhd iventfoas Hegtibed h&€inl high c&pdebsidr 6 c-méObiomarker
2012/ 031027PCT/ US2011/ 050069 For the nmethods of the invention, the

ter 5" i riBembatent ngancar ysaigheproteibaimsessionwnd, induidher sabogimcntsors deppmiregiseg
t her apy ’IH[E‘?%%ﬁ o YbobiinFA T LRI IO 5 G950 f%mbé‘&q}e%{let T o 8NV
means, but ‘preferabl’y In Witing, SUCh “as i n"the- form o package 1 nserts or

ot her w3 fd dindéabtimefia] theRIE stdke is FRY sohfteeniBidiaeiss Migh Henck Bioaik@ns t he
term "pronoting” neans offering, advertising, selling, or describing a
parti cul(awanﬁ)ég% egnreicrampioerlls fvidrmegderate c-metstaimpa intersesl ombingsy any neans,

includin i,thng, such .as i.n the form of ckage jnserts. Pronmting herein
rerers 1Bl o e RedRebitf i Pine) LI 0S, e SRRt Y boy
and/3r  efigotinidt BionhRkerd S0NAr GRrk @Ntunso+ Bl AwitNAfdderatd @i g fimet WaRG such
pronoting is authorized by the Food and

intensity. In some embodiments, high expression of a c-met biomarker is high mRNA

expression (and in some embodiments, detected using qualitative RT-PCR or in situ

hybridization). In some embodiments, high expression of a c-met biomarker is c-met gene

amplification (and in some embodiments, detected using FISH). In other embodiments, gene
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10 Drug Adm nistration (FDA) as having been denonstrated to be associ at ed
with statistically significant therapeutic efficacy and acceptabl e safety
in a popuwatnm3oi27subj ects The term "nmarketi ng" PPSTOSe@ 110680069 N t O

descri be_the .prompti o | 1in [ i bution of a prod e.g., drug).
Var ket | 3 PEsabh PRy REnshas rBLal RN e fro PRED SR Gy Busi ness
activit YMM\AsNRKA"? t@ﬂhﬂ?@ﬁor@fISHQmﬁ% dét’e@t! DR cbiBmatket In s%ﬁi%fb&nﬂoﬁﬁnéﬂﬁ, poses
herein, a "previously treated" cancer patient has received prior cancer

t her apy.the PFS and/me@P ag tikely incecanek(i.cptioye ssldeliboehofiinenggted £irSamtlior Qpror

t, h h ] t, is bej dministered to th
cancer papnh SHUERRLP TR IR Lt oGty ARCP OB R POf bl g
cancer . F4alRlEsc-Act GRBESHist 20 cOBBInGRSERE EOFR MiS:dnike). ahesmE bRbadigtthtstof

agents and chenot herapy regi nens noted bel ow, c-net antagonists, including
ant i - c- ry o fitci iboditioss disdosedderdvethigbe-mih bionsrkar thprspaok Bmictltaghastrcker " as
used herein. refer ner al | 0 a | ecul g, i.ncl.udi ng a gene, NRNA,
pr ot ei n,poélélrvﬁd?h%?las?aguss%sr({?g%ﬁéEl,aCB?rrr%@]I“‘fc‘?Sllﬁf X ,eAtulP'Féelgxpressi on of which in
or on a tissug sGheCRIbbdiMenilsTa8Y 8 ieaRy eoHEIR6HRA RYcik NBWxPRENOMST £ 8F
met hods 25di scl osed herein) and is predictive or can be used to predict (or
ai d pr edhethionirkéoin agatient!s canregsipw protquatienisie andspdetsimieabssng BIC. In
treatment regi.nes. The bj rker of particular inter herein is c-net. In
o CerBBBTeRAHOA TGS (ke HGt St ity W PO ES ORGP iR MGdBCAPTS # Dcdd MORE of
C-met  g&endhddfinéhts, (RMHRY SEAYR 0 & 2 IRABMERIEBBinintS &l 8-rdt borrk&E Regafive!
nore, or 5 or nore copies of c- net gene, or nore, such as an average of
or nor e,c-met tAinmg, sy thaiw 6@oad tohomceehts tvithenek.or 80BNt atcak and swdpdat’c-nst
meant a cql | ection of io}nél ar cells aoptajned from tient. The

e

.cancer p
sour ce OfAIRIRE PR EOT T MOLAHIMOE oW L W& f1eFont Wepk aFlaéI%H 4G Esh,

frozen gﬁ%{)s inif ﬁﬁ&{s‘i&g@uﬂ%gﬂgﬁF(&%}tﬁéHPcél@rmt]hem%ergeQ)E%éﬁinﬁfne@ﬁﬁ)'déﬁfeeéngb| ood

or any constituents; uirds such as cerebral spinal flul

amilét i ctrbhgicdnetprinihg mealsit | lnisoime embbdinemss, 1dw edmdit bionthrkarehdass frrcormsahny
time in gestatjon or devel opment of the subject. The tissue sanple nay

cont ai n 1&@%@?@9@6@#’@% a@éé@ﬁWﬁ%é@e@tl%%gm{%wmiﬂ&ﬁhc-a}%a%gonh%@rlm ly
interm i i LA N . . A i gyl ant s,
but o1 5, SR gEAte], KESUE Mifh DAl ke Y Pl R AL KO A hRATH o ror
sanpl es soherceintbodiméntgdehe PES aml/e 09 is likehy de@teabad (ifeynmtre Biadfjsliasod eff r cul ati ng
tunor cells, serumor plasma, circul ati ng%pl asma proteins, ascitic fluid,
pri mary deerepscdiRS andéor §1S)aelriive forperatigat Wi i mof BRstedinih Sheemet KHAEATIS AQF

tu -li. i . r .t - s, : :

formd i i pr e SABbIER, ReutF i 3om B RN W AT R B e O P ShBiisndn |,
one enbadimenibodirecrsaofdng of cingihk SeRNNSSLIOsddehegein, 18GUERRBLISIoMACY PEregsion
nonsquanous subtype) tunor sanple. An "effective response” of a patient or
a pati erit m$t diagrasgis dpgadive shnicplotatpeap defined W dagorslangedy it hable AaRAICBi i | ar
wor di ng refer i NI eut i c benefi.L i rted t 10

pati ent ot r1oaiePith gty o Hoh MRS ARATalbn (SRR o find

adm ni stdnsodaners, thdgatieans edncoEltlis bGasefiund BIStpréxs vefdtipcl FGFRIGaSomady one or
nore of: extending survival (including overall survival and progression

f r e@5surapbpgdiments, duiharickpyepses srnas igPecampleiqagepanddn philh &irthar ergbedieshl et e
response tial r 0 ' I NOr Qvi i ¢ f cer,
cro 1 isRen BB Eind SROMD Rl "RLRAH ARl BERERIT eI L
as det ergeeh @shind$d BYrbddQ) bibSakersetettddofrdre &idsi ahy BATR .AakbROEMBB@nichtsedpect ed

to have greater progression free survival (PFS)
patient’s cancer has been found to express mutated kras. In some embodiments, the patient’s
cancer has been found to express wildtype kras. In some embodiments, the patient’s cancer has
30  been found to express mutated EGFR. In some embodiments, the patient’s cancer (e.g., the
patient’s NSCLC) has been found to express an anaplastic lymphoma kinase (ALK)
translocation. In some embodiments, the ALK translocation is an EML4-ALK translocation. In

some embodiments, the patient’s cancer has been found to express mutated c-met. In some

embodiments, the patient’s cancer has been found to express wildtype c-met.
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when treated with a nedicanent (e.g., anti-c-net antibody), relative to a
pati ent who does not express the biomarker at the sane |level. In one
enbodi merwg 20tea3i2emar ker is used to identify the pati eRCTRIsQOII®S@EpPect ed
to have reduced,PFS when treated wi,th a nmedi canent, relative,to a patient
treated w th ehEChaabeinehs St ae Sl TR e Sis kit eihidle care
level , Qxprlsib@htdidfost@hdreRat i ent who is not treated with the medi cament

who does not express the bionmarker at the sanme level. In one enbodi nent,
t he bi omar kerlnjagotheasped, thdenehfign plowideas imsthodihpevaduating edvast ¢ventyaw e

greater overall survival (OS en treated wth a.nedicanent, relative to a
oot et TRHh ot W e biehy R b irdRRER pifhser ndi SRS REG B Rl
embodi mapforcih AR afh QERIE a bndi 986 ebAst (e.g.n e oRAtZ8RLLMARG HR B4REST ed
to have reduced overall survival %%), 5'relative to a patient who is

t r eat ed osittphiseshtbe megs clmemtorwigdhevesbercndmx pevesisy efmecioir ormae kdversteveite. same
| evel , 9t rel atige to a 1ggti@nt1 \Maqﬁis not treated with the nedi canent who
does notEXRPIIAE 2AYHEE BEBRRFAUFCIgCIE S ame | evel . The i nci dence of

bi omarker(s) herein effectively predicts, or predicts with high
sensitivity, such effectpREEF OHNURETION OF THE FiGURYSval " refers to the
patient remaining alive, and includes overall survival as well as

30pr ogr essi onl Herpagens ar apiplightion file contai@y et kghit opadrawing txacafedris celor. topigari ent

{1 otk nar i o oAb bt o B Ry w0 BF Sl BPuC B e Y B U1 vl

refers toficRapsRtd eak ahEpR) 'n@gf@lbing@essﬁs},tf&out the cancer progressing or
getting worse. V\g 2012/ 031027PCT/ US20117 050069 By "extending survival" is

meant i ncr eadiiggedwbpab kxanplprydhiCeanlysn of cesradweltipelddts.i n a treated patient
relative to untreated patient .(i.e. relat] 0 a patient not treated
Wth the medidgHEReRons R PRir o6 G Saalkh PENSChhuasEEHIR: expr ess o

bi omar ker at it;hg.denb@vatackid SMRlatmaNYr Met hidnalakivets WRtheERAIE N dcEGAt ed

wi th an approved anti-tunor agent (such as chenot herapy 5regi nen of
er | dbi ni(kolid line) vedes Exddtireb tH MetM Als piskat'linegf ers t o a neasur abl e response,

Conpi et e 1 aapBits d<GRE eI o TuifaniBad e b GBS HeRr hhekie ‘arheSPgintico
cancer il&gS@&Q&%tﬁl Lrl\@@twggsﬁgrailﬁle loes not al ways nmean the cancer has

been cure 10" Partial respons refers to a decrease in the size
of one or norlegimdheweandlgss offtssatroentiofi all peti@nd eith Eolbtiodnicplacdbo (sdlal by,
in response to treat "amount” or "level" of a biomarker

ment . Th
associ at'CBHEFIRIAR %é?é@laS@P‘ilHPéal benefit to a cancer (e.g. NSCLC)
patimgnt refergs 1‘86ashg@5?F‘S%Qérﬁingg\‘}’\)?ls%ﬂgﬁo%sbi ol ogi cal sanple wherein the
er it ncr

| evel of biona IS assocl ate eased patient clinical benefit.
These can be Fipasdrshdwd DSoxameddddgsukgowps.t 0 t he expert skilled in the art
and al so disclosed by this invention, The expression | evel or anount of

bi omar ker asdd8¥Ed BANs pralyiieef RregstsdiYIREPEes PR #p Bl & Plasede Fetehent .
In sorregp%gprg[?‘i M’e‘i‘icﬁv=dgﬁleﬁrfﬁgpﬂ/lefﬁi)ghe:Vs%hd‘PlBe.bi omar ker is determ ned using
, O npl ey.

| HC (e. d. patient tunor sa I'n sonme enbodi ments, anmount or |evel
of a c-net bikigmtkehoassdgiralpechalysisof RFSiinoMedbgdpatidng cal benefit in a
cancer patient is an IHC score of 2, an IHC 20 score of 3, or an |IHC score

of 2Z5r 3. | digyrdshonusubertup analypisef Osrin Metdlighpatienés et  bi omar ker

associ at ed wit: i | ni. cal M b : er patient is 50% or
nore tunor ceflg1 slg\r}mltsﬁ%ngggo%gqui) dggfglgog?gsﬁé%/fget?“ﬁngﬁgl% ', conbi ned

nmoder at e/ hi glFigurs8R shéwé Nibagbuprin@lysis oy OSrin M@ oev pRicnst ai ning intensity. In
sone enbodi nents, anmpunt or |evel of a c-net biomarker associated with an

i ncreased cl ifAgws|l3shenss fipaljapalysis ghweatment ofdvet diagnoetig pasithsmatients »athynor

cells w érpotﬁrl?odﬂe E)ﬁltcgboo(soﬁ& ng)g;e%%g Eﬁ%ﬁhﬂ%%"ﬁeh\%ﬁ Qaéshgd line).

30 Figure 14 shows final analysis of treatment of Met diagnostic negative patients with
Erlotinib + placebo (solid line) verses Erlotinib + MetMADb (dashed line).
Figure 15 shows final analysis of treatment of all patients with Erlotinib + placebo

(solid line) verses Erlotinib + MetMAb (dashed line).
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The "anount” or "level" of a biomarker associated with a decreased clinical
benefit to a cancer (e.g. NSCLC) patient refers to | ack of detectable

bi omar kerwonor/d3me7det ect abl e 1 evel in a biol ogi cal sampC&/USa1a0810689 t he

| evel of bionarker 6i§ as§§ci at ed vt\)/ith decreased clinical benefit to the
patient. Thesd2¥§dOsBOWERS G TSd byt REd4P%nown to the expert skilled in
the art 30andrighsQ78h&ws ABAGNMYsib B'f@siiﬂwfdﬁ%ﬁost%%g%w@ﬁ@ﬁt@n | evel or
anount of biomarker assessed can be used to determ ne the response to the
treat ment. | Figomd 8ehtosDienelysis ohecarngwbpopnlatiensedf paficifs.omar ker i s

det 1 ned L. I . g. tient t . le). | . i ts,
e e, 000 U o A P b RS8R s BB B TR T
benefsi t JifbcBo GRAECEPatRAkd ent is an | HC score of 0, an | HC score of 1, or an

| HC score of O or 1. In WO 2012/031027PCT/ US2011/ 050069 sone enbodi ments,
an anount or FREgirev@isho¥s thicgaatidnshpsgfci/al etRMAteveds wrk neq 8éd cbhicali scate.

benefit in a cancer patient is n tiv - staining, |ess than 50% of
Cumor cel |'s WigHOmbaRoBH TEombmEn et M iR arerathe o Sresoriiing

i nt ensi ty(aly@led 30 FaRnt IR cd HIRE 186 btkifig MMt Mt WRAEs@6n SRSTAAE thoreRin @ Met
noderate c-net staining intensity but | ess than 50% tunor cells with 5

nmoder at expresgombitnsl Ab Herat eatarsdvest eomepted frem wis@atrfiadgnalysensi ty. The
terms "l evel of expression” or "expression |evel"” in general are used

TRNA or o EROILEDEBESCHIET BN O ot ENRs B FuBANESFEBN

"Expression" generally refers to the process by which gene-encoded

i nformatl, on IBEEINMAIONS! i nto the structures present and operating in the
10cell. Therefore, according to the invention "expression"” of a gene may
refer to trar$arinps I'mticntiioa bupal yatigot. ebitd méient maynlsd @tdaoceripationtd i.prateei n,
or even osItrﬁnsIation.I nodjfi.cati on of the rotein.fFragn%Qts of &pe
t ranscr i 'BEYS SIS £or spHering 0 one o Morotyerpioms of eapgcr. Morcover, the
postt r argligh:RRA ¥ piEDRl{k edal ehRlPpARAL ThB bR Ay @Rar AREIAS cipr essed
whet her they originate froma transcript generated by alternative splicing
or db5degratided iter amswho ptsufforing poanresk jastuftefibg fransdretaramat spynpoessifng of t he

protein, : roteolysis. In sone.enpodi ne "l evel of expression”
refers t%&%%u ﬁfggﬁ‘g’e& the B t&inﬁmiaﬁ?’Saﬁfwl?}{jnryc‘éqat@gﬁ%q%cé’@“%t erni ned using
THC TheAbRSemcPansdian LXREERSEA T REs, WREDIMRERdRBISHeBaRS t hat
i nformati on about expression |evel of the one or nore biomarkers heréin is
used t o narnioonvaiant @atotien hatikecirsyothetic )rnfmetyatl ypeptigs. olhcdtenn Owild typackage

i nsert, or rketi ng/ pronotjonal guidance etc.. In the case 20 of high
expr essiSASBHY FHers 9 & RaREMIde samPEHNg %%Fa%meg apidSsAEACHPt hNYURHK OETUI{RE g.

NSCLG) nedi g s - el LS ) 1,3,C

02 NERETORT PHE Ry o B ARANE b e b SR AR
pat i ent Soumd/inkendtureby ectuwmiingdic-mmecancer nedi canent ot her than c- net

antagoni st (e.g., anti-c-net antibody, e.g. MetMAb). "Treatnent” refers to
bot h™ t her apeuti cAtireHch@tbodn dlsw@aﬁ%da/ctbatcbnaﬁs B caleinyish sufbciont affnis; g
Those i . of : incd re . j ol .

pr e cancBranen? Thd ERVGRPLelcd WithdriaREn A RN HnR ChEM STy for
occur r encmen forfegampleg theantbodangebind Suinan bengrattenkeealue of betwébre 1001
"therapeutical |y effective anount” refers to an anount of a therapeutic
ager® t PNy Satibedy Hfipifiehmay bgidseaaincd by disutesarasmpngcrpianed baspdasspe(sigse of
cancers, e ical Ve, e . agent
. r edushe RUOEEERR el in BrPRINEGATBcaly NICWOROIRA LS,

i nhi bit dnizyfe-linB¢dMmrhon@bsorba aeval (BDIS AT efdedoaleyitish aphyc@RC RIA BRI fbr
infiltration into peripheral organs; inhibit é;.e., slow to sone extent and
pr ef er atsixpmptcodh certaip embadigpntss the-anfirghingg antibpdy emorhs used ant thepapawic apcatinh;
and/or relieve t XLent r I f S t OIF i ate ith
the. di sorgsEald ey e S Yscd0G B o MBI SR nf YRR R Gl hsS!
2012003 k02 #BbdIaAH) b/s05R6& to other biological activity assays, e.g., in order to evaluate its

effectiveness as a therapeutic. Such assays are known in the art and depend on the target

antigen and intended use for the antibody.
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kill existing cancer cells, it may be cytostatic and/or cytotoxic. For
cancer therapy, efficacy in vivo can, for exanple, be neasured by assessing
t he duratworrofo3seervi val, tine to di sease progressi on (FE?)uszommsme$ponse
rmes(Rm, dut.at i n M re ar Lif,

ancer and A cantePaforisic RERF g SRRh QS s byt Sisages g ¢ on

I N SmamBdesfetold Mithi Smby Rt afidyorcll Ast Rt %daﬁ%@%s@f cLREteAMbAGIS thbRle! -ﬁé@Wt h.
Included in this definition are benign and nmalignant cancers. By "early

st age cmﬁb@dlem{@l‘eamﬂ@dmsag@altmniﬁ;ﬁuleucsfnmatﬂgoalstsawmt tyrgrane kigaseot i nvasi ve

or netast C O s cl assi.f. t a cer. a | es of
cancer Pl Mssensg BT RS R AN o SRV bleRUIer (b et o1

(i nclsudiweuB49ieh! P?éf@f%‘ly%@' clidtl 19199&@@5 QB iboRIH 06 QRI1 GlINuMA Righ binds

l'i posarcona and synovi al él| 10sarcoma), neuroendocrine tunors (including

car ci noitd ctragtolnsa pagtagtiai etmdmsilmanda i:meeinm;latdr heambiding afisitt (esspaatign

schwannonma | udi n co ur.0 0 adenoc .
el bR RS R R g Mt g o e e T TP
of such viRdaE ﬁﬁin'lt!;}% HeiGt SAHSIRYE0 ARl ér legn Qf? EndtRer®midRih&f! 4 @nes tHhpRYS cel |
cancer), lung cancer including small-celi lung cancer (SCLC), non-small

cel | Iudgsa@ndmg(ﬂ%ﬂ&I@qnﬁﬁoﬁd@mb&@nhimﬁna dmaph@whhnqnhmﬁnEqUamﬂua

carci_no f t he I can er of t oneum,. atocell Iar C
it T RS A AR M e o T it Lot i is iy

cancer, gliRhlafAst QR anI€5Y bERDOEANCST lesso‘lﬁﬁﬁ(ﬁﬂerfe%%ﬁ[medt' V@he@ﬁiﬂ?&{or
bIadder cancer, hepatomm, breast cancer (including metastatic breast
cancer) 1nh:1bitmcmmamgeahng\erthaﬂll(éﬂmfei00 nivdloolesc t lalanotiecenbodndoermetl or

uterine ca C|no \ sallvary noma, ki dney or renal cancer,

20pr ost 4P RPHGHERIDILS Gypsfgleng @Pﬁa?ﬁ§§LP (%QW6ESm“hepatic carci nonm, ana
carci noma, pe tunors
of the b|||ar$j#§5%?R%%§P§§?T§$§kL ﬁ@ﬂﬁﬁi JE%%E?@Q%%J@%%@G@%%OdInents
t he 16and@encralyt ¢-inkt ecthagat reseltmtsagtahtrarcsdbcrt&ms(? gethaterused nchruadimce | abay

hi st ol ogi.cal |y conflrned triple-negative (ER-, PR, HER2-) adenocarci noma

of the BrieasedogRiPfasRes lg?cmsmho Orﬂﬁt%ft%%%d%ﬁ%%ag%etméw Rife
| ocal |y t r ve
it ont ) FoRTHPAED: ChEERRSatdh BR) b RIRIA R G} SERATHRTp by G4 Bhi
expressnemmun$fanaethcﬂﬂmhmnguﬂbagmﬁmymcUQﬁﬁaknmxpmﬁﬁaﬁsfémﬁﬁhmﬁﬂmg%y
overexpresses a c-net rece cancer or biol ogical sanple which
"di spl ay@SUét1ﬁé’ﬁ10%ﬁli*ﬁ¥§i1¥ti%la~‘tf|tﬂﬁmn? Eesisfyes wﬁherﬁ Mgt gng/of phieprBaty|agiop & tyrosiags
anplijaf i anplified c-net gene is an
30aé@ra3g$§?%ﬁ%a&§g§? FIOH of ?@gﬁg‘gﬁ greater than or equal to 5 or nore
copi es of theA Epdprilatp@nef subljcodrcfitetorderond 03$L@)ﬁﬁctmltllirﬁzﬁ&e§©@¢1‘&&} ifh cnicalret
gene, or npre. A cancer or blologlcal sanpl e whi ch "does not. di splay c-net
anpl i fi cHeh enes seegn Branghogiss fqllovangFRgmperval fas gtpartigytag infi¢atiopaaichiapl i fi ed
c-nmet g odi ments, a WD 2012/031027PCT/ US2011/ 050069 sanpl e
whi ch dg%%“ﬁ%&“%ﬂggﬁﬁgbc_net anplification is a sanple which has an average
of fewer thamht phepicedodfnot potssgab@antial biomabByer chfdeRion Sorie@stantibigy iecept or
tyrosi ne ki nase pol ypepti de Epidernal Gowh Factor Receptor which is
descbi bedomprker gxpreshioat wah ressetip & biamalsyr, spused hgras means drerbaemarprdoes

referre rb S 1

ther eor SnenE i elieTif okl o oRBif BaEHF bust Bs bl shgiranss
substi t UtHeqihedsc 2Nlci t5 BB bidrRdiREr M&@fdsdbh Swith @speotad bonidiRGCaiese héﬂéﬁﬂ in
Lynch et al (New Engl and Journal of Medicine 2004, 350: 2129) Paez et al

(Sci encengmghe Homarkgndyes npadispley & biqlemsly pegwingformepoe) cxpression. As

would be understood in the art, amount of expression may be determined quantitatively or

30  qualitatively, so long as a comparison between a biomarker sample and a reference counterpart
can be done. The expression can be measured or detected according to any assay or technique
known in the art, including, ¢.g., those described herein (such as IHC).

The term “gene amplification” refers to a process by which multiple copies of a gene or

gene fragment are formed in a particular cell or cell line.
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An "EGFR antagoni st” (interchangeably terned "EGFR inhibitor") is an agent
that 10 interferes wth EGFR activation or function. Exanples of EGR
i nhi bi t orwoi2nlo3de7EGFR anti bodi es; EGFR |i gand ant i bodiPes/ussomlosoonwl ecul e

EGFR ant agonists; EGR.t sine kinase inhibitors, antisense and.inhibitory
R (o g e ToPedy Be plgnny BRTaleh Rl Ui o BRI 5655 Bl .

t he EGFRifcbhibl fbPhpplizalils tiRdpyPRENicionS WBhtncAb ket Bt Waikéhsbilitsie liRe, BEGFR. I n
sone enbodi ments, the EGFR inhibitor is an EGFR-targeted drug. In a

part i culaay m@ngbubpictetly iawriBGERuthig iithoformad packsiga disags af dther wiytten

(di ssoci ati og caggasé%anp to EGFR of about 1,000 nMor less. In another
enbodi mely T OaN "fihi bi tor has a binding affinity to EGFR of about 100
nMors | ess. Iy aohB@bd£omRAd invRAton, & (AT RyloRfdkiRit Aealiasticdinbl AbAGiIAf finity
to EGFR of about 50 nMor less. In a particul ar enbodi nent, "an EGFR

i nhi bi t oelling, adea¢rénng g podianldr drug RERIindtipnafdargsi entratmentibodiahtynby asn  EGFR

inhibit i nhi hi EGFR 20 si gnal,i B 1.C50 1, 000, nM. | o
Lot her ThsAsSnElaiTE S eaRIh s B o p B e TR M RS Sy | Coo
of 500 %ﬂbti$@§§thleﬂgg%&i§%tgglg(s)%@9gé e t-c- Akt EFR dyRlb Bl EQstidin bt s EGPR

signaling with an NM or less. In certain enbodi nents, the EGFR
ant agoniisdicatenhy seh aaNSCIHT beatsenhwhate duela proni@Mg 12 @8ho3BUby4DF oD 60%

70% . 80% 90% or. nor.e, expression, |l evel or, bjological agtivit. f EGFR
25 BERR DRV PTRUTLAETD S dREERtSE: fOROIR RO L ROPyRa Mot s bR
Gener al 'sY%ni%Rth% LY@ &rAka H!aEé‘eg]'ga!Bllzeag:agéi'ﬁin é%@ﬂ?ﬁﬂ%ﬁtdf%tgé&s g. that caused

by an inttacel lul ar kinase domain receptor phosphorylating tyrosine
resi dues i n BHleRemn “makabisg’ riatiscdiwirgip épdésdede thE@rRnatidn, vetingor distyibbéon of
medi ated by EGFR i gand binding to a EGFR diner conprjsing EGFR. EGFR

li gand bi m%’silffg (¢ drieBrMachay gmﬁ%@y F%Hdgs R RS rariaing 1] BHPBICHor e
of the 3Q ith M B0k LiNeLEPY nfcBSM t's i n phosphoryl ation of

tyrosi ne rlggi:ﬁljes %é}ﬁ%nee orcom)ré o%ﬁﬁepIgG:R' and/ or phosphoryl ati on of
tyrdsi ne resikKbuelse purpads htrcmnal preuiostly atcetedd tanperatidetst{as yeceived prioAsangsied

her ei n, hhe term"EGFR-targeted drug" refers to a therapeutic agent that

bi nds t d"E&BR and i nhi bits EGFR acti vati on. Exanpl es of such agents include

ti bodi . 0 : that bind
F Eoom  ExamcTBbly A A e e A AR T MRS . 6% v
CRL HB &56fptheiibutlkcmefATISIGRIdMIBBEDT) to tMAbarR2Epa{HATCC CRL 8508), MAb 528

(ATCC CRL 8509) (see, US Pat"e‘nt No. 4,943, 533, Mendel sohn et al.) and
vari ants t herdofancaypediganen wgdrysefforpine farimatipg canseiy GxpapleSERBIMNEKO) and

o pan MRSt HRZ B SRR ARG MR Sherh L ARErad AL ARG R ¢
bi nd typRetlantaguiiaR] inEERg(adb-Pateditibbbics, sudild, M8IAbhumani zed and chineric

antibodi es that bind EG-R as described in US Patent No. 5,891, 996; and
human ant i bodihesernh hiopprker Frrmarkgic ps wied ApseinErgters gereralydg agnelsgilc.Angeni x) ;

(et o R FehE W, picipgilienl s sER S8 RN g 770"
conpet esyiith th dainha ke anetildosadplea chiobe E&EHRDbRMIVEH mathd dOR nEBiodar

humani zed mAb 806 (Johns et al., J. Biol. Chem 279(29):30375-30384
(200%) ) .dischescd hetelnpamRisaredipéeRorealy bp aseddajieshetdear il Predictiop) b @xel. tigent |

h i : . | A |
arory Sl airRd oS AR R o P by R P MR EagBA
Gef i ti nidmed. RESSAE cA®blitnchss, AR1E68) biofBrkeb 8dciho nckide @hiphifiat{SRARGEWATM

Genentech/ CSl); and AGL478, AGL571 (SU 5271; Sugen); EMD-7200. ~ The
t echni quisnefe.g.pl gieEegde 2 ohalatienealccilpaf 3 or mopCROr preed iRt gopjenedal |y

refers to.a grocedure vﬁmrei n_m nuhg am)untslgf a Sé)eci.fiog piece o)f nucl ei c
aci d, RNATTARTATSF THGA, SUat & AIPICTHE" 84 ° 85 M8l O i BOAMOK PSS PBSMING ", 683, 195
i ssued 28 Julpy 1R8¢nt s@RPRN & M¥antSRAUENRA of Qinhilir QEIPIYt&IAcd from 4 dagcgnds of
the region of interest or beyond needs to be avail able, such that
ol i gonudiationti fhe grirereafshessuper adkiagmdemay he seidotissneasirounla frash, freksnt i cal or
simlar in sequence to opposite strands of the tenplate to be anpl.jfied.
The 5+ vl R EE pizde SEESTS ppRls P RRsF prisPBetseiBeB bhahdush RIS s
of the amall fiueR s08H & deddbral BpRarAMdPAMMSRE LR, pERbALAY fIERE6H fnt&stiN fluid;
sequences, Specific DNA sequences fromtotal genom c DNA, and cDNA
25t r ans gellpEdmf angriimoingdestebon of daveRNMenbeidhe subpgshalfe tosugpiaapis thag eonteinces,
etc. See generally
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Mullis et al., Cold Spring Harbor Synp. Quant. Biol., 51: 263 (1987);
Erlich, ed., PCR Technol ogy, (Stockton Press, NY, 1989). As used herein,
PCR i s comei2dewisd2ro be one, but not the only, exanple eCTaSauaiosioe? aci d

pol ynerase reaction nmethod for. anmplifyin nucl ei c_acid test sanpl.e

Compr i s RGPRBN O e pof Ry it it T DraRvg i iR el & TR Vg
30uti | i z@sicoag@tsShErf@s, ftkalObsy B RAR, 4RibARL,| dr¥hOlik JeMQhMI& F teR6Cdabhiptes
piece of nucleic acid or to anplify or generate a specific piece of nucleic
aci d whilehein snebusiepbwsmenncetdynitad te, tpraor bopbias, chaelpéng tuawir gells, serum or plasma,
"Quantitative real ti .pol rase, chain reaction" or, gRT-PCR'.refers to a
form of PEHREPEIR" PRECBmL: R pPRpRGH Tt e AE UL BTV ahERTdUBR n a
PCR eacdricQRibitkp! tﬁmomaﬁr_ﬂe%é@i%é,cha (RO Rd0d 4 BRAS6Amp&SNRICH U fhiasIiRERRd,
described in various publications including Cronin et al., Am J. Pathol.
164( 1) : 3Braffin{cadoddcd tamdr Mnmes e frozeCanmersa@plds. B: @0 Zn®DEInia0 k) sample The

term"mcroarray. fers to an ordered arrangenent, of hybridizable arra
el ement SOTRPSPENSEHY (581 phifotouts SHRIEPPIIBSIAPUS SWRIRY) (SRR S8 term

"pol ynucl eoti dgn"eMbi&iRe Upandem o§£1ggwn@6r Q?at@n\%’i GbspodGOETRY 1§ tie@inRinf with 22Ny
pol yri bonucl eoti de or pol ydeoxyri bonucl eoti de, which nmay be unnodified RNA
or DNA aonediomhidnit end fiNAapwolitg reTdrsi & the elinicalsiraimaayeupo bymafit irepdricdds aas
defined herein include, wi.thout |imtati i.ngl e- and. doubl e- st randed
DA, USRI 4y g fEma GRSt A GEG) e ashanistating ol he grpect

doubl e- shzangded Rivh seAdaRNAubACd Y IR Gy ﬁio?&bf?'ext%ﬂ@in%%&*@ix%r gﬁ&@&lﬁg%&@u

regi ons, hybrid nol ecules conprising DNA and RNA that nay be

si ngl e- suirnavdedd progressioe fteg pincatal )y resdibing lie as bbjactdedecgponsan@haddns angl e- and
doubl e-stranded regions. In addition,. the term "pol ynucl eo%i de" as used
herei n rOPMEEC FSPRIFE OF 8 Padial ARRINCK QfTBRE VA8 HFRS ST HEMIRIAS 8F Cayal: 61 B RNA
and DNA. : | r egl : - from
it er ot Aol Bl PR BidpluRitiGel SR e GRrkT 55 ASCT T BEA Oy

nol eéul ased teuitdemiifiy ehmticyipiloal sl expéastbioviave pletea proggission difee Smvivab{PE) e

nol ecul es. One of the mo|ecules of a triple-h region often is an

) lical,
ol i gonuct¥dttregted viffea medicrms (9f$u@rl%rmeteanﬂ§1a<§ei qefa@aﬁ (2 paftantyae deeNid. The
termincll i i - in: : 1
rod 11 o Basou ik Bl AtheTthAsh ARl 3he SERRAICRE B iR, |
f or ot hehe pganowho & &peaod ynusikeaducdd BFS agheh @ttetl evith 4 medindreaidadlanec & a.
Mor eover, DNAs or. RNAs 20conpri si ng unusual bases,. such as _inosine, or
modi fi edabiaudEsated rafh the madiqemepiwhe deesdot grrscssiibe bigawrkgr ehihg seme leveh oY
" polynu i des: i LF : , ! ucl eoti de”
ener)aOC egggﬁ% %hi%‘@‘i Yggg isgﬁ)%ljrgr%tE ﬁ?(k?g?ld)ll@%l%glfq %Elgﬂr%e\?%%gqelg ?éﬁ’? P%% 1fied forns
of unnodiibmedtepaltydsideclotdld®s onaamb@limes the beoradreed is abedf toridamticf thoNAtiand RNA
characterjistic of viruses and cells, including si N{}I e and conpl ex cel]s.

25The t ¥ BERPYHLIeIase pater pedralt suryiyah(QRvdicnyeriedstidy @ medicyme Btivae,

el uding.. i P . . . .
oo riibTRo o ThoAH A R LSS L IRERATI 1 BRUBERL G o
st r andedbiéiiker Slusgbtoudértiay thdgmtiemuchv B expdcngl t6-hasd fedckaichvolifl forabst (0S),

ol i gonucl eoti des, are often synthesized by chem cal nethods, for exanple
usi 7§ auelgHEe o RAticgohe Isderaadevighy the measiicaaiont whadoegrnot espraesrtbe hiomparker at
avai | abl er:...oligo | eot.] de e. . riet f other
et hods, T FERL oot et L0 PARRREM Ko ARSI s B R B ot efy

expr essiPregf thWsmarkeC ihSsapide @l 9TRE Gi¥kdence of bioMarkeASMEdIgEARENEC agent ™
is a chemcal conpound useful in the treatnent of cancer. Exanples of
chenot haregieistararedienmsthihigh srasitizitkysueh phiertivgsspenssuch as thi ot epa and
I(:Iyrglr 82 EP?Zﬁhgﬁl&%?vélcgg&Me ;paglenk[)flemaslilﬂirfgoarlllg‘lte,ea%dsilli'c Qdeas‘sovgr%ﬁ%lllf'v?‘\vafl as well as
30  progression free survival.

“Overall survival” refers to the patient remaining alive for a defined period of time,
such as 1 year, 5 years, etc from the time of diagnosis or treatment.
“Progression free survival” refers to the patient remaining alive, without the cancer

progressing or getting worse.
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2012/ 031027PCT/ US2011/ 050069 aci d repl eni sher such as frolinic acid;
aceg¥at dh@or@ﬁ Bdﬂﬁb@pﬁ@ﬁﬁedﬁ @hy‘cmgt Haningipteeti®vul i nic acid; eniluracil;
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hydr oxy Wagésr (é EMNSOBQ) patient fwérgl toack Bﬁd/dt@d“ﬂ@dlélbhbﬁﬁtﬂ&\ﬂ oha sy BeétabIsiael mnd
ansani t oci ns; m tO uazone, m toxantr one; 5rmp| danrml nitraeri ne,
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mannonusih he used toslstesmineghe raspansk & the |treaimiqnod bingiers; embodiments, the amount or

level of biomarker is determined using IHC (e.g., of patient tumor sample). In some
embodiments, amount or level of a c-met biomarker associated with a decreased clinical

benefit in a cancer patient is an IHC score of 0, an IHC score of 1, or an IHC score of O or 1. In
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r egi ons NeRRIRES!IUler SaRLsE aaStEis oF Sigrtash cangst InsidinaaepiEqinigsianal fyiceh pargedtics ych

Tt erat . ant] . . R
atera 'c%ﬁéeg,o %bb%ihg%lrﬁae %@Ir"lcgpéaﬁwf%ﬁaﬁ%é@&{ﬁ&& g%géé’ﬁ{{lg&ér dafledr Nep@lohdali t Y

of the anti rantigen. An the sahe epi t ope"
as a refleesncacaniindhatiyg mefagtaic bastrvandr), boldy chigt, rbdtalcdescds) sodbrogalof t he
reference antibody to its antigen in a conpetition assay by 20 50% or nore,
and conv@Pes) pdopistial gf WeERE eTEROMBOGVEY CRTCHIINYY kﬁ%eY AECARtGaBedy t o

its ant iﬁg&ﬂatg 2y %R"e?l; Edrlc@n tH7Gid¥%a %B% Oﬁtl%lr’]ca\?ﬁfl’lcgﬂa, anal carc-[&ﬁn%sefﬁlgee heavy

! £
"chinmeri ant’i gdy refers to-an antibo a portion

and/ or |dagiiiiorad) adskicular ety edbphigeal @nparl tuntit af ths dilfeetradt, Spedi gheathand e
t he remai nder of the heavy and/or |ight chain is derived froma different
sour ce dreck pricresin sompgEbodinangs; thercageer antriphoBgEatse BicEstagC Prrastcppecr of

const ant. i . t i NS d h S L re are
Five. oy a0k dndhis SRORAIohAMANBRSRERARE L PR AN FARingEGE 7%
of t heseah&bieafiavitfillot1Br reclirvdndl eeimefakiatis UBEdsa$ RS thelotalBasdurredt Giseask ot
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cor r28s powpngbleto ecsetfonarigheurgiegsis®stlof i munogl obulins are called a, 6, 8,

y, and it, r & egﬁ:cte{r gretlixtogical sample which "displays c-met expression" is one which, in a

diagnostic test, expresses (including overexpresses) a c-met receptor.
A cancer or biological sample which “displays c-met amplification” is one which, in a
diagnostic test, has amplified c-met gene. In some embodiments, amplified c-met gene is an
30  average (in a population of cell) of greater than or equal to 5 or more copies of the c-met gene,
or an average of eight or more copies of a c-met gene, or more.
A cancer or biological sample which “does not display c-met amplification™ is one

which, in a diagnostic test, does not have amplified c-met gene. In some embodiments, a
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30The term "cytotoxic agent” as used herein refers to a substance that
inhibits or prevents a cellular function and/or causes cell death or
dest ruct iwW0.20QyBOR20Xi ¢ agents include, but are not |im Ped/use)11NaDDact i ve

i sotopes (e,0.,. At.211 13 11255 5.Rel865 Rel885 snml535 Bi 21 13325
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sequence Fc regions and variant Fc regions. In one enbodi nent; a human |gG
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constant region Is accordll ng to the EU nunberi ng systgm al so cal'l e(f taﬁe EU

i ndes, asntebdinentadEGERR Katbbitordtas albindiifedftieitg issotiaRowt@isnsit)ad BGRRIoO! ogi cal

Interest, 5th Ed. Public Health Servjice, National I.nstitutes.of al t h,
Bet hesdélfbom,oq(b@l‘il.orgwsﬂ%mmﬁr gmbgglimangyan ELTR glhﬂlatqyilﬁ% Y mél'@cﬁﬁgli‘%ﬁv to
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soc oL LIS PS0RPOL by LAY SIRPCH IR BRI e,
t hat corihkibis BGFRCsi gragih@mvithsand €650 v€d0MeNedriiess. 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.
25 “EGFR activation” refers to activation, or phosphorylation, of EGFR. Generally, EGFR
activation results in signal transduction (e.g. that caused by an intracellular kinase domain of
EGEFR 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 to a EGFR dimer may activate a kinase domain of one or more of the
30  EGFR in the dimer and thereby results in phosphorylation of tyrosine residues in one or more
of the EGFR and/or phosphorylation of tyrosine residues in additional substrate
polypeptides(s).
As used herein, the term “EGFR-targeted drug” refers to a therapeutic agent that binds
to EGFR and inhibits EGFR activation. Examples of such agents include antibodies and small
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A "human anti body" is one which possesses an am no acid sequence which
corresponds to that of an anti body produced by a human or a human cell or
derived fwormne/a3o2z7human source that utilizes human ant PoDAB201@0806DI I €S Or

ot her humgn anti bady- ing. sequencges.. 30 Thi.g definifign gf  a

ant | booyMaRedry PRaTg FREGH ko ks FERHE AL R e A S5 KR RIP e e e
ant i gen-(aimdt 0RIIEBISISS MAD 455 (ATCOWRNHBSY)7)aMADITY/(AREEICRIL 950%).aAKET i C
anti body conprising am no acid residues from non-human HVRs and am no acid
resi duesS28(ahLGRA §5R8) (st WePatentriNedisddi dshMsndalsplureril/ 2 end marianbody wi | |

i bstantially all | east ically t i WO
5015/ 03 b5 TP inksBEnag” (otan L ik ERELRET Tad b RO 2 T o
t he HVRYH0ES Hisec, ABI6/4021 0 SERAM IyQtehRA8E); P11 YN THIPRuAM, IHEdY, tar@iich al |

or substantially all of the FRs (_:orrespond to those of" a human anti body. A
humani z edtibedy adpnop titdraidsyhatdyn dciypp Hinsgamtt EGIFREYS Rafgor Np.on2 BE.2HN;

ant i body const ant ,reqgi on deriyved. fro man, anti bod "h [ ornf
o an_ arurBaid oad Ghedanihad i il EoB Gy desaper & S HirnaNe: body e
has undefgeRgalYRBEB&th&bind EGFR, JRE ab NER-EOHPREY WOSE @135 e8bQ&hix)PEMIFVR, *
as used herein, refers to each of ‘the regions of an antibody vari able

domai n V5006 (Sraglibttper adaFivabll €anasr 3246806804 h60);, ENGID A2 Gt (meadtzwnsb) y def i ned
I "h j [ "). I ti f - chaj ti i

conmh SRR G uB9P Ao A B B R B ORI L
L2, L3).15MRsr E@@Rﬁﬁﬁdﬁ{%ﬂa‘ﬂdmgbé §r AR, RGh A1 'R86 ((VUES of J1OM BRE Chem,

hypervariabl e | oops and/or fromthe "conplenentarity determ ning regions”
(CDRs), 289308 er-304ngoot)). Tighest- E6ERanbedyany bbednjugataindition cytotoadiored i n
antigen recognition. Exenplary hypervariable_ | oop cur at_am i d

r esi duesi2o®: Sem@fé}tl%cﬁnggm(wyt?lﬁga@t@ P15, ER0GB (A MerdgRagnt Gpbt. ang
96- 101 (F3)yp1dsIF bl 3nABAudsafs bind to\BEFR Bidlde éﬁ@s@%t%?in{blﬁgﬁ%% Astra
Exenpl ary  CBRS (COR L1 CoR 12, B8 T3 R 1S DR and - Core R
occuns atZe«aptd)PCRS5H7 Tes ElemiRAFBRCBY A'Y;, Galdnteoh/0ST);, and 89r1978,4GL3]1 S1F 35B

of Hl, 50-65 of H2, and 95-102 of H3. (Kabat et al., Sequences of Proteins
of | mungdgbeesn); ENBr 299, 5th Ed. Public Health Service, National

I nstitutes of s t. . SWoLB ~Hh L f i n
s b s A Ry 35 B35 APy VPGS, REORH AL SRR

hyper vartb aprécel @@ psheréiRsind 3ot b SpecifiPpietd ditiuclei i@ RN ARG o2 DONA,
residues,"” or "SDRs," which are residues that contact antigen. SDRs are

cont ai netic einphified asedgperibed an UrhPaCDies 466801194 15t 3% Tely 488 cragly, SqEIRS

Exenpl ar. - - - 1.1 CDR-|.2,.a- - 1.3, a- -Hl, a-. - H? d
o OB )RRt b B Pl B e ool e B S BRG,
L3, 31- FBopiiclédtide peinkBs @in Hddesiahel; esd BAmets widl be(iGeicA sra@inatindedieapsson,
Front. Biosci. 13:1619-1633 {20 8)). Unless otherw se indicated, 25 HVR

r esi duedo gnposie epndseditiep template tothe ayenlifigd] Ehadd termmngl augleotigerof gxitdges) are

nunber ed_herei n accordin 0 Kab et al supr.a. one enbpdi nent., the
o et ara SRR el P b Pl AR, RO Bs SERAO' MMy,
"I MUNOGHRGHERNA sdaicidts Apbéie BN A QRjudaads &bnt tARnéhid KA, el @hogous

mol ecul e(s), including but not limted to a cytotoxic agent. 30The term
" mor?dc| dreaberahediftsoiptal gellugeRNre badteriapbhes ¢ nlasnad seqichprsdsic ofrcaicnerdlly r om a

popul atign,.of substanti.al [%o eneous gnti bpdj e . L he ipdivi dual
ot bodi QBaHEH g iR et PoR e hent 1 ea B Bt ich o Be  sane
epi t ope, TRKESBLy, (Socles Prddb evy argsanta Akl ROLIE PCREIs GonsidR8d R Y 19, Batnet al |y
occurring nutations or arising during production of a nonoclonal antibody
pr epar atthoanlysexemplaet amtcieigand palymerdse irgagtign exthed fomampligmgamygleicacid n - WO
2012/ Osjfgs%ZaPn%r{e,U csozn(l)plril's/ir?gSt%(e) gss;e of a known nucleic acid (DNA or RNA) as a primer and
30  utilizes a nucleic acid polymerase to amplify or generate a specific piece of nucleic acid or to
amplify or generate a specific piece of nucleic acid which is complementary to a particular
nucleic acid.

“Quantitative real time polymerase chain reaction” or “qRT-PCR” refers to a form of

PCR wherein the amount of PCR product is measured at each step in a PCR reaction. This

23



contrast to polyclonal antibody preparations, which typically include
different antibodies directed against different determ nants (epitopes),
each nono&banezlloswwl body of a nonocl onal anti body preparafriusr0il®s@sy ect ed

e Y e ok b e

SUbStantF@tl'))BS&Z*’(QUOAD)e@ﬁPNﬁ PAPUE @ P TR @'7161163%019 and is not to be
construed as requiring production of the antibody by any particul ar nethod.

For exanpl e, Thedempiosrenmay” et boeh ersleted apengeseat phhybrsloralierareywiankentshe

pr esent riety of techniques, including but not
|initedIF§yFﬁ§”H58PF§8ﬁ§ H@gﬁbﬁxa”@§% B nant DNA nethods, phage- di spl ay

met hads, and TRBOESydHuclc6ting" WhaRagRnh Gin mafral ﬁuﬁa@f%e'ﬁétﬁllij'gef&ls ko Ay part of
t he human i mmunogl obulin I oci, 10 such net ods and other exenplary nethods

f or rrakmmgyrth@nudb@trdal oravntydb@dm@ganﬁgled\e@ch iy dehenmsidified RNA or DNAaked

anti bod f to ant i body. t hat nj ug rol.

ot ety rodfiedhRa SBa thin T p) 5. bl GHsabar: Sehrs keamufith oy gl be
present liﬁtﬁloﬁhﬁﬁﬂ@@zﬁ{&td&lﬁl -Jtanay BN'AOﬁDNA%lc‘N?élh%ﬁng@I hROuBR stfgli&l toO
natural ly occurring i munogl obulin nolecules wth varying structures. For

exanpl e,regiahs, \smgleg@@d@u&@dﬁﬁﬁieé@&@ﬂéﬂ@ﬁ@tﬂ@tﬂbﬂg singley awidab-sisindéd about
150, 000 dalto d of two n ht c ai.ns and i denti cal
o) oraaas Brtid STRRRRE o tiuns SREC A BN R g D B St s B ey
chain haf?ﬁ”@allg%@‘% @trérﬁﬁh%ﬁn{c}ﬂd)e’sn%eé %n&%ﬁtﬁg sf'i‘aﬁﬁ%ﬂ'ré’é?&% ﬂlea?&di’tlcgloﬁﬁ't&n?r a

heavy chal riabl e domain by three 20 constant domai hs (CH
CH2, and'p@iBicle@idel’ handed, hefenmmfetﬂs td wipl- tsaramﬂedusglolﬁardmpnsgfgtRNhaJr MMADr a

vari abl reion (VL so call.ed a variable |ight domain r a |ight chain
var i abl &b adflaf\lﬁoﬁ‘é Y traatm%%me%f%z‘)thaaﬁmo PR Gt chai n
of an ang >5f&%ﬁt>§g§%¥ul@§ ThE SELHOR aﬁn@fﬁﬁe afi of Yo 61%9&% of 8R! hERHBD R fbde a”d

| anbda ( on the a sequence of Its constant donai n. The
t er ms" phaplmalgemtrolcabnlfymrmylbabf soriic ofthe nwol¢amla. Oheof the rrmiﬁmaa‘sa)tﬂamnplbhat | S
in such formas to_permt the i.cal act|V|t of the carret to be
ef fect i \}@ﬁcgﬁﬁgl%P@W eaﬁ@é}gﬂ%ufiwﬂéa l}qtaﬁraw HA¢ SPesidie rl@c lades
unaccept t QEgN

adm ni st‘“eﬁ}h% T%Iés}#eﬁcﬁlggy?mg “teiﬁdo s a gaﬁltdl c o% ﬂﬁ g(;eht%mﬁ}\gaf)ﬁ G vi ng

m cr oor gasdifiesbases Thusi DNAQSPBINS. with backb&lesknctdlﬁecsfoamabﬂmyluﬁﬁm:bt]fee (e.g a
package or container) conprising at |east one reagent, %é@ a _nedi canent
for tredE#eRs as DRlymecdsotidss' (s thay¢esds dnterdodcesimddaicpve. 18 ¥ Rddhter), or

pr ot m e Bld BEEUuilpis BRGH o BBtted G0 MG Sl R Rt A e
is pref dnebligd withimhedrm dpsliiddstieds" dSrdeﬁ@écﬁhea&nalnLg@héraf dlic tpeii f or m ng t he
nmet hods of the present invention. phar maceut i cal | i/ accept abl e

carrier’ PP’é’ﬂ\é‘Fl%Ottd@" srbrasgy dbichempically, aan(ﬁeflﬁ%lbfeaand(Qfémetﬁ!hﬂhﬁﬁ apeificd dprsy
than an i {n\éa e'a%r fﬂlug]{%%?e\gh%c\peﬂ 2 tHQ @ltle%)l(laélsf&qgsa? : SAﬁglttd %I@A cpargctenstlc

5phar maceut| ca e carrirer 1 nc

buf fer, cﬂw@up&semticem, aMddlﬂgeglmpWaxﬂrce&qﬂekaédlme "Percent (% amno
acid sequence identity" with respect to a reference polypepti de sequence is

def i2%ed as t eﬁmeﬁtg@geclaqtlda erfamé@aael@te@hdﬂ@st nolyngcleahds. dealedisgquence
that arg g%u%hﬁt% ot gg P[?an% I}{ﬁb%huc?e%bgéjse&n . LGl ﬁ%at%ﬁ&?

polypept| e'sequende E ter a Ceguences” and roduci ng gaps,

i f necemele@tMeamgveNtAh@bﬁagaﬂwdfadb@er %ﬁﬁﬁde&Wﬁ@Qﬁlgdﬂﬁﬂ%tﬁdés SH0Hl ad ot
consi dering any conservative substitutions as part of the sequence

i dent i t yinghg-israndadt DINOrprohe glisseycletidsstase aiten %@ﬂﬁélrzédahy Claﬁlﬁllﬁ fa@h‘éﬂssﬁﬁuence
identity _can, be. achltev dd'ln vari ol E e Wth f('bi in the
ot oA E TGN bl REeg i A S e Gt Peb2Ruiiblsh e

BLASF. BlidWdve? olipbhiaNdRidedMegadd i ( BINARIFRR) o fSthdrwadtRods L mEhass is Kitkd ed in

the art can determ ne a(f)pro priate parameters for aligning sequences,
i ncl udi rmgcombinant DNA-mediated techniques and by expression of DNAS in cells and organisms.

A “chemotherapeutic agent” is a chemical compound useful in the treatment of cancer.
Examples of chemotherapeutic agents include alkylating agents such as thiotepa and

cyclosphosphamide (CYTOXAN®); alkyl sulfonates such as busulfan, improsulfan and
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any al gorithns needed to achi eve nmaxi mal alignnment over the full |ength of
t he sequences bei ng conpared. For purposes herein, however, % amno acid
sequence woentZa3y2val ues are generated using the sequen®eTASAPANFHON

ter. AL GN-2.. The AL| G\ 2 i t
e aut PR el st S aadog A RRRGS FurRIRE S5 et HEen T i Peawit
user docuBEiRiicdAnd PrctyRarkélSninCO MeRideyt albthinGi, triMIS N MRetRAiRe C. . 20559,

where it i's registered under U'S. Copyright Registration No. TXU510087. The
AL| G\- 2 tpetgtgnaphasphqramidectrigthaylandthibpleosphomamGenditagisthylalemelagang h  San

Franci sco,, Cal.ifornia r..may. be conpil.ed fr he, source code. The ALI G\-2
br ogr am-ShggrEny sy PRl T B TSP ST RERET R el udi ng

di gi tsal (WhInXbiMot, @DxRﬂhéL@?,qH&m&)aemgrabm@l;%rcﬁm@ﬁe@,r@etaﬁﬁc gal; 25 by the
ALI GN-2 program and do not vary. In situations where ALIGN-2 is enpl oyed
for am remptiticcseudndiag domyathicgomsloguedopétenain fid YA M TEEgu&Htle 11 dentity of

a given am no aci Ato, W , Or against a.given anm no_acid
o eauencd AR G AMTUENER), act Slorhlodiostty s8BRlEh ohg AR aR IS uERa S
sequenc eorﬁoshhfﬁt; cél%z%taﬁﬁ; G_@DH%B gﬁ%luﬁir%eifstaﬁbihleo/éilﬁ LRl aﬂd %%lé@ﬂl%‘%znih@ﬁ@t ity

to, with,” or against a given 30am no acid sequence B) is cal cul ated as

f ol | ows:andd@ues):mesioplndlotaxactjodnpX vhivkheid eteXipps de;veymeptyeins gpartaedlaty aci d
resi dues scored. i dentical .mat ches b he sequence 35 alignpent program
AT G P OHEITDE B e B aREs B A BT G B S e t oval
WO 2012/ 93984 9RO 3dd @ﬁ@%lﬂ‘éf@&ﬁfe}g&ﬁn;%%ﬁﬁ%lﬁ arsgﬁb%%;!sgoﬁistﬁttin;w I

be appreciated that where the I ength of amno acid sequence "‘A'is not equal
t o t he |mmggdn mistads schas ichlosmguerd cehlBnaphreinty cwilophosiachide gstemaestindent i ty

of Ato. i1l not ual the % am no acid sequence identity of B tg A.

Unl ess §E§f4@lﬁ&&{l?ﬁ§?f§ﬂl@&leo@ﬁ%ﬁ%e ming ‘P’“fiﬁ ﬂ}ﬁﬁ%aﬁﬁ% ed?gegaw&&ﬁc%owea&%%y_
val ues Bﬁ%ges!f@fn%' @it R0 BfEAiAS HEIGhLRSA: hikoldiead JERAL BlshMimy ecedi ng
paragraph using the ALI G\N-2 conputer program 11. CANCER MeEDI CAVENTS

| n dpe ahheoiotodileoiemusting, domasine erinsisted, end rangnipatineringbistios aah abéhet r eat ed
wi th cancer, nmedi canents based on_ expression of one or nore of the ..

bi omar kéingdldP%%I}tg’é‘ékfsﬁ%rgeicﬁl.lc %v,éépwlbfcaﬁgﬁe@wwame@ #idscalighqagiein put
are not |inte€ : - a .St i i anRti ra- et i.bodi es.
Chemt har e, B T B S0P E Crenl DL KO B 230 - R LA oot
or conbi@RP323)an biwkniphh-diintegey alhigtendynemiciappelodiad dyfi@nicinr £adn dsgeramndey ,
e.g., NSCLC. 15In one enbodi nent, the nedicanent is _an antibody, e.qg.

di r ect eds Al WICOFHZIGNT R Hirprpephase audrsiatedrefwompprofiy snadbmsiantiohielie des:

nonog| o i i | udi i i i ant i bodi es.
ke arosoRRS ERcinbRGHE sDndn i TRl HTBRLERC, Ml 2 P an,
Fab', onactiomdigrhiabiedy casdhymydhadaedyophilin, Eh@iionyciniaglaeiiomycih, anot her
enbodi ment, the antibody is a full length antibody, e.g., an intact |1gGl
ant i bodydagporgbiesr dotorulydinudipze-d036-Topoilesinep doxpsuligni(Hskding ein. I n one

enbodi e J 118, N | ent her L-eq! he anti body
is a one&%&n}é]gﬁfm% la(lh.ﬁleo ?J}[%ﬁgnﬁg’a‘{y?ﬁ%ﬂg{ﬂﬁ&\h}%r ?%W%@%%W@% t he

l'i ght chwixBrubain,alokerudiaHI] 1ipssonee i8] coabe(POKIIYE)) lipbsishal doasridictONPC iDsi ng
an Fc re%i on, wherein the Fc region conﬁéi ses a first and a second Fc

pol ygeptPdeY Qh&&npaghdated Hesoad dexarabigind&/gd Y ¥@ptandclsosidexpubictht in a
conpl ex e%%bifcg{ Iglo"%‘ulfiginf %gl”u%ri]ciﬁ,%ércéﬂl)%y%%ls, %ﬁtornycins such as mitomycin C,

mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin,

quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate, gemcitabine (GEMZAR®), tegafur

30  (UFTORAL®), capecitabine (XELODA®), an epothilone, 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, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,

enocitabine, floxuridine; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
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25 stability of said antibody fragnment conpared to a Fab nol ecul e
conprising said antigen binding arm The one-arned anti body may be
nonoval erwo 2bre/ene7enbodi ment , the c met antagoni st is aﬂTamM-wsmi
anti bod t .ant.ib

t
et iR RARh e P EDRONTE Wit A8 APk ST BRE 85 fosis M bR wripic ¢ o
exanpl e,ac\02R0GAA L 28kd6rinkt Besthb@il; bﬁ@lﬂ"t@&fe Rﬁ&aﬁﬁ@%fofgﬁlrﬁgdéﬁ%lmﬂl& anot her

enbodi ment, the anti-c-net antlbody conprlses a heavy chai n vari abl'e domain
Corrprl s|dqulwemlfqmlen@fell(mmmﬂvmet@t@rm@glmldgaéleqmeﬁtaée @W@xmwel(tsa@ | D
ébd HVR2 co r.isi ngﬁ guen e .GV SNSDTRFNPNFKD (gIDt NQt Zn%i;
and/or (YIRS meY, 8 YT 3 e R EBY PSR YN O3 some
WO 2612/ QK QAnRSETAHSE AL HOROASS:; %H@t%ﬁéimﬂl’éa%ublélﬁelo%%ahﬁﬁﬂé‘ 20&1@%%&%(1@ l'i ght

chai n variable domain conprising one or nmore of (a) HVRL-LC conprising
sequenc @ré88EBiNcYTSERIpMsac¢BEd: Fonpex (4] NewRd-Rr@luwtnprigicngR3gguenoe;

WASTRES ( SE nd/ or c.conprisin quence QQYYAYPWI
(620 | REPTB) S o R e AT e E e o son &5

heavy cflabmoﬂﬁﬁét hﬁlﬂom&h@%@g ggp@&aﬁﬁ?r-iM%, COTRILAI Y03 EH YEREE
GYTFTSYW.H ( SEQ | conpri sing sequence GM DPSNSDTRFNPNFKD

( SEQ | D anguidiic); wwthar( cipc&ﬂbf%nﬂ@lwomnnstmengntsbmmmb mlﬁ@TMRﬂ;,Wiﬁé’mmﬁa(l;SEQ | D

NO 3) and a ht .chaj n.yariabl e domalngo ris g( ) -L rrpr|5|ng
seqL}éncegaF(ggﬁﬁ‘ig"ﬁ%ﬁéQ\ﬁ é%@ IpeRgE taxpjc L@ @Jﬁfép{%b Bnce
WASTRES ¢}, 1n@§%@nh&ﬂ§@cle’5?@rmﬁfé90ﬁ 6)% Eﬁel—@ﬁmAl‘@Emg ARG E QLY YAYPW

(SEQ I D . In"any of the above enbodi ments, for “exanple, an anti-c-met
ant i bodXTM@W@Mmmucilmmeg@mdmmptopmmeamathotmxmtei platiurbegnts

conpri ses HVRs in of the bove enbodi nents, and further co ri ses an

accept orsuﬁmﬁ%mﬂﬁ fﬁ}r@e&%ﬂﬁaﬂrb agde ol V“Fﬁ%ﬁm%‘blFleWFIH b HERRBFRETGAED hunan

consens ri ses
al ! Vh\gﬁ#%PtJaﬁgl%s,QHH{l V%)Vﬁﬁ)ﬁla%ﬁﬁe aVI ng; ﬁn&?sttln@n@WWIN@Srp

a heavy onal n sequence at least 90% 91% 92%
93%1594%in®ske (EB%SIEJ‘E@ FIBDESBERY, and vihdedbiae (NANEE BINERYL)] ¢typdsidet (V- B6)L no
acid squence of SEQ | 7. In certain en(‘?odl ments, a VH sequence having
at | east!fofugid gf%to@ﬁ%m@ )600'991‘%1 Tpyeprasysdagreygte; 018?’“99%4“8%@?91 y

cont ai NSy, SSHd Yoty ReGunib EHISR! Yo YRIBHASLIHMER AR (D RER! Lliffias O

del etions relati’'v the reference Sequence, but an
ant i bodyucloapictisoio gcﬁh@bhﬁlﬁfgmmtdne t(TﬁARS}REiEIN@z); bisph/osph)odzam@.duﬂoam uman
c-nmet. In certain enbod 0 aci ds have been

subst i t (ledonale tfay @amm%e@Q@EFQE@/erO%Ebe@é&tlﬁwnemﬁlﬁRQ%L@} WNE-a$9%0 n

b
B e e e e [ A
conpri sqARHBAW), SRdteaea SKELHEB®)) 2 rivelirénate mba@m@}i posbheitab@Rgh a3k onal

nodi fications of that sequence I n anot her aspect, an anti- c-net
ant i bodydipxolgicdyickpaside ﬁﬁé?lé‘? A9 HKISEIHS BYizewiaotides partichighy thasathet var i abl e

09% o HEbU SLsEnFhr BB g b i g mithg i hendn iR, S

In cert aashfoeei@QﬁbleﬁrK&al@a\&a§ Bqrayard bsivérial gtowhe &stor0ptdd 1EGFIR Y0 93%
949% 95% 96% 97% 3098% or 99% identity contains substitutions (e.g.
conger vatardiaessish g5 THERSOPE® yaeqing gisgeng thegaystargnes, falcaemps. t o t he

referenc nce

ot ai no AHEOHENTR PibinR Tl AP EC TR IR R A RBIBULS NS 1 IORERERLT"CE
to 10 amhhiBitecieds, IMAREONEEANN SR, ABARSIRED) AN ABOGS (Sér@fbnib) SEQ I D
NO :8. In certain enbodi nents, the substitutions, insertions, or deletions

occu /r i Bayeyi 8‘/451 1348 él?flli@f)a heriflairs, Q@f(lez inhibitor freg. FRESPOXib W)@tOﬂCEXIb)
2012/ 031027PCT/ US
Phe ustiistc RADERE D PR3 PR ORI ELEABE: GRarTRY: BRLRRRIN FOIRL | o

of tjpat ELHSNABTS10; Bcl-2 1_E1h1)b€tbr @féﬁh@@BllﬁBﬂ@é&dbdﬂ?ﬂh (GENRA SENSE® £ pihtraid; i body

conprises a VL region having at |east 90% 91% 92% 93% 94% 95% 96%

97% 98%GIRIghilitord (eeslelerjtiembdoiviiamoping kingse inhibitors (see definition below); and
pharmaceutically acceptable salts, acids or derivatives of any of the above; as well as

combinations of two or more of the above such as CHOP, an abbreviation for a combined

therapy of cyclophosphamide, doxorubicin, vincristine, and prednisolone, and FOLFOX, an
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5 the am no acid sequence of SEQ ID NO 8 and a VH regi on having at | east
90% 91% 92% 93% 94% 95% 96% 97% 98% 99% or 100% sequence identity
to the amvoaommsmzsequence of SEQ | D NO 7. In yet a furtPﬁ@tUseMbmstiOBEnt, t he

D N0 200 Rl KGR R M e HOLEL AN e Rt SETET Vv Lo

conpri siaﬁ\g 1&Foeviaci d sequence SEQ ID NO 3; an HVR-H1 10 conprising am no
acid sequence SEQ ID NO 4; an HVR- H2 conprising am no acid sequence SEQ ID
NO 5; and arHéRR, H&nmlnmapeytmggqm molude i ‘thtskeromenelacs®mY O ‘gudpcréie | n

anot her aspect, ,anati- an in the antibody
conpr | sdBSEPERam PR 4o &ietiie Tetsaa e s oYl P eesib b A mhanf wliine Y,

any af td Smﬁféﬁ%‘%rmﬁ 8f Bdnev. defly abQUR - hotdbitsahdiANE! indiBBRE! buthBElimft¥@nt i on
provi des an anti body that bi nds to'the sane epitope as an anti- c-net

ant i bodytopmgivésttegersevigi mixclagomixiaanigonist prodids, treiludiegrivodoxrémt s, an anti body

Rt O R BB 2 SO DSBS e o

NO 7 and,Rxifbn SEHSTAR)OfrioRERd, Red¥PFeBe, an s@leétWeté@@ﬁgéf‘lst@@ébttor%oéulﬁﬁors

invention, an anti- c-net antibody according to any of the 20 above
enbodl nE(SERb@) sheh & SHRM3) muva bntaestidpedy withoglagdinisigpraparoesp vadheastful vestiamer i c,

"0t £ ASLAMEREN Bna ERG0 SO i Dk o vedhor EE T Ay or
F( 31302 ihRiBATROA - blﬂ@n%al n&tr@a%é Eﬁntia%'vgfe Bhd/of %ﬂ@gfb’é@ Eﬁqgsyelé SarBmbtikd idh@RGEN

antibody, e.g., an intact IgGl or Ig&4 ant dy or oth r anti body class or
i sot ype 1adudiag istrerddd erenatascAclridrtoisisgcht @ ﬁam)d:dtmre agrtonchestante (ARI@VIASM@) ),body

is a bISp CIfIC a |bod one enbodi ment |c ant i body
conpr i B A ff@%(ﬂ%m Biory pe PR AL /gaﬁ\gf@ﬁ%@ PO above.
In some Fmﬁkﬁ@gfaﬁd ?ﬁﬂﬁ)gﬁﬂéthmﬁd%tnd%me'rg és% 1@&%&?%%3 VaRgkofONPr i ses

(a) a first pol ypept onprising a heavy c aln varla onmal n havi ng the
sequénc  RTEMOR/E S G g M PEESLURI(SIEANSTHD ), Taut dYARQAPTK 61 EANEN DRSNS 0

DTRFNPNFKDRFTI SADTSKNTAYLQVNSLRAEDTAVYYCATYRSYVTPLD LVTVSS SEQ | D
NO 7), AIMeRgirdsreeing Apmeneragpaists A’ﬁé}“;% pepelle (Q%ERQIQ@ Bt i de

S AT NS S o

ESGVPSRRSGSESEH Bheblrdi yp il gGREmRA R R AYRME GBQETHMEY KR be SeQan¥\Gremarin,
2012/ 031027PCT/ US2011/.050069 I D NO 8), and CL1 sequence; and (¢) a third
pol ypeptad@nduaprystipgd %S@é@éﬁﬁomnwrgﬂpfeﬁﬂ f@@f@%ﬁ? #41th abdh EEnfFRside: chai n

var iabl

com e CoAg ol AR byttt oSl bR b n AR ER Y SRR (o cond
Fc pol ypaph idstamide, pil@aaide dnd bicatinamldexatishatraiduticdlly acegitabie §413] acids or
increases stability of said antibody fragnment 5 conpared to a Fab nol ecul e
conpr i sideEvataneg oARRY Yfehc Bhavi migvel i cambiayings erriphBAsf tharbovey st

pol ypepti de conprises Fc sequence CPPCPAPELLGGP SVFLFPPKPKDTLM S RTPEVT
CVWVDV S HEDEP¢RIfexampleyef chemotherapeutic agents or chernotherapy regimens herein

R e R R R O SR
DSDCé%FFLa\{&!s UM IRV RV LRI Y @ﬁ&h@bﬁe% CREHobb R dOF@Nd t he
second pol ge tide conpri gg?the Fc sequence CPPCPAPELL SVFLFPPKPKDTLM

S RTPEVTr K OSPIEDREIVRE N MDD r@gRtaining combination therapy, including
SREEMTKIOHIET P U P B AV AR I A S El PHOpRARIC WCHR |-

DSDGSFFLyY &l OYEHFRWEQENFSCSVMHEAL HNHYTOKSLSLSPGK (SEQ |1 D NO 10) . In
anot her "enbodi nents, the anti-c-net antibody is nonoval ent and conpri ses

(a) a first poh &%psﬁcfi&we@m)dr%/r@wQ%G?wmnqmﬁﬂlon%a'“%oapby@%ml&m
conprising the sequence: CAAS GYTFT SYW.HWRQAP
GKGEW/@drtidR] BB dicament is belng promoted or 1ntended to be promoted, as by marketing or
advertising, especially for particular uses, treatments, or indications, such as individual
patients, patient populations, readers of newspapers, medical literature, and magazines,

television or internet viewers, radio or internet listeners, physicians, drug companies, efc.
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20 DTRFNPNFKDRFTI SADTSKNTAYLQWNSLRAEDTAVYYCATYRSYVTPLDYWGEQGT LVTVS SAS TKGP
SVFPLAP S S KS T S GGIAALGCLVKDYFPEPVTV S WN S GALT S GVHTF PAVLQS S ALY S
LS SWTVAVE 28128B6GROTYI CNVNHKP SNTKVDKKVEPKSCDKTHTCPPC PRPEILSESER/050069

SVFLFPPKPKDTLM. S, RTPEVT.,GQVWDV S HEDPEVKF D GVEVHNA . .
R TKPREEOYNST TN KRS B R BN ISP ot OeA e Aslded in commercial
PQVY ||—P1pp3 &Q@&ﬁh&% W§@%¥%§lmﬁﬁ$ﬂﬁ%ﬁﬁlﬂ%@§%ﬁom, usage, dosage,
FFLVSKL VDK§RV\QQG\N SCSVMHEAL FINHYTQKSLSLSPGK (SEQ I D NO 11); (b} a second
pol ypeptadgunisioatiomi somgindi¢atighs, otieatherapehic prodyee pt baeonawngst wih thy rakkaged
sequence D P S _SLSASVGDRVTI.TCKS LYT S NYL A PGKAPKLLI YWAST
%EWPS#@&%%W%I%@%%%@M‘%@% - 30

PSVF |5FPPS%@T@%%W%%&%P&E&%W@M%@%@E@%@ asses various

STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ I D NO. 12); and a third
pol ypeptandbodyosipiciusésnpchudirg ne quehoged tomopegiaé pititidics oppdy dleiah gntitindies,

DOV NARTRFREEE A P SV TG A RE RS IR P R Ylone e they
2012/ 031QRiHRGHL W24 LhORI0GRding activit

SKAKGQPREPQVYTLPPSREE NQVSL VKGI¥YPSDI AVEWESNGOQPENNYKT

TPPVL DSDGSFFLAMSKinTiVOKSRWIREIVRETS YiVHEAL AN TIGK ShBl BREK ci BEQodDhO,  13)
wherein t he heavy chain vari abl omai n. and the light .chain variable domain
e e<BRPTS HerBiibpbat Bt R Tok Hiks i geh CoVNGR 5 Fd S0 n ¢ he
first ang,§eqolmhpks o?RRINIRGRdoARAIh G SR ARL ndt TinftdQURY ka2l f fpMsar FC
regi on that |ncréﬁses stabrl1ty of sald antibody fragnent conpared to’a Fab
nmol ecul & (edppdiabodicy; Sacat aanbodyesn sioplecihag atibody molecul€k feeg. salfm)i amat et

anti bodi es suitable for use in the pethqds of the invention are described
herei n dRYLRRRS arngP‘i%@S tﬁr&“?dgﬁ.@m ARy BagyFtS - c- et anti bodi es di scl osed

i n_VID05/ 016382, (irflet!tHalBePUin;iBOdy fobdfh 1ash Hi@ibal WRRUhES: ddrcufrardnd i
8.70.2, 8.90.3); an gnf??%? 168%3{eé%%Fbod?bgagi%ﬁugegéBy%F%%%ﬁyﬁ?%gﬁﬁﬁ

cel 115l i re naherp hgpdrediabid fegilotd G ViR esmpied ROOAaramt anhibodyBahich dGesnaa possesst hat
recogni zes an epitope on the extrace]lular domain, oé the.O ain of the HGF
r ecept orSUchplteratigng, %lﬁhtagﬁéﬂ?%s EHRIRGIRANFRIPFRMEpLiRd Wftz}lél&y t r?@tlﬁw%fgronm
anti body)t..ghti-c-nmet antibodi es disclosed in W2007/126799 (i ncluding but
not limted to 04536, 05087, 05088, 05091, 05092, 04687, 05097, 05098,
05100, 05101,A®D%4b4ibpd PHRAOBINdOLAEE sadEEAPE; adbikBRend@ahbody04 960 D4682) ;
anti c-net_antibodi es disclosed in W2009/ 007427 (including but not |limted
to an arffibedythaeodistbaring ofcthersfencaes antibpdypiosifsentigepy 3 competigine @ssayRY Mar ch

14, 2007 h - : r
137, Yt End e ARt Mol gk A Bl B SO er
t he nunb@tigdn B2 mmatianbisag be0%atodrody di scl osed in 20110129481; an
anti-c-nmet antibody disclosed in U320110104176; an 20anti-c-met antibody
di scl osed i n Mp2o0d/ dumere: anghodcfery toaay angigedpdyhigh 8 epeiwa@fite heavy
W02010/ Q : 4= G- ti i i Fnpcl udi ng
put not Ty (er ek as o 8 U hRRes Shiiee B HRich IS R BEES, e
CNCM | nghig attd/drdfthe thiain Raterised fromncéiffemnt sareorkgecid)08 under the nunber
1-3949 and the hybridonma deposited on January 14, 2010 under the nunber
1- 4273) . 251 n'hynelagspean antibedyarfors ©-thetypa of FosEARt dompinios eansiant Iegiet  one
characteristi g that. promote i ! i { 0L M _Zi

omod: maier SRt e RhR RS TR e TR A Bl bbBoTuLHTeBh Ik 1o cn
char act emi Mg (i sdvBRIl MvBssethe) bk RRAAOdivied ity s@itseds (hotpasnekt e®f t he

i mmunogl obul i n popul ations. In one enbodi nent, the antibody conprises Fc

mut at i olgGedagt.ilgut.iledy. ard s Thedicariothagr canstagiedarndipeidial ¢prinppoUsp 0B3816.

For exa a_ hole 30 nmutation can one. or nore of T366A, L368A and/ or
vao7v | Ry e etoh S s e PO CRiPER Hasew In
songoenbodi meffcSernt NG tGoBhgdHit RORRH BbreirSrefdls RN dubBERA! BEYhEILAE OMplvERET OF
(HGF) antibody, for éxanple, humani zed anti-HG- anti body TAK701,

ri| ot umamebplaFifuwictiow andfabgausdd@e 0lz2th ©8 d 2P . USPtotoki &R 06 Incwndl), bnt are not
hunmani zed anti body 2B8 .descri bed in 2007/ 9 I np ne od] tis, the
o e R B R R P2 R AR, me AT S ao T

and radioactive isotopes of Lu); chemotherapeutic agents or drugs (e.g., methotrexate,

adriamicin, vinca alkaloids (vincristine, vinblastine, etoposide), doxorubicin, melphalan,

28



In sonme enbodi nents, the c-net antagonist is a c-net small nol ecul e
inhibitor. In sone enbodi nents, the c-net small nolecule inhibitor is a
sel ecti vewo-2neto3sozal | nol ecul e 5i nhi bitor. | N onePewhISdd1®HE069 t he

c- et ant oni.st. bj .nds extrace 0 b nts, the
o et atbAgBREE. BhRGR E BET b i SRR sk R PR R o

ant agonikntg.0R GBS arldOfiragindiiy thBicheiRE a%ﬁélecﬁl?@@é 8 AiBWibs: fi@ahosuch |‘a|§3:)

In some enbodi nents, the c-net ant agoni st bi nds . In certain

enbodi mewtadl, melheule taxins Qarwnasgnmogtly wmhobm ef l@e@tdrlab faigat,@lant pomimel g. |

HGF- i nduced cel,| ol fl | fertatl h QT&F%C 1. H44 and/or KP4. |n sone
embodi meRHEL TG fragneip 31? W*F"QHN 7B’ & %“Sl&n B AP ess
(mor g pofoitk HiscRYY Bbwr | ess, 400 nMor less, 300 nMor less or nore
potent. I'n certain enbodinments, the c-nmet antagonist inhibits c-net

si gnal i ng (e. & ffectohbgphon-rofet t o thhspsipblogkdl acpidsp ke WARKY tothe FcEBGpM 0T el | S

1 t ed 1 t 1 0% f b
cerum b e e PR YR ooty e PE SR EPES al trbBEY Gireordumstogs €00
nM or | g38uddmerig H‘?ﬁﬁlﬁ? bnd co'?ﬁlﬁelﬂ%t(ﬂ’e%)&ﬁf%ﬁt cyAOx oM @Dt?%me&%br%ﬂcﬁﬁ%! gs S

(nore potent). I'n certain enbodi men the c-met” ant agoni st ‘treats
capabl e antlbod}edttpen@nt sdhawdwiﬁdae&dtonam:(mb@ﬁ) phagaetdsei doembaptiatentos celt he

c- rret ant agoni st treat i S capa eatln NSCLC t hat expresses
G 1oy oo REN St ok b el ot AL SR ot 1 nhi bt tor i o not a
non- ATP- conpegdiie<SiRblon LRk Qised 18 (&EhE Q'Cnteﬁmﬁgpfe%%to? ant he c-met

antagoni st inhibits cell proliferation, e. G- nduced cell proliferation
of cell imnmeoEBGulin htmrhamdhajrcom at haﬁarnoam(m efitho donsent segidnh él'he-tonet

ant agoni.st. i nhihits c- rret Si naI| phospho- c and dovvnstr am
c-net  silBHEAsSHEIBatIMaRs F Cere ons Mg lﬁatg'iwgloaﬁo @%ﬁﬂﬂfé Wen s Bl |
are treafged, WahPrCr %en%%apgy@%'&ﬁd?ﬁpp&%%% QercJaﬁr‘(i)";té :ﬂll s dT9Nd ne

serum In certaln e I ments et ant agoni st does bit cell
pr olti5f ertebvyochadd. Hevadr; the €-tvidindBy &84 (laysd4 o 9hd Farepivd rayeengenaibeabsence

of exogenous HGF). In certain_eppbodi nents,. the c-nmet antagonjst does. not
i nhi bi t REyept. ﬂ?‘&)l?frsfoélil‘*é:’(vﬂs@ﬁp%cfl 1?5&}‘)6}“1[‘1:% Davma- VB acidh eesidpogin the f'p gegion

pr esenceor%n&%{"r%g&ﬂe a*éQdé‘d t§ Bty n%%@&#% aé{&n %E%g)eﬁl&gﬂlg%g} ingeLlferation

|- Known i art nd sone s are descri
V‘l)2009/ k36 thkd uV‘KBBﬁGyt ﬁ)llﬂiézjzlencaﬂ@f Boreimtofdinpusidalogiel Re@res(tzﬁﬁ&})d B8bl&360. In
certain enbodi nents onist treats g)l s capable of treating)

squanoudieadhS eé‘é?f‘eN%‘ﬁﬁal hllsﬁilt‘étéﬁ?agﬁ{a BnBedesientD. 1IPRE c- met ant agoni st
treajs (is Ca‘%eﬁw&ﬂ”{% T gl DAY NSEHGHIE R ﬁ'ﬁ@&?&#ﬁ)@%éﬁﬂ:l% fh%?&ﬁ%t%gn llnn a

certai n enbodi nen e c-nmet antagonist 1S no

parti culragioe (MVA) ididucs.aThe ARof avhAgde dsmhainrtehill § corsiged oistbgrnlak Uﬁ@lalnm
2012/ 031027PCT/ US2011/ 050069 wi.ith an I C50 of 1,000 nM or |ess nor e
potent) .FRh FRAoF Rérand iR Aeserdingly thenkhV B srciBR seastensastgcnerally %Pn?élt m§h@na| i ng
with an f r I 700 nm or

| ess. | nflocfii:%\g]tn%esreég Qgﬁ@ﬁé{fﬁg) cﬁﬁng%n&q“ﬁa%%%?% I glﬁ{%?%ﬁgﬂ@ ﬁ@F signaling

with an | C50 Tfe te@ngtNuI0 tengtsantibbdly, C eintazt Mt ian® nvBolc bhigbdtymate ol agoni st
is not crizotinib. In 5certain enbodi nents, the c-nmet antagoni st is not
f or &6i niltsrein interehangesbly HotsEr fie AR §nt1h0|dé havirge sanetagonbgentiadly sipilar to a

fsng(l_ g‘tzgzn%gl %Iglb%d {rkl%E% of rﬁ?w% H@ c’halng hat c&%m%ﬂtp%%éloﬁ bs Hésfin%a%ef)e% of:

A “human antibody” is one which possesses an amino acid sequence which corresponds
to that of an antibody produced by a human or a human cell or derived from a non-human
source that utilizes human antibody repertoires or other human antibody-encoding sequences.

30  This definition of a human antibody specifically excludes a humanized antibody comprising
non-human antigen-binding residues.

A “humanized” antibody refers to a chimeric antibody comprising amino acid residues
from non-human HVRs and amino acid residues from human FRs. In certain embodiments, a

humanized antibody will comprise substantially all of at least one, and typically two, variable

29



02341066;
3-[(1R)-1-(2, 6-dichl oro-3-fl uorophenyl) et hoxy] -5-(1-pi peridin-4-yl pyrazol -4
- yl) pyrivoreR/@mi2zne; CAS no. 877399-52-5); JNJ- 38877605C(rm@;$)m050069

52, P (Bl I L o i
et hyl piddatagidi-dntipbdye @ﬁ(lpﬁ)l'[‘ ¥ dubdfan @My A1 ofdhe FRs correspond to those of a human

yl I met hyl ene) - N- met hyl - 2- oxoi ndol i ne-'5- sul f onam de; CAS no. 658084-23-2]),
Foret i md@tlb@BKlﬁs@B@lS@l)Zed itedy POiSiaHy MBAORDTis6 4t I7ast XpB8®niof an antibridyi t or  of

met and VE and KDR 265 265 s the c- MET,
VEGRRL, VBGHCE8 SR AR TIRAIT0S /t SUEHEBAS. DEAD 50459 Rad 3).
Tivanti rHolﬁ Hut3R «h8Body rdfers to an antibody that has undergone hurnanlzatlon

(3R 4R) - 3- (5, 6- di hydro- 4H-pyrro|o[32 1-ijJquinolin-l-yl)-4-(1Hindol-3-yl)
pyrrolidine-2 l&teldm On@ersoeblviemon” @t “HMR,” b liscddiecan, r¥leoy to Packeo 204 ecgions

1544; 854-02-6) . LY Li LLy) . LY2875358 (Lilly), MP-470,
R 1 ot uraaD AR DB ab A o Al A BB FLEAGSTCC NG o G SRRt
huen 2afL A 39203 VORORS OBERRL DATPLZ SR T CMBAA
TAK701; humani zed anti - HGF nonocl onal anti body); EMD 1214063 rck

Sor ono) ,HERB th20488¢ ‘(II’I/éHd:kHSéﬁb)n a)d thidn tigaBb z(hhtILZD iLB). (HNR:B&AenerEJAS no.

849217-68-1;. carbozantinib i al |nh| or VEGFR2 MP- 470
(Su ﬁ@r GRmnrise ammﬂér({ NP e %t%ﬁruhﬁ@ema*ﬁa pS@ Fehoml 3 Comle ity
Conp- 1, d%'t&fn%ﬂé%%s( DRI thea[Qtrtér'b Qétcé@(%en@@%rpa%ﬂﬁ%r ancggpﬁgol(v S_ho.
1196681- 49- 8; 0 s a dual c-net inhibito Esal ); MK-2461

(Mer ck; 1N-a(1‘(1@a‘ﬁ)redqumﬂmno>€aﬂem®lm hmmydrl)abl’d-lnmmlcuﬂ\dimﬁuno acid remdues 26-32

e B S SRS Sy Bl B Y T

AM208 (nDgh). 19%%1@ é%ﬂ‘lﬁxenh%fe 28RS (CHRIPR DREVROSHR303, EAR-HEH34 74,

DP-3590. In certain e c-net antagoni st 15 any one or rore of
cri zi6t i NUIDR-H2 \aadIUDR-lBB)oambcarzanimrmchi, reSiQudd@ZEB L&A, 1, S0 A6t U2y 7 ofillBrni zed

TAK-701,_rjl ot 30, IMK-2461, E7050, 8033,
PF- 42179’d33|5 B ber Oé%efoféi @ééozaéb%dﬁ@%\tpetﬁk%een%wfﬁ@% /NK SGX- 126,
RP1040, /hYaR04023y iBEr: B3RS Puﬂlnéiﬁeélg%é‘é%e rha{hog%h@ﬁtﬁteg %Pﬂgalﬁf;‘ Hothesdde
c-met antagoni §t 1s any’ one or nore of crizotinib, tivantinib,

car bozamiDnilB91)MDh 2aScx cEptadnadf CAdiRA D VHUGBDR sZ@ederditKedtfsiserthé aminouazad,

and/or foretinib. W) 2012/031027PCT/ US2011/ 050069 EG-R ant agoni st's
i ncl ude ravidngsdbatdarns thethyaervaiahhnlosat GBRS@lserampEnt i weeificikndsiprmging

YM.B > o
e S L SN A
E6. 4, EZedidns &Ghe @Dm;d:aﬁé’d @obr@w%d—(ﬂﬁ%@ ol BEDRYN KiSntl 3 2,GORs (MOBRARY, a-
(Medarex_Inc). Pertuzu is a humani zed 5 anti body that binds

di rect | \CIPB- Il-liEPezCIB%tLﬁ le? ﬁlesl WBH{%ER%%P@)@@PWZ%WW ok restgiyes 31-

ncl ude WAl 978" CATRERCRL 0 BEou P R s R e R e 205
(ATCC CRAUn8SE8Ind mssaa%ﬁm@sa?us 8509 653008 YSUntdse BtheNaise thdhtd, 533,
Mendel sohn et al.) and variants thereof, such as chinerized 225 (0225 or

Cet :% relhY RERBUS X@)l 0&1@6@@@%@&6 Wrie daBain (c.¢ bR Ysidugs bare W%Vegog 10,
| 1F8
T e SRR SRR B S L Bhd BT BT L AL B AR oY

5, 212, 29 hiprided e iHAGK @mgjg(gmmg ¢-@ntibodies that bind EGFR as descri bed
in US Patent No. 5, 891,996; and human anti bodi es that bi nd EGFR, such as

ABX- EGF (see Nm@mrgmgmumjgemaﬂ)annm ®BpEate] & pagyPr wetcdictrolagousEyr . J.

Cancer 32 6- 640 ). . EMD7200 uzumab) a 15 humani zed EGFR
ant i body™ e?ué%(ts)ééncé aihn E‘%t & Nq[ﬁgﬁ g%pa &t as,gevoh)th both EGF and TGFal pha for
EGFRobi ndi ng; THiRNEmiMAofiforl altibvap ZatedNbreBOefds @S ntibod obtaided Bb@l a

Chem 279(29):30375-30384 (2004)). The anti-EG-R anti body may be conj ugated
with a qwgkam of a@@wntlaltmnwnwatanh@odaw i mﬁlnnombmduglaam@bq eeConRPIEing

EP659, 4 Pa EGFR. ant i bodi are uyseful in
Che met HBABoR et Ryaa SR Pinddls Sty D0BheRaaLy PRSI o th

suf fi ci emtibédibd, Bigt, YeoRfathi ufal 1§ bEurtiRe FeERoANEr SR gq)réuuch&lﬂ bbit EGFR
activity. The antibody selected will normally have a sufficiently strong

bi ndi ng ra@ﬁqcmntayaﬁttbpdfmmraﬁ@m, sestavqiaats gen@raéﬁbﬁlbgﬁwsﬁayn biimet amovats. do et
with a Kd val ue of between 100 nM1 pM Antibody affinities may be

determ ned by a surface plasnon reson3dhce based assay (such as the Bl Acore
assay as described in PCT Application Publication No.




25 W2005/012359); enzyne-linked i mmunoabsorbent assay (ELISA); and
conpetition assays (e.g. RIA's), for exanple. Preferably, the anti-EGR
ant i body w0 20te3i02vent i on can be used as a therapeutic ageniS2émn/os@cget i ng

and interferin sgs of ondi ti.o rein R EGFR. | i gand

et vi tyorga e n A RS Ty erfi RRRou SRy Y Sy B B T phER

bi ol ogi chtecR@lab¥ihtiiRSSRMYRterihnts (bPitéPeshe BadnGnéierlonat ntibbay 6f 4 RehbMeNESS as
a therapeutic. Such 30 assays are knovvn in the art and depend on the target

ant i gen aatiodynprepateicbrus dirbesed agﬁenséﬁtsmlgmtermlwe o £ entageni Jhds,dke modifier

ti bodi.es that h i ndi t two diff t
o t opes B A et PG RS Ty e bR o AR AR a i eBi et 1
anot her 1R%aRh&us PBp QXS RYbEIiSP RN f§ fot BB QRAUNuEBY BiNEng Prodvn&idh dff er ent

epi topes of the sanme protein, e.g., c-nmet protein. Alternatlvely, a c-net
or EGFR the mtriayy be an:opbtlnlddr methhd. YW 2@l Sik0RFRCTUNaE201bDARS 0@BOusEd imr m

whi ch blnds to a i nol .ecul e .on I ukocyt e h as a

e ept oriehrutis et e R b b B g RS busuch
as FcyRinok GRReY to E&%%ﬁd&t%%)ho@%c&ﬁbﬂﬁhﬁtl D& B dsS Bhe%% (flﬂ)lzi}p&b'tﬁo&e bhal ar
def ense mechanisms t0 the c-net or EGFR-expressing cel Bi'speci f

ant i bodiresthodsyutdizerg trmsgmedartimalseoafaimes dj/olopanb(mfdhagmnals 1mmunx@1d>l;mlm/do¢1h

expr 5 EGFR qr c:net. These ant.i bodi 0SSess met - bi dln
o Sind S oA OB SRy Bt ranan o el grar Gaicy beine desertl
anti-inygrfigron-a, vinca alkaloid, ricin A chain, nethotrexate or

radi oactive | sotope hapten). Bi speci fic anti bodi es can be prepared as full
| engt h ant i bosli‘esked anabidyd ocfyrsfto axymﬁhosly(tlmtgs nd Ccatyu@ediosplaerblogous

anti bodi es). In one enmhodi ne 12550 (g g le c an% ody |s any of the

bi speci fPe° ?EEW%‘P&W Bterdpdigle Eé‘a WEPOIOHLE 29 BFATt i

ant agoni st s He50c41 REhi@gioamal | nol ecul es such as conpounds descrl bed in
US5616582, U85457105 USb475001, US5654307, US5679683, US6084095,
US6265410, USBAESS 3dtibodBEsSRIG20 natuS8yaeé@6ing immunoglobulin molecules with

varying structures. For example, native IgG antibodies are heterotetrameric glycoproteins of

about 150,000 daltons, composed of two identical light chains and two identical heavy chains
that are disulfide-bonded. From N- to C-terminus, each heavy chain has a variable region
(VH), also called a variable heavy domain or a heavy chain variable domain, followed by three

20  constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus, each light chain
has a variable region (VL), also called a variable light domain or a light chain variable domain,
followed by a constant light (CL) domain. The light chain of an antibody may be assigned to
one of two types, called kappa (k) and lambda (1), based on the amino acid sequence of its
constant domain.

25 The term "pharmaceutical formulation" refers to a sterile preparation that is in such
form as to permit the biological activity of the medicament to be effective, and which contains
no additional components that are unacceptably toxic to a subject to which the formulation
would be administered.

A “sterile” formulation is aseptic or free from all living microorganisms and their

30  spores.

A "kit" 1s any manufacture (e.g a package or container) comprising at least one reagent,
e.g., a medicament for treatment of cancer (e.g., NCSLC or triple-negative breast cancer), or a

reagent (e.g., antibody) for specifically detecting a biomarker gene or protein of the invention.
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US6713484, US5770599, US6140332, US5866572, US6399602, US6344459,
US6602863, US6391874, W9814451, W9850038, W9909016, 15 W9924037,
W9935146WoMIBRR31, US6344455, US5760041, US6002008, BEIAAZUIB50069

Parti I Il l. G-R t l.StsS, i |.yde OSl| 774 (CP-358774,

el ot 1 ni The SR ST SR AR EhR pRor§Ss s i bl dbe

NA4- [ ( 3-héth@ds4he present invention. _ _ _

f I uor ophenyl ) am noj - 743- ( 4- nor phol i nyl ) propoxy] - 6- qui nazol i nyl] -,

di hydr ochl or i Aéphapmpgaaticalhcacyeptille seaic(" 284830, angegricdicnt ib 2 phetmaZetieta) ; ZM

L0100 5 St i T B B e, oo

pi persi d!ﬁmﬂnyc&ﬁmgiae&e%@ib‘ﬁe AL Msdbings Ret8 i@ NebufBeetNdinaar

I ngel hein); PKI-166 ((R)-

4- [ 4- [ ( Btabhlegey. aetphgseivatyaio] - 1H pyrr ol o[ 2, 3-d] pyri m di n- 6-y1] - phenol ) ;
R) - 6- ( 4- . . . e .

ﬁyér ox§/pheny 1P HeP{ QIRATIRY PELRGIYCRR KETIY HYE rPBrg[t 25 15B5T PORRRNAGS ;

CL- 3877%@%%& fdeliads By @Eg@ﬁ&@ﬁ‘t){ﬁé SRRb 26 FeUiNRE O b B¥kidate RYbYRRMhAG)s
EKB- 569 (N-[4-[(3-chloro-4-
25f | uor op¢reryl WalrthealmiBe egid mesidues iththe yeferenod palypapyidt setrueuienefténadligningdhe 2- bu

e asl ek L s el Tt et
(6-[4-[ (ifsBi¥%hd li'opéd?l‘é‘ird[@lgh%%ﬁg\% @EM&%&QﬁﬂMﬂtﬁﬁ&ﬁ[& %@B)t otthe ssquence identit

phenyl et hyl]-7H pyrrol o yrimdin-4-am ne, 2003013541, Novalyt I'S)
and PKI 1&légmnent for purposes of determining percent amino acid sequence identity can be achieved

109702265 YSORBYHRE Lot o0 Sk ey R BY B P DRSS he
o oLt T oo Ryt At vl apsyal e {ggiic
2012503 I eKil &R0 R4 A 50O 6QerminAappirbadhte paragoery for aligning sequences, including
any algorithms needed to achieve maximal alignment over the full length of the sequences
being compared. For purposes herein, however, % amino acid sequence identity values are
generated using the sequence comparison computer program ALIGN-2. The ALIGN-2
sequence comparison computer program was authored by Genentech, Inc., and the source code
20 has been filed with user documentation in the U.S. Copyright Office, Washington D.C., 20559,
where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2
program is publicly available from Genentech, Inc., South San Francisco, California, or may be
compiled from the source code. The ALIGN-2 program should be compiled for use on a UNIX
operating system, including digital UNIX V4.0D. All sequence comparison parameters are set
25 by the ALIGN-2 program and do not vary.
In situations where ALIGN-2 is employed for amino acid sequence comparisons, the %
amino acid sequence identity of a given amino acid sequence A to, with, or against a given
amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A

that has or comprises a certain % amino acid sequence identity to, with, or against a given

30  amino acid sequence B) is calculated as follows:

100 times the fraction X/Y

where X is the number of amino acid residues scored as identical matches by the sequence

35  alignment program ALIGN-2 in that program’s alignment of A and B, and where Y is the total
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In certain enbodi nents, an antibody provided herein is an anti body
fragnment. Antibody fragnents include, but are not limted to, Fab, Fab',
Fab' - SH, WOab)2231@v, and scFv fragments, a one-arned anﬂ)btﬁﬂﬂyolmmimmt her

fragrrents escribed bel o For evi ew of cer ant, b fragments, see
udaon et ShaRo R g £ 41 EYbEYsrGtd BLyRAR T REde RIS o
see, €. %equéﬁbél akit Rbi dyual 10 tHORnRNYTARGR) R9Y sé?;lﬁleﬁ&rl@ GhONAAmMiNG tabiia%@!%&%ce vol .
113, Rosenburg and Moore eds., (Springer-Verlag, New York), pp 69- 315
(1994); lé@;iéltfabféé W\B 03l ot £8&: thzerith anis) a@étsecmenmsientﬂnyBtBM dnldss5, 587, 458.
For discuss b.and F(ah) 2 fra nts co ng sal vage receptor

bi nd ng 51 Poe Vsl dS s af thamils TR RGIeEE Tt VS OnTPSrRE  see U s
Pat ent NtaiRedB8Uc84bed in the 1m@le%méj%9§ec@dlﬁ pixabRpHE Visihg ARRNIGNW dobhphi e
antigen-binding sites that nay be bival en or bispecific. See, for exanpl e,
EP 404, Q9JgramMD 1993/ 01161; Hudson et al., Nat. Med. 9:129- 134 (2003); and
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:. 6444-6448 (1993).

Tri abodigs andANEIRRMEDECAMENESso descri bed in Hudson et al., Nat. Med.
9:129-134 (2003). 15Singl e-domain anti bodi es are antibody fragnents

conpri si ng allh ooe agpepotitc ignendion chiecchseselecthgapaticutsrlzbtae tedreated voth ednkeror  a
portion of .the light, chain variagble domain.of. an nt| I.n certain

B bod: maniiciienty e SibtpTea TopE o) FOG: o Bl i e Hisdd Sk Tty

( Don@nt i ¥ .cahdef med BB MM, be€e nét 18niteddoS. Pat ent No. 6,248,516 Bl).
One-armed antibodies (i.e., the heavy chain variable domain and the |ight
chai n vari abl-e-20t adagents orchmdangsintigl-ecamtibgdresbi ndi ng arm) are di scl osed
in, for exanplgl%', Vﬁ2005/063816 wten et al, Cin Cancer Res (2006), 12:
6144. For treat'HeR CHP YL 45 S ?ﬁaPYfﬂggn?I@qw ring an antagonistic
function, and yfergclt#RROGY i bifNioRT iHRAFYn A& Wphient, dr ﬂ%r’d{?&?ff‘érrt?éahﬁg
agonistic effect, the nonovalent trait of a one-arned anti (1.e.,

ant i bodwancmmgsNS(jI@ single antigen binding arm results in and/or ensures
n ant agoni stic f ponbndln .of 25t eantlb 0 ata :

ol SRt o FurlbRer BEPRTRL Wmacdr A dnn BER9Seor Ao g of B binds
char act gpiczRd Pye éﬂ% &Héreﬂﬂﬂ&lﬁ&@sol‘ﬂo‘ﬂ@&lbﬁal%ﬁﬁd o ﬁﬁl&%ﬁ’i"elﬂﬁleﬁ enhanced
hal f |ife and/or uced clearance rate in vivo) conpared to Fab forns
havi ng diumanéred u bsmamamtd:ioIdyeSJ diemtna aalbbodimentgthi abiibatiyng ac hatitady ¢ragsiehcs,

t hus overconjn drawhack in the convenli onal nonoval ent Fab
ant i bodi%e$: aﬁ“\ég;ﬁﬁl'g’z%e cﬂm’\f{?\’a@ dﬁn%’ éir‘#é@dé(n?lil%ﬁgééagrﬂ?ﬂ LudeaARFE are not
30l imt AR ahidA0iSa rEGhAREH St TgGh Shiitld S bt

5, 731, 108 el PR LSy SR ERSEIRRL SETan st iaCl SR EPEIRE: one
ar med nomabedyesiassion isvatps As @eiﬁlmmitﬁé]rem MB 026 b OB h AT, FESTAntIBAON /&6 Rnt. In
Anti body fragnments can be nade by various techni ques,  including but not

| i mdt ed angthst enbedfipenie thei agabedion agmearmed anfthods s yheyeayy chainvagadle o
Perein Gy ad e R, NoBbIch (i sifilg fididen ndPdED coihrChBch) be

ant i bodyFcpegivh debkrbiarted Ac regiom c@lnipmési € fimnhhdosyconCEE palypepidc®hidrein the
ant i bodi es are described, e.g., in US Patent No. 4,816,567; and Morrison
et al., fppigmd sgeand ch&@ep%@qs arq gAsens in %mplssssd fomfm% region t%fﬁén%%fﬁfm e, a

chi mRr i Antd hpd, SAmRd SRR MR 30! ADLEC EGhORAL B undhokar T abl e

regli on er|v roma unan primte

such as tﬁndlﬁ@k@)ﬂﬁﬂﬁe&nhﬂd@ﬁﬂ@dy&ta@me rﬁcﬁ@lv@llant In a further exanple, 10a
chinmeric antibody is a "class switched" antibody in which the class or
subcl ass has Ipe8h cehadigwat thosrimchaitagamist feanantiegrinch mtitedny In aethesr i c

anti bodi e?r?oo'dﬂﬁén"l!,dtﬁe %ﬁ'ﬁ-‘cgﬂq& ag{lgcgdﬂg l\/ié’tﬁgﬁ)e@hgrtﬁﬁ%{a%?gr a biosimilar version
thereof. MetMAD is disclosed in, for example, W0O2006/015371; Jin et al, Cancer Res (2008)
30 68:4360. In another embodiment, the anti-c-met antibody comprises a heavy chain variable
domain comprising one or more of (a) HVR1 comprising sequence GYTFTSYWLH (SEQ ID
NO:1); (b) HVR2 comprising sequence GMIDPSNSDTRFNPNFKD (SEQ ID NO: 2); and/or
(¢) HVR3-HC comprising sequence ATYRSYVTPLDY (SEQ ID NO: 3). In some
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In certain enbodi nents, a chineric antibody is a humani zed anti body.
Typically, a non-human anti body is humani zed to reduce i nmunogenicity to
humans, wNOl2e1v@t@7ni ng t he 15 speC| ficity and affinityPpofi/ush&1pament al

oS A e STRGHS bk YRR, AL G ARPATE B B
deri ved (hy BWRA-NORoMYAE A 3RS S@OTL FRSS ORINYIOK (6 R0IDINET SRV FT-EC

derived from human anti body sequences. A humani zed anti body optionally will
al so comonipsieingtscusase WAPBRES (PEQADNPunamdars) HNtR3rb@|comprwmg sgvence

nbod h d 0,substituted
W th cordeXnohet i wES BLELTRY ofh S ara e BB am LRy SouT e EheS Body
f romswhighyy Hﬁnﬂ'%ﬁla'bfesddilﬁ’ﬁﬁ c@h ngﬁg (a\mk)m Borfprisih@sdqBSiRIGY PETSVIVIQY €

anti body specificity or affini Humani ze antl bodi es and net hods of

maki ng t(RER 1&Y NOr é)zl(b)/ﬁ‘dmaoglpnsmg sajuragy OMVEPE SRNSANFIOVENEKBr{SEQBILLSO): .

2501, RS S nisaarauioe n Yoy | PLBYSSEQMR NP AL gt s
86: 1002913037613 WBbhin dZABIk) NOR]-Be BRMidFL sodled?, 791, 6,982,321, and
7,087,409; Kashmri et al Met hods 36:25-34 (2 05(3 (describing SDR (a- CDR)

grafti ndiSS(E&hlL‘éﬁSSQKNYILAr(TSJEQIIDI\KB 4H8HVRIBC (co8Ptiying depencdWHSTRES

s[ﬁ? | ASERATLNG Bxpt il ByRarfL chmprne ‘Sute 60 Y(ob0R) YT N 63Y al

Br. J. Canceryy a\sg g?th%%%o@&nﬁ&ﬁggﬂts (fgleé)& éﬁ)é g ahﬁ %-rngtl*ﬂnqggd}ﬁ@a!n%t Ion”

approach to FR l'ing) Human mewor k regions that may be used
for hu rrdrmmaaizedn In omel mtmdhmbntameametc ﬂwtmntlbotiyc c@mp‘rrsasrﬁmlas nregnyoofshsel ect ed
using t bes nmet hod (see, e.g., Sins et al, J nol 151 2296

(1993)): a%P‘r’ 1@%@%@%@9@&%%@%&%&%&%@% Uehdd
2012/ 0311 ggf&ﬁ»ﬁ%%%@ﬁﬁ@&ma%é egfraae%rka particul ar Subgroup of
eav a

| i ght or in vari regions (see, e.g., Carter et al. Proc. Natl.
Acads Sci. USAan&BcddBEot( Q9 - rﬂeﬂdni?ﬂ)(ﬂsztcmnqirlsedahehvy kham netiable d@haia623

1993 t t | ] tate K ' h
Gor i1 hi VD ERRHBRS i Srgt 20, ) o) oA gHEE DRk 2t S D5 B0 O o

D ey B AR AT S S
and Ros CszHtse@le.npe Hav1& afl cas€hern 95192201300, 2284,8 504, 98%), P7%:3 98 ¥ 0®ID %o

Ant i bodi es certain enbodi nents, an anti body provided herein js a
human aﬁé@%ﬂWnt%ﬁﬂwsawlp%@ige»scoeaﬁw%aeﬁ%ﬂﬁ%a%slil%l%rqr&ﬁget%wiﬁtﬁaes

and an 0 Rbyee SRR B! MBS AL R b RGRGS GEIT i i@l 1
Curr. Q)ibﬂlty kaTbint @b hudh ikt 4bPcctdB0Enbodiments, aHotwhof ard | (badinecitghatie
prepared by adm ni stering an i rmunogen to a trana{q?enl c aninmal that has been

modi f i edoed SPEHRb alteredErscrethand/ il asn SEQID Netacin eprinapbakmoptsn human
vari abl g, ﬁﬂ{fg&grfnga{ﬁ @8{1&&@9} %g&kgﬁgéréfon%%% ch?ﬁfkﬂgqxﬁ&cq‘e fH fBlpRf yPi cal |y

contain a ron O I NMUNo oc¢i, which repl ace

t he endC(glﬁ[lﬁluBy,ltHéTMﬁD@-In&buhmedlyQ@mpn@és mbwetlseqnalcemesmtmeuom@ﬂmmorral ly
or integrated randomy into the animal's chronobsones. In such transgenic
m c&> t mesktitnsipinpelsmodifieaiog ebihri yapete- have gener al |y been inactivated.

ani il s, - seo ToRBarGRPg S dn gt BB Bk AL 85 fsey o

U.S. 20 1Rt eidin b&iﬁableﬁd&ﬂﬁnwm BV Bat 1643t B4, 9IRS CIA0] 9390, XEMNOISRISBED, 97%,
technol ogy; U.S. Patent No. 5,770,429 describing HUMABO t echnol ogy; U.S.

Pat ent N0, P04 pr QW@e@mmdﬁgtlthhmseq pyidseqisnet @IEQ AANQBSIN prytadht

Appl i catl n Public US. 20 S c
Feehnol ST s ST s RGP b T ace At Thud e g Gentral B8 by
f] uchypanigged, or w8y, identfty cohteins @mnufut@ds (€g. Geons@YatGRHAbSitRGord, tlﬁvsealcdisf drer ent
uman
deletions relative to the reference sequence, but an anti- c-met antibody comprising that
sequence retains the ability to bind to c-met. In certain embodiments, a total of 1 to 10 amino

acids have been substituted, inserted and/or deleted in SEQ ID NO:8. In certain embodiments,

the substitutions, insertions, or deletions occur in regions outside the HVRSs (i.e., in the FRs).
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25const ant regi on. Human anti bodi es can al so be nade by
hybri doma- based net hods. Hunman nyel ona and nouse- hunan het er onyel ona cel
| i nes forwohelzBoatacti on of human nonocl onal anti bodi es PRANS2618060069

descri bed... e,.e.g., Kozb . I munol,. ~-133: 3001 4.~ Brodeur et

o Non iR i s Set sosTPRrRS s gy s B0, RO RERHInel)
(Mar cel dagid@isiatidRhiNBodifibiRdnY Of that k98dnce. and Boerner et al., J. Imunol .,
147: 86 (1991).) Human anti bodi es generated via human B-cell hybri dona

t echnol ogy arle yal @othge smbpdiewnt, thd dntiec-ragt antiPedycconiyaists a XEadgioSbavingsA,

exampl o SRR Bt i . 99 288 808 Das IF i 4 B BRCLETGRMGrSHOR onal
humen | git aMgao?aQ_ﬂd%eg&é&@ PSEQUBADI AROOG8 @g«*bhha@dihg%t feb @m0y b vdong, cel |
lines) and Ni, Xiandai M anyi xue, 26(4):265-268 (2006) (describing

human- hud&h Kb I5%eREY) O7HuPEH, 9Pr ord@hte scquenvelidayyity Mrthomminoechhwstogys i s

| d I i | d Brandl ein, Histol . H st t ,
2003) - 075585y Sy i e PO s bl i S AR TR B PG
Exper i W&h@risﬁ&@%{lﬁld‘) 41§ 3queRRas 1@ EB Ngy 1'; £ UIR-LB 8o Rpridig® Mino acid sequéié@n

anti bodi es may al so be generated by isolating Fv clone variable domain
sequencesEQ dD &6 ah HOR A3 rmempdiemigwetdng had ecqlics@ SQ IDYQr 3; e H\BRdhl

variabl e domai n sequences ma conbi iith a .desired hupman
consantcoTGHRITE LA Qe o) COAPALo! Figihl Sk 2 FOPDUMRB TR Gy
|brar i s NeSeLhPSHHNTL I codhsinkl RS K PRELIGRE: SR0IIBO 6

Anti bodi es of the invention nmay be 1 Sol ated by Screening conbi natori al

l'i braries forlnantthbodpes, an dniti- thectdesbadyds actvidedt whareinabt antitiodg sompuses a

exanpl e, vari ety of t hods are . known in the art, for neratin hage

di spl ay Yﬁ@?g}wsgfé%ergﬁwﬂ@ﬁm%@r%vmi oobF-aR s By ingiRy OB Ok eé‘g’oﬂHg%‘E%si ng

t he deSirﬁﬁinﬁ#kBQ characteristics. Such nethods are reviewed, e.g., in 15

Hoogenboom et al. in Methods in Ml ecular Biology 178:1-37 (O Brien et al.,

ed. ,15Human Prlesdurtiotagpet, tik)inv2@®h)pravided amr dntibodythathintew, thesang epitopt he

McCafferty et al., wg}ure 3§8'552- 554; O ackson et ag.. Nat ur e 3%;:

624- 628 4EgY1 §-maapiKodyipreyided hereigg, For gagiple, 3 ocrtaipembedimeniggan antifgdy s and

Br adbur j: i : i : - (1L v LT

pr ass. " Fup MRS, o ind Bkt 8pe B4 B! Ay bRyl i 15 dn g E00:

(2004) ; dnebodt camhprisink a WHI scqedBe of SEQ4D(18)):7 dhdA3VILAERca2DOKNEQ HeIN@dse,

Proc. Natl. Acad. Sci. USA 101(34): 12467-12472 (2004); and Lee et al., J.

| munol . Met HB@duBlker egpesy of the givenherpep 4nti- c-met antfhody apqosding ghayerfdhs pl ay

met hpds, {; r: I o] pol ymer ase
e ab{)%’&%%@gﬁt %ﬁr} 5)\4"_5'61@%?98}&1219%&)%8% rﬁcﬁcﬁﬂ@%%‘ioglo¥?1§.'g BEfheRY,

chain reaction I'ned ran I n°phage faries, which can
t hen be mei@eredr hamaabititgdn- b o sngbgaivage, asardiesantttadbody iVantetibelly al .,

Ann. Rev, |mmunol., 2512: 433-455a¥;994).‘Phage typically diéglay ant i body
f r agmentf&gment. K> aencsirAg.e e IFab i apy seEvw piabody. 5 ksl b femest. Fagnethagnent s.

Li brarie r | ] I Lgh-atfjni i-boql.: t he
romomoocir DT LG, SV EALRBLAN R TL AR BRI 850)
Al t er natdtielayttibddyeclargioy Botyppas tefined hedin. bAcIrdingdo fitdtlgsr enfbo@imdnttad) to

provi de a single source of antibodies to a wi de range of non-self and al so

sel 25antangbedy wiathmaeifianptibenyudn oo pobodigicnhedisncpéld apybady somries B¢ al .,
EVBO 3. iy [Pk pithel 29 anfihABlckitns B&lHBod JiRar i es can al'so be

In some embodiments, the anti-c-met antibody is monovalent, and comprises (a) a first
polypeptide comprising a heavy chain variable domain having the sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYWLHWVRQAPGKGLEWVGMIDPSNS

30 DTRFNPNFKDRFTISADTSKNTAYLQMNSLRAEDTAVYYCATYRSYVTPLDYWGQGT
LVTVSS (SEQ ID NO:7), CH1 sequence, and a first Fc polypeptide; (b) a second polypeptide
comprising a light chain variable domain having the sequence:
DIQMTQSPSSLSASVGDRVTITCKSSQSLLYTSSQKNYLAWYQQKPGKAPKLLIYWAST
R ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKR (SEQ
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made synthetically by cloning unrearranged V-gene segnents fromstemcells,
and using PCR priners containing random sequence to encode the highly
vari abl e WDRB17By20ns and to acconplish rearrangenment i RCTIUSR@L,1/0869

So15) 05102 et R 11 Caties Mau o i shBren@usorinsin® f sesomt Feahsegde:

descri biyigr&yihhe 'blbﬁﬁ'%aﬂi)i!ﬁfgdbdléiﬁraﬁﬂ i&slli%lﬂﬁlhdiﬁeariafb% déanRtreddnt R ent
No. 5, 750, 373, and US Patent Publicati on s. 2005/0079574, 2005/0119455,

2005/ 026600x 2QFPIY & spkeantigo0 Find 1gEE98 Wwhoodthe 357 2ad scce0d ¥t 0olypgBBics and

2009/ 0002360. 5Anti bodi es ant . body f nents isol.at fromh n

ot 1 boays P ot cangret and Fortr b b AT RisE: sEOUR Siaid SEho e Bigment
fragmentenlpardith o Fab ofbdiild éctRsfsidd ﬁid%{ti;g_@ﬁ)ghﬁﬁl_ AmC Gh k&hB cABBGARNMS, an
anti body provided herein is a nultispecific antibody, e.g. a bispecific
ant i bodyfirst\adlyrieppécidmprisesn e bopicess ar e nonocl onal anti bodi es that have

erbodi st apet Brop R ReR R 3R R B P St BR R TN D v er 1
for any piRek bR GEQY NITYIEV {8V TRTHAGH MEINYE K BY KPR ¢S NIKCA [BPA PIRRASR ATRRY

bind to two different epitopes of c-net. Bispecific antibodies may al so be
used t o GQEBEPQY YEMIRRSREMAKSE) ESESC SR KIGYIPH RIA X YESNGQPISNY KBIBPBCL f i ¢

5 TelnilovRESF B PSRRIk Rrantivast SRR TR AR R0 RERE =

limted %%ndﬂf‘e%@&id’}ﬁ?}gpeﬁﬁd@&‘cﬁﬁﬁ%%é%Rfsegﬂ@ic:b mrunogl obul i n heavy

chain-1ight chain pa aving different specificities (see MIstein and
Cuel | o, CRRCRAPBOLGGBSYFLEPBRPKDADMEYRIGFEAN CENY DIV AUEDEEF KN WATVDGF¥RBO J.

No. o 73t iar PR valslRt BT fpa BB ER AR Esnk i ny MR SRR g
el ect r0%@%kvgp?@ﬁﬁ%mmk@g\ssWC.LWGpgpgmbﬂwEﬁ@ab(@l KTRPPEL

nol ecul es 009/ 089004A1) oss-linking two or nore an odi es or

f r agsentBSDESEFLESHL T VUK FRWENDGNYF SCSO/N HERD  HNAY TRIESTIHIS PEIK (8EQ IBAN@nce,
229: 81(1?85)); usi ng | euci ne zippers to produce bi-specific antibodies
(see, e.]&. , Kostelny et al., J. Immunol., 148(5):1547-1553 (1992)); using

"di abody" te . i i i 1€ ! . e.g.,
ol 11 nger et o @lers i RS G MiELGR: b BB RIS R B
usi ng sifirgl iyfeatide Eomfridmg) a biéaveichaifse@é golgpeptdeb@npedingthe seguentemunol .
152: 5368 199%)8); and prepari trispecific antibodies as described, e.g.,
n Tutt BYQRVESSGGIRQRGCS LRIFTAbSC YIS TRy W EHW VEQAFGHCLEWAG MIBESSS w ¢

t hr or ieRal i tadi i ; ) "
ant i odi%@iﬁﬁﬁgﬁgﬂy o) ?ﬁ(l:jlﬁt’?gded ‘the(?e% n ?g%%?@?%YY%%DQ%X%%?gAg)G.Q%%The
ant i bodyLVTV§$AgTEGP SVHPEIAP SHKST SGGCTAAE S G VIODAIFPASVITNG WASG A TSMARTF
conpri si ng\éan antigen binding site that binds to c-nmet as well| as anot her,
di f f er eRAKRRPYESHY @@@NVﬁVIE%ﬁWE%YIQEVMﬂ@%ﬁ%@é’%K‘f’EF’K@Q&H RCPPGD
2012/ 034G ISP OFLEPPRPR B TLMISR TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
25  PQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS

FFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 11); (b)

a second polypeptide comprising a light chain, the polypeptide comprising the sequence
DIQMTQSPSSLSASVGDRVTITCKSSQSLLYTSSQKNYLAWYQQKPGKAPKLLIYWAST
RESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKRTVAA
30  PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 12); and
a third polypeptide comprising a Fc sequence, the polypeptide comprising the sequence
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
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6. Antibody Variants In certain enbodi nents, am no acid sequence variants
of the antibodies provided herein are contenpl ated. For exanple, it may be
desi rabl ewbaoizmsi@ve the binding affinity and/ or other pColusgéiamabo069

T VIS S A L N S
sequencergnaaYsNGSFREYSRIITVISSR WQAOBNNERGHVSININESHY TERSIBIBIGK (SRYi ons

include, for exanple, deletions from and/or insertions into and/or

subst i t UDiNAs 1D whersimdihe beaniytdhiam vahiebladioneinaaiddhe bghtehewsvavible demanmt drpody .
Any conhi natjon of deletjon, insertion,.and substitution n_bhe made to
arrive dESCRERh Rapricuiid Blibe il o e it SRS BiSseases
the desigo®phcphiddsapd St irf$eorfplx and RARtd BERLRINAtREoredsBs Q8BiliBI dF said
enbodi ment’s, antibody variants having one or nore am no acid substitutions
are pr owntibedy Bigneent gpmparce taes Falf molesulssoimpasing naid antigengendisg srmncl ude t he

HVRs and FRs._ Anm no. aci sybstitutions nay. be i nt.raduced.intao an anti bod
o nrerest 0% a-S Rt ol MRSy oY i e e BE R gl | PO
r et ai nedii A erkiRRtd IGeR Dbk 9. FORSHRRRE LS ATTHIRIEN Eidded & | MProved

ADCC or CDC. One type of substitutional variant involves substituting one
or nor e W{9S0I&33220hdudiegboimat dsiittdés antibodigedB e, 9%aink.i HaHy, & 20.3); amanti-c-

for Pur et bR ey st Rpuaiel et depd el Wb aSy Eauids PRp:08) 51 n
bi ol ogi gal CBrAOﬂﬂet'}éﬂo@,sor(tﬁatgequh%§ %@%‘@?)gr@fo\%tlﬁ éﬂracélﬁgéf%%aiimgg%ﬂhﬁiqtfw

relative to the 20parent antibody a have substantially retained
cert ai n the BiGdgiccaitorpammbeud ¢@®pofs thheapanethtt @négnibed\by themexresipha aytibody);
substituti.onal variant .js an affini red anti body,. . which e
conveni éffirGmgeHELaisy disgloped lnﬁpﬁaé”éh%ﬁ%‘égdmgbﬁag&%g%hlaﬁ?cf i 5@%@ uration
techni 94ps3.B0s8sRO P EIESRIGk PartobeIcRoDs. J3106 dsi01. Q384 Pr0sTIS R

resi dues are nutated and the variant ‘anti bodi es di spl ayed on phage ‘and

scr eéned)4b587, (5 1p2 (51051 (696 (268); anti c-awdt ianiibodi seliglosbd id WQRRPDSANTH2T t y) .

Am no aci d, sequence jnsertions |nclude am no- and/or. carboxyl-term nal
fusi ons (HHRROY RO} Ewgﬁ%tor %%ﬂtl&ﬁ@y Em tt(“é\@% YEPY FadeuTe Bt sar FinRg °F
hundred R4 qnduehe nBRoUEL173350d i APRAYEDS findd BR diud2? 1873 281AGhE OF
mul ti pl e am no aci d residues. anpl es of termnal 1nsertions include dn
ant i bodyo, @00 huader Nict ramitien &3 78@ tohiMargh 14 eX0dumder@Ghb @amBE&r 1F3724dr &1i anat-met
variants of the antibod ecule include the fusio

| he N
C-t er mi rit&bedy dipcdosgdan %éb@qil%“%lm ap ﬁ%tyﬁén?t@PBbOW&iSCK%E&% {J§§Olal%§‘ir1 Vi%epti de
20|1 Olialn%g_ef %@ I ?@gﬁﬁ %ég%%éh Wbbb@l/gﬁggr@ te%.l n fep oé fl%bnt ,dlsglr?sgdnltnl body

provi dedwieoed/059654aki eftea-nie ahtiltodgatielaaed et ©26E 0202 xictiding butwhitch t he
antibody is glycosylated. Addition or deletion of glycosylation sites to an
ant i bodyl tanagHdedy; sepretegd fmahﬁbm@%dWS%Hdtaéﬁh%éN? Institpid asterd
sequence, suc a 0 syl at.i. 0RgSd ' : e . renoved.
Swer o g e by AREsOr2. ZROSuRIEERILR: PRoRLARE L BySARRI R Bliday

t her et o JaryarPe4 o o ader thehiniBerant27Bndi es produced by manmmal i an cells
typically conprise a branched, biantennary oligosaccharide that is
genédal |y at tlaereadsnsgt. e atirg-prbyvibedy peMDOsEs af lept encrirargderstis ot t he Fc

re_gi on. §§1%Ote hgt'efod}%-érg%yd S,twl‘ﬁie' mﬂlgﬁ%%%é%ﬁ%eﬁgatfo%?gg tLe FIQ@ uences within
ol i gosa(,pc arrde nmay | nc u8e varl ous carbonyadrates, e.(g., mannqbse, IWacetyI
gl ucosarmh# Qnt%%@ﬁ@@ﬁ@ﬂu Sizh akdre&eistiRY ihpivtLyiakl s d/oa puMEl dnd @ hambpeRH$

attached to a GcNAc in the "stenl o
of the immunoglobulin populations. In one embodiment, the antibody comprises Fc mutations
constituting “knobs” and “holes” as described in W0O2005/063816. For example, a hole
30  mutation can be one or more of T366A, L368A and/or Y407V in an Fc polypeptide, and a
cavity mutation can be T366W.
In some embodiments, the c-met antagonist is an anti-hepatocyte growth factor (HGF)

antibody, for example, humanized anti-HGF antibody TAK701, rilotumumab, Ficlatuzumab,
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t he biantennary oligosaccharide structure. In sonme enbodi nents,
nodi fi cations of the oligosaccharide in an anti body of the invention nay be
made i n owvOoeniz@Bi@reat e anti body variants with certai n iPapruse@d/opioeperti es.

| di . i.bad i . ' i boh
&1t oot urBan bR D doBs ¥eX U PR uf SR d05h, TSR PRI U £
region. a'ﬁﬂEHGF%Hﬁﬂ)&igiﬁﬂ%a@m%F affibd S&ibch is USh7 gnt7uBody may be from 1%

to 80% from1%to 65% from5%to 65%or from20%to 40% The anmount of
fucose is detleseingembbgdinalse theatinpigpntdgonisy sreagemehsrma hmotsculeudlobigomilo hi n t he

sugar chain at n297,.. relative.to.the .sumof. all. glycostructure ttached
o Asn” DO catbodTRaRy ez et rolgseH R s Aot st Vel e fshour ed
by MALDnfiPkofmass 20 spectronetry, as described in WO 2008/ 077546, for

exanpl e. Asn297 refers to the asparagine residue |ocated at about position
297 in the FdnosgemhodiBent tinbemichgntegonist bmelgicemetrearaehlisky domeine e somAsn297

may al so he | ocat about | 3 am no, aci .upst.ream qr downstream of position
767, 1 S Embogibte iR A AT & Tk B JoTa T h PTE SR DatREt | one
in anti hpdigs: P Bin¥ ol v JARY ' YOG ction.
See, e.g. @[ aUSggﬁglg%tn{eﬁr?f& Is%lt)lélfli(:e g?%ngﬁlgN‘%g? &US 26%%}( %“iﬂg;ni%tgy?% est a,S(f)I&Ll.Q); US
2004/ 00%3@Rin¢htowae dHalck antkggyw blals HGK.dIn. ceBxmmphteslirnnéntp uld ¢-owt hoagom«| at ed
to "defucosyl ated” .or "fucose-deficient" antibod arjants_jnc :
00301990k COTob B istySs: it pbsbs It otoh ok poh Rt AT and'or
2002/ 0164328, M 2004410RAR62F: prblSrRARA ORBAEAR il ROAAIAA 10 4iss Hiore

2004/ 0110282; US 2004/ 0109865;" WD 2003/ 085119; WO 2003/ 084570; WD 30

2005/ 035m6H1t), P ARG/ 1685408y MWD 286530058V 42 |esWI2R0RY i3dt 40y cctlkarzaki et al .
J. Mdt. Biol, 336:1239-1249 (2004)... Yamane- Chnuki et al, Biotech. Bi oeng.
87: 614 CRIUPONEBHHMEs aypequat lblﬁse%%ai}&g?@g ?-gpPB%ﬁR@P'ﬁg‘nEFePIER:*_BE?fI at ed
anti bOd'&ﬁﬁ! Ms@%ﬁl\d&ﬂ%ﬁw gell &196fd Gdaniwith c B QbLBla oﬁik{q{%ﬁ?’é fbdeppe 4R pka
et al. Arch.” Biochem BI ophys. 249:533-545 (1986); US Pat Appl No US
20035015010 &:tAlbovidk astuan. Thsoracnembidi2@0w/ OhfBlignaAing iAddhitatedtwith a Ki oMDO

2012/ 031027PCT/ US2011/ 050069 especi al | y at anple 11), and knockoqut cell
lines, JUERTiss gr%&@@%:?%%wrﬁ?san é}%@é%@&@? npjpBlessiprR BatenBrdicel | s

e S T C Rt L SR e s S
Ant i bodicascinvand. aintcsrtainenfbiod inheits, picoy+mdeghtagonist bieste ¢k edpabld gfasadog)aX$COEGS,

e.g., in which a 5 biantennary oligosaccharide attached to the Fc regi on of
the antitBydpricesmakicyBelkiys- G cNAc. Such anti body variants may have reduced

fucogyl ation ' G Lunehi.on. K ¢ i} Lpody
var it o ar o ‘ecfih chiBAGNER. Sdcr BELR0: 1t BRY AT i BB Y g
Pat ent Naoleéul60R, &B4in(dditdaneits,ahe ¢-med Bitagdnid GADHHEKIZBSA6!i fekdtdnge. €1 HAF-) .
Anti body variants with at |east one gal actose residue in t

h
ol i gosadBfigel gell aralifupiéen efrct Hime EBG-ghldhl andéortigP4) @@eﬁa@\ﬁn&@é@m@ﬁ% fghe c-

b g T s T e e R S R
S.): anthafal829¢ 2B phd-BRETY phSspho-MAPK) whitn GBU-dictllLarb adatae Rtith, c-@6e  or

nore am no acid nodifications may be introduced into the Fc region of an
ant i23odyangreevistiadhapicasnge of herdpi! bt wrimg Inneeragn erabpdomentarthaptmet The Fe
15 region.variant . conpr | n L eqi sguencs, . @ human
lgd, | ga ,g%{nﬁgoe(%r Y%@%@cehjjg%l?fgn g@angeﬁ% %I?e?;’é\ggé am %j(;l %{léll I%F%%QP ICcati on

(e. 9. a sedeatd druibb@ity oBExQPRE0HOBY. €n adftaOer@bbdineas| the @Afet ahfigb ikt @eh
enbodi nents, the invention contenplates an anti bo%avarl ant that possesses

sonme butnohgthitit ¢ellggrpbterasionfofseld linessV DgnVERr 23 hRed HIT29 idsipresones ofd N Bl e

for applﬂo%%{[el s2fltn.' Methods for assaying cell proliferation are well-known in the art, and some

30  methods are described in W0O2009/111691; W0O2006/015371; and Jin et al, Cancer Res (2008)
68:4360. In certain embodiments, the c-met antagonist treats (is capable of treating) squamous
cell carcinoma. In certain embodiments, the c-met antagonist treats (is capable of treating)
NSCLC that expresses wild-type k-ras. In certain embodiments, the c-met antagonist is not

Tivantinib (ARQ-197). In a particular embodiment, a c-met antagonist inhibits c-met signaling
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20 which the half life of the antibody in vivo is inportant yet certain
effector functions (such as conpl enent and ADCC) are unnecessary or
del et eri owe.2012/031027Ant i bodi es with reduced effector funeCirars2emoswde t hose

wi th subst,itution af.one.or, nmor.e of Fc reqi on resi dues ,238, 265, 269, 270,
207, 327" het 559 470 VAL IO LGS: Feors B0l e M ARor HBAM AL ude Fe

nut ant s dﬁta%ﬁni%ﬂﬂ%ﬁ{ﬂiﬂ's 'étrh@@f:%n@ﬁpg Wath @h 1090 8f £00 @R 52300 nRPSH ek BOO A ?65,
269, 270, 297 and 327, including the so-called "DANA" Fc nutant with

subst i t Uessof0bim oe &isslubmsan@g®r ambodgient, ¢ cahelrfintagofilSnPate gtmeieignalizggwiths1) .

doscri ba Coageso §ROAR:> ateoshh RHR TR, iRl HiEonBb A POE At 1 ©
Shi elsds @tta@lembodim&Bitlthe CHRMn@EALst iERI 08606, (0GR dmBEiMAR! thicinet

enbodi ments, an anti body variant” conprises an Fc region with one or nore
am no acinthgsuissisinotficletugumbb.ch i nprove ADCC, e.g., substitutions at

o some. enbodn it RBpHGRy dird- BEGTHERENT A TREMERT Lo o (O P EERrt
al tered (034966, @H{l@ﬁiﬂ%&‘iﬁﬁ%-@tﬂwr%ﬁ& ?&H&ﬁﬂ%g&igmdiw olGonpl enent
PCT/ US2011/ 050069

Dependent Cytotoxici'ty WO 2012/0310 ( , €.g., as
descri bed)pyndinS-RairentCASmo. §7189:553); IMD3887 BO64C A Sarwd 94 4deth-&), BMS! . J.

| orved BT 6 TherhEgRa T B e ot R 2 RS LS 2o bl e
for Lhe GiaBalainal mRLERRSILGER fantDBELIP QSR ANo d. St mmunl.

117:587 (19 and Kimet al. 94)), "are described in
U52005/ Qo im&Bdlade )(inmditloyl-2eox cahdoline-PhadfonantdebOdiSe®. 608432 jarFdretiniegi on

Fegi on (6 HIAROICREHO (it 9 HEFTabNLRbes T B erpSop et Vra Ee e or
or e Of J65pE 0L DS USRI 2305 212 28T, 1 B¥p BYBGANY. 3L,

312, 317, 340, 356. 3 62, 376, 378, 380, 382, 413, 424 or 434 e.g.,
10subsst i VEGFRS, Rén diel Tiegdi receptas;j AAS nd 387 385 4Ra1)eTitvaiNinib TARDLLB26))-

See al so_Duncan & W.nter, Natu 22:.738-40 988): U.S. Patent. No.

5, 648, 2dé&“@gé-(%fi@affir%ﬂi-psve@i%,gé :Lu,]qawahwr(éhgé@sﬁd@én@iw Sty
exanpl esy;af .. i af 4 tadn. i L0 be
oot apticte; i VEALA N MR ecr Ther unk BSFD; 40, EABIRY BBSH 20 TRY. OF

whi ch or80065@driky)r ESRYTIESS8 @Lilign MP7boRljotamant BAMG U02cinvitHGF erysioeionsl
15residues; In particul ar enbodi ments, the substituted residues qccur at

accessi BnEbady)entigpdy P Ghen ywpizegpnibaslyi 228 (A WPTII9A07H £0); brraanizgd: h
cystgi ng, j i r . . it t ickhe site
CYSLRL LA EAGANE S TR 8! AR AR NACERERLL SRSl eRASeapiRhe of tes
moi et i eqMeseicHoraso I EMD 043311 €8eptk $orok NBHUQaorbatliniB$XLtI4cCAS®. an

i nmunoconj ?ate, as_described further herein. In certain enbodi nents, any

one or el 6p3lnearperaptinibrig2 dedljiahibgory mghynd & EGRID M- (uperGePsied ne:
V205 ( K%@El 1HH1%J9[8{ J)fncgklﬂfMEJT?Pll)bg Rt, Fft?,aa'na ;Aﬁ‘):!‘%o%ul, Ficlatuzumab (AV-299;
anti-HGF monoclonal antibody), E7050 (Cas no. 1196681-49-8; E7050 is a dual c-met and
25  VEGFR2 inhibitor (Esai); MK-2461 (Merck; N-((2R)-1,4-Dioxan-2-ylmethyl)-N-methyl-N'-[3-
(1-methyl-1H-pyrazol-4-yl)-5-ox0-5H-benzo[4,5]cyclohepta[ 1,2-b]pyridin-7-ylJsulfamide;
CAS no. 917879-39-1); MK8066 (Merck), PF4217903 (Pfizer), AMG208 (Amgen), SGX-126,
RP1040, LY2801653, AMG458, EMD637830, BAY-853474, DP-3590. In certain
embodiments, the c-met antagonist is any one or more of crizotinib, tivantinib, carbozantinib,
30 MGCD-265, ficlatuzumab, humanized TAK-701, rilotumumab, foretinib, h224G11, DN-30,
MK-2461, E7050, MK-8033, PF-4217903, AMG208, INJ-38877605, EMD1204831, INC-280,
LY-2801653, SGX-126, RP1040, LY2801653, BAY-853474, and/or LA480. In certain
embodiments, the c-met antagonist is any one or more of crizotinib, tivantinib, carbozantinib,

MGCD-265, ficlatuzumab, humanized TAK-701, rilotumumab, and/or foretinib.
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nunbering) of the heavy chain; and S400 (EU nunbering) of the heavy chain
Fc region. Cysteine engi neered anti bodi es nay be generated as descri bed,
e.qg., inwolnRatent No. 7,521,541. In certain enbodi nemCs/USan1ani0sdody

rovi ded herel be .furt he i f.ied to 25contajn additional
Ponpr ot ei nacasde atats et APESiiciieh i FEREMAR Mool f o cxrap v o
The noi efsin@sodihab eV Biosd@iceyatul Bafuhn A8 XIHGE giahithatiab NChdédR 1LY agr €
not limted to water sol uble pofymars. Non-limting exanpl es of water
sol ubl e wadl 3mfety hiimen entehodinstknawe apditl .1, Edidt EQ.5t BO.2pB6.¢eEhy | .dife 3ging d416. 3

PEG) , I : | £ne / I I I : :
f:ar béxy?ﬂ%ﬁ%ﬁ%ﬁ%a Hﬁ@ 2}?‘% e@?’?@*’%‘%m@{eﬁ%x EIPCS'OES I?Z%B@Ibﬁpw afumagizetione,
pol ys1, aArtib&@aheXh@ @recRPLYHERS Wt IftdrR¢&NRith BIERYLEGER MR8l £atidh Mydsdyde
copol ynmer, pdl yam noaci ds” (eit her honopol ymers or random copol yners), and

dext r an iohibpgwigyHGER, bigpalingy rOtbét cdeng)gsoif yetitodieneiigh hiedito EGEGpinolpgé b

ol yoxy et RTCKe Bty B RS0t 4 & B R T B MR B ST i R
t her eof -MR?B'S‘Q@ZJMW@RE@S@QJ s o1 phglidehndasmys Méﬁ%el@&lﬁﬁata%g%d {d}iants
manufacturing due to its stability W 2012/031027PCT/ US2011/ 050069 i n

vva:) er. 'rI]fh@req»ﬁ; byaimeas chanyerfzed @ﬁ? 6032 5w @ctlumﬁnab,v@lk@ﬁff IX@mn dndm:ghdped bonaacB28 o (rj
T i ,
T e R Gre R o e oG i EyMeaAlEE oy i FORR P et

mol ecul e8ipbdy GHERAS), anﬁﬁb%ié@%ﬂ&%%‘ind;tggé AmdYREGER POY YIRKENYSES! 1 50);

derivatization can be determned b on considerations 1 ncluding, but not
51 i m t echunemnized enghahnitriecialaatibgheypbattliied EGFRfasnlesdribed inBSthaeenaNbi £891,99@ be

el i nea e andboGeaha tGROT ReroeBrib Attt Ceo gt BeTon baehE MMy
and nonpis%é’gﬁga%ggﬂéeg}’/! IEW JLOdhce %,A%%%%?ﬁé%‘jﬁﬁ/lﬁ% a@dzu%ﬁgéure to

radi ati on ar I de n one enbodi ment, e nonpr ot el naceous lety is a

car ben rameinited BG&Reibodl dired®edagaiMNaEGFRAbatctonpetes wikb b EGF dhd TGF-
11600- 11605 (2005))... The radi ation may be of a vel engt h, and i ncl udes,
but is ﬁi@hwff)hﬁggé)hl%@m' | '@§§@Olf lﬁﬁ{lara%ﬁdrmé%g\éﬂﬁlogpa?fg r;lél@?-lI%’ze%ut
whi ch h i ' ta. - j -
roxi el € R R R BT DRAE o, ARLELER ol SRPE LG Rl WM BBy BB
enbodi maigent, thne gamdatagraannnsmoasn;ogale ey 4 gBaR & 9ci39p2L Mengk Rutera iGimtddyly

(such as a c-net_anti body). con% ugated to one or npre cytaotoxic agents, such

as 15chenot hetpEWFRanibedics thet argugefy! indhomerhodhpf e ivreption gittude appxi ns
€. %) RLALENAOShdSwitf Q%gi&gh{ Sahit aﬁwe& 1cIt§9¥d BEFRTanA2Gh fldudd or iIle%ga' 1

(

pl ant, or ani“mal origin, ragnent s ereo or radioactive I sotopes.

I n one eibPRIac@ity, TR antibadyoetejed gatl@otrRalnhastal shffttyerdly wero o Bind gt il iADC)

in which an antibody is conjugated to one or m)re‘drulga, i ncl udi ng but not
84

li mi t ed fPOEGFRofogyrmplsi theentipadyanay and pamam g-npgs gviths lyoof bgweds 1954 and
E Pat ant ; 4 : i ()
monomet ML SbRd AR RS abbe R ShA' B UAA repgnance based pgay

Pat ent Nesch &3 tI63BIAD3: &Rl &, JoSEHERA8n PATUA ppl#2Bo2 BB licafiodiNbast at i n; a
calicheam cin or derivative thereof (see U S. Patent Nos. 5,712, 374,

5, 7%, 588028078823pP¢, cngymefinkgbimmurpopbsorbant assay {BLIFTY; aml copmepion aga

577, 290, TS aE e SRRy R R 4500 A
a therapeutic agent in targeting and interfering with diseases or conditions wherein
EGFR/EGFR ligand activity is involved. Also, the antibody may be subjected to other
biological activity assays, e.g., in order to evaluate its effectiveness as a therapeutic. Such

30  assays are known in the art and depend on the target antigen and intended use for the antibody.
Bispecific antibodies are antibodies that have binding specificities for at least two

different epitopes. Exemplary bispecific antibodies may bind to EGFR and to c-met. In
another example, an exemplary bispecific antibody may bind to two different epitopes of the

same protein, ¢.g., c-met protein. Alternatively, a c-met or EGFR arm may be combined with
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such as daunonycin or doxorubicin (see Kratz et al., Current Med. Chem
13:477-523 (2006); Jeffrey et al., Bioorganic & Med. Chem Letters

16: 358- SGEocﬁﬂmByn7Torgov et al., Bioconj. Chem 16: 717P¢2ﬂ$®®ﬂm5mm9hbgy et
al., Proc. Natl USA 97: 829- 834 000 Dubowc

B oor g, % AR e B o Flane oo sdE Bty then i PAEH ifecfos Bojgeyie

30Chem (43: ¢B3Gr 4343, ¢rd0ésptatorUe. (FB&I)eﬂIchDJ@ Fc@l@@@? DeyRIRCOALY gxcht €;

V|nde5|ne a taxane such as docet axel, pacl it axel, |'ar ot axel , tesetaxel,
and ort dtcaR8I (CRI§)rsoah t frsoeprdtuladdfons megBnishy ta st kot @NBGHR reantessiag

eyt (el e fiR RO ey AR b RS Tt RGP HerETD SIE IR Sfgsd "
2012/503 JQZFR6T ¢ W2 Ok O 2881 ds lpm;ge@‘sda Eardi o@fatrh@ttulﬁdlﬁg GhRLY a@RPIARKNY

active fragments of diphtheria toxin, exotoxin A chain (from Pseudononas
aer ugi ndsads,the pypdtoxik aghati (.2. sdpoiin, Atieisirferomedens ahka&mdhacrm A elaphasar ci n,

Aleurites fordii .ei ns, dlanthl r ot ei aneric n roteins
Chap | EREhS e SaSigIR e it ER e @%@ﬁﬁ&nr Rt e R o1
s apaonarlb@gtgaﬁﬁwmldr anti ?rq}atgﬁfentsr{g | e@b bl%écﬁ&eédtfbedleg)eﬁ{ st oci n,
phenonmyci n, enonycin, and fhe tricotfiecenes. I n anot her enbodlnent

an i murrodwdjoge; the boppaifis estitedy annyad dye BispatescViEGeldGRR ragtibodiengismeted d to
a radi oact i forma radi oconjugate. A variety of radioactive
|sot§pe§nik§%é@gggggﬁ% for the production of radi oconjugates. Exanples

i nclude At 21455Ad 3lq &ﬁ&?%mé(%md%%ﬁ@%&%&ﬁ@ésu%ﬂ%%n &kgéefﬁgédﬁ D 212

and radi oactive |sot%pes of Lu. Wen the 10 radloconjﬁ%ate I's used for
det ect i diS561658RWSEGPI0S &Sa47 Hi1oBHEH 63 0d1 BHEP G083,V BGURGHApRISH26641d), es,

ones LSS gl BBl e Ol LB TREY R

I odi ne- 123 1298h1 US()@%JP@; §§§602§6@' %@1%74“%8‘1%511%09?5’66@9 W$)9909016,

ni t rogen-15, oxygen-17, I'i'ni UM manganese or iron. Conj ugat'es” of "an
ant |1bodwm92mwom9935ag@rwo|®m6ﬁ UEARMA4SE NGS 576084 1 dﬁ%O@fZO(hﬂ fligsouT49%al

protein coupllng ts such _as N-succi |n1 1-3-(2-pyridyldithio
pr opi ondtastt ug]‘,f}:B @em ehﬁﬁrf ta[g_opﬁ_s#gcp gqiehgé 1{&@ $¥8774 er?otlmb R)SI

cycl ohe X §¥?§§ | functi onal
dgrlvatﬁgggn%¥£?%? o§§?§§§é( uc)()33 j@#q%;%ﬁﬁhgggﬁéiggcg@EZﬁC1) active
esters (fhmdsplﬁﬁylghrBMG];V-rﬂBm-d)drplﬁﬂin@l‘)pﬁopﬁ)xy]éﬂ o}mhyzﬂﬁmqus ditydahloride, Pfizer

glutaraldehyd bi s-a npounds é such_as -azi dobhenzoyl)

hexanedilafi:d tﬁzpl§?’%z&§ﬁflﬁlrl?r %V?ZF&F‘?*\)e M é%]ﬁgod@ amm% 4-(3-methylphenyl-
b| - p %ﬁ@"%@ﬂ%&%ﬂ %ﬁe&‘) hﬁﬂB@f‘?S’ YNE)-chiiol £ AGY gﬁ%ﬁglg W@%@&yf ol uene

iisocy I's-actrve orrne conpoun

1 5 di f |piggriati 44Aﬁpﬁimlﬁotﬁemam}mdﬂﬁe¢2 Sdiane Boahringet MMl P 166 ¢@)- be
prepared as described in Vitetta et al Sci ence 238:1098 (1987)
Car bon- T4l4-Kbwheelathylysrine b vaoktadAlnyranid-apil dpkenp)r dned-(4-

B R e T A T s o

may be g(3-bloagphbhyd)akiindkles-quihagdlinyt]ad-bitgnaneillen SK B35 6R(NY4-pBovklsrodi-ug in the
cell. For exanple, an acid-labile |inker, ﬁ%ﬁt'dase sensitive |inker,

phot251 alfivasonhicpwgmingl-psyangt7cihexes-arnading 4 dracbslimanar utenamide): ( Char |
et al. l%atl%ﬁ)r (TR%rb, é?ax%glznt%lﬁ:h(‘lg')? %@64711J (Eactlﬁl%g gnttraMecai %Qﬁ)@ %91 (681){5)? €

ueed canertinib (CI-1033); AEE788 (6-[4-[(4-ethyl-1-piperazinyl)methyl|phenyl]-N-[(1R)-1-
phenylethyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine, W0O2003013541, Novartis) and PKI1166 4-
[4-[[(1R)-1-phenylethyl]amino]-7H-pyrrolo[2,3-d]pyrimidin-6-yl]-phenol, W09702266
30  Novartis).
In one embodiment, the antibody, e.g. the antibody used in the methods herein may

incorporate any of the features, singly or in combination, as described in Sections 1-6 below:
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30The i munuoconj ugates or ADCs herein expressly contenplate, but are not
limted to such conjugates prepared with cross-Ilinker reagents including,
but not Iwoizbed3te; BWPS, EMCS, GVBS, HBVS, LC SMCC, MBSCTNBBH1/08SBAP, Sl A,
SI AB, SMCC, SMPB, SI\/PH,Is I;gﬁﬂfl\@:% sul f o- GVBS, sul f o- KMUS, sul f o- MBS,

sul fo- SI AB, sul fo- SMCC," afll" &% ™8™ %2012/ 031027PCT/ US2011/ 050069 SMVPB,

Ve Labl e o 15 orfip ibplbl ke BHoRetog e TRheh i Mo BTG SRR 1), & )
L11. DI AGNBREY GaMRIHIGER [hd, Bierdafathitcd OEFAN ¥ERT FON-SH Ay hites FUBlQdsy f or

identifying a cancer patient who is 5likely fo respond to treatnent wth a
c- met arfragyonisst oooapnédsintihodhend peher bhgrdettedescnbergbalnet Fer a tadvevpalf degain' s

h hi gh t - et  bi i h -.met _bi k
cxpr S5 DR TR L SHE Ut <h: Nahdratkoi PRarg (LE13T 8ot ES o U rent
Wi th t heyLniBts, at agoPhRkthihMNindNRAIRImASRES of MO CIIWE AR i fes

met hods for deferm ning cancer patient 10 Pprognosis, conprising the step of
det er m Rasgninirg bk Maoheedsat bpmtges Vedag e¥evhdsrla, py. gho-8id (H94afsee alsetWO

bi omar ke, rei he c-met bi ker ign j.ndicate hat

pati ent %%@q’gg;e%r@nqé- Pais Nove ?éﬂgé“ B At T ﬁgirﬁwﬁﬂcu@%ﬁ} S Hah:

pr ogr essi. QR Y, ; i i 1 - et
B agon S P S Sul MRS e A o
det eiOm rHaffglife; seetU.8i Ratart Rex. 5859 846r essi on, conprising the step of

determ ni ng whet her a patient's cancer, has a hi gh anount of c-net.

bi omar ker , wHERRHLATFARUIRRAY FragREhts i) Wesangiget- m&ﬁk&%ﬁeﬁth@mﬁéég%ﬁleahd is
det erm dln.a.s I I i ] [ A, i i7gh )
detorm AFYif i8S S LGB e RO TIKOLIE IRGHE) BLIAN eI,
st ai ni ngl3kr2eo®] ind Halbinpdrred. moder/édre Maig bt -Uiet G teaHMOA4R (1998nsTigbodies hi gh
c-net staining intensity, wherein c-met expression is detected using a

20c- net a&ﬁtt‘f“t_ 8¢S e ] S‘_frﬁ@dén Fdsan & phr Ner Medp?d4%ildth @(Wé?-cat es that the
patignt is | 'éﬁﬁ%@-ﬁ%ﬁaﬂ%ﬁibb&%ﬁ ERSGHLER I?%ér?]%s é;osﬁﬁ;ér}éé’%l&”a@tll}]&% RAGSEEE thl S

treated with a ant agoni st . e I'nvention herein
concer nsheavyr@iainodarfabte dmhae bi sijowa pdravapy thicdighachand vanbleddnnicahaer (e. g.,
NSCLC) conprising determ ning expression of a c-net biomarker in_a sanple

from t heijaederln Cori#p cabPdErdnty a ainglendapainapiiodirdnt hpparengls-domain evel  of
gfg:rgfi;agﬂg@%qq%%ﬁ@ B0 ham, DANE: STPOTISTBAE 1% AR 4,8Y), OF Lhe

resu In se I‘'on"ofa c-nmet a agom st, uch as a

c-met ant i bodynd-@ncdsatibediéy @al, thecthchhiectpi vahible dommanatdee lighbedineditable
where the bionmarker(s) are present a low (i.e. |ow or substantial lf%/lﬁs
% h a

undelectdomain fosyed yingle petigeatbinding gHop) ar%éiSéleiieéidﬂe@r expmpe.t WEOLPRRAP3 2
; . | ; |
campr e 1 BAGRTP cRhREheb IR Godo P 6T AR mers B RATROBLAIRAS . 1 e

i nvent i GBqufiRY bl @Stagonigiciosktdh, a1t Whiré b \@ldnbebbpeattibedefdiaialnadamitableng
determ ning c-net bliomarker expression in a patient cancer sanple. In sone
enbodi mexspBistigleffecttthemoppvalen irag-ofaonpiagned Kutbode bits anriet bedye@nIISingid/ or
CS when th gngtig% s treate witla/oe}r c- et anta% l.n sq

- singfe antige 1;ndin arm) fesults m a CHULS 0% binding of
enbodi mentssS “aeectl e S MW e he Jo1Y) Y02 T8 _Ilﬁg%ﬂ?lbg]ﬁl%]@ _
bi omBr kehe iRy @ 8 eeseasebul Famdfhore Fbe Wﬁ@—@rtﬁélﬁatﬁ@b@iﬁéﬁnépﬁsiﬁg’ £B¢ agiod th
the c-nmet antagoni st. In sone enbodi nents, the cancer is NSCLC.
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 overcoming a major drawback in the use of conventional
monovalent Fab antibodies. Techniques for making one-armed antibodies include, but are not
30  limited to, “knob-in-hole” engineering (see, ¢.g., U.S. Patent No. 5,731,168). MetMAD is an

example of a one-armed antibody. [add other one armed monovalent formats? Genmab?]
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In one aspect, the invention provides a nethod of determ ning patient
prognosis, conprising determning |evel of c-nmet biomarker in a patient
cancer sawpl2e12/d3m23onme 5 enbodi ments, high c-net bi omar ker/use@nssioskel i hood

of decreased PE nd/ or coppared. to a patient whose..cancer  has, l.ow c-net
bi omarker 1 i EDR SRS B PRAGRY Sl MG ekt & i BEGHos et it

I ncr eas gotebiStia dfe®ion@? anhemct MEbER! ds8hdll 4sSprbd @R By \WdohtinaMe hod @él@%{;g. st.
In some enbodi ments, | ow c-met bionmarker expression neans decreased S
and/ or @5 cafienphigs),padesnibed Bertimeat ed with c-net antagonist. In sone

enbodi nents, the cancer 10 is NSCLC, and hi gh c-net biomarker expression
means i ncreased PFS and. oChferid@nmd Hneraméded etritibogies r eat ed wi t h c- net

ant agoni st in conbination with EG-R antagoni st. In sonme enbodi nents, the
cancer i s NSQhCert@in@dmbowintenfetn bitihoey peovidxddiceds isonchiraris attéiwide ageaiRFS
and/or OS when the patient is treated with c-net antagonist in conbination

: ) h
wi t h EGRRIBeHGyRPdics arpsicperigd, agpiidy-S. Bastivo.¢h816.56dt anyl Mieniiseact pls Proc.
determ i T INATeN K M_Ng: j 3
sanpl o (Lkrealh (1P APBsIRRES Pl PonPRLhRIT Wik BRBLETLAnfiLicE,
det er m moAthu@xPresisbleRe@dn . € ; NRdridblcadBiok @erivdl frbt@ aSAGME Srat, hBmS@ARabbit,
enbodi nents, c-net IHC staining intensity is determned relative to a
r ef er enc® ngathyman pampéhBsu@nscdnaliey s anda hgpaheaiankiegioax gp a Séithes ckamnple,
det erm ned .usi-n - met. st.ai ni LNt ensy t. COr i ch i i.scl osed
nor an, "hiehQdhibafy T PR TR oG LA S BT RahEE. “The
met hod fdhrbdu@rfraie Mt bs®S patchadrtibpiNgChihecriRaintibadiss dakied amipchindiger e.
In one aspect, anount of c-met bi omarker expression is determ ned using a
met hod doagprantsithgreehe step of determining expression of c-met bionmarker in
the sanple (such.as a.patient's. cancer .sanple), wherein.the patient's
sl e has baboedn BePdiARD: p RefRRE PN RhymdReET DS  FRE e boay.
I n sone Rleedentisedics Mamahied &f @bMdeNehnhiHo@BsiLkYtol Hinthdt Bl @it il ve to
a reference value. In sone enbodi nents, c-net biomarker expression is
det dbmi reecifisithandaaftnimeef the apigniagnombensn aytibodpr Cagerslih erfamagizgd gutiboskyd
herein, e.qg., in Table A in Secti.on.111. 7 ow. | 0 enpbodi nents, | HC
anal yet <niFpheed e SO ERERD I whief SRBN e, T KB TGN B0 e
t her eaf tRfived RoRNEnAIRRFAIBMb0d)) QABIFRX Y bid Jj%rﬁ&lsliﬁj&ed‘) hreSdedivBd REnCIRInhdsl ar
nucleic of the slides. Hematoxylin is wdely available. An exanple of a
sui t abl enhbedt ssryérices.i 4 heganizos gitibody lop(iaesly avid yalsoweprise gihtcsst alppti®nmiel ei
are desi.red, a bluing reagent be ysed f owi .ng hemat oxyl i.n st aj ni ng
V0 2012/ 87 53 R RO R Bet- oS RS Hb P R o S P s
di sclosedpiirnRl Qvith%ﬁe%&ldﬂ%treﬁ&f’és%dﬂga nBh-B0Mah ¥n @ISR0 G, 8BRBodyBfrom
di scl osed herein, e.g., in Table Ain Section 111.7 below. As is 'noted
her ei n, ‘oltiblethedil YRaedtdures arcadertyed)d efge ¢o edtor&seimpiraveangibhdy spscdivety ker s ar e

di scl oseqii hfyrei n. In some enbodi ments of any of the inventions disclosed
her ei n, f”@;‘ "c-net bi omarker 5expression is net diagnostic positive

clinical statpgnaszdefkiBedict hARERLAAONERaME thofPRE Bvb &GS, BN in WIm§QBBnd
enbodi ments of any of the inventions disclosed herein, |owc-nmet biomarker

expr essilomssen, FevndBagoio$d il 61 ek (2068)c hidare dlirtlstr desesibed, edef inRaechinmnn et
accordance wth e rein, In one as t, a t C- bi rker is
ot o MG NHGT R A D RO RE ket HL- TG A7 berebrt AQ-gun DB geBEE: on
profili Q@98‘§§§S_(P%%PN%§. 9.8PCR) 7. ﬂﬂ’t@q%ﬁ%g%ﬁ%&@}OSQEA@bYI‘éhs‘-’tlmi%‘ﬁEL,

MassARRAY t ni que, or FISH on & sanple as a patient cancer sanple)
Wi t h antMetbodsel6: 284 K00Y) (dapctiting SORE G DR ngratingy; PadiaonMof. anenoie8:489-

bi omarkey in the sanple, As is noted herein, other Dbj rke be .
det ect ed!SEkEHRIASG PRI Bl UiRE Pé_é?@l Afwiagteli Yedadnar i) é@%ﬁ%ﬁ%ﬁm@ng rom
the pati-gRishyfiheSt S HYoulkATESHeADPE6 8N%8b00EY uRd Riinkihe: Bl FRIKE L eer,

30 83:252-260 (2000) (describing the “guided selection” approach to FR shuffling).

Human framework regions that may be used for humanization include but are not
limited to: framework regions selected using the "best-fit" method (see, e.g., Sims et al. J.

Immunol. 151:2296 (1993)); framework regions derived from the consensus sequence of
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herein. The source of the tissue or cell sanple may be solid tissue as from
a fresh, frozen and/or preserved organ or tissue sanple or biopsy or
aspi r at e;wbl2oh3en27any bl ood constituents; bodily fl ui d?CS‘lIIShOl&@SQD&? ebral

spinal f]luid, ot| ritoneal, fluid r.interstit.ial

ool et PR o mastoder BRbsbO BE e ety Bhinh RSB AOR HEL ssue

sanpl e f@dﬁe@@fﬁlanbCZNaﬂQ{H&gU&dSUml@MZ%le ORPHERS byall Dt BEMIHEd W th the
tissue in nature such as preservatives, anti coagul ants, buffers, flxatlves

nut ri entl$1:26a8 (198}, bsman mature (Sonwelcallsmrrtpteéi fremewgﬂmegwaﬁpt emiregarinfine

| ud but t | t t tu bi t
It Rt N A e N L R kT T ER Ak AR il
or cell ﬂdnﬁ@)%rg%c?lé(rﬁchehﬁ@m&hﬁ@f&nfﬂrg FR MRS BEk, %lgm};aca bKQ., DT BRETCHRS, as
wel | "as preserved tunor sanples, such as formalin-fixed, 25

par af fi r2—7érﬂiﬂéa&léﬂ6$41ﬁ697MI¢ﬁi®9k@talf JoBieh @hﬁmmb%@lle%%lﬁrﬂ%@) enbodi nent,
the patient sanple is a formalin-fixed paraffin-enbedded (FFPE) tunor
sample (e.g., a NSCLC tumblunsaiphibmliesa breast cancer tunor sanple). The
sanple may be obtained prior to the patient's treatment with a cancer

medi cament  ( SHebrt£i8 cAbodiMidntss afieitibddy peid@t ereid ea Banii atiteyty. bHuebh ai ned
fromthe primary tunor or froma netastatic tunor. The sanple nay be

obt ai nedngbodipesntlisereduseepsing Viﬂil%tte@inscglﬁ@k@wbm the ait. Eugieplaatibediesssret he
tumgr, h tast yyor. sa ng,
Ly e FeR A v DR SRR MRE S b PPl T AR S adendil S
MRNA, prgﬁamoﬁbelgrc@en@p@nphmtm(gazo4)5{)459:@00@) but are not limted to, gene
expression profiling, polymerase chain reaction (PCR) including

quantitati ve Hean mubedﬁemae/dmpr@@wfi bymmlsétyrmg RSHNMIQEDAP RATANEATAIdy S S,
:/EQS;'RR &xpnn%lg% /eg?’ %e%7nl:1)? 1ﬁ O%ééigggngt%gts au?n%'n{ %&’165 %%E%FF g.(Ing)ﬂésels Qv'?th( SAGE)

enbodi Mefinsan \RFAEIE IrELi SN @SPbANE tb AnGiktAN dHallekhe. Sueh aRbRLiypicallpdonsdis alray be
performed using IHC, e.g., on patient tunor sanples. Vari ous

exeripl aroy amertiedef thohurgen samimgiepubindeeir wbxchésma@stbft orlogkndusnow be

5d bed t . Ge P al ,
e hods TarmyRaDRulin FEL B aibick at PrSeT Rl H R R Rl reted gdaPue T B o
net hods Jhasgd Aoyl IRkicAnraaf@dhishieOhe RBRIOLRHEI S Rt #RSlobaRsl Id¥ehiieds

based on sequenci ng of pol ynucl eoti des. The nost comonl y used net hods
known i rgentr@llab@enfloacttva@dqEahtqqu“caﬁm@thOQS()foobbtﬁm mymnemgibodics from sanpl e

| ud th .bl tt tu. h P k &B :
et hods THKETCRUTAR e gRBBY Ebe: Dipktsnts( 1b68Hs APRAC e Fbpcoer O assays
(Hody Bi Ifhfté%ﬁ?mls%i@ﬁs 118% %26 13355‘84(&8&?&11)1%)(@%1%@'( WIEMas@ine Ry NU e peiehONo.
(PCR) (Weis et al., Trends in Genetics 263-264 (1992)). ternatively,

ant i bodi%s&70xdp d:mcr@hmg HVWH@Etchndngy,ébSQFﬂt@é Nap €l i87 0 daghridresK-M ncl udi ng

o o553 B A S FIAR LS BB A0 BB
anal ysi Sde'hé}%h%j?E%ﬂ\/ﬁiUsméé{ﬁbﬁ) 29J. I@@rﬁ@n FXRILESZLRAS froMHlact @rﬂf@o&i%ﬁ‘e

expression analysis by massively parall signature sequencing (MPSS). 2.
Pol ym ergserattd diyrsuétean tiabrm{yReRjurt@br mh@ﬁbd\,m; lgyu@sniniag edthabdifferenahuman
sensj tive and fl.exible quantitative nmethod is PCR, 20 which can be used to
conpar e RNAMTEY8Ms in different sanple popul ations, in normal and tunor
tissues, W t Rygha W itdQHEs géﬂlﬁsé B@ﬁfaﬁ@wh ﬁrRioﬁﬁaBaé@& ﬁl‘éih%ﬁs pﬁﬁﬁﬁﬁ q@eg)fmagene
expression, to discrimnate between closely related nRNAs, and to anal yze
RNA st r umtimneuse-human hdtesonfiyetata sdlElmeis Sort the proslobt@in afmuMannRMbcfomam a target

sanpl e. ting ter is typically total fro human

t unor s cﬁnlg?fﬁﬁ%ahaaéﬁeer} ??é”sd’edlar{ée%@r% JSP7ORET- H@W?@ﬁ%?% é@g sodeupey

l i nes, S r

tuor s, ERnnr s dan  OUP PIMCRBT R RO RO, MY et (Pé%"
panc3|0easlnc sNbeérrkt MM sand Bestrics ¢t aby dr ymuio@r UE7: 861t291).) tibinan zmtlbbdmr cel l

lines, with ooled DNA fr | thy donors. |If the source of NnRNA s

pri mary SOfsied ViRhmaLR- 05@ hégtl B4 ehnorIQﬂry aé%%ﬁ%sm PO Eirch e 76F- %fftéh. ved
paraffin d <l f ); ner al
met hods %Cglgb&q %A@gx”?ﬁ??% (g)r% @\g nélfl\/\%qtﬁ((lﬁ% T Héée;tlrﬂtgsezin a‘tfeél c?ggcl osed
i n st andaampteekt US0Rsteof Nool, BRUS 24 (dbiceibogyprodurtibu ot mgnéelendd @umahn Ig\1. |

Current Protocols of Ml ecular Biology, John Wley and Sons (1997). I\/bt hods
for RNA extraction from paraffin enbedded tissues are disclosed, for
exanple, in Rupp and Locker, Lab Invest. 56: A67 (1987), and De Andres et

al ., BioTechni ques 18:42044 (1995). In particular, RNA isolation can be
perfornmed using



WO 2012/ 031027PCT/ US2011/ 050069 purification kit, buffer set and protease
from comercial manufacturers, such as Q agen, according to the
manuf act wer2o/a3m@evr ucti ons. For exanpl e, total RNA fromCgaisk&iliosooeul t ure

vai | abl LR ORI RP R T T e s st S BRO G hih
Puri fi catRAbitethubaRIHeENAREOFidomas) VAhRA hybMi¢ma techitflo fobdaneBlnefdey RIVA

Isolation Kit (Ambion, Inc.). Total RNA fromtissue sanples can be isol ated
usi ng RN#soSteatrtsd I(I“V@Illmﬁeszsan)d Brmbblem Hppaolegy andbtistopatiolagn2®8):-92bP 3t ed for

exanpl e, chl ori adi t centrifugatio RNA
cannot S8 SEE Vet i S dRfoudelhh a7y PP S Pl fmit A ay inisaton
pr of isl i ey oy BB, §7G3I)q85_©\lqg@(g)t ranscription of the RNA tenplate into
cDNA, followed by its 10 exponential anplification in a PCR reaction. The

two nost conriiurhyn agbddice vey sbsotheapesaricp baswdatmgd vastlpieovampblealohast osi s
virus reverse transcrj ptase IWW- ang. Mbl aney. nugine | eukem a. virus
ever se FRUTCEY 1 HOdt PR AR ATV orrio R P8, TP RS oo HBt RO S BT

typi cal | ¢qRink8Bdaydch e %QI%Binfeh Gvifhrd ARIr8d hiARIRHBX STREIR, TRhnRuESR: dT
prinmers, %ependlng on the circunstances and the goal of expression

prof i | i mglecting heranpitbodiex froacintitofNBbreps e déEribed belew- t ranscri bed using
a CENEAMPTM RNA PCR kit (Perkin Elner, Calif., USA), follow ng the
manufact urer' s instructd, ohshrariPeriedd AfibodIRA can then be used as a
tenplate in the subsequent PCR reaction. Al though the PCR step can use a
variety of theitiiedicsbl erelhientiopengeantisdiid pokyB&iigs@smbihitotiMpitaidsfoenpl oys
the Taq DNA(goI ynerase, which has a 5 - 3 nuclease activity but |acks a
3 -5 pra@@b@ adlivith thardbsied acsiais oaécttwtilftSy Forrm%nplemqmm Eorethotsype kagwy
utilizes nucl ease,acti,v Ta r.Tth rase drolyze a
hybri di zaiﬂ}eoar{? for 53801 cilag%d‘SPlﬁth rgE : sl “BP{PE%H;?S Eoﬁza?% S

equi val se'ésm@ufél REB&I aﬁamglcha/ra&@@st&@ sﬁﬁﬂmeﬂiws atirgaaned, eqt iifle priners
are used to generate an anplicon typical of a PCR reaction. A third

ol i dénudileagenlwm @)tralpndlﬁ@!hoc{ssndéde@d@&zp@gﬂéﬂ&dtﬂr(&w@@m Pird., ségunee

pol yor dAE eGP ol SBTeReire B Palb NS R et Ss i S ang a

quencherssyl aoicRSmaM L. @Yz@urm b24£6rs (I@QWPMa&ﬂktSa?ﬂ gnvbr Bt i BepgyY er dye
i s quenched by the guenchln ye when the two dyes are |ocated close

t oget her(l%%Z)tM@%saﬂm Byadtiuing Hpﬁ@b’e?ds MOllquiaivre?z 244: t@lt-1 ' tn(Loeadt Homant he

The resUlEel OB as oL ghSH e ""éeia&Z%oéf’éaoi%h@%%ﬁbiﬁdf% A

rel egsedp;,eRa 5?r10d¥ﬁo9§ (i(TOﬂ? Hell8Mmet Pr%@@aﬂUWS&QU@ﬂ fleeiz49f1ohbe 1 3£00Nd
fl uorophore. e nolecul e of reporter dye is |iberated for each new

nol ecul 26891 dreblzed al. ahdnuet@cifedmdoL84(he) uhpablEHEH) r epor t er dye provi des
the basis for_quanti atl e |nte retation ﬁ g a. TAQVANO PC& andbe
per f or ned usﬁﬂ%e%?} ?H ¥Ry fi%lﬁ?pé’ 858%%@2 204 JcHrgE ArCsgRaryy ncgr? ABI
PRI SM 7

1&8@@ P\)mlc_l_/ Mlaﬁler %foﬁf(PCRB‘ ay ReEMbinkd CRRIbHL dﬂm ﬁﬂlagghbr‘a\{%@i h@fich MR

2012/ 03 US2011/ 050069 Bi osystens, Foster ty, USA), or
Li ght cycher bd Roeshed Mylaetgdnabin@ing phegr asalesqribivl mmMaintey ctGdr, Hanyjey. Innm@nol

Guarics t o 50! S0 cenigs By G5 0Tl Bt oty i hesdh adslee it BEL i on

System I&e&? gﬁl@ms %99§Fa%t §ar1%$en"f‘s tﬂsfamgyrshﬁ;nm&mrso Fc'%é‘ﬁﬂ)‘%qdeq{?%iphﬁﬁluty

devi ce (CCD anera and uter. The system anpl | |es sanples I1n a

96- wel | dndbodits orthairmencmeowathent thE)mequmgmnpcbﬁ donstatctiog hybradoenas. i nduced
fluorescent sigpal is.collected in rea i me_through fiber optjcs cables
for all f%srwémegv theri i eRUtodg cap b Pﬁ@n&% grimdpatg hio HeYidaasnglr Ofkce f or

runni ng de QF b BN ?aﬁ‘% %?ﬁo@gé% %I?d ?ﬂ%’ eﬂﬂanﬁgé CyC]]ﬁloult\lhlﬁ}!’ fmiZat yasdat a

are |n|t|a y expressed or t I scusse
abowe, fdemr‘t&sld:;gr(hﬁf el ctels, AVBOr.2aDr 7 U bIY). dvedly, n:zycé Hbranels amp\rlmstent

t he amount , of od ct anpl.ified to that point in {he anp ication

react | or’fnadFWémfgSﬁl Y\}%{élantl%mffPWé%Xngen@ Segagnts gom; SF%@ C? e%t%%%nga%CR
statisti errors
and tne 15k e ARl iR LSubE b Bh AN B COR LA B T

usi ng amcbcﬁrhp]ﬂshahatﬁatr@&dalﬁtdn vithe as dealibédbeHosgenbdb@ndad &Vingrek pEsBief], at a
constant 15 |l evel anong different tissues, and is unaffected by the
experinmental treatment. RNAs nost frequently used to normalize patterns of
gene expression are nRNAs for the houkekeepi ng genes

gl ycer al dehyde- 3- phosphat e- dehydr ogenase (GAPDH) and P-acti n. A nore
recent variation of the PCR technique is quantitative real tinme PCR
(gRTPCR), whi ch neasures PCR product accunul ation through a dual - abel ed



20 (i.e., TAQVANO probe). Real time PCR is conpatible both with
quantitative conpetitive PCR, where internal conpetitor for each target
sequence WO 20083120r normal i zati on, and with quantitati yeTasapanaiosye PCR

using a Nor gl | [ ne contai.ned, within the s l.e, . or housekeepi ng
qone t orRcit-65 PSP ARy BREI PLOGL i nin STRGF ph e R AEYEET
6: 986- G8AcA{ahBIO)US BAINNSIEDD, IR, and €RPaRaNPa@licH8oPNes.2005/009y57ar of i [ 1 ng
gene expression using fixed, paraffl n- embedded tissues as the RNA source,

i ncl udi YNNS4 550 LRAS/GI660PUI2007 Ol 71006, 2YHT 058 2003108 h7 T d2 292D 36t i on
are given i2§ Q%H)% publ i shed journal articles (for exanple: Codfrey et

al ., J. 8198 (Q, ostics 2: 84-91 (2000); Specht et al., Am J. Pathol.
158: 5419-29 (2QQdddies BradnBbddks franh @R 8SIRRYFHonY RuRAPSRDLDIF1iBFkiss Wet h cutting
about 10 microgramthick sections 30 of paraffin-enbedded tunor tissue
sanpl es.comfiderRNAuingn bitdrodesstor Aumenl antardy gragments harean. DNA are renoved. After
anal ysis of the RNA concentration, RNA repair and/or anplification steps
may be included, if neckss@tiypectidiitibddics reverse transcribed using gene
specific pronoters followed by PCR WD 2012/ 031027PCT/ US2011/ 050069

Accor di ng t o Iarertsis Re®bddicnts)en pPiteAR prdvideItcr@n is PaRitBpédiks sntivddy . @hes
are desi gned based upon intron sequences present in the gene to be

anpl i fi daspepiiictantiBodyduitisegstfic aribodics ate naenoslongl anibodies st hpedwedisesi gn i s
t he delin Lon. ef _intron uenc ithin th nes. Thi n pbe done by
oubl ol y PSR, s oL Bhiaile SRMUETRAS, hiskh B o dERGTs pleb G R0 ea by
Kent, 5Wpecifeinioss fiRes-mel 2 dthe 88fer 4of 200cher Dkighy InhertBhAmbodhdntar e
including its variations. Subsequent steps follow well| established nmethods
of PCR prinserficantibeiehaaybigd dotwo different ppitnpgepf ¢-grchyBisdenibaarifwdiosingay
signals, (it is i rt.ant mask repetitiyve sequences. W,ihin.the.introns
ahen destriGey REBEH Py R B EN T En SERELC BB Mo afioedisha "oy
usi ng th@nB%E%ptmmslf@[ 1%9%&%@&@& ApbedPhadrhés.t hrough the Bayl or

Col | ege of di cine, 10 wnich screens DNA sequences against a |library of
repdbitive elksbhgucsantmeakingmugtispegifisraptibedjereinelade.buppicalet timdted épet i ti ve

el enents_are .masked. The ma tked i ntron.sequence can h%h n be. Uﬁed to design
or i o ARePRHBHE O tEALL S iy ERS R G ] o et £p RIS 1 cl y
avai | ablcﬁff&reh%éiﬁeﬁ%(@@Mi&&bmaﬁ&@g&m, NeME 385 337 (1883)END 9398€ADRhd ed

Bi osyst ens) ; assay- by-design (Applied Biosystens); Prinmer3 (Rozen and

Skal et sklra@izoR@)ct pt.i AEFE b0t He S1599MIMahd i knpdriertwle’ imgnscanmgi(stare. i @Sogi st

progra rs. n; t .. M sener .S (eds i oj nfornatics Met hods, and.

Br ot ocol BN Saa T ROMBKATAT BB S T PraLery FRRane RSt
365-7886)steering effe&@fdr%a‘lm?g)ﬂﬁib@;&g el hbRrddRei MBRCuIAS BIVEM A00%)0064 21 ), BREs-
l ength, neltrng tenperature (Tm, and G C content, specificity,

conpl endmkargtwordrmeere seighmeintsas fragmdn3'(seeneg s EGURsane Nol A,67898¢,emdknnan

ti | P j 1 17-30. b i | th,. d. 1t ai bout
oD Boos Gabriciie 9Pk ERRRR! Sinl chlin Zionon & rNHE SR AP iE AT o o
80 C 1 & Kahaly ¢B0. UonTRbr. RS} VR RIS 995 g hRL, for

gui del i nes for primer and probe design see, enbach
" Gener alm@ong bisprifioantBCRy Brgments Des,i g, Hohing@G@RaPr Proer NatA AcalloSat @54,

Va |, 2 i Ha . Lab P . New York, 1995, 133- 155;
o e R B Do ST (sF R imeR (ot . GBS Shabt de 1o

Met hods i i . 1 erer,
Yo N P DRP S22 ek 1904) e Biching hRPCRMe arbitidion BPdeeRribed, <% TUASLET 7.

(1997), dhelemunsleldl:$01(0¥Unes of which are hereby expressly incorporated
by reference._ 303. N-.Se . RNA- Seq,_. al so cal | ed. Whol e. Transcr.i pt one
Shot gun Sequeﬁﬂamr?@reﬁ\%ﬂs%(ﬂ?w@ £hrpq,0% 1ErC fiRctipnakgngigen hmu’@rﬂfa% 1%‘3‘&{]%ci ng
technol ogjcshu AnBRAUENCE. G AR, 48t UTI@MREom/afjout a sanpl e s
RNA COI’ltenC?ﬁ)uPUB?I cations describi ng 3 S—%e?’i nsg?uge: Wang g't al . "RNASeq:
a rewol uti onarhe dnabbdyf @rfraghans bertiptabsvi iasliddsed ‘el Reting WabTendDAES 10 (1) :

57-63 (Januar WO 2012/031027PCT/ US2011/ 050069
( compris%;lg an antzlgen inding site t%-gt bings to c-met as well as another, different antigen,

such as EGFR (see, US 2008/0069820, for example).
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2009); Ryan et al. BioTechniques 45 (1): 81-94 (2008); and Maher et al.
"Transcri ptone sequencing to detect gene fusions in cancer". Nature 458
(7234): 9vorok/@Bienuary 2009). 4. IMVicroarrays DiffererCrraiS2gensoss
expression can al so be¢§d'¥ﬁﬁiﬁ9 .or confirmed using the mcroarray

5t echni que. Thus, the e'p%%ééﬁﬁ 4B | e of breast cancer- associated genes
can be neasured in either fresh.or raf fin-enbedd tunpr,.ti ssu si.ng
cr oarray. t dGRABHBEY ORI, ST KUC- By A GRREoP e S Rireus o PREEr est
(i ncl udipgcsidAsiarad FBl &aRHIEieAkY BE8dsi@bR (0 idhRde tHRIbiAdih@Y SRty ARd/Br

m crochi p substrate. The arrayed sequences are then hybridized " with

speci f i otidiAigegbdprépeomsadithaantibody.s4maso axfid seuendestariagn of amantibedy heyPCR
met had, .t he source. of MRNA 10 typically js tot RNA i sol ated from human
Tuoos’ i emer Boroff s TR BTG oAb e S suenes SRRINE] T nes.
Thus RNALCahiRey] st®ydepldd &aMedisY 8LEMYdHcatRSsTREINdd W EmBle, H4BRSnsTRInh
lines. If the sourcé O?Q%Rﬁ% s a prinaryC?ungr, MRNA can | g’extrégtedf for
exanpl e,anflfopmstrtmne mto endbchibyttdtipayr affrédiducs evithen thedinanel adid xsephcfes@f the
formalin-fjxed), tissue sanples, whi.ch are routinely preparedq and .preserved
in ev_erfa&bm&iwyc%qm_ paitm i deleqigprnserigzban ?@S@Wﬂeai%ﬁima o frvirife B 1 ay
techni QU1 BSRBEPhiol|RE thHR! % B5nshRSLANSh &I BRPhLETorficd st rat e
in a dense array. Preferably at |east 10,000 nucl eotide sequences are
applliced dandgthibindingst rate. The m croarrayed genes, imobilized on the

m crochip at 10,000 el enents each, are sujtable for hybridizatiqn under
stringent corBiFiHR SmbpliRES ARHROdY VMR R IRERIS Yy eénﬂw%é SYRsHBIIRPEd

t hrough j aki . i .

e B N A S L T D L L

pr obes ajpinoeid mbttitatics pahydbmtrddaedwntoanspatedy afiibtgresandahdipsydatts of DNA
on the array. After stringent washing.to renove non-specifically bound
probes, SCHENehiopadesicdqHdy. Bﬁ»éé‘ﬁﬁ’@gémplfoé(% Antgea badh Ylegrassd anot her

det eGt i : ghepa. Quantitation of hybridization of
eacﬁ%ar9g§g§%g%thﬁ?Fgm@§X§i or(gssesghent of correspondi ng mRNA abundance.
Wt h dual col@te t2pe 6f sibdkiitatemt eariae paokies sybstiahiigatic oPhdrohglesrigeleer at ed
fromtwo sources of RNA are hybridized pairwise to the array. The relative
abundandegign restiiics phyBEENHEbPGI0In S ABUMABIZeS OF bwgarcyytibedye f&inaly oheach
speci fi | } i I : 1N J al e of
the hybr PSRl SR TEARE SAT RSO NR ea bR (e R

expr essi@taipaiidlogioall @opdracsge. g undredssd affinjigneduccBumimume hndsy) ey dreahe shown
to have the sensitivity required to 30detect rare transcripts, which are
exprédss auret antiiody apdpt wall paste substpntiatlyacteined sprfadr biolagisal geperites af theeast

appr oxi Lwor- T al | f | 1 ( epg et al .,
B b, N R Anenplagl F05 BB 3 I RF THRD LY BodesORE" 2
be perf ahaxeist dvnveiBR®BS €indtaked, aygaiubiaPlpRa@alisaebised hFlniQwhagratem bl Rsitwser ' s
protocols, such as by using the Affynetrix GENCH PTM t echnol ogy, or

| ncyt e’ Sugh ay base deperladthssiinglricflyyone 01 mopsHyRpetnesspe mutggbosighe variant The

devel opne f mcroarray nethods for.large-scale analysj:s.,0 ne.
v o bodths B ERE ROl por AR R PR AR i 2 e oy wer o
of canceifigikygssi fication and outcone prediction in a variety of tunor

types. 5. Serial Analysis of CGene Expression (SACGE) 5Serial analysis of
gene expr essiAminogaacquency inrsttivnd inchade aminewandidssadpkylHeamiaaluysignd

gquantitative analysi.s of a lar nunber. . of ne transcripts, wt.hout the
neod of bl B RERE e on ey S HRE 9 coB M bATREF BLDR"RAHE bt
First, ay@hgyihtr8REHERE thstADnS 8PGHEIe O midiPImik Lenetidted Ekhdplesent ai ns
sufficient information to uniquely identify a transcript, provided that the

tag is dbmanslgnscitiomincludd apantipody withanW-tennmabactiemamseiuepOtheThen, many
L B O 58 LBt UL B 5E e REloS e iinad Bcc "
antibody to an enzyme (e.g. for ADEPT) or a polypeptide which increases the serum half-life

of the antibody.
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the nultiple tags sinultaneously. The expression pattern of any popul ation
of transcripts can be quantitatively eval uated by determ ning the abundance
of indi viwoabizeye; and i dentifying the gene correspondiPal/useoieasivet ag. For

nore details see, .e. el cul escu..et, al ., ience 270:A484- 487 995); and
Vel cul escu ot fopdBi, §F Bl GuviacieR i G ACREg ARS8 b r3ghe

The MasshRBANH(tSIBUENAantTHAy R L6osyleddd. f .AdditemhiieleRE¥n b gBBoF:BABI &0

hi gh-t hroughput net hod of gene expreéession anal ysis using nass spectronetry
(MB) f oranda@tlg@dy way bpeauedicndy dasomipiishosdtytadidring diclaowhmgeid hequicsed such dret of
RNA, reverse tran]%cri ion. and PC{? amr)I ification, the cDNAs are subjected
to pri mePC@LPehs BEROSYHIEN SHRAS GEAICI QI TPIYTdr 20ext ensi on products are

purifsi ed, andydiIRENSRBoAN cANFINCR af FE pibh e daSboMyBratd KBLRL Which HBEbe
conponent s needed for LTI - M5 sanpl e preparafion. The various T

pr esent dltaredhdNatizaenfilpdicameodpeahby tratmenhliay caltaiypraygcerherissediamaheds i n t he
mass spectrum obtai ned, 7 mrunohi ochem stry I mmunohi st o 1str "] HC
et hodn TS0 o bt Ty B b e Nl S TER e o ayggarat G it ' T

bi omar kefosn 0 of A8 FREESENT SANY 8N REht ot AIMuTPAN Sy @5 hemrgabo-Bt aipgi ng of tissue
sections has been shown to be~a reliable method of assessi'ng or detecting

pr esenceligbsgocimreicmsayi inclads earplus catbohydraths, stenohemose, Nratedyd lphicgsesinat i | i ze
an tib robe and. visualize cellular antigens i itu, geperally by
chr doga VAR, FiliPssrunt Fotibas »oiine. foime Frdrar sPIGHS nafls ed’ of
preferably bﬁﬁﬂeﬁﬁi&%ﬁ oA HaFBE Srudd. MPSImPERDSTiARY, ADMACA AR ARt | bodi es

specific tfor 30eaC rker are used to detect expression. As discussed in
gr eat er aepsdcthdvaleomvan tultébodmtoil hedhesitioamayeededdedh edicbyo ciateantibalyel i ng of
t he anti bodi es .t hensel ves, for exanple, with radi oactive | abels,

f I uor esCERANM XHW STRARAPBPEN A RBACEISuch as, biotin, or an enzyme such as

hor se radiShIﬁgheéﬁﬂéﬁﬁgﬁﬁaﬁﬁ&ﬁbkﬁﬁm&gQﬁﬂ??ﬁﬁgfrm@%%§E£ﬁ6%%ﬁ%¥s&&ﬁ&%. red

primary antibody is used I'n conjunction abel ed se ary anti body,
conpni silacksdndass ettache Gdiyectlpnmindandtlys & an Be regionVMPor example, the amount of

2012/ 031027PCT/ US2011/ 050069 nonocl onal = antib yecific for the primary
antibodﬁcqsmmﬁi%fl e@m&?qyoﬂr%&@/ ; ml%i/%gﬁeé%ﬁ%mmor Ofhe art
and are j al i . . . f

avai [ abl &0 1Be; edn) Pofors dydoemt R SRR ERh R o A B e

bi ndi ng veithianid sagatychiamm 4t AesnP AT, adhtianioithiesunm of aéggrostmerai attactiddyto ABhi297
direct assay 5 uses a. | abeled reagent, such as a fluorescent tag or an

enzyne- |(&pkicamrlsx hdrid anddhigoupnnars sEpctungy asanspswiga by MALRITREUDaBur t her

ant ihody, i ' - tw B Hhd) t Y, ' [

2t 1 Doy PEY ) b BesclSbetn WB Rk o754 T o BRDEY NS FRIHAT O BEAREY
to the peiidwy pcaed attuddyt podline o7 he tincopdian YEantinbedys ofF caegiphgaidds), 0 an
enzymatic | abel, a chronmagenic or fluorogenic substrate is added tq provide

vi sual i ZBMCER FnEHemantlsgbplocaied ahput fobmpinofacKia P caBt IS IEEHUSE sever al
oo S0 5 Rt AEDA0E (GRLL SRR ™
i mrunohiaatibedieyn Schyfudogplatian bariamtd hay have improved ADCC function. See, e.g., US
25  Patent Publication Nos. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa Hakko
Kogyo Co., Ltd). Examples of publications related to “defucosylated” or “fucose-deficient”
antibody variants include: US 2003/0157108; WO 2000/61739; WO 2001/29246; US
2003/0115614; US 2002/0164328; US 2004/0093621; US 2004/0132140; US 2004/0110704;
US 2004/0110282; US 2004/0109865; WO 2003/085119; WO 2003/084570; WO
30 2005/035586; WO 2005/035778; W02005/053742; W02002/031140; Okazaki et al. J. Mol.
Biol. 336:1239-1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004).
Examples of cell lines capable of producing defucosylated antibodies include Lec13 CHO cells
deficient in protein fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545 (1986); US

Pat Appl No US 2003/0157108 A1, Presta, L; and WO 2004/056312 A1, Adams et al.,
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be | abeled with a detectable noiety. Nunerous |abels are avail abl e which
can be generally grouped into the follow ng categories: 15(a)
Radi oi sotwpesi2/sueh as 3 5 S, 14C5 | 255 -. - PCT/US2011/050069

1-1 and 131.The anti bpdy.can . be .| abel wi th the radiolsotope using the
Leohnt quetecigy FRuaPR o PR anbnsBEREine! o riihEr Sl R OuaPanEE Bl
Col i gen rpralknoclét CWO &tsl(§Heeé 8 C vanage-ONBWkiXRhK Bidects. Bid2nBS87: 619¢4004);0r
exanpl e and radi oactivity can be nmeasured using scintillatron counting. (b)
Col | oi ddfangel Y. gat-t Pio¥asgnol2Bioeyg FAHEre¥Lesit (2080kkhed W2AE/08§10Dut are not

{1 or escel n, ARSI e IS HE fE AR T E AR TR tanat FERRIT 2 SR Tan n,

or coMMEyi&iténaly AvRkiRRARIS O ARD M PR oBRECGHRUNIRANGE(H by TNENREECTRUM
GREEN(r) and/or derivatives of any one or nore of the above. The

f | uor escewh ahabmwlys/acants beydens tgatadutesytatien and/obwayovsi APCChimnttemhni ques
di scl in 25 Cu Pr ot ls in I. I | e.

Fl dor e QEHERIEA SHE GUAEY Firatn s HEeEPT g v @eoBs A iR getotiRingie
enzyme- siihsts aheni RO, 602868 %ﬁdﬂa%@ he); aﬁkﬁUb'-z‘él()SJB@%M:?ﬂc{Un{’an% %%1.1)49&19{%&& des

a review of sone of these. enzyne generally catal yzes a chem ca
al t er at ivanaof witheat ddasiooregehbictss usstuc an thetdhigbsacamride attedsd tetheUsiragion arei ous

t echni ques. For, ex le,.the 30 enz may cat al a colo hange, in a
Substr atXo RIAYRY e hed O BRpE 6 PABESRL P ARFgon. AcBREedel y , t he
enzyme ngyiafk by ddsbhed! é!%.r, ﬁls%'@@ﬁﬁod%b?mtbwﬂaﬂﬁW@W@@SB@M‘?{%&@}; LAd €
Techni ques for quantifying a change i n fluorescence are described above.

The chenWViOuINERG6M{RgupbS).rate becones el ectronically excited by a chem cal
reacti on and may t.hen_em i ght which can he neasured

t | g é};s' n? a .
cheni | uni nomgf &FTaip GMbogyonty IMYATHOTPHEFNQZH 119 Bs &hﬁ 5odyeediBifat es
energy t 3 : i 4N
I R S i S R S
No. 14, 73%gidb6hriant nciyfeempnise 2 hGmdn Ry ceghphichatmzi(gdh bnman [gal,dg@2, 1gG3 or
dehydr og{enase, urease, peroxidase s,gch as horser adi %h. per oxi dase ( HRPO),
Z¢ Eody

al kal i ndSHAGSFRAEPHCOMPEISHS ALY Acl GHE0R fg & AP YEAANC SHERhar | de

oxi dases, (if, 9 idp%.LiHSIste oxi dase, gal act ose oxi dase, and gl ucose- 6- phosphat e
dehydrogenaseg, eterocyclic oxidases (such as uricase and xant hi ne

oxi dase), | adhepesioxmbasdencnts, dredpednxh dastempring ahhatibodgevariiecthad ppyessdsor
conjugating enzynes to antibodies are descrihed in Q Sullivan et al

Met hods SPBY huheotmlkgfiector ffuetigns. phighmaliit p deipblsotindigaicder anplicafiansiihy Enzyme

ncadam o, HehalEiBaM e bR b iuthorb Bl oyt Sl Qlebas e
conbi natdoatperndit anidl A DAy are ¥amgetBary or deleteripuy. Hor ser adi sh per oxi dase ( HRPO

wi t h hydrogen peroxi dase as a substrate, wherein the hydrogen peroxi dase
oxi di zes a dydntfhodiegmatrregieced cffegipr Rnptmipckide thesawitheupstippjongef one or

3,3,5,8 - : e rofN [ 7 Spaeii @M ebang) di ne
( DAB) W%O%ﬁ’tsfg@%@t%@g% A1, D65 0L RN 291,138 ohd 150 l:%‘salﬁ?ﬁe@olgpy; HEZAEU RS
al kal i neSieh @ phat@s nc(WR)F cwhitintd avit-shibititedisny twpbosphaifantso §did posgeni C
substrate; and (iii)13-D- gal actosi dase ﬂ13- D-Gal) with a chronmogenic
subsPr atZ95( &% 270,29 jand éé%ﬁlﬁgflg}dlj}g_‘[he so-called “DANA” Fc mutant with substitution of
residues 265 and 297 to alanine (US Patent No. 7,332,581).
Certain antibody variants with improved or diminished binding to FcRs are described.
(See, e.g., U.S. Patent No. 6,737,056; WO 2004/056312, and Shields et al., J. Biol. Chem. 9(2):
6591-6604 (2001).)
30 In certain embodiments, an antibody variant comprises an Fc region with one or more
amino acid substitutions which improve ADCC, e.g., substitutions at positions 298, 333, and/or
334 of the Fc region (EU numbering of residues).

In some embodiments, alterations are made in the Fc region that result in altered (i.e.,

either improved or diminished) C1q binding and/or Complement Dependent Cytotoxicity
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D gal act osi dase) or fluorogenic substrate (e.g.,
4-met hyl unbel I'i feryl-13-D- gal act osi dase). 20Nunerous ot her enzyne-substrate
conbi nat iwo0ers1@vai | abl e to those skilled in the art. PEDISa01gON®6AI

Somet 1l DORE: af ERorh ind RubRNg SRt el 3D o tnd Msous c s

ski |l ed mmlinsan e 41178ba sav@aoe)of various techniques for achieving this. For
exanpl e, the antibody can be conjugated with biotin and any of the four

broad cat egorAmgtbodies vathelnereassdthialdhieds asbvprevad eding i thg arerdtd Feiredepawi di n,
i . Biotin bir tively t i dj d.th t he | abel

be con USSRBEGRA hesiaily 6EapS Finsfict riofemiaboT RS S Rt Fi r el v to

achi gve Wnbﬁq_tmswkm? hRNKeh ct 1€ J1 BhBLnoM 20 4dh@oodyh i Bodscribdieinant i body

is conjugated with a small hapten and one of the different types of |abels
ment i onddS2{96x08 1434 onjHigmnetaMi tThosmardiboilickh apmpnsecaant Fdyegpn witusne drmodre ect

conjugation.of t | abel. with the antihady.can. b chi eyed. . 30. ide from
the samptE PP B b iite e S ameat S RBoRdo PrRk- Ret hoGaEfBNt of ¢he
tissue sgAhiOMoR Wih stReinfidhi Bhrlor hirk BRFOE ot G fBYcsPE3HeSh 8B, 2T0N86,

exanpl e, epitope retrieval nethods, such as heating the tissue sanple in

ci trat e I04f 3@, 36%y3 1Be3 Ladl7.ed 00836, P6@6362e3th, 378.630g3 &Y, 448,.424ppK 34, c.g.,

| nmunohi st ochem 3):201 (1994) ] WD 2012 PCT/ US2011/ 050069

Fol 18w ﬁa{?%ﬁu%%wfﬁ‘(ﬁaf)ﬁglspa _W?g‘gét(gé,})af%%i 233& ction is exposed to

pri mary ant i bady fBiAcai&MWalENNaREE Osl70d-4b | DReANd SUpHle: 15!lst Rl 0.

condi tions such that the primary anti body binds to the target profein

ant i gen UA. PétenttNs Su4s@iphel WAPH/093 5 latoacaomdiatharsarhples afFd egiongratihnts. can
be determ ned by r.outi n&. e%g%eri nmentati on. 5The extent of .binding, of.
antibody to tRECEHMSMEOTENAS, Ui By RS IhgeUR§y GRS mgl%%&d&@gléeélaw e

| abel s ce.gzc‘ktﬁmﬂA@s?ol\ﬁ%ma;]sﬁ@% bt reilifeso?0f bt d rarfga%ym%eldgmk leirdee: 9.
HRPO) whith catalyzes a chem cal alteration o? the chronogeni c substrate
suchsas r8sidues. din partindbesabatiimentstho suigatutedReatiessadecyr dthecessiblersitts of thabel i s
conjugated to anti body which binds specifically to the primary anti body
(e.qg. tr?éltlb?&m‘?sys REfuHBE{hosE resipt Wltﬁavg}%%ﬁaqcﬂye&ﬁ?h HOWR? %éhegf‘&aondar y
ant i body, J.5: LT ALRI i ) j d may
be. mount S isdr oG pIAR b BRh R md may e SRR BRI HERIERTIEY

usi ng a oth@masectdgesuch as drugl ihiGictizyyorbmkeBdini mewctidst fo d@tioinoguombnsipatcdsng,
either prior to or thereafter. After deparaffinization, the sectians

mount ed dspcriied dedhgrdgrene lotcsitpagmbodmeatsarpea Fgnergiof shefoHowag residues

15eval uat,l r ical i ' £0 rate
nmor \p%ol g{déﬁ% Su-é\g)tgtfl %gtvﬁg{r)l&g%ﬁ%' tY%ds?@g%tgltulggoﬁﬂﬁgﬂoeﬁfslg}é?ﬂgﬁal&r%h%1g% st ai ned

W t h onendiberipg pofiiehec@achaiaf andt 8400 (BUstunitetiny) sttht hsaviichiiamrentgiorl | ul ar
conponents. I n one enbodi nent, hematoxylin is use for staining cellular

nucl ei ¢ (ofstaiprenginegeed antipofiesoRgy Phgensrafpdis deseibed) et B U PatkBiiiee of a

sui t abl oxylin is Hematoxylin Il (Ventana). Wen |ighter blue nuclei
are desired,” a bluing 20 reagent may be used foll owi ng hemat oxylin staining
One of skill ThReitdig cAibbditidnts, ap priteteidgipeoviduathesdiaintaly g firlyer Beodifdd tsi zed f or
a given tissue by increasing or decreasing the Ien%{h of time the slides
rem&idon igentapeadglieonal nonproteinaggoypratoaqiics Yt atesknpyn i fhegst gdapadibtaveatdad | HC
pr ocessi e .aval l.e reial by, vent.a . systemis
o oo & B UGt o SRIRERLE S e shtBo ARt ERE PR MR B, Poue

secti on JanbldgolAnalsy ZRM-1Biitiak arsapids beehlt iese pblyfices iasiuagbut Geneeal 1y, a
pat hol ogl_ st or the |like assesses the tissue for the presence of abnormal or
nor mal danited tor palyehdend glpcad éPEG), wppolamdrsmt sthyiras elisel/propylens slyedd. cel |

types Ofca{rbnog(%%ﬁlgllcel-[liﬁggé, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-

30  dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene
glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-polymers,
polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.

Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its stability
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for exanple, a pathologist or the Iike would review the slides and identify
normal cells (such as 30 normal lung cells) and abnormal cells (such as
abnor mal wo 2neapBh@stic | ung cells). Any neans of defi ni mgTiuseoliosi060f t he

|1 f. i b d . Q. di X-Y i )
ot e ine & TRE aPRtner fiey T Re b foles PR AR o5 R bralicle fbranshed
and i nclugeuattefér %é@ﬂ%@ R@kcheBlio thk AnkiBSdyei 8y vargLhd4PotAMRERBhe pdlfvhesd 83

(Pierce Antibodies). One of ordinary skill understands that additional
sui t abl extaehdd, deyrean bithic ot esdiffeyenbmolatslesi i gahcephdhe wdnber and/or type of

2012/ 031027PCT/ US2011/ 050069 ch teri b . ng.wi t.h cs.net
ot bodi ROT MG Ao Raa BrSea e G EhT BEL Rk PRI R e FUE but nor
Cont 150l 168#dd Belhk PhticWal Bropaftic9 U fimbabmy JTdhd MiBBaY td &%@Véa,ewﬁ&ﬂléﬂ ed as

controls for | i—IC_ anal ysis as well as scoring conttols. exanpl e, H441
(st rong aptihedy draienvagill bt esediin g fherayaddsy dedided a¢mlitonyettcst ai ni ng

intensity); HL703 (weak c-net staining intensity), HEK-293 (293). ak
ot st i G SRS v LD £ GHEL Y 10 e TR A T R ¢ y)
or HLISGn4eoidcMSel§ hEREd B 8kpysB th Mdinta¥d probled OMBo R RAcH JBBtSthe Fi gur es

1 and/or herein nay be referred to for exenplary c-net |IHC scoring

i nt ensi tnpnpioteisareusembeti ivertbon Ragetnee Kae pl adt, £rex dlap| dead. O¢i. US4 192: and 3+
c-net | ri i nsity,,.for exanple in accordance with the 10 scorijng
schaite. o160 0SB Suht Ficitite Enpse eee CEngty Baandupichd e RBIAR,
c-met | HG SeRi&ofhs that ddnofRstnPordlafy &XRMMk Srhidh ACELTIANGR ML stRGS50" | Ng
schene of Tabl e A bel ow. A c-‘met 1 mmunohi stochem stry protocol “and
scor i ng stehppmtirs atewkich celfs rdxinet & the afiboely-rehprotdingcout mosiyt are &illetler i a may

be eval uated according to Tabl e A Table A I HC sgcore Staining cri.ﬁjeri ao
sanpl es wi t h Regarmbadigient dhy PeUgtmertds #) MEUNgroNUZEREATRRINGAD IEORY h weak

(1+) or glﬂdﬂbi d i ) k4 509 nore tunor
cells WI(( ngk 1+ géa@ocrgﬁilu%g%&\%\(gg% éﬁ%rezg]%%%aéérlg%eém( %{%%étai ni ng, but

| essl5t hathemOictapomic dpehtsorvirigs, pokeh antabifdiy hgonts, caxits @eyl, poder takms( 2+) &
strong (3+4) staining 2 50% nore tunopr cells with npderate (2+) or

conbi nedf"FHBECRHLE agtpup) toging p %%f&r iwn%?,dql%ntr@,anml rigd; of Hagmsyeshethedh
cells vvi&qa(ﬁ&{c(ﬁggisg@b&&stai ning 3 50% or nore tunor cells with strong (3+)

stai ni ng
In one embodiment, an immunoconjugate is an antibody-drug conjugate (ADC) in

which an antibody is conjugated to one or more drugs, including but not limited to a

20  maytansinoid (see U.S. Patent Nos. 5,208,020, 5,416,064 and European Patent EP 0 425 235
B1); an auristatin such as monomethylauristatin drug moieties DE and DF (MMAE and
MMAF) (see U.S. Patent Nos. 5,635,483 and 5,780,588, and 7,498,298); a dolastatin; a
calicheamicin or derivative thereof (see U.S. Patent Nos. 5,712,374, 5,714,586, 5,739,116,
5,767,285, 5,770,701, 5,770,710, 5,773,001, and 5,877,296; Hinman et al., Cancer Res.

25 53:3336-3342 (1993); and Lode et al., Cancer Res. 58:2925-2928 (1998)); an anthracycline
such as daunomycin or doxorubicin (see Kratz et al., Current Med. Chem. 13:477-523 (2006);
Jeffrey et al., Bioorganic & Med. Chem. Letters 16:358-362 (2006); Torgov et al., Bioconj.
Chem. 16:717-721 (2005); Nagy et al., Proc. Natl. Acad. Sci. US4 97:829-834 (2000);
Dubowchik et al., Bioorg. & Med. Chem. Letters 12:1529-1532 (2002); King et al., J. Med.

30  Chem. 45:4336-4343 (2002); and U.S. Patent No. 6,630,579); methotrexate; vindesine; a
taxane such as docetaxel, paclitaxel, larotaxel, tesetaxel, and ortataxel; a trichothecene; and
CC1065.

In another embodiment, an immunoconjugate comprises an antibody as described

herein conjugated to an enzymatically active toxin or fragment thereof, including but not

51



15 In sonme enbodi ments, clinical "Mt diagnostic positive" and "Mt
di agnosti c negative" categories are defined as follows: Mt diagnostic
positive:wOHQ2B02¢ 2 or 3 (as defined in Table A), andPWEtUSAIAYHDST | C

oo St R Rk SRR B BB o i O AT EBREA TS S0

an | HC s@emqfeh BscBlomonds Re®@MRsHMROH AR, ablh MclinBiodt QAR KRN, lafhal% 0"
nore tunor cells with noderate c-net staining |nten5|ty, conbi ned

nmoder at estving A leuntes fogqllaplmtm@s, drantng projeingy, Phiighace amsticanagireticmg (PAPRRAPIY . | n
mb - c- et 012/ 031027PCT/ US2011/ Q50069 bi k

200 or HOHEAITSE inahotist R TG ST D oM Ty EPRO At AT GPRR M Rl €y

In sgme g‘e‘[ﬂ%ﬂ@'nﬁﬁ?dgeﬁm Adstric@st, pROndryERe, eﬁeﬂ@@mam B0l ¥aRededcl. @ sanple. In

some enbodi nent s, | east 10, 20, 30, 40, 50, 60, or 70 or nmore tunor
cells are anelhymet(hen emlodemeng) & 1r111mum:meJuemtb@dmmm59n ahtlgcbﬂycasrtbscrﬁxedrrar ker

expressi,on.i s nmet tic |t|v di agnosti 03|t|v cl.i ni cal
oot us) IREibeemeded feRerGaRerid riibraoa HaRarn VARSS of rifaihe

embodi MgQStSpes! a?é"é\fallm% fx tﬁ%fd&ﬁ&tldrﬁoﬁgdlbﬂ%%@ése EQBm@les%{blﬁdéQ%tguofé p¥ 1 or
an | HC score of 0 or 1. In enbodi nents, | ow c-net bi omarker is

negat i veY ¢ Re't’, Blel'aifg rﬂnm1 K leééé’”t h’bﬁn EﬁMsadfoablnmsotopdasl of lwi. tWhewethk or conbi ned
Weat1 and m)derate C- (Ll staining.intensity, or .50% or é% tunor cells with

neakOor TEURETTHEER TGS IROL G AR N ChRRD B 24 RIPIRING 21O BRSFIYSBORIC) ess
t han SO%qﬁdfégoforc‘e@Mlgle%% apﬁqg aar % i ﬁea%pmlésp gﬁétfc @Maﬁé (ng rret

stai ning |ntenS|ty I'n sone enb nts, at least 1
or 70 orinagmg (4lsorbnoverehd magteelcamhmdmegmg, rsa}nshcm as| mgimeri% eg%hn,dodmn{ s_

| ow c- et bj ogmar ker expression is t diagnostic gatjve. (nmet diagnostic
negat i ve13énnm%5?§tf§wae?-l§scaamq PRS0 PHEEREd TwEAde TAB). SACHAT B PR

158. Prqtgom cs The term "proteone” is defined as the totality of the
pr ot ei ns present in a sanple (e.g. tissue, organism or cell culture) at a
certiai n poi ntCafjugatayef aProfilealyiand cymmmudz@ntmaphgnmﬂhesing hivagsty oft udy of

the gl obal changes aof pr fein expression in.a | so referred to as
"expr es&lﬁlﬁ f@? 1R §OYD mgrageaw Sty ﬂiceaalm@fﬁc@we yidHBiop gropiRRtsg

st eps: 0 %HQ n D gel

el ectrop iélr)gz%ﬁé%hg&% jGC:[%Z Qﬁan%l)'n\{d h%’lfl&%g(?{leg%néo C?rﬁg I nla F%DC?I pr ot ei ns
recover admicrthnmmb engelhfunetlmal dyrivaeisss shieddsasterd (syctods dimtthyhadipimidaq HTiLi ng,
and (3) analysis of the data usi nl%féi‘rtl?l oi nformatics. Proteom . cs nethods are

val uabl eCHUpPIEHENCE a3 dispeoupichd sHRsgychrldghyses é%klﬁ]il as ghutwal dehyrde), Pivpzidghd can
be ugsed, .l 308 s udhﬂas%?ﬁ@ &?Adbgﬂz IR QA . @énlgl Oazohgm?g;er%hv&sh@ @{ gduct s

of the prognos mar k the priesent cation

Det ect i rtgs-@mﬂamm@mbeﬂnypietnyﬁ@edraﬂﬁﬁe)g@rsecyaaatac tsuely ecitolising @, (cditdoayanate),
t echni ques _known to those skilled in the art. For exanple, conparative

genome HYBLIGIGEE flATARGOBROUISE BUEh ap F Slideora-2hBingfoboRaens b qissaanelspy
number ar%cn?n}(nﬂﬂﬁ(gtb)?lﬂ 091}(1 b& B&%Q}%ﬁ%%%sch%@{d Qﬁ'ettase‘?%l., Science 238:1098 (1987).

Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-

25  DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See
W094/11026. The linker may be a “cleavable linker” facilitating release of a cytotoxic drug in
the cell. For example, an acid-labile linker, peptidase-sensitive linker, photolabile linker,
dimethyl linker or disulfide-containing linker (Chari et al., Cancer Res. 52:127-131 (1992);
U.S. Patent No. 5,208,020) may be used.

30 The immunuoconjugates or ADCs herein expressly contemplate, but are not limited to
such conjugates prepared with cross-linker reagents including, but not limited to, BMPS,
EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH,
sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-
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30 e.g., Kallioniem et al. (1992) Science 258:818-821. Anplification of
the c-nmet gene may al so be detected, e.g., by Southern hybridization using
a probe swoecnfrm1d20r the c-net gene or by real -tine quarCritsRénasEER. | n

o BRSNS BT DOATRU G0 L8 Ty SO gy
USi ng a EIQlRN Patce MELc2RHAHQ3 kA2 FRICEIIEA011/ 950069 hybr i di zes to the c-met

gene. For exanple, a FISH assay may be perforned. In certain enbodi nents,
det ect i AGL.amPIAGHASTIR MEEHODS- net gene i s achieved by indirectly

assessing the co numher. of .the c-npet ne,. for exanple, b ssessi.ng the
copy nunber df SBCEMEGhBSdmAtPR GrOAdE et deder sp e A BB gaRE  but 1 s
co- anpl iffiegooWbdpdnd Retr&atiBhAL RS c-niRit ARREHKAS éﬁf@ﬁ@ﬁ%&h@ﬁeﬁr@yd@é@ﬁniag
eval uated using an in vivo diagnostic assay, e.g. Dy adm nistering a

mol ecul evifethar theapatignt’ aernictrdiby ) hagh @howit ol s-mdt diommdrkearuivberem the cadettect ed and

is tagged with a detectable | abe e.qg..a.radi oacti i sot ope). and

ext or nal YT FirfG R psrehn the piabin iR ogpand f o iaaB i e c-met
THERAPEUFtfeoMsTHODS 101 n one aspect, the invention provides a nethod for
treating a patient with cancer, conprising adm nistering a therapeutically
ef f ecti ve andunhotbfr apectntbe irvethBgopiosides methods patdeenminifg tdnecgaticent has
been found to. have a.high (el evated).anmount of c-net biomarker... The
mvaii | JHolcSis: GBI R TR R TR i AT o 1 origh gmoun
COMPI | id7q. AU ShKEr WHGrditoftemBlib ARk Pod AL RAGHILAB! ki E baGI KaaRpunt
of a c-nmet antagonist (e.g., an 15 anti-c-nmet antibody e.g. tMAb), If the
pati ent thasvdmerasedunvdralluhava (QR) mdjér mopassiomfrecsuretvalbiPéShawken thefpatient
exanple, if the.patient's cancer expresses high c-nmet biomarker, for
exanpl e, S SHEEPERH RAt 44389§15F-HO) . I n sonme enbodi ments, NSCLC i s squanous
cell carci nomg. nbfes ¢ ' ' [Fciiale] 1o

enbodi nment s, tﬁlelé) NeSCf{gg&l gﬂggggﬂ%ﬁ?ﬁgmgﬁ 110?%?‘?1?%%%%5?%3\?%% or
met ast atdxprediSah, Conpnisegiee 26p efndmethmming syhethea MEENEsicsndeobad d ighdmanated or

metastatic l\@CLC after fail ur%_of t | east. one prior chenotherapy regimen.
Met hods Fft 8%¥W’MW&1E9T¥EQt NP ESSTFBIFSHEN HpPTPIHD IPECSHI08 EHlE &% tefpyned
exenpl i fi { : i } [ ' een
Shonn t " ronEledidin AT HE IO, SRtk phel A SRSy PARESIon IP0REE" - o1
| HC scormomfof dic tuimas telR wizh moddhte chinctsowarringitxonkityecdrsbintéhmopaticdrigh sneancer
(a sanple fromthe patient's cancer) has been 25 shown to contain 5Q% or
nor et uriFANIAE INENSKiy 1ok highdemgt Saipingdhtertity; Whergin Grieheinrgssiogdntstpged using a

nodey,at e/ hi - i 0 i.nt-ensi ' - i.0LAg.. i Nt ity. In
o oo caby By Ml ERBNY offroqlllaioEL ual BB ORI
moder at eha®¢ iftk@BecOfRId /Bt BF Biwhgn it Rutishtt iy trehtod sdier embogitagniss, criteria

di scl osed herein are used to score_c-nmet biomarker status as high or |ow
30Mor eover, tIRONE AtRSAL SN pIGON desihcanseio d neghod fop sglegiigea therepefor awi t h

NSCLC i sterd Conl 1w ef :
outSTCHSLEALR G50 L ARG L DELERSU SRl ofghart ve
ant i body, sagiptdfram thdchavidp), aad deladting@Jan st tnd@ivanieht K568 bn 8% 1evdl of exprBysionl f
the patient has been found to have an hi gh amount of c-net biomarker. The
pat i2ént aftlecbietarksr.dn enelempedipiopt. wihigh IB‘é%@If the tipmpatkerp) Wil iept ein|selestign efo

hi bi t U /. 9 ' i val
Cnsy R Bl GO PP T RONA RO B PO ol ey v

anount  mbodement Rherb iy Ebierker(BXe8Pladént al6F IR aNd R 90 Ritstaatial LukiReetabhed
herein. In sone enbodi nents, the NSCLC is |ocally advanced or netastatic
NSCLC afleeal), thei natieet will bgtselestgd tforghiscadmpifrwighe petchiemagigamenyiohos than a c-met

antagonist. In some embodiments, the sample is of the patient’s cancer (e.g., NSCLC).

30 In one aspect, the invention provides a method of optimizing therapeutic efficacy
comprising determining c-met biomarker expression in a patient cancer sample. In some
embodiments, detection of high c-met biomarker means increased PFS and/or OS when the

patient is treated with a c-met antagonist. In some embodiments, detection of low c-met
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5The invention additionally concerns a nethod for treating a patient with
cancer (such as NSCLC) conprising adm nistering to the patient a
t her apeutwoabiyo3ef2fect i ve anount of a cancer other thanPaTasp@t/08vbagoNI St ,

if the patient has been fo 0 have, a,reduce nount of . c-net bi omar ker
(tor expneies Podnd ity Sl Bpbf tealeR It i srlhar ker
for exanptgonids HebAEFhSdinntd, He)cantd? iSRRELENDOdI ments, the patient's
cancer does not 10 detectably express c-met or expresses c-nmet with an | HC
score of 0, dnongipscoths invention provages|aHit:thedeedasérminiog patient pragnass,

enbodi nent s, . criﬂf? ria.di %cl ozed herein are used to score c-net bi omarker
status &9THE§REAFEMHnEIsRE o SeB lbﬁ%‘ﬁ?ré?r ?ﬁé’%ﬁ?‘i GRS BKce? S8 sanpl e
fromst henRfdiBEtts, hiGPARRE bioRASK P &RANSMAWA0b@ o L@ ALY PEIId/HEOS chBbared
staining, less than 50% of tunmor cells with weak or conbi ned weak and
noder at go @-patientsytwiseicanget sdonsictipet baem&B96. dn some embSdimanty; highld-metn t h weak

or conbi,ned ak and. noderate c- t aj ni iLntensity hut |l ess.than 50%
Cumor | CAIPEEET FIRINER SUn O CEaNE MET HUU SPEOR A Rt B (e RETBERPR ng
i ntensi tygaponist. In SGHCEHLOBRERMBM Smef bibhRricP¥etisth méthskeckised pekt her

alone or in conmbination wth other cancer nedi caments. For instance, an
ant i - c- mat/ca S Whehyth¢ paticne xamgite], witle t- it pantagynikte Inasbm eningticelieehtg tthacatose  of

about 15 every. three weeks, or at a dose of a 1 kg 20 every
o, eeps L. SxEhen hnEhieBarE: pledontefs dy st Be eblattis et Biad v ¢ h
at | east,,qpg jadditkd @%'c-&&%@%@ﬁ%{ﬁ&%ﬂ{aﬁoﬁvﬁth MEER aftaGHGEO IS APEUT T C

agent, vﬁ th other c-net antagonists (such as other c-net antibodies), with
an EGFR cartiodgoerits tthd smcér iaNSENIG ndidy ¢-noat bwintdrkarexpressioV/BEksadecichemly (such

a bevaci z b) . c-nmet ant.i bqody may be co-adm nistered wi th an itional
25 c- thﬁ%rﬁf&WheﬁwwaE%$ ﬁ%&t?%wﬂﬁﬁ-ép%{ﬁmgo 18 FORBHREOR MY

conbi neddnﬁ%mﬁ@{‘strati on (where two or nore therapeutic agents are included
in the sane or separate fornulations), and separate adm nistration, in

whi db case, ddwhobsgtecabhmonntaff caméti iermankedis datwemined aking @ ankthgat ¢comnprising:

si mul t aneousl .y, .and/or follow ng, adm nistration of a second nedi canent. In
one enmbdal PrefprmingTHEqalysispia s3pplasush A RaticaiCaRes NBPIcA NI PELeMEF about

15 ng/ k S i nat.i j inib
(N-(3- e%ﬁ%ﬁ%ﬁ%%%?e%ﬁg@fgse%éreneotrﬁgiﬁcebﬁggl%x‘gw té%?lﬁgzopphg{rr%ogﬁe at a dose
of 150 napbodandéntdaymefTHL sthinme ineaditydy dbterminnd adldter te ahedicmentdye. alncomet

antagoni st (e.g., anti-c-nmet antibody) is used in conbination wth an
ant i - VEGMLIM@HEe-apidiemaikst Heressipn iedgjermined usingd§-meAstamirgwstasyy pr ot ocol

is m ni.ster i i.phe-r i t J, - atient an
ot 200, B Bt & AuHOIREAERAL | M FuBRL 2R Sk M1 23Rhon AP

2012/ 03 1020k édt 20 the D 0 Gigih @ torhPrisey/stegti i glhy pdticatthbabayorl B1Okcore.28- day
cycle, anti-VEG- antibody (e.g., bevaci zumab) admi nistered at a dose of 10
ng/ kg on Day I? oapasmosgly amguggroficHactdpomarkegrpressignds drieminedaetingymicHiost er ed
at a dos f. ¢ | . . . an t he
55 day cafishi MBLERePded bl UEhANQTof EhervipiePin BOSuIRE (hRNAL AL 1E
met ast atgacichif Eaatcrcampry, Wwhdpéh itignpatiant’ asinipl € higEcca Biit; baey to( 1B (Uanal Wit UVAR)
adm nistered at a dose of 10 ng/ kg on Day 1 and Day 15 of a 28-day cycle,
and 2jaclantaaiied-mgbiHitihp Y- ele@mgtenzbodgsentn ic-roet 1R s@ining intgnsityrip dptermised Day 1,
Day 8, and.. th 8- c . ce i t I sed
o0 conbmairel SRR 1 e hein A E I BRRERT B SR § 93Enist
adm ni stigimpth diheastyiniid ihehbigy BARS schicheliyidislgscitRadie . €f ial Tabld Ak i@Bedtivanar y,
and intranasal, and, if desired for |local treatnent, intralesional

adni ni stiHatbdew. Parent eral infusions include intranuscul ar, intravenous,
intraarterial,, intraperitone or, subcyt aneous adn ni str.ation.. Dosing can
bo by any. suilhabs CRBRLIARS e by BRSNS HSk Ml s BRne Ehe
subciat angRiso binthe&hft@NIn ofleRAREHi MG, Re@bkylais WRE R 8faitiRe c@RMrhuslelcddfi on i's
brief or chronic. Various dosing schedules including but not limted to

si ngl e 1tBosliden] Heplatoxabwisnvistclyztvadatde. dvieexapml¢ ofgssuifahis-heoiatxglin ol us

et s R vt Wl BigBlbr Bl oo gl FERbftcce AR Bag v 26 e o

of the iBNERINMRMa¥X§Mn Y@/ENAI ONne or in conbination with one or nore other
addi tional therapeutic agents) will depend on the type of disease to be
treated, the type of antibody, the severity and 20course of the disease,
whet her the antibody is adm nistered for preventive or therapeutic

pur poses, previous therapy, the patiewt's clinical history and response to
t he anti body, and the discretion of the attendi ng physician. The anti body
is suitably adm nistered to the patient at



one tine or over a series of treatnents. One typical daily dosage m ght
range from about 1 iug/kg to 100 ng/kg or nore, depending on the factors
ment i onedwak20120310r r epeat ed 25admi ni strati ons over sePeTAIS2aapsSo06y

| onger, depending. on.the condition, t treat ment woul d, general Ly be

sustal hed andprediof et Rk eoBing i i ELEThed bt 2R St wever
ot her daaRagty REHAREhcARYs §i8clbSiHétoin, NE, IArMRBILA $n SéctioRITH. AR wAPKsiisS easily
noni t ored by ‘conventional techni ques and assays. It is understood that any

of the dranmihethionsrkeors maydreadetastdde Bretiptady othaybiomag@reare disepsedit
using an_ i noconj ugate of the inyention in place.of .or.i.n addjtion to an
ant 1 body B Ras AR ATEATEHE of Wy P TR b SR R e AT BREERG ot
receisve diBrgsibA&MnétiRadiob®y pdsitRRIIMBIMEPsthAS asi@ERd il ABbId¥ncd WitR TTBle A

enbodi ments, the patient did not receive nore than 30 days of exposure to
an i nvedergat Inoseale anbodemiss etiarpgdrbe nvantionadisaloscdbleréiGHRW erhicbbioimarkeror a
known EGFR-  WD. 2012/.031027PCT/.US2011/ 050069 rel at.ed toxicity.r lting in
lose o ProssipR rBct QHR T EB Yo o SR e EURCC desrBance i abrolio)
gefitinifeigr!otinib, and cetuxi mab. In sonme enbodi ments, the patient did
not receive chenot herapy, biologic therapy, radiotherapy or investigational
drug within 28 odayept; pmountmfcanddnomarkieion deexompd usingh nophedeahpnsingki nase
i nhi bitaors be used within t rior S dom zati on prqvi.ded
iy r ugub et i SR ety NRe R ah ARt b SorbCRT T SSE gy FirS
the patieOGE! SlaQARRARELIAHue VoL SHYH £8hA1 RNEH %aﬁ«gfehi’@an_(:ﬂrs‘aﬂﬁ?eﬁ%iﬂlg or
requiring anticonvul sants or corticosteroids for synptomatic control) CNS
nmet ast asing-c-@ehertibpay;iaadb) dxtctnuaingrexprastien bha emnect desearkdyad thersatipde. Bsaspl es,
and the present. inventions contenp|ate use of one or nore of the exc|usions
descri beWttdhsrdpptherpiay efémoherfjétﬁ%ed- ixggwfﬂ%owﬁr PRI THYE é@ﬁkosgﬁl cancer
has been,ghewn to have wi |l dtype EG-R I n sonme enbodi nents, a sanple of the
patient's cancer has not been shown to have nutated EGFR V. ARTICLES OF
MANUBACTURE A samplk roanthic ipaticre nbtesticddmntexpfesiibie of onventrman of dre laomakkes of

manuf acture fQr use in treating cancer (such as NSCLC or breast cancer) is
pr ovi decll.eremeTl%?rSPP@P@?Bﬁtmﬁﬁ% L gprapledhpr hesodid tissncas diom ﬁéfﬁahrf@%nl abel or

package j,n&ae b%es&@e{?érg%ﬁ%?ﬁ%s%% o eton bEJ@% BP%éghﬂégggﬁ%&ﬁm180&96?1%&&'8&‘&5

i ncl ude, Ttor exanp ottles, vials, I'ng e “cont al ners nmay be
formed fhodity @luidarsuet 3 @tcbrEtspinabflsidsaramiotis flgldagaritoncap flagt beintckht@iat @nidai ner
hol ds or contains a conposition conprising the cancer nedicanent as the
active #§EhtromY Y RAratabonpidqvelopacBeRishe srbject s Hie tisguansmple may eoHeai ner
may He i V, i ! ! i i.erceabl e
by 2oy anRbhSXEREH SrcSh Hl Al dBnfikedwiiyihe K Apndbue bERATE AR EE0

further ancogipubetsabeffaoTikacoey, anthientscanipidtvb,ng the like. Examples of tumor samples
pharmaceutical |l y-accept abl e diluent buffer, such as bacteriostatic water
for inj deEGiBHCEAEYt argnRsdiskEddo HUMPE PORsish tHRar Cols garm e BlgpmicisuiaHpg

dextros i The. i C tur [ ot her

mat er i aﬁ)slgsg‘iaaﬁrroggfséas?rﬁlg%ﬂéa’ g?nlrlr%& g%wgﬁg djscglrlr@ %é]%{)vtg?g{o,rﬂ ﬁ%ﬂlllggtl ng

250t her dufthiistundicllite ptspertes) dsavdl aspedhed tudbtsasplésngfs.as formalinfhed,
article of manufacture of the present invention also includes information,

f or 2examraffingmbeedadgnmon sareplpeeidaryen itwserempladincaneicmpordinagntthe patient
bi ormar kePRg)e Rargifi SRR RORERl P RRF AR FHRG 8 AN i aper
or on elsgfiplcdt ahroBd tahcstitihod SarfplBRITIRL Jabipld May BE ObtdREd PFEEE tethé Patlnt’s
treatment with a cancer medicament (such as an anti-c-met antagonist). The sample may be
obtained from the primary tumor or from a metastatic tumor. The sample may be obtained
30  when the cancer is first diagnosed or, for example, after the tumor has metastasized. In some
embodiments, the tumor sample is of lung, lymph node, liver or brain.
Various methods for determining expression of mRNA, protein, or gene amplification

include, but are not limited to, gene expression profiling, polymerase chain reaction (PCR)

including quantitative real time PCR (qQRT-PCR), RNA-Seq, FISH, microarray analysis, serial
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30 floppy disk) or a CO-ROM The | abel or insert may al so include other
i nformati on concerni ng the pharnmaceutical conpositions and dosage fornms in
the kit owoantmshe7of manufacture. Accordi ng to omeTarsbadios®nt of the

vent | o bl Sl RN RIS i YR SR RAB B3
2012/ 03142 Zﬁﬁﬁ&%@é&iﬁ{%ﬁ@%ﬁteﬁh SPrBERIMliL Gadoti¥icaC SeEH Bbleen &Rllysiehapps a

package insert indicating at the c-net antagonist is for treating a
pat i ent mrformedndeg IHGuch, erspatiSal@nosageplecon expressi on of a c- et

bi omar ker . . _The inlventitgn S?Flgsgtconcer S a get hod f.or nuf acturi ng an
article of mahtiode EXFBP RGBS GBI RITSS TR efp%i‘@ﬁ%%&@“éivqﬁﬁla??v ceuti cal

conpasi tcofite@MPosd M@ C-net 5 antagonist (e.g., an anti-c-net anti body)
and a package insert indicating that the pharnaceutical conposition is for

treating a patientl vierne Expression Brogilings NSCLC) based on expression of a
c-net bi omar(l;ler. &‘%e grti cl e of. mang .acturﬁ (rimgdgfurtt her 1S9 ri se an
addi ti onal cARERISHE, MEBIEF PERIRG SAPISHAPHRREURE C4 S INIded (RBEYR 14RT BOHP®
buffer, RUGHIAMEPEE BIUrRSIaabh GnVi €61 Sl nucloBEds, 8 MBWGHS based on sequencing
10phosphat e-buffered saline, R nger's solution, and/or dextrose sol ution.

The art idIpelyoficlnetnded aBiamestraynnfamtyt ised natieddsdeowt e thervett for thal gsiantefsdatiabl e
froma c rcial and user standpojnt,  includin t her buffers, diluents,
110G s SRR ReSpreSn Uyt prgle Megide o et es R S PR Eitaroiaieto
concer nsg B AN Agh&skh Wil @l Biokg) 10D ELDENE99DY), RRA sO hrdtRtnAbsalyd8Hod,

15bi omarker(s) identified herein. "Accordingly, a dlagnostlc kit 1§ provided
whi ch cdptreckegusnd:&H2- Rdt €l 992 pgant mljroerastethemicaitivg (BCBY) €9/isan adf Tiends or

nore of c-net, k-ras K d EGFR. bi omarker in sanpl e from a cancer
pat | ent g 162 R0 A G Re SR L S R T URPY Bt g HSBRRE. ki ¢
to sel eq eﬁﬁ&ﬁﬁ@%iéeﬁﬁ@lu‘aﬂ{ﬁﬁNA(cﬁlggsxeé mmﬁP@%@mbﬁt&%ﬂy@m lexes

anti-c-net antibo for treating the cancer patient if pat 1 ent
expriéssas DNA- proted duplenmr Rgresntaane hiegtod Ghreseghencing-tasat geae ceprlossdoment |

the instructjon re to use the kit _to sel ect cancer nedi canent . ot her

t han c- r?é‘?lyélﬁﬂ%fg‘%fﬁﬁ @Fafépalas%lﬁe Gﬁ%ﬁ%ﬁ%@ﬂﬂé@%@w SSRfF}S 161 aI{aWélsgﬁ’ti ent

express i d el. VI|. METHODS OF ADVERTI SI NG The
%ﬁasfsﬂ%lgibﬂﬁ ’ﬂ%‘ KBhatfe s %ie%gﬁﬁ%@?ﬁgﬁ‘i

i nvention her SO concer for advertising a cancer nedi canent
25conpri si ng proni i Pymemasa ChaingRéacaudi(B6Re, the use of the cancer

medi canent (e anti-c-met ti body) for treating a patient wth cancer
based on e_xpr%fgtéﬁ Ghbte e &Oaﬁeeﬁ%eewtwé and f_?eXA'%iﬁélPi“i‘tgi‘thVé m%thégeﬁel’_é&ﬂ y paid
conmyni 9913&19@%4%1%9%@0 eﬁﬁiﬁm@efsrfﬁgﬁmdat@a ey hpﬁoﬁm{lﬁ&{nan d
identified and the nessage Is controlled. Advertisi nB or purposes herein

i ncl udesumuobtissaed, withparltithout étugtticatmsent,po ohlaradteqid cometomin tof gemrosxpeassibh o

under wr ichgcrr]i%’lina%cg %et%vaeleg glosely related mRNAs, and to analyze RNA structure.
The first step is the isolation of mRNA from a target sample. The starting material is

typically total RNA isolated from human tumors or tumor cell lines, and corresponding normal

25  tissues or cell lines, respectively. Thus RNA can be isolated from a variety of primary tumors,
including breast, lung, colon, prostate, brain, liver, kidney, pancreas, spleen, thymus, testis,
ovary, uterus, etc., tumor, or tumor cell lines, with pooled DNA from healthy donors. If the
source of mRNA is a primary tumor, mRNA can be extracted, for example, from frozen or
archived paraffin-embedded and fixed (e.g. formalin-fixed) tissue samples. General methods

30  for mRNA extraction are well known in the art and are disclosed in standard textbooks of
molecular biology, including Ausubel ef al., Current Protocols of Molecular Biology, John
Wiley and Sons (1997). Methods for RNA extraction from paraffin embedded tissues are
disclosed, for example, in Rupp and Locker, Lab Invest. 56:A67 (1987), and De Andrés et al.,

BioTechniques 18:42044 (1995). In particular, RNA isolation can be performed using
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30 pronmotion. This termalso includes sponsored informational public
noti ces appearing in any of the print comrunications nedia designed to
appeal towe?2xmgsi@adi ence to persuade, inform pronote, PEDIULSYENA50069

oLt S PRI 91 o BB PALL G, RIS,
2012/ 03 1R Rl td/FR0Ah A FR@8Ps instructioh N EF ord¥Ahplk Stofa® RAN BB iPEu1Rke Edne

di agnostic nethod herein may be acconplished by any neans. Exanpl es of
adver t i diengplatedusing Saaen R Nkaby weni- cdlemas.riRbeogpoynimied Iy deaitableeiNgiisnlatiqradi o,

Comrer ci P drdh B IFAORAREL Tl S R A R4 R Biaf AL Sy G A
Adverst | SARESSS WalsS Canrdll e (HH B16KORR AXBo [hish BRI bn, BEOF Toial RNA FomOfkstdre
wal I s of an airport wal kway, and on the sides of buses, or heard in

t el ephorsemplis¢ambs sabes! wing RNt Hnted FA b sstp REYA preparsdivien euraondas bal - or
o1 oot | I8y BRI g SRR e desiberad PUESRETHIPE, rovi s ¢ he
i nternet suchy ARNWERGASESnANE MERPIRAS Br PERE Bkt ¥ 16 QERUESH e R WRs HKishg

ke
i ntended to 10reach sinultaneous users, fixed or electronic billboards and
ot her puhylR@R s thassvepodstassaiptivn afliheiRdwalteroplatl ivotalBwA cfollowed by ts e such as
nagaéines and n w%ﬁgPens,.otﬁ§h>nedia,ﬁﬁ%lets, presen ati8ns or i ndi vi dual
cont'dct seXB9I}ené1.a§a.r{1 1GRHPT I HhbRECAGURE Gt PSR GMMPHSE Wi°d ISt er, nass,
or _car r s Mithes hit 6 SRAONSIdsEvih GovolGrhiPHRE (AMMERT) ShadidlsRy W I
depend on nmany factors, for exanple, on the nature of 15 the targe
audi encentmindleukepaa veds revcige frahwsiptasa(Md ML ViR ahlcerceanpamsesptial step 6S,
doctors, nurses, %Pd. atients,. as wel aﬁ cost coq;id rat.ions and .t he
rel evantWIi’le‘r"r‘1 YRt SNCGINS PAVRFTY: S3flOH RGATCHo 0-P ENG! REWErS: fi%ﬁeﬁﬁmgfon
medi camanl sirafithy HcA0NRRhE §5ul of BEBAYSH b AliAY PRRL B ILNAILONANR B O
custom zed based on user aracteri zati ons defi ne y service Interaction
and/16r athese-dahscribud hsiag a (HEYEARIPOY RAYAIPER lain (Poglea dilmph bk, USAAt i on.

20EXAMPL Materi al s, and Met hods Sanpl es: Pretreatnent patient sanples
wer e anafgﬁ'%algf%waufs‘fwa,s mspEetons The deriysdrDBd © hen wlhied s g trapiate in

(further i I . degi i.m LY nd
Saf ety apE FRELIRECPER Mol PRUERER P ONSIAITLE WL FLUB B A ibld R
pl acebo deperkfentNSSIAGHolfHubiakssit oypiedl lyentpheyrs the Tag DAA polfmeede, which has a 5'- 3'

par af fi n-enpbedded. t unor speci nmens_or unstained paraffin slides (15 1s)lpiﬁges)

of repr e¥Elesacsity hndackreds> PerRfapenlinmmdanyclense petly- Ehvse TAQM
T see ST o T ey S B

and i ncuypelid sunditd fts pitgarampliact, ibutadyedinzade anthi dgodiaRat 5'makleass dagvitycdndat i on
wi th secondary anti body and enzymatic col or devel opnent, sections were
count er stsed-neP ligpnyelRyidteatrapers Aresused EsSearTat] FoHBIECOARPI) 0E A LS Roenesias.

or ot ozol XLt ieef et ARG R kel an Mo seglote ) Ralelier,

per f or mthe fed PCRIGrizhics. MThagrots i0 goii-Betehdiblemsyi Ty DEAgGRMNBerascenphe dndlis
Primary anti bodf\l/: Vent ana anti-Total cMET (SP44) Rabbit Monocl onal Primary
Ant i250dylaleledayih peepegteRfluorescent dye and a quencher fluorescent dye. Any laser-induced

emission from the reporter dye is quenched by the quenching dye when the two dyes are
located close together as they are on the probe. During the amplification reaction, the Taq DNA
polymerase enzyme cleaves the probe in a template-dependent manner. The resultant probe
fragments disassociate in solution, and signal from the released reporter dye is free from the

30  quenching effect of the second fluorophore. One molecule of reporter dye is liberated for each
new molecule synthesized, and detection of the unquenched reporter dye provides the basis for
quantitative interpretation of the data.

TAQMAN® PCR can be performed using commercially available equipment, such as,

for example, ABI PRISM 7700® Sequence Detection System® (Perkin- Elmer-Applied
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5Speci men Type: Formalin-fixed paraffin enbedded (FFPE) sanples and control
cell pellets of varying staining intensities Procedure Species: Human
| nst r unerwo 2Bevisideir k XT Epi t ope Recovery Comdirtuseeis/o5@e? |

Condi tiqpning, 1 1,.Ve a t #.950-12 OPx,i mar tibod

Cond ¢ 1 e g it Gitg Tty s A e Taghiiahy OhoRVRERI ARSI liue i on
buf fer (MhhshelklGafah§) In £ picterRAlhBodiment, thba MRIAR proechird Birumedatdare
control: Naive Rabbit 1gG at 3 ug/m (Ventana Confirm negative control

rabbit Itg® quansitativi BOR1G2%c sDeh acthi GBI RRISMaYTWO® SrrivgacestteeynB Jysteat tlihon

kit B k R | 15 t \Y/ 760- 500
Kbeor dr RGP cSarite BER eahSL R s bR Tbositt AR Rord, Gamea i eafiileneyt i n
I (cat ﬂle%%e@l?a%?l{ﬁe%'é 1B 1 0k-GRAGEM at ()Qatthéﬁn)zépcl&%ﬁ)mg Hﬁpﬁﬁaﬁﬂaﬁpr k XT

Protocol was as follows: 1. paraffin ( Sel ected 202. Deparaffinization (
Sel ect edader-3nd@et IfluCmscknt signilng cgllegtsidan readt-timeshroggh dibti enies catiey fosell 86t ed )

5 16 5% (RS CapSSHRSaah PSRk o H SRR
Sel ect etry) ank@yziddemd gAgp! y ( Primary Antibody ), and Incubate for ( OH 16
Mn) 5'-Nuclease assay data are initially expressed as Ct, or the threshold cycle. As discussed

10 above, fluorescence values are recorded during every cycle and represent the amount of product
amplified to that point in the amplification reaction. The point when the fluorescent signal is
first recorded as statistically significant is the threshold cycle (Ct).

To minimize errors and the effect of sample-to-sample variation, PCR is usually
performed using an internal standard. The ideal internal standard is expressed at a constant

15  level among different tissues, and is unaffected by the experimental treatment. RNAs most
frequently used to normalize patterns of gene expression are mRNAs for the housekeeping
genes glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) and P-actin.

A more recent variation of the PCR technique is quantitative real time PCR (qRT-
PCR), which measures PCR product accumulation through a dual-labeled fluorigenic probe

20 (i.e., TAQMAN® probe). Real time PCR is compatible both with quantitative competitive
PCR, where internal competitor for each target sequence is used for normalization, and with
quantitative comparative PCR using a normalization gene contained within the sample, or a
housekeeping gene for PCR. For further details see, e.g. Held et al., Genome Research 6:986-
994 (1996).

25 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. Diagnostics 2: 84-91 (2000); Specht et al., Am. J. Pathol. 158: 419-29
(2001)). Briefly, a representative process starts with cutting about 10 microgram thick sections

30  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.
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11. Countstain ( Selected ) 3012. Apply One Drop of ( Hematoxylin I1) (
Countstain ), Apply Coverslip, and Incubate for ( 4 Mnutes ) 13.
Post Courwetaizn3{o23el ect ed ) 14. Apply One Drop et(r/IBRMIlN@OREAGENT)

( Post Countstain v sI i and
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W de. oy iR pRAgRy e RS RRY n R BN B R PRI ol 1
st ai Bi nowWiddnonedet 1984).68%ed4 (2099565@15>ethe BLAYT QFevArOtRNREAYits VdMa@EN. 1 on,
c- et expreSS| on within NSCLC tunor t’issue was often heterogeneous; 10t hat

i's, tundyubsajucst @emlfblulct\ewethestfabh%nd nmlmlss)f 8CRpimenqor gsadicalesigint hi n a

sarrpl e. Both the,intens | HC. st ive, weak, noderate, or
Strong) and AGsE GO bn-Srectmirnate i TERE AL oA s B e PRGBS
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f ol I WI t he scor 155 stem bel o r}co cel | s wer e sgored for c-Met
O hi T it Serpe TS P e AR rary QT Rep ks RieHoniaBd Bt g
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cytoplasmc staining (C,'m was also observed in 5-10% sanpl es.
st ai ni nghewaed &l dsginfprecrasd ptabongqueBeds, usmgdayabmn(e?eltally wmﬁker()vise)pubhqm vocal
(+/-) o tive st,ai.ni ng. i ntens

char act e?fvrﬂi B@ma%w)veb%ﬁmw Ea&kmeédycls% Bla ﬁit‘érﬁgﬁ/@pf‘ Ff? 'BEJ% g 5d§4¢t%n

menbr an f EER g | Gkl PR h
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t hi nner k signal intensity ] ch cterized by |ight brown cytoplasm
The ma@lgingq{maﬂ%wmdfﬁ Preee IZBM%I%Q-%?F %Ome‘ﬂ%@aslfrswm ng 25

i ntensi ty,,and 3 re thi nner. Negative or equivocal signal
intensity %s Tﬁcr'ﬁ'él %g{%?? ed by an absence of any detectable signal or a

pal e gray or RaatwrscgnalkredriaPQ®r prithand dsigavimgludenginéert] bigyulh, resitioe reepcadture
en hanced(anTS,r’r;t)nrdaCr}l/eC ggn?ein?,i sggciﬁcity, complementary primer sequences, and 3'-end sequence. In
20 general, optimal PCR primers are generally 17-30 bases in length, and contain about 20-80%,
such as, for example, about 50-60% G—+C bases. Tm's between 50 and 80° C., e.g. about 50 to
70° C. are typically preferred.
For further guidelines for PCR primer and probe design see, e.g. Dieffenbach et al.,
"General Concepts for PCR Primer Design" in: PCR Primer, A Laboratory Manual, Cold
25  Spring Harbor Laboratory Press, New York, 1995, pp. 133-155; Innis and Gelfand,
"Optimization of PCRs" in: PCR Protocols, A Guide to Methods and Applications, CRC Press,
London, 1994, pp. 5-11; and Plasterer, T. N. Primerselect: Primer and probe design. Methods
Mol. Biol. 70:520- 527 (1997), the entire disclosures of which are hereby expressly
incorporated by reference.
30 3. RNN-Seq
RNA-Seq, also called Whole Transcriptome Shotgun Sequencing (WTSS) refers to the
use of high-throughput sequencing technologies to sequence cDNA in order to get information

about a sample's RNA content. Publications describing RNA-Seq include: Wang et al. “RNA-

Seq: a revolutionary tool for transcriptomics” Nature Reviews Genetics 10 (1): 57-63 (January
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Ki-67, was used to evaluate tissue quality. Figure 2 shows an exanple of

NSCLC t isdtherfresdhropiperafin-tmbeddcd $woorisssud, using micarray teghnglogp i this methoddi ng

to the I HC protocol above, sh I,.h Fi e 2, .C-ne tainin i,gnal may
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the neoplagtd, onRAhictRAD Rbsttde THeMBhyePleqléibs hiRYiathyhetsteosmapusty having

nmore than one intensity level. Staining may be heterogeneous, for exanple,
sanpl es I rrabes fromn eclisiainisoree of mtaegi tupt 4saudhe PER guatleod] thehrousce@f eV Ar vy

t.rol I'l.. pell et ) di to the | H t | ab .
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score* Staining criteria D agnostic negative 0 sanples wth negative or
equi vocahmst edlhlimg, If dire soufsB%f tmRMNA is e piimany tumonsaRNAlean terexcractbd,fed weak

(1) & oder e (20 a1 SO0 Sh LR, DD, ol Lo WL B MRk (1) o
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15 In a specific embodiment of the microarray technique, PCR amplified inserts of cDNA
clones are applied to a substrate in a dense array. Preferably at least 10,000 nucleotide
sequences are applied to the substrate. The microarrayed genes, immobilized on the microchip
at 10,000 elements each, are suitable for hybridization under stringent conditions. Fluorescently
labeled cDNA probes may be generated through incorporation of fluorescent nucleotides by

20 reverse transcription of RNA extracted from tissues of interest. Labeled cDNA probes applied
to the chip hybridize with specificity to each spot of DNA on the array. After stringent washing
to remove non-specifically bound probes, the chip is scanned by confocal laser microscopy or
by another detection method, such as a CCD camera. Quantitation of hybridization of each
arrayed element allows for assessment of corresponding mRNA abundance. With dual color

25  fluorescence, separately labeled cDNA probes generated from two sources of RNA are
hybridized pairwise to the array. The relative abundance of the transcripts from the two sources
corresponding to each specified gene is thus determined simultaneously. The miniaturized
scale of the hybridization affords a convenient and rapid evaluation of the expression pattern
for large numbers of genes. Such methods have been shown to have the sensitivity required to

30  detect rare transcripts, which are expressed at a few copies per cell, and to reproducibly detect
at least approximately two-fold differences in the expression levels (Schena et al., Proc. Natl.
Acad. Sci. USA 93(2):106-149 (1996)). Microarray analysis can be performed by commercially
available equipment, following manufacturer's protocols, such as by using the Affymetrix

GENCHIP™ technology, or Incyte's microarray technology.
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Met di agniossmiecpradighen ing: variey afdomer Ope. 1 Met di agnostic positive: |HC
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the foll owi ng terrﬁ?rfgﬁrﬁlzgﬁ.”“lvﬂéozgc%%%d(‘ff’f‘ﬁf’(fﬁl(g‘gﬁ%nostic category O or 1

Met di agnost i SeridEgalyskeof é?ﬂé @gﬁ&b@mqshm)ﬁﬁa ARetholRhatBows MR sith@Mancld addow,
Met Low WO 2012/031027PCT/ US2011/ 050069 2 or 3 Met diagnostic

posi t i vejuantipeycinahgsallayatge nredengtgedx anvbptshivghout Vet nddd i pravedingiagh | n
911 2(310, a
P

SUNEIRHRGR T TR NI R NN IO
posi ti veg g@fchted it ERGAR UBTicIARNIRIOMSESLT @ UnifRly entl e (2Bt HreVvid&d thand
| HC score 0 or 1, respectively.
the tag is obtained from a unique position within each transcript. Then, many transcripts are
10 linked together to form long serial molecules, that can be sequenced, revealing the identity of
the multiple tags simultaneously. The expression pattern of any population of transcripts can be
quantitatively evaluated by determining the abundance of individual tags, and identifying the
gene corresponding to each tag. For more details see, e.g. Velculescu et al., Science 270:484-
487 (1995); and Velculescu et al., Cell 88:243-51 (1997).
15 6. MassARRAY Technology
The MassARRAY (Sequenom, San Diego, Calif.) technology is an automated, high-
throughput method of gene expression analysis using mass spectrometry (MS) for detection.
According to this method, following the isolation of RNA, reverse transcription and PCR
amplification, the cDNAs are subjected to primer extension. The cDNA-derived primer
20  extension products are purified, and dispensed on a chip array that is pre- loaded with the
components needed for MALTI-TOF MS sample preparation. The various cDNAs present in
the reaction are quantitated by analyzing the peak areas in the mass spectrum obtained.
7. Immunohistochemistry
Immunohistochemistry (“IHC) methods are also suitable for detecting the expression
25  levels of the biomarkers of the present invention. Immunohistochemical staining of tissue
sections has been shown to be a reliable method of assessing or detecting presence of proteins
in a sample. Immunohistochemistry techniques utilize an antibody to probe and visualize
cellular antigens in situ, generally by chromogenic or fluorescent methods. Thus, antibodies or
antisera, preferably polyclonal antisera, and most preferably monoclonal antibodies specific for
30  each marker are used to detect expression. As discussed in greater detail below, the antibodies
can be detected by direct labeling of the antibodies themselves, for example, with radioactive
labels, fluorescent labels, hapten labels such as, biotin, or an enzyme such as horse radish
peroxidase or alkaline phosphatase. Alternatively, unlabeled primary antibody is used in

conjunction with a labeled secondary antibody, comprising antisera, polyclonal antisera or a
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30  enzyme may catalyze a color change in a substrate, which can be measured
spectrophotometrically. Alternatively, the enzyme may alter the fluorescence or
chemiluminescence of the substrate. Techniques for quantifying a change in fluorescence are
described above. The chemiluminescent substrate becomes electronically excited by a chemical

reaction and may then emit light which can be measured (using a chemiluminometer, for
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pharygac qr&g%ﬁ{ fnﬁ? b@‘ﬂ&d%ﬂ&gﬁ%%gxﬂ%ﬁﬁ staining. One of skill in the art will appreciate that

staining may be optimized for a given tissue by increasing or decreasing the length of time the
slides remain in the dye.

Automated systems for slide preparation and IHC processing are available
commercially. The Ventana® BenchMark XT system is an example of such an automated

25  system.

After staining, the tissue section may be analyzed by standard techniques of
microscopy. Generally, a pathologist or the like assesses the tissue for the presence of abnormal
or normal cells or a specific cell type and provides the loci of the cell types of interest. Thus,
for example, a pathologist or the like would review the slides and identify normal cells (such as

30  normal lung cells) and abnormal cells (such as abnormal or neoplastic lung cells). Any means
of defining the loci of the cells of interest may be used (e.g., coordinates on an X-Y axis).

Anti-c-met antibodies suitable for use in IHC are well known in the art, and include SP-
44 (Ventana), DL-21 (Upstate), ab27492 (Abcam), PA1-37483 (Pierce Antibodies). One of

ordinary skill understands that additional suitable anti-c-met antibodies may be identified and
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Met diagnostic positive: IHC score 2 or 3 (as defined in Table A), and
Met diagnostic negative: IHC score 0 or 1 (as defined in Table A).
20 In some embodiments, high c-met biomarker associated is an IHC score of 2, an IHC
score of 3, or an IHC score of 2 or 3. In some embodiments, high c-met biomarker is 50% or
more tumor cells with moderate c-met staining intensity, combined moderate/high c-met

staining intensity or high c-met staining intensity. In some embodiments, high-c-met
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are st abrhgderate/high c-met staining intensity or high c-met staining intensity. In some embodiments,

high-c-met biomarker is 50% or more of tumor cells with moderate or high c-met staining
intensity. In some embodiments, criteria disclosed herein are used to score c-met biomarker
status as high or low.

30 Moreover, the invention provides a method for treating a patient with NSCLC
comprising administering to the patient a therapeutically effective amount of a combination of
a c-met antagonist (such as a anti-c-met antibody, such as MetMAb) and an EGRF antagonist
(such as erlotinib), if the patient has been found to have an high amount of c-met biomarker.

The patient treated herein desirably will benefit from (or be more likely to exhibit) greater
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NSCLC) comprising adrnlmsterlng to the patient a therapeutically effective amount of a cancer
other than a c-met antagonist, if the patient has been found to have a reduced amount of c-met
biomarker (for example, if the patient’s cancer expresses reduced c-met biomarker, for
example, as determined by IHC). In some embodiments, the patient’s cancer does not
10 detectably express c-met or expresses c-met with an IHC score of 0, an IHC score of 1, or an
IHC score of 0 or 1. In some embodiments, criteria disclosed herein are used to score c-met
biomarker status as negative. In some embodiments, the patient’s cancer (a sample from the
patient’s cancer) has been shown to contain negative c-met staining, less than 50% of tumor
cells with weak or combined weak and moderate c-met staining intensity, or 50% or more
15  tumor cells with weak or combined weak and moderate c-met staining intensity but less than
50% tumor cells with moderate or combined moderate and strong c-met staining intensity.

Cancer medicaments of the invention can be used either alone or in combination with
other cancer medicaments. For instance, an anti-c-met antibody (for example, MetMAb) may
be administered at a dose of about 15 mg/kg every three weeks, or at a dose of about 10 mg/kg

20 every two weeks.

For instance, a c-met antibody may be co-administered with at least one additional
therapeutic agent, e.g. with a chemotherapeutic agent, with other c-met antagonists (such as
other c-met antibodies), with an EGFR antagonist (such as erlotinib), or with an anti-VEGF
antibody (such a bevacizumab). A c-met antibody may be co-administered with an additional

25  c-met antagonist. Such combination therapies noted above encompass combined administration
(where two or more therapeutic agents are included in the same or separate formulations), and
separate administration, in which case, administration of a first medicament can occur prior to,
simultaneously, and/or following, administration of a second medicament. In one embodiment,
an anti-c-met antibody (such as MetMADb) at a dose of about 15 mg/kg every three weeks; is

30  used in combination with erlotinib (N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine) at a dose of 150 mg, ecach day of a three week cycle. In other embodiments, a
c-met antagonist (e.g., anti-c-met antibody) is used in combination with an anti-VEGF antibody
and chemotherapy (e.g., a taxane). An exemplary protocol is administering to a triple-negative

metastatic breast cancer patient an anti-c-met antibody (e.g., MetMAb) administered at a dose

68



48 (75.0) 49 (76.6) 97 (75.8) Treatnent D sease progression 39 (60.9) 34
(53.1) 73 (57.0) Adverse events 2(3.1) 7 (10.9) 9(7.0) Deaths 4(6.3) 2(3.1)
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of 10 mg/kg on Day 1 and Day 15 of a 28-day cycle, anti-VEGF antibody (e.g., bevacizumab)
administered at a dose of 10 mg/kg on Day 1 and Day 15 of the 28-day cycle and paclitaxel
administered at a dose of 90 rng/rn2 by IV infusion on Day 1, Day 8, and Day 15 of the 28-day
cycle. An exemplary protocol is administering to a triple-negative metastatic breast cancer

5  patient an anti-c-met antibody (e.g., MetMADb) administered at a dose of 10 mg/kg on Day 1
and Day 15 of a 28-day cycle, and paclitaxel administered at a dose of 90 mg/m? by IV infusion
on Day 1, Day 8, and Day 15 of the 28-day cycle.

Cancer medicaments can also be used in combination with radiation therapy.

The medicament(s) herein can be administered by any suitable means, including

10  parenteral, intrapulmonary, and intranasal, and, if desired for local treatment, intralesional
administration. Parenteral infusions include intramuscular, intravenous, intraarterial,
intraperitoneal, or subcutancous administration. Dosing can be by any suitable route, e.g. by
injections, such as intravenous or subcutaneous injections, depending in part on whether the
administration is brief or chronic. Various dosing schedules including but not limited to single

15  or multiple administrations over various time-points, bolus administration, and pulse infusion
are contemplated herein.

For the prevention or treatment of disease, the appropriate dosage of an antibody of the
invention (when used alone or in combination with one or more other additional therapeutic
agents) will depend on the type of disease to be treated, the type of antibody, the severity and

20  course of the disease, whether the antibody is administered for preventive or therapeutic
purposes, previous therapy, the patient's clinical history and response to the antibody, and the
discretion of the attending physician. The antibody is suitably administered to the patient at
one time or over a series of treatments. One typical daily dosage might range from about 1
ng/kg to 100 mg/kg or more, depending on the factors mentioned above. For repeated

25  administrations over several days or longer, depending on the condition, the treatment would
generally be sustained until a desired suppression of disease symptoms occurs. However, other
dosage regimens may be useful. The progress of this therapy is easily monitored by
conventional techniques and assays.

It is understood that any of the above formulations or therapeutic methods may be

30  carried out using an immunoconjugate of the invention in place of or in addition to an antibody
as the medicament.

In some embodiments, the patient did not receive more than two prior treatments for
Stage IIIB/IV. In some embodiments, the patient did not receive more than 30 days of exposure

to an investigational or marketed agent that can act by EGFR inhibition, or a known EGFR-
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to) gefitinib, erlotinib, and cetuximab. In some embodiments, the patient did not receive
chemotherapy, biologic therapy, radiotherapy or investigational drug within 28 days prior to
randomization (except that optionally, kinase inhibitors may be used within two weeks prior to
randomization provided any drug related toxicity was adequately resolved). In some
embodiments, the patient is not a patient with untreated and/or active (progressing or requiring
anticonvulsants or corticosteroids for symptomatic control) CNS metastasis. Other patient
exclusion criteria are described in the Examples, and the present inventions contemplate use of
one or more of the exclusions described therein. In some embodiments, a sample of the
patient’s cancer has been shown to have wildtype EGFR. In some embodiments, a sample of
the patient’s cancer has not been shown to have mutated EGFR.

V. ARTICLES OF MANUFACTURE

In another embodiment of the invention, an article of manufacture for use in treating
cancer (such as NSCLC or breast cancer) is provided. The article of manufacture comprises
a container and a label or package insert on or associated with the container. Suitable
containers include, for example, bottles, vials, syringes, efc. The containers may be formed
from a variety of materials such as glass or plastic. The container holds or contains
a composition comprising the cancer medicament as the active agent and may have a sterile
access port (for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle).

The article of manufacture may further comprise a second container comprising a
pharmaceutically-acceptable diluent buffer, such as bacteriostatic water for injection (BWFI),
phosphate-buffered saline, Ringer's solution and dextrose solution. The article of manufacture
may further include other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, and syringes.

The article of manufacture of the present invention also includes information, for
example in the form of a package insert, indicating that the composition is used for treating
cancer based on expression level of the biomarker(s) herein. The insert or label may take any
form, such as paper or on electronic media such as a magnetically recorded medium (e.g.,
floppy disk) or a CD-ROM. The label or insert may also include other information concerning
the pharmaceutical compositions and dosage forms in the kit or article of manufacture.

According to one embodiment of the invention, an article of manufacture is provided

comprising, packaged together, a c-met antagonist (e.g., an anti-c-met antibody) in a
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char act emtapbhies(cly, MafntiStAktshtibody) and a package insert indicating that the pharmaceutical

composition is for treating a patient with cancer (such as NSCLC) based on expression of a c-
met biomarker.
The article of manufacture may further comprise an additional container comprising a
pharmaceutically acceptable diluent buffer, such as bacteriostatic water for injection (BWFI),
10 phosphate-buffered saline, Ringer's solution, and/or dextrose solution. The article of
manufacture may further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, needles, and syringes.
VI. DIAGNOSTIC KITS
The invention also concerns diagnostic kits useful for detecting any one or more of the
15  biomarker(s) identified herein. Accordingly, a diagnostic kit is provided which comprises one
or more reagents for determining expression of one or more of c-met, k-ras, ALK and EGFR
biomarker in a sample from a cancer patient. Optionally, the kit further comprises instructions
to use the kit to select a cancer medicament (e.g. a c-met antagonist, such as an anti-c-met
antibody) for treating the cancer patient if the patient expresses the c-met biomarker at an high
20  level. In another embodiment, the instructions are to use the kit to select a cancer medicament
other than c-met antagonist (or other than an anti-c-met antibody) if the patient expresses the
biomarker at a reduced level.
VII. METHODS OF ADVERTISING
The invention herein also concerns a method for advertising a cancer medicament
25  comprising promoting, to a target audience, the use of the cancer medicament (e.g. anti-c-met
antibody) for treating a patient with cancer based on expression of c-met biomarker.
Advertising is generally paid communication through a non-personal medium in which
the sponsor is identified and the message is controlled. Advertising for purposes herein
includes publicity, public relations, product placement, sponsorship, underwriting, and sales
30  promotion. This term also includes sponsored informational public notices appearing in any of
the print communications media designed to appeal to a mass audience to persuade, inform,
promote, motivate, or otherwise modify behavior toward a favorable pattern of purchasing,

supporting, or approving the invention herein.
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The advertising and promotion of the diagnostic method herein may be accomplished
by any means. Examples of advertising media used to deliver these messages include
television, radio, movies, magazines, newspapers, the internet, and billboards, including
commercials, which are messages appearing in the broadcast media. Advertisements also
include those on the seats of grocery carts, on the walls of an airport walkway, and on the sides
of buses, or heard in telephone hold messages or in-store PA systems, or anywhere a visual or
audible communication can be placed.

More specific examples of promotion or advertising means include television, radio,
movies, the internet such as webcasts and webinars, interactive computer networks intended to
reach simultaneous users, fixed or electronic billboards and other public signs, posters,
traditional or electronic literature such as magazines and newspapers, other media outlets,
presentations or individual contacts by, e.g., e-mail, phone, instant message, postal, courier,
mass, or carrier mail, in-person visits, etc.

The type of advertising used will depend on many factors, for example, on the nature of
the target audience to be reached, e.g., hospitals, insurance companies, clinics, doctors, nurses,
and patients, as well as cost considerations and the relevant jurisdictional laws and regulations
governing advertising of medicaments and diagnostics. The advertising may be individualized
or customized based on user characterizations defined by service interaction and/or other data

such as user demographics and geographical location.

EXAMPLES

Materials and Methods

Samples: Pretreatment patient samples were analyzed from a blind, Phase II,
randomized, multicenter trial (further described below) designed to evaluate preliminary
activity and safety of treatment with MetMAD plus erlotinib versus erlotinib plus placebo in
NSCLC. Submission of either a formalin-fixed paraffin-embedded tumor specimens or
unstained paraffin slides (15 slides) of representative tumor was required for all patients
enrolled into the study.

Immunohistochemistry (IHC): Formalin-fixed, paraffin-embedded tissue sections
were deparaffinized prior to antigen retrieval, blocking and incubation with primary anti-c-Met
antibodies. Following incubation with secondary antibody and enzymatic color development,
sections were counterstained and dehydrated in series of alcohols and xylenes before

coverslipping.
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60 (42 - 83) >= 65 yrs 18(51.4% 14(46.7% 14(51.9% 11(37.9% Sex: Male 18
(51.4% 19 (63.3% 17 (63.0% 16 (55.2% Baseline ECOG 0/1 34 (97.1% 28
(93.3% 2%0(8B8/B992729 (100% Hi stopathol ogy: Adenocar ci ROFEUSSYAANDEE 26

(73.3% 21( 701“h%%011&v%in %%Otg'%l v&;‘a?s ugeS(F fo?ti@IC. The Ventana Benchmark XT system was
used to perform c-met IHC staining using the following reagents and materials:
Primary antibody: Ventana anti-Total cMET (SP44) Rabbit Monoclonal Primary
Antibody ( cat# M3444.R)
5 Specimen Type: Formalin-fixed paraffin embedded (FFPE) samples and control cell
pellets of varying staining intensities
Procedure Species: Human
Instrument: BenchMark XT
Epitope Recovery Conditions: Cell Conditioning 1 (CC1, Ventana, cat # 950-124)
10 Primary Antibody Conditions: 10 ug/ml /16 Min at 37C
Diluent: Ventana antibody dilution buffer (Tris HCI buffer, cat# 95119)
Naive Antibody for negative control: Naive Rabbit IgG at 3 ug/ml (Ventana Confirm
negative control rabbit IgG , cat# 760-1029)
Detection: Ultraview Universal DAB Detection kit (Benchmark Reagent, polymer
15  system, Ventana cat # 760-500) used according to manufacturer’s instructions.
Counterstain: Ventana Hematoxylin II (cat # 790-2208)/ with Bluing reagent (Cat #
760-2037)
The Benchmark XT Protocol was as follows:
1. paraffin ( Selected )
20 . Deparaffinization ( Selected )
. Cell Conditioning ( Selected )
. Conditioner #1 ( Selected )
. Mild CC1 ( Selected )
. Standard CC1( Selected )
25 . Ab Incubation Temperatures ( Selected )
. 37C Ab Inc. ( Selected )
. Titration ( Selected )

10. Hand Apply ( Primary Antibody ), and Incubate for ( OHr 16 Min )

O 0 N N W

11. Countstain ( Selected )
30 12. Apply One Drop of ( Hematoxylin II ) ( Countstain ), Apply Coverslip, and Incubate
for ( 4 Minutes )
13. Post Countstain ( Selected )
14. Apply One Drop of ( BLUING REAGENT ) ( Post Countstain ), Apply Coverslip,
and Incubate for ( 4 Minutes )
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20  Strong staining intensity was characterized by dark brown to black cytoplasm and/or thickened,
darkened membranes of similar intensity. Moderate staining intensity was characterized by
brown cytoplasm and/or membranes. The moderate staining lacked the blackness seen in strong
signal intensity and membranes were thinner. Weak signal intensity was characterized by light
brown cytoplasm. The weak signal lacked the rich brown color seen in moderate staining

25  intensity and membranes were thinner. Negative or equivocal signal intensity was
characterized by an absence of any detectable signal or a pale gray or tan signal, rather than
brown, and without evidence of enhanced membrane staining.

In addition to evaluating staining intensity, percentages of various staining
intensities/patterns were visually estimated in the samples with heterogencous signals.

30 The following control cell pellets with various staining intensities were included as
controls for IHC analysis as well as scoring controls: H441 (+++ (strong) staining); A549 (++
(moderate) staining); H1703 (+ (weak) staining); and TOV-112D (- (negative) staining) or
H1155 (- (negative) staining). For lung samples, bronchial epithelium was also used as an

internal control, as it exhibited moderate (2+) membranous staining. Isotype control antibody
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status |aré shown iin Tabl e 4 prognosti c variabl es
status |Met Positive (n=65) | dmih@gi nib + Placebo (n=30)
Hi st opdt hol ogy (n+xl128) i i

1 50% or more tumor cells with weak (1+) or combined weak (1+)

& moderate (2+) staining, but less than 50% tumor cells with

moderate (2+) or combined moderate (2+) & strong (3+) staining

Diagnostic 2 50% or more tumor cells with moderate (2+) or combined
positive moderate (2+) & strong (3+) staining, but less than 50% tumor

cells with strong (3+) staining

3 50% or more tumor cells with strong (3+) staining

*interchangeably termed “IHC clinical score” or “clinical score”
Vascular staining was documented, but not used for IHC score, partly due to lack of sufficient
vasculature in some biopsy samples.
15 Clinical “Met diagnostic positive” and “Met diagnostic negative” categories were
defined as follows:
Met diagnostic negative: IHC score 0 or 1
Met diagnostic positive: IHC score 2 or 3.

For clarity, it is noted that the present application uses the following terminology:

IHC score Clinical diagnostic category
Oorl Met diagnostic negative, interchangeably termed Met Dx-, Met low, Met-
Low, Met Low
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application to the present application, the terms “met positive” and “met negative” were used
to refer to IHC score 2 or 3, and IHC score 0 or 1, respectively.
Clinical trial

Lung cancer is the leading cause of cancer death globally: it kills more people than
breast, colon, kidney, liver, melanoma and prostate cancers combined. Each year 1.18 million
people die as a result of the disease (Parkin DM. CA Cancer J Clin (2005) 55:74-108). The
majority of patients with lung cancer are diagnosed when the disease is at an advanced stage
and has spread to other parts of the body.

Non-small cell lung cancer (NSCLC) is the most common form of the disease,
accounting for approximately 85% of all cases. Only 7.5% of people diagnosed with advanced
(stage IV) NSCLC are expected to be alive after five years. NSCLC can be classified as being
an adenocarcinoma, squamous cell carcinoma or large cell carcinoma. Adenocarcinoma is the
most common form of NSCLC. There is growing evidence that the two major NSCLC
histologic subtypes, adenocarcinoma (accounting for approximately 40% of lung cancers) and
SCC (accounting for approximately 25% of lung cancer) exhibit unique biologic properties
resulting in differential responses to similar therapies. Pemtrexed, while active in
adenocarcinoma, has shown relatively lower efficacy in SCC (Scagliotti et al, 2008, J Clin
Oncol. 26(21):3543-51. Epub 2008 May 27). Treatment with bevacizumab in NSCLC patients
with centrally located SCC has resulted in increased bleeding risk (Sandler et al 2006, N Engl J
Med. 355(24):2542-50). Finally, SCC patients with metastatic disease historically have worse
overall survival compared with adenocarcinoma. Thus, a need to identify effective regimens for
this histologic subset remains.

The original protocol for this study was described, e.g., in W02010/045345; however,
the study was later modified to add enrollment of 50 patients with squamous cell histology as
follows. Patients were randomized in a 1:1 ratio to one of the two treatment arms:

MetMAD + erlotinib versus erlotinib + placebo. Once 120 patients, comprising the “overall”
population were enrolled, eligibility was restricted to patients with squamous cell carcinoma
(SCC) histology to ensure that a total of approximately 80 patients with SCC were enrolled in
the study. Randomization for the first 120 patients comprising the “overall” population was

stratified by smoking status, performance status, and histology, and randomization for the next
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requisr i Nghdde e Lk hre6Rl 1RRer(8els of c-met did not derive benefit from MetMAD. On the
basis of these data, screening and enrolment of new patient into the study was stopped and the
trial was modified as follows:

e MetMAD was discontinued in patient who had c-met diagnostic-negative
tumors, with the exception of certain patients if in the judgment of the

10 investigator, the patient was deriving benefit from the study drug.

e Patients with c-met diagnostic tumors who discontinued MetMAD for reasons
other than disease progression could be allowed to continue receiving erlotinib
monotherapy.

e Patient with c-met diagnostic negative tumors randomized to the

15 placebo+erlotinib arm who exhibited disease progression were only allowed to

cross over to receive MetMAD (in addition to continuing erlotinib) if fresh
tissue biopsy was obtained at disease progression and IHC results showed tumor
was c-met diagnostic-positive.

e All other patient continued to receive treatment according to protocol.

20 The primary objective of the amended study was to evaluate progression-free survival
(PFS) of MetMAD plus Erlotinib, relative to Erlotinib plus placebo, in patients with Met
positive tumors (as determined by immunohistochemistry), in patients with squamous cell
histology, as well as all patients (i.c., including patients with Met negative tumors).

The secondary objectives of this study were: (a) to evaluate progression free survival

25  (PFS) in patients with squamous cell histology; (b) to determine the overall RECIST 1.0
response rate and duration of response in patients with c-met positive tumors, squamous cell
histology, as well as overall patient population; (b) to characterize the safety and tolerability of
MetMAD plus Erlotinib in patients with NSCLC; and (c) to evaluate minimum concentration
(Cmin) and maximum concentration (Cmax) of both MetMAD and erlotinib in patients with

30 NSCLC.

Additional objectives of this study were to (a) to evaluate overall survival, in patients
with squamous cell histology, c-met positive tumors as well as in the overall population; (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
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(51.4) assessment and PFS; (e) to evaluate the relationship between response and changes in
5  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 was a Phase II, double-blind, randomized, multicenter trial

10 designed to evaluate the preliminary activity and safety of treatment with MetMAD plus
Erlotinib versus Erlotinib plus placebo in second and third-line NSCLC. Approximately 120
histologically unspecified patients from approximately 40 multinational sites were randomized
in a 1:1 ratio to one of the two treatment arms: MetMADb plus Erlotinib vs. Erlotinib plus
placebo. Once 120 patients, comprising the “overall” population were enrolled, eligibility was

15  restricted to patients with squamous cell carcinoma (SCC) histology to ensure that a total of
approximately 80 patients with SCC are enrolled in the study. Randomization for the first 120
patients comprising the “overall” population was stratified by smoking status (non-smokers and
smokers who have quit more than 10 years ago versus current smokers and smokers who have
quit less than 10 years ago), performance status and histology, and randomization for the next

20 50 SCC patients will be stratified by smoking status and performance status. Treatment in each
arm was continued until progression of disease, unacceptable toxicity, or any other
discontinuation criterion was met. Upon disease progression, patients randomized to the
Erlotinib plus placebo arm were given the option to receive MetMADb (in addition to continuing
Erlotinib), provided they continue to meet eligibility criteria. Safety data collected from this

25  cross-over was summarized for hypothesis generating purposes. As noted above, a protocol-
specific analysis of data from this study obtained on or before June 8, 2010 (n = 128 patients)
suggested that patients whose tumors expressed lower levels of c-met did not derive benefit
from MetMAD. On the basis of these data, screening and enrollment of new patient into the
study was stopped and the trial was modified as noted above.

30 During the study, data on tumor measurement and survival status were collected for
evaluation of PFS, overall survival (OS) and overall response rate (ORR). CT scans were
obtained at baseline and for the first four cycles at an approximately every 6 week intervals
(i.e., every two three-week cycles of MetMAb/placebo). After four cycles, routine CT scans
were performed approximately every 9 weeks (every 3 cycles of MetMAb/placebo). FDG-PET
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imaging is obtained at baseline and at Day 10—14 of Cycle 1. During the course of this study,
an Image Reading facility (IRF) evaluated FDG-PET results and determined whether FDG-
PET imaging should continue in all participating sites or whether FDG-PET imaging should be
confined to a few sites based on data received.

In some patients, exploratory serum and plasma samples were collected to determine
the effect of MetMAD plus Erlotinib on circulating levels of potential markers of activity,
including but not limited to IL-8 and HGF. Correlating these and other markers with clinical
outcomes assists in identifying predictive biomarkers, ¢.g., markers in circulation that may
reflect drug activity or response to therapy. Blood for serum and plasma was drawn from
consenting patients at pre-specified times and evaluated for levels of these exploratory markers.

Expression of c-met and/or EGFR was determined in a pre-treatment sample of the
tumor. C-met and/or EGFR expression was determined by IHC and/or FISH analysis.

Because of the well-established survival benefit of Eastern Asians when treated with
EGFR-directed therapies, this study did not allow more than 20% of the evaluable study
population to be Eastern Asians.

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

survival (PFS) defined by the Response Evaluation Criteria In Solid Tumors (RECIST)) 1.0 or

death from any cause within thirty days of the last treatment.

The secondary outcome measures for this study were as follows:

(a) overall response (OR) (partial response plus complete response) as determined using
RECIST 1.0 in Met positive tumors and overall; and

(b) duration of OR.

Exploratory outcome measures included the following:

(a) FDG-PET response rates, as determined based on the definitions of the European
Organization for Research of Cancer (EORTC);

(b) Incidence, nature and severity of adverse events and serious adverse events, and
changes in vital signs, physical findings, and clinical laboratory results during and following
study drug administration will be monitored; and

(¢) Overall survival (time from randomization until death from any cause within 30
days of the last study treatment).

Primary and secondary outcome measures will be assessed in patients with c-met
positive tumors, in SCC patients, and in the “overall” population.

Serum samples will be collected for analysis of MetMAb and erlotinib

pharmacokinetics and pharmacodynamics.
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Anemia 5 ( 16'I7a)[ieét(s%ﬂébé 1? ér%’[(é)fig’.) Aglgl%%at%e)nts were eligible to participate in this study if they

have inoperable locally advanced or metastatic (Stage I1Ib/IV) NSCLC (e.g., as determined by
histological studies) and have received at least one, but no more than two prior regimens for
Stage I1Ib/IV NSCLC disease. Availability at the site of a representative formalin-fixed
5  paraffin-embedded tumor specimen that enabled the definitive diagnosis of NSCLC with

adequate viable tumor cells in a tissue block (preferred) or 15 unstained serial slides,
accompanied by an associated pathology report, was required prior to randomization.
Cytological samples or fine-needle aspiration samples were not acceptable. The patient may
still have be eligible if the patient provided at least greater than or equal to 5 unstained serial

10 slides or was willing to consent to and undergo a pre-treatment core or excisional biopsy of the
tumor. Cytological or fine-needle aspiration samples were not acceptable.

In this study, cancer staging followed the American Joint Committee on Cancer’s AJCC
Cancer Staging Manual, 6™ edition. Patients who received neo-adjuvant and/or adjuvant
therapy for Stage I-1lla disease prior to their first-line regiment (for Stage IIIb/IV) were eligible

15  for study participation, provided they also received first-line therapy for Stage IIIb/IV disease.
In some embodiments, at least one of the chemotherapy containing regimens (for any stage)
was platinum-based. Patients must have had measurable disease as determined by RECIST. In
some embodiments, patients had at least one measurable lesion on a pre-treatment FDG-PET
scan that is also a target lesion on CT according to RECIST. In some embodiments, patients

20 provided a pre-treatment tumor specimen, and possessed at least one measurable lesion on a
pre-treatment FDG-PET scan that is also a target lesion on CT according to RESIST.

In some embodiments, excluded subjects were subjects who had more than two prior
treatments for Stage IIIB/IV. In some embodiments, excluded subjects included subjects with
more than 30 days of exposure to an investigational or marketed agent that can act by EGFR

25  inhibition, or a 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 included subjects who 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

30  related toxicity was adequately resolved), or 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 were eligible for study
participation, as long as they met the following criteria: (a) measurable disease outside the

CNS, as defined by RECIST; (b) no radiographic evidence of interim progression between the
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Table 9 shows all grade 3-5 adverse events (frequency > 5% observed in the
study. There were no grade 5 events. Rash, diarrhea, and fatigue were
conpar ablwoketvsenz7t reat ment arnms in both Met high and Wet/usee1/050069
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(n=30) (tﬂe: 15s%0n(t1]?11:1§t19 n o(fn cggtzgost-g?otig‘sl an 6an$i?031iv§1}sants; (e) radiotherapy and stereotactic
5 radiosurgery was completed > 4 weeks prior to Day 1; and (f) neurosurgery was completed
> 24 weeks prior to Day 1, and brain biopsy was completed > 12 weeks prior to Day 1.

In some embodiment, excluded subject also included subjects with history of serious
systemic disease, including myocardial infarction within the last 6 months prior to
randomization, uncontrolled hypertension (persistent blood pressure > 150/100 mmHg on anti-

10 hypertensives), unstable angina, New York Heart Association (NYHA) Grade II or greater
congestive heart failure, unstable symptomatic arrhythmia requiring medication (patients with
chronic atrial arrhythmia, i.c., atrial fibrillation or paroxysmal supraventricular tachycardia are
eligible), or Grade II or greater peripheral vascular disease; uncontrolled diabetes as evidenced
by fasting serum glucose level > 200mg/dL; major surgical procedure or significant traumatic

15  injury within 28 days prior to randomization; anticipation of need for a major surgical
procedure during the course of the study; local palliative radiotherapy within 7 or 14 days prior
to randomization or persistent adverse effects from radiotherapy that have not been resolved to
Grade II or less prior to randomization; inability to take oral medication or requirement for IV
alimentation or total parenteral nutrition with lipids, or prior surgical procedures affecting

20  gastrointestinal absorption. In some embodiments, excluded subjects included subjects having
any of the following uncorrected abnormal hematologic values (within 2 weeks prior to
randomization): ANC < 1,500 cells/uL, Platelet count < 100,000 cells/uL, Hemoglobin < 9.0
g/dL, following RBC transfusion, Other baseline laboratory values (within 2 weeks prior to
randomization), Serum bilirubin > 1.5xULN, Serum creatinine > 1.5xULN, Uncontrolled

25  hypercalcemia (> 11.5 mg/dL or > 1.5 ionized calcium). In some embodiments, excluded
subject included subjects having uncontrolled diabetes and subjects having symptomatic
hypercalcemia requiring continued use of bisphosphonate therapy.

In some embodiments, excluded subjects included pregnant or breast-feeding women;
subjects having other malignancies that have undergone a putative surgical or radiotherapy cure

30  (e.g., intraepithelial carcinoma of the cervix uteri, localized prostate cancer post prostatectomy,
or basal/squamous cell carcinoma of the skin) within 5 years prior to randomization could be
discussed with the medical monitor; or evidence of confusion or disorientation, or history of

major psychiatric illness. See also additional exclusions on the label of erlotinib.
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Statistical methods and efficacy analysis. Primary and secondary efficacy analyses

included all randomized patients, with patients allocated to the treatment arm to which they
were randomized. Safety analyses included all randomized patients who received at least one
dose of study treatment, with patients allocated to the treatment arm associated with the
regimen actually received. Demographic and baseline characteristics (e.g. age and sex) were
summarized using means, standard deviations, medians, and ranges for continuous variables
and proportions for categorical variables, as appropriate. Summaries were presented by overall
patient population and by treatment arm. The baselines value of any variable were defined as
the last available value prior to the first administration of study treatment.

Kaplan-Meier methodology was used to estimate the median PFS for each treatment
arm. The stratification factors were determined by the computer readable form (CRF) data, not
by data collected by the interactive voice readable system at the time of randomization unless
the CRF data was missing. Estimation of the hazard ration (i.c., the magnitude of the treatment
effect and the 95% confidence interval) was determined using a stratified Cox regression model
with an indicator variable for MetMADb treatment. The same analysis methods as those
described for PFS in “overall” population patients were applied to patients with met positive
tumors and to patients with SCC histology. All deaths from any cause within 30 days of the
last treatment were included as PFS events. Objective response was defined as a complete or
partial response determined on two consecutive occasions greater than or equal to four weeks
apart. Patients without a post-baseline tumor assessment were considered non-responders. An
estimate of the objective response rate and 95% confidence interval (Blyth-Still-Casella) was
calculated for each treatment arm. Confidence intervals for the difference in tumor response
rate (Satnes and Snell 1980; Berger and Boos 1994) were calculated. For patients with an
objective response, duration of objective response was defined as the time from the initial
response to disease progression or death from any cause within 30 days of the last treatment.
Methods for handling censoring and for analysis were the same as described for PFS. All
secondary efficacy endpoints were assessed for patients with met positive tumors, patients with
SCC histology and by “overall” patient population.

Trial drugs. MetMAD is a known recombinant, humanized, monovalent monoclonal
antibody directed against c-met. MetMAD is supplied as a sterile liquid in a single-use 15-cc
vial. Each vial contains 600mg of MetMADb in 10ml at a concentration of 60mg/ml in 10mM
histidine acetate, 120nM trehalose, 0.02% polysorbate 20, pH 5.4. MetMAD 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%).
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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 magnesium stearate. Tablets containing 25mg, 100mg and 150mg of
Erlotinib are available.

Placebo consisted of 250 cc 0.9% NSS (Saline IV solution, 0.9%).

Study treatment. The dose of MetMAb was 15 mg/kg intravenously on Day 1 of a 3-

week cycle. The weight at screening was used to determine the actual dose of MetMADb. The
dose of erlotinib was 150 mg by mouth each day of a 3 —week cycle. Dosage level for erlotinib
may have been reduced to 100 mg (first reduction) or 50 mg (second reduction) for toxicity
likely attributable to erlotinib (e.g., rash, diarrhea).

MET and EGFR copy number: MET and EGFR gene copy numbers were evaluated by

fluorescent in situ hybridization (FISH). Greater than or equal to 5 copies of MET/cell were
designated as FISH positive (see, Cappuzzo et al, J Clin Oncol (2009) 27:1667-9). True MET
amplification was defined as tight gene cluster of greater than or equal to 15 copies of MET in
greater than or equal to 10% of tumor cells or a MET/CEP7 ratio of greater than or equal to 2.
For experiments in which both MET and EGFR copy number were evaluated, tumors were
considered MET and EGFR FISH positive based on a scoring criterion used in multiple clinical
studies (see, e.g., Varella-Garcia et al, J Clin Pathol (2009) 62, 970-7; Capuzzo et al, JNCI
(2005); 97:643-55.): FISH positive: gene amplification or high polysomy, FISH negative: low
polysomy, trisomy or disomy, Gene amplification: tight gene clusters or >15 copies of MET in
>10% of tumor cells or MET to CEP7 ratio of >2, High polysomy: > 4 copies of MET in >
40% of tumor cells.

EGFR, KRAS and MET genotyping: DNA was isolated from macro-dissected tumor

tissue slides. EGFR and KRAS mutations were evaluated using the DxS genotyping kits, MET
exon 14 variants were evaluated by DHPLC (Transgenomics Inc, Omaha NE) and a MET
N2758 polymorphism was evaluated by pyrosequencing.

mRNA profiling: MET, HGF, EGFR, AREG, and EREG mRNA expression was

evaluated on RNA extracted from macro-dissected tumor tissue slides using the Fluidigm
platform. Transcript levels were normalized to the mean of two reference genes that are stably
expressed in lung tissue and results are expressed as normalized expression values (2.

Plasma HGF: HGF levels in plasma collected prior to treatment were evaluated by
capture ELISA.

Results of analysis based on data cut-off date of on or before June 8, 2010
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erlotinib treatment (interchangeably termed “ME”’) (n=64) or (b) placebo plus erlotinib
treatment (interchangeably termed “PE”) (n=64). The data cut-off date used in this analysis
5  was on or before June §, 2010.
Patient disposition is shown in Table 1.

Table 1: Patient Disposition

Erlotinib Erlotinib
n (%) +Placebo +MetMADb Total
(n=64) (n=64) (n=128)

Discontinued Blinded

reatment 48 (75.0) 49 (76.6) 97 (75.8)
Disease progression 39 (60.9) 34 (53.1) 73 (57.0)
Adverse events 2(3.1) 7(10.9) 9(7.0)
Deaths 4(6.3) 23.D 6(4.7)
Other 3.7 6(9.4) 9(7.0)

Patient demographics are shown in Table 2.

10 Table 2: Patient Demographics
Erlotinib+Placebo Erlotinib+MetMAb

n=64 (%) n=64 (%)
Median age (range) 62 (42-83) 66 (30-83)
Sex: male, n (%) 39 (60.9) 36 (56.3)
Race: White, n (%) 58(90.6) 56 (87.5)
ECOG: 0/1, n (%) 62 (96.9) 60 (93.8)
Non-squamous, n (%) 48 (75) 49 (76.6)
Squamous, n (%) 16 (25) 15(23.4)
INever smoker, n (%) 8 (12.5) 10 (15.6)
Met high*, n (%) 30 (50.8) 35 (56.5)
Kras mutant**, n (%) 13(23.2) 13 (23.2)
EGFR mutant®**, n (%) 6 (10.7) 7 (12.5)

* Of 121 patients with evaluable tissue samples

** Of 112 patients with evaluable tissue samples.
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Tabl e 11: Patient D spdsmét®Mb+ [AlPladedbi-ehihgettaABB]) Met
Di agnost|i c- Positive Met| D agnosti|c- Negati v¢ Placebo+ Erlotinib
Erlotinib Erlotinib Erlotinib
(n=29)
(n=35) (n=30) (n=27)
Age (yr):
Median (range) 66 (30 - 83) | 63 (44 - 82) | 66 (45 - 82) 60 (42 - 83)
>= 65 yrs 18 (51.4%) | 14 (46.7%) | 14 (51.9%) 11 (37.9%)
Sex:
Male 18 (51.4%) | 19(63.3%) | 17 (63.0%) 16 (55.2%)
Bascline ECOG:
0/1 34 (97.1%) | 28(93.3%) | 24 (88.9%) 29 (100%)
Histopathology:
Adenocarcinoma 26 (73.3%) | 21(70.0%) | 12 (44.4%) 17 (58.6%)
Squamous 5(14.3%) | 4(13.3%) | 10(37.0%) 10 (34.5%)
Smoking History:
Never smoker 7 (20.0%) 6 (20%) 2 (7.4%) 1(3.4%)
Kras mutant * 7 (22.6%) 6(23.1%) 6 (24.0%) 7 (25.0%)
EGFR mutant* 7 (22.6%) 2 (7.7%) 0 4 (14.3%)
* Of 112 patients with evaluable tissue samples
In this study, tissue was obtained from 100% of patients. 95% of patients had adequate tissue
10 for evaluation of Met by IDC. 54% of patients had “Met high” NSCLC.

Treatment with MetMAD and erlotinib provided a clinically meaningful benefit to

patients with Met high NSCLC (Figure 3). Both a PFS benefit (Hazard ratio (HR) 0.56; 95%

CI10.31, 1.02; p=0.05,) and an OS benefit (HR 0.55; 95% C1 0.25, 1.16; p=0.11) were observed

in the Met-high patients treated with MetMAD plus erlotinib. Early and sustained separation of
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free survival and overall survival in patients with met high NSCLC, compared to treatment
with erlotinib + placebo (PFS in ME was 12.4 weeks, verses 6.4 weeks in PE; OS in ME was
7.7 weeks verses 7.4 weeks in PE). 23 patients from the erlotinib + placebo arm crossed over
to MetMAD and 12 of the 23 patients who crossed over the ME had Met high biomarker
expression.

Met Low NSCLC patients did not benefit from treatment with MetMAD + erlotinib
(Figure 4). MetMAD increased the risk of progression and death in Met low NSCLC patient
verses treatment with erlotinib and placebo: both PFS (HR 2.01; 95% CI 1.04, 3.91; p=0.04)
and OS (HR 3.26; 95% CI1 1.20, 8.80; p=0.01) were worse in the ME cohort. ~70 percent of
Met low patients treated with MetMAD and erlotinib progressed by the first assessment (CAT
scan at week 6).

PFS and OS in the overall population (Figure 5). PFS and OS were not significantly
different in the MetMAD plus erlotinib and placebo plus erlotinib treatment arms in the overall
population. MetMADb plus erlotinib treatment did not show benefit in the overall population
relative to placebo plus erlotinib treatment. The HRs for PFS and OS in the overall
(interchangeably termed “intent to treat” or ITT) population were 1.09 (95% C10.71, 1.67;
p=0.70) and 1.09 (95% C10.62, 1.91; p=0.76). Median PFS and media OS were consistent
with previously reported findings in similar disease settings. 23 patients from the erlotinib +
placebo arm crossed over to MetMAb+ erlotinib treatment. Objective response rates were:
Erlotinib + Placebo n=3 (4.7%), Erlotinib + MetMAb n=4 (6.3%)).

PFS was examined by subgroups (Figure 6). Met IHC status 3 and 2 patients showed
benefit from MetMAD + erlotinib treatment, with status 3 patients showing greater benefit.
Met THC status 0 and 1 patients did not benefit from MetMADb plus erlotinib treatment. Status 0
patients did worse on MetMADb + erlotinib than status 1 patients. Selective benefit of MetMADb
+ erlotinib treatment was not observed in other subgroups, including: histology category (non-
squamous verses squamous cell), tobacco history, ECOGCC, EGFR mutation or Kras
mutation.

Figure 9 shows subgroup analysis of PFS in Met High patients.

OS was also examined by subgroups (Figure 7). Similar to the PFS results, Met high
IHC status 3 and 2 patients showed benefit from MetMAD + erlotinib treatment, with status 3
patients showing greater benefit. Met low IHC status 0 and 1 patients did not benefit from
MetMAD plus erlotinib treatment. Status 0 patients did worse on MetMADb + erlotinib than

status 1 patients. Selective benefit of MetMADb + erlotinib treatment was not observed in other
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Overall survival was also analyzed in the Met high population excluding patients with

known EGFR mutations. The degree of benefit of MetMADb + erlotinib treatment (relative to
placebo + erlotinib) (OS HR =0.55, 95% CI1 0.26, 1.20, p = 0.13) was approximately equal to

overall survival in the Met high population including patients with known EGFR mutations

Thus, the benefit from MetMAD + erlotinib in Met high patients was not driven by EGFR

mutation status.

Key prognostic variables by Met status are shown in Table 4.

Table 4: Key prognostic variables by Met status

Met Positive Met Negative
(n=65) (n=56)
Erlotinib Erlotinib Erlotinib Erlotinib
+ Placebo { +MetMADb | +Placebo | +MetMAD
(n=30) (n=35) (n=29) (n=27)
Histopathology (n=128)
Adenocarcinoma 21 (70.0) 26 (73.3) 17 (58.6) 12 (44.4)
Squamous 4(13.3) 5(14.3) 10 (34.5) 10 (37.0)
Mutational analyses (n=112)
Kras mutant 6 (23.1) 7 (22.6) 7 (25.0) 6 (24.0)
EGFR mutant 2(7.7) 7 (22.6) 4 (14.3) 0

Met expression was prognostic for a worse outcome (Figure 8). In an analysis of the

erlotinib + placebo —treated patients, Met high patients had increased risk of progression (HR =

1.73; median PFS of 6.4 weeks) and approximately double the risk of death (HR =2.52;

median OS of 7.4 weeks) relative to Met low patients (median PFS 11.4 weeks; median OS of

9.2 weeks). Thus, Met expression is a prognostic factor for progression and survival in

erlotinib-treated second- or third-line NSCLC patients: Met high patients did worse when

treated with erlotinib, while Met low patients did better when treated with erlotinib.

Pattern of progression (growth of target verses new lesion) was comparable between

treatment groups and by met status (Table 5).
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(45-82) +Placebo | +MetMAb | +Placebo | +MetMAb
# pts PD by RECIST n=21 n=17 n=15 n=15
PD on target lesions 13(61.9) § 11(64.7) 10 (66.7) 11 (73.3)
PD by new lesions 12 (57.1) 9(52.9) 6 (40.0) 7 (46.7)

Pattern of progression (growth of target verses new lesion) was comparable between treatment
groups and by Met status.
5 Efficacy analysis of ORR is shown in Table 6.
Table 6: Efficacy analysis of ORR.

Erlotinib+Placebo Erlotinib+MetMADb
Overall n=64 n=64
No. of patients with
3@4.7) 4(6.3)
OR (%)
95% CI for ORR 1.3-12.5 2.2-15
Difference in ORR,
1.6 (-6.3-9.4)
% (95% CI)
p-value 1.0
Met High n=30 n=35
No. of patients with OR (%) 1(3.3) 3(8.6)
95% CI for ORR 0.2%-16.3 24-21.5
Difference in ORR, % (95% CI) 5.2 (-6.0-16.5)
p-value 0.62

Exposure to treatment by Met status is shown in Table 7.

Table 7: Exposure to treatment by Met status

High Met Low Met

Erlotinib Erlotinib | Erlotinib | Erlotinib
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64 (44-82) 66 (30-83) Sex: Male 62% 58% 55% 65% 65% 51% Race: Wiite 90% 88%
90% 87% 90% 91% ECOG PS: 0/1 97% 94% 100% 90% 94% 97%

WO 2012/031027 PCT/US2011/050069
+Placebo | +MetMADb | +Placebo {+MetMADb
(n=30) (n=35) (n=29) (n=27)
MetMAD or Placebo

No. Cycles: median
2 (1-14) 4 (1-18) 4 (1-12) 2 (1-8)

(range)
Erlotinib

INo. Doses: median
49.5 (4-290) {61 (14-338){85 (21-239){42 (1-152)
(range)

Patients requiring dose
8 (26.7) 14 (40) 7(24.1) | 11(40.7)
modification (%)

Safety: Treatment with Erlotinib + MetMADb was well-tolerated. Table 8 shows all
adverse events, regardless of relationship, with reported frequency greater than 10% observed
in the study. With the exception of edema (predominantly Grade 1-2), overall toxicity for

5  Erlotinib + MetMADb was comparable to Erlotinib + Placebo.

Table 8: All adverse events

Met High Met Low

Erlotinib Erlotinib Erlotinib Erlotinib
+Placebo +MetMADb §-+Placebo +MetMAD

n (%) (n=30) (n=35) (n=29) (n=27)

Total 30(100) | 35(100) | 29(100) | 26(96.3)
Rash 19(633) | 21(60.0) | 16(52.2) | 15(55.6)
Diarrhea 13(433) | 18(51.4) | 13(448) | 7(25.9)
Fatigue 12(40.0) | 15(42.9) | 10(34.5) | 6(22.2)

10 (33.3) 10 (28.6) 5(17.2) 3(11.1)
Decreased appetite

Nausea 8 (26.7) 10 (28.6) 8 (27.6) 9(33.3)
Dyspnea 8 (26.7) 7 (20.0) 4 (13.8) 4(14.8)
Cough 6 (20.0) 6(17.1) 5(17.2) 3(11.1)
Dermititis

3(10.0) 5(14.3) 6 (20.7) 5(18.5)
acneform
Dry skin 5(16.7) 5(14.3) 5(17.2) 2(7.4)
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Peripheral edema 2 (6.7) 7 (20) 2 (6.9) 5(18.5)
Anemia 5(16.7) 4(11.4) 3(10.3) 3(11.1)

Table 9 shows all grade 3-5 adverse events (frequency > 5%) observed in the study.
There were no grade 5 events. Rash, diarrhea, and fatigue were comparable between treatment
arms in both Met high and Met low subpopulations. The incidence of Grade >3 adverse events
5  was similar in ME v. PE in the Met high group (54% v. 53%); however, incidence of Grade >3
adverse events was higher in the ME arm in the Met low group (52%vs 35% in the PE arm).

Table 9: Grade 3-5 adverse events

Met high Met low

Erlotinib | Erlotinib | Erlotinib | Erlotinib

+Placebo {+MetMAb} +Placebo +MetMADb
n (%) (n=30) (n=35) (n=29) (n=27)
Total 16 (53.3) { 19(54.3) | 10(34.5) { 14(51.9)
Rash 13.3) 3 (8.6) 1(3.4) 1(3.7)
Diarrhea 2(6.7) | 4(114) 1(3.4) 1(3.7)
Pneumonia 0 1(2.9) 1(3.4) 4 (14.8)
Fatigue 1(3.3) 3(8.6) 1(3.4) 2(7.4)
Pulmonary
bolism 13.3) 2(5.7) 0 2(7.4)

A summary of safety is shown in Table 10.

10 Table 10: Summary of safety.
Met High Met Low
Erlotinib | Erlotinib { Erlotinib | Erlotinib

n (%) +Placebo +MetMAD; + Placebo | +MetMAb

(n=30) (n=35) (n=29) (n=27)
Any AEs 30 (100) | 35(100) | 29(100) { 26(96.3)
Grade >3 AEs 16 (53.3) {19(54.3){ 10(34.5) { 14(51.9)
SAEs 11(36.7) | 14(40) { 6(20.7) { 11 (40.7)
AEs leading to

3 (10) 8(22.9) 0 1(3.7)
treatment
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23% 25% 24% 23% 23% EGFR nutant** 11% 13% 14% 0% 8% 23% 5 *Of 128
patients with evaluable tissue sanples **OF 112 patients wth eval uabl e
ti ssue sawpl2er/d3m2rhi s study, tissue was obtai ned from PO0XSed11pa06ENt S.
95% of }Hlticuto hag—ad quatc tgstre—forrevattation—of—Met by | DC. 54% of
pati ent § I} QAAYRONT, gh'l NSCLC. 10Treatnent with Met MAb and erlotinib

) .

pr ovi de(:;‘“% ]lcetn(?_f l.sti.call \- S gni fi.cant clini-c i ngf ul benefit to
pati ent s IR&{0 di agnosti ¢ positiy SCLC (Figu Bot h a PFS benefit
: é)ég/%)u oi 655, Af{@“ﬁd an OS benefit (HR
the Met di agnostic

(Hazardgfeathi*@ (HR) 0. 53 99; p=0.
. 37, 95%5 0.19-0.72; {p=0.002) { were observed i

posi ti vepabh@dhtsSinithERHS i W VIRINYRD MAR vwiHokSer® MATH i Bh-Raspir@idnyprdidlofidst ai ned
separation of the curves was observed. The 15 addition of MetMAb to

er | ot i nidbstregvicthethia, mypoxeacrdbhl efafcobu, aseghaged] srenpsis,tfhteguei NOSofindieat h.
Median PES in patients treated with MetMAb + erlotinib (ME) was 2.9 nonths,
verses T985M¥nths in patients treated with placebo+ erlotinib (PE): nedian

G5 i n patdaghitiSadif LRIRINWbE those who were Met Low: pneumonia, pulmonary embolism,
5  hemoptysis, NSCLC

Conclusions
e Anti-c-met antibody MetMAb was a selective and potent inhibitor of the Met
receptor.
e Met high expression was associated with a worse outcome in placebo-treated
10 patients.
e Treatment with the combination of erlotinib and MetMAD benefited patients
with Met High NSCLC.
e The poorer outcomes for patients with Met Low NSCLC treated with erlotinib +
MetMAD cannot be explained by adverse events.
15 e Erlotinib + MetMab was well-tolerated and there were no new significant safety
findings.
e Results for the overall population verses patients with Met High NSCLC
highlight the importance of using a diagnostic.
Final Analysis based on data cut off date of on or before November 15, 2010

20 128 patients with second or third line NSCLC were enrolled and randomized at 25
global sites from March 2009 to March 2010 to: (a) MetMADb (15mg/kg IV q3wks) plus
erlotinib treatment (interchangeably termed “ME”) (n=64) or (b) placebo plus erlotinib
treatment (interchangeably termed “PE”) (n=64). The data cut-off date used in this analysis
was November 15, 2010.

25 Patient disposition is shown in Table 11.

Table 11: Patient Disposition

No. of _ _ All patients
Met Diagnostic-Positive Met Diagnostic-Negative
patients (n=137)
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erlotinitb ¥ ment was not %served i 1 other subgrjoups, incj uding:

hi st ol og éégﬁs%go Yo THoN=-Squanpus  Verses squanous cartTy), tonarco nrstrary,
ECOGCC, {E ation @r Krasj mutafion.; Figure)l7 showsgsubgf oypoanal ysi s
of OS5 in Metisibhagnostic negatjve patierts. Overall isurvival has al so

anal yzed i-n I(ny S L= nnnlll tiients.  MET ELSH Oancl ive pa_t__l__ent S
(defined as greater than or equal to five copies of MET), Met diagnostic
positivel MET §I.S at i positive/ EGFR wi | dt ype, and Met
di agnostic poﬂs:tlfelllﬂvd;fr%@]iapé C,élé‘lrensehg%vtnllve E%‘J—l% wi I dtype (Figure 18). The

benefit of adpubﬁglz\/@ta{yah[je@l(%&i@ﬁdsnl b was not exclusive to MET FISH

pos| tivepatients and was_observed in MFT FI SH negative/Met di agnostic
positive patl ents, suggesti ng EtletinibHBlaceba norle EehSInibWel;MAul ctor of 30
benefit |from Met MAb. The penefit fr4 tMAb + lerl oti nlé(l}l)eMet di agnostic
positive patients was not| driven ‘b)ﬁoé mut atifon st dlT y prognostic
vari abl eg By SI,al usS are sn Rayabl e 14, [Tabl e Key pr oghostic
vari abl s (En%%{(rstggé us V0 20157 51037 PCT/ Us2oal/ 050868 i o st opat hiol ogy
(n=128) |Sex: male, Mg¥%o)expr essi on Bago@yognostic far a wee e .Hut cone (Figure
19)_ I n : i erlotinib + plarnhn -treated anIPan Met
di agnostR@epW@tﬁjwé%bati ents had(Yther eased ri sk of pﬁ@ﬁ?r e®sion (HR = 1.7;
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Non-squamous, n (%) 48 (75) 49 (76.6)

Squamous, n (%) 16 (25) 15(23.4)

INever smoker, n (%) 8 (12.5) 10 (15.6)

Met Dx pos*, n (%) 30 (50.8) 35 (56.5)

Kras mutant**, n (%) 13 (23.2) 13 (23.2)

EGFR mutant®**, n (%) 6 (10.7) 7 (12.5)

* Of 121 patients with evaluable tissue samples

** Of 112 patients with evaluable tissue samples.

Baseline characteristics were well-balanced in the overall (ITT) population including

prevalence of patients having Met diagnostic positive tumors (51%/56.5%; PE/ME), Kras
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5 median OS of 3.8 nonths) relative to Met diagnostic negative patients
(median PFS 2.7 nonths; nmedian OS of 15.3 nonths). Thus, Met expression is
a prognoswpeof2zasti@r for progression and survival in erl @Ccirnisketosased

second- or, thirdg)i atients: | osti c posi tiv t s did
vor oo wBfRbEE2 I IR R ARV 3Rt IS T kot RERHALE R TB B St s
di d bet t@alywhen 121 galcae m%mf%aﬁ@{tg)nm fot @EaReind: K HAS huteiinsWh I Eﬁtie@&si. ni b
+ Met MAb was wel |l -tolerated. Safety data is summarized in Table 15. Table

15: Summary dasslafeethgragteriatics ypYleGitaignarstshewPosTatlgé3Met Di agnosti c
Negati v . f tients (%..PlLacebo + erlotinib (n=31) MetMAb + erlotinib
(n=35) ;Fag@eelég Bﬁggﬁe&ﬁqﬁlﬁf f@%éé’ﬂ\?ﬁéf% + erlotinib (n=31) Any adverse

AL ITT Met Dx Negative  {Met Dx Positive
Placebo + IMetMAD +iPlacebo + MetMAD +iPlacebo + iMetMAD +
erlotinib  ferlotinib  jerlotinib  ferlotinib  ferlotinib  jerlotinib
m=68) (n=69) ln=31) |ln=31) i0=31) |0=35)

1(\3;2:;1 age 63 (42-83)164 (30-83)161 (42-83)163 (45-82)164 (44-82)166 (30-83)
Sex: Male 62% 58% 55% 65% 65% 51%
Race: White 90% 88% 90% 87% 90% 91%
ECOG PS: 071 97% 94% 100% 90% 94% 97%
Squamous 29% 29% 39% 45% 16% 14%
Never smoker 12% 15% 39 7% 19% 20%
e
Met Dx positive™ | 5, 53% 0% 0% 100% | 100%
ook
KRAS mutant 23% 23% 25% 24% 23% 23%
ook
EGFR mutant 11% 13% 14% 0% 8% 23%
5
*Of 128 patients with evaluable tissue samples
**0Of 112 patients with evaluable tissue samples
In this study, tissue was obtained from 100% of patients. 95% of patients had adequate tissue
for evaluation of Met by IDC. 54% of patients had “Met high” NSCLC.
10 Treatment with MetMAD and erlotinib provided a statistically significant and clinically

meaningful benefit to patients with Met diagnostic positive NSCLC (Figure 13). Both a PFS
benefit (Hazard ratio (HR) 0.53; 95% CI 0.28-0.99; p=0.04,) and an OS benefit (HR .37; 95%
CI10.19-0.72; p=0.002) were observed in the Met diagnostic positive patients treated with
MetMAD plus erlotinib. Early and sustained separation of the curves was observed. The

15  addition of MetMAD to erlotinib resulted in a near three-fold reduction in the risk of death.
Median PFS in patients treated with MetMADb + erlotinib (ME) was 2.9 months, verses 1.5

months in patients treated with placebo+ erlotinib (PE); median OS in patients treated with
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G ade >3 adverse event 31 (100) 17 (54.8) 35 (100) 20 (57.1) 31 (100) 13
(41.9) 31 (100) 17 (54.8) Serious adverse event 11 (35.5) 15 (42.9) 9
(29.0) 13wW0201293102W0 2012/ 031027PCT/ US2011/ 050069 Addi t ipom/uskolviesdubd di d

any specr PN B el BFLTETE bmo BB RHG aghberinS P Bism el il Phege™
except i qalodhivper i pheral edenma, which was higher in the Met MAb treated armns

in both Met diagnostic positive and 5di agnostic negative popul ati ons.
Met MAb t r eat et disingsmoncgativde NSbd Capticats dienettberéfeifrane reatorenewah ddibt d

i ghor - pr SHUPYT G Tk TSR I EST 0@ ris MR ppaB e en g EHBIRst Bbr ot i b
di scant iNgEedC Pfert YRV RESR RSN SRR Andplan®b: %M&dih@lﬂmgﬂmtgz; 95%

di agnostic negative patients on MetMAb + erlotinib had significant adverse
events did).2¥-3d8; 3=bv5)hind meadiandVB (B lelte #6% CLO TS99 potl h) wert vdirseias e

or 00 S ShoNi HIG 1 el e o vas na slenli e dLtgrent
the PFS £MaRMbSprB@dsed by ifcElkst assessment (CAT scan at week 6).
PFS and OS in the overall population are shown in Figure 15. PFS and OS were not
10 significantly different in the MetMAD plus erlotinib and placebo plus erlotinib treatment arms
in the overall population. MetMAD plus erlotinib treatment did not show benefit in the overall
population relative to placebo plus erlotinib treatment. The Hazard rations for PFS and OS in
the overall (interchangeably termed “intent to treat” or I'TT) population were 1.09 (95% CI
0.73-1.62; p=0.69) and 0.8 (95% CI 0.5-1.3; p=0.76). Median PFS and median OS were
15  consistent with previously reported findings in similar disease settings.

OS was also examined by subgroups (Figure 16). Met diagnostic positive IHC status 3
and 2 patients showed benefit from MetMAD + erlotinib treatment, with status 3 patients
showing greater benefit. Met diagnostic negative IHC status 0 and 1 patients did not benefit
from MetMAD plus erlotinib treatment, and status 0 patients did worse on MetMADb + erlotinib

20  than status 1 patients. Selective benefit of MetMADb + erlotinib treatment was not observed in
other subgroups, including: histology category (non-squamous verses squamous cell), tobacco
history, ECOGCC, EGFR mutation or Kras mutation.

Figure 17 shows subgroup analysis of OS in Met Diagnostic negative patients.

Overall survival was also analyzed in key sub-populations of patients: MET FISH

25  positive patients (defined as greater than or equal to five copies of MET), Met diagnostic
positive/MET FISH negative, Met diagnostic positive/EGFR wildtype, and Met diagnostic
positive/MET FISH negative/EGFR wildtype (Figure 18). The benefit of adding MetMAD to
erlotinib was not exclusive to MET FISH positive patients and was observed in MET FISH
negative/Met diagnostic positive patients, suggesting that IHC is a more sensitive predictor of

30  benefit from MetMAb. The benefit from MetMAD + erlotinib in Met diagnostic positive
patients was not driven by EGFR mutation status.

Key prognostic variables by Met status are shown in Table 14.

Table 14: Key prognostic variables by Met status
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cut of f, Kmsél}antt he HR 313 83, 7\@1 ) 9‘%?:(250(5) 045% (24®)2.{ I n patients who
are selected as _(a) e dl agngstic positiive usingib0%cutoff and (b) not
90% Met Eﬁﬁ@mantc p()SliZ(Y/é) (n 1922.6x he HR(Ik6® 0. 75, dith 95% Cl of 0.24,
2.42. This—det-at-ted—anat-yst-s—et—ei-H-erept—H-He-seot--ng—seheres Ssupports the
use of the definition of Met Diagnostic positive as greater than or equal
to 50% of tu : g ty
for Met by IHrmEt %@HS?’SE?% g}dé%ﬂglc-f?r Qng?)‘?%m ?Cb(jﬁe()ﬁl\%ﬁ% hnﬁﬁaw %a@?tlﬁ\b/e and
pot ent ienlotibitt-oplacébot-fezaldipatiane Mﬁrdlaginﬁsthmoshn@rpaae&ps h&ismoma%ms&sﬁ oci at ed
with a worse outcone |n pl acebo-treated patients atrren wi th_the

conbi natNeHeHonHRoTi1n: Breskian Rt Ml BwEs) ﬁ%mﬁweémsg %dfifﬁ BR ud-dgnosti c

posi tzi v HQ@[ th Met
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i mpor't ar}ﬁ@gn%@ﬁd"ﬁdsﬂ%e%aﬂ%rﬁg Hf?is\;fé)r%e when treated with erlotinib, while Met diagnostic

negative patients did better when treated with erlotinib.

10 Safety: Treatment with Erlotinib + MetMAb was well-tolerated. Safety data is
summarized in Table 15.

Table 15: Summary of safety data.

Met Diagnostic Positive Met Diagnostic Negative

No. of patients (%) Placebo + | MetMAb+ | Placebo + | MetMAD +

erlotinib erlotinib erlotinib erlotinib
(n=31) (n=35) (n=31) (n=31)
Any adverse event 31 (100) 35 (100) 31 (100) 31 (100)

Grade >3 adverse
17 (54.8) 20 (57.1) 13 (41.9) 17 (54.8)
cvent

Serious adverse event § 11 (35.5) 15 (42.9) 9(29.0) 13 (41.9)
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A less stringent cutoff of greater than or equal to 10% of tumor cells with an IHC

staining intensity of moderate (2+) or high (3+) (“10% Met diagnostic positive”)

A more stringent cutoff of greater than or equal to 90% of tumor cells with an IHC

staining intensity of moderate (2+) or high (3+) (“90% Met diagnostic positive”).

Estimates of the treatment effect in patient subsets were expressed as hazard ratios using an

unstratified Cox model, including 95% confidence interval. The results of this analysis are

shown in Figure 21. When using 10% as cutoff, the HR in patients selected as 10% Met
diagnostic positive (n=87) was 0.52, with 95%CI of 0.30, 0.92. When using 50% as cutoff

(i.e., greater than or equal to 50% of tumor cells with an IHC staining intensity of moderate

(2+) or high (3+)), the HR in patients selected as Met diagnostic positive (n=66) was 0.38, with
95%CI 0f 0.20, 0.71. When using 90% as cutoff, the HR in patients selected as 90% Met

diagnostic positive (n=47) was 0.30, with 95%CI of 0.14, 0.64. In patients who were selected
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as (a) 10% Met diagnostic positive and (b) not Met diagnostic positive using the 50% cutoff,
(n=21), the HR was 2.83, with 95% CI of 0.53, 15.2. In patients who are selected as (a) Met
diagnostic positive using 50% cutoff and (b) not 90% Met diagnostic positive, (n=19), the HR
was 0.75, with 95% CI of 0.24, 2.42. This detailed analysis of different IHC scoring schemes
supports the use of the definition of Met Diagnostic positive as greater than or equal to 50% of
tumor cells staining at a moderate (2+) or high (3+) intensity for Met by IHC.
Conclusions
e Anti-c-met antibody MetMAb was a selective and potent inhibitor of the Met
receptor.
e Met high expression was associated with a worse outcome in placebo-treated
patients.
e Treatment with the combination of erlotinib and MetMAD benefited patients
with Met diagnostic positive NSCLC.
e The poorer outcomes for patients with Met diagnostic positive NSCLC treated
with erlotinib + MetMADb cannot be explained by adverse events.
e Erlotinib + MetMADb were well-tolerated and there were no new significant
safety findings.
e Results for the overall population verses patients with Met diagnostic positive
NSCLC highlight the importance of using a diagnostic.

Exploratory biomarker analyses from OAM4558¢: a placebo-controlled Phase 11 study of

erlotinib #MetMADb in patients with advanced non-small-cell lung cancer (NSCLC)

Exploratory tumor biomarkers related to c-Met and/or EGFR signaling were measured
by FISH, qRT-PCR or various mutation detection techniques from archival tumor tissue
specimens. Plasma HGF levels were measured by ELISA. Analyses with outcome were carried
out independent of Met clinical diagnostic status.

Results: Baseline characteristics of patients with evaluable tumor or plasma specimens were
generally comparable.

EGFR and KRAS mutations: EGFR and KRAS data were obtained from n=112 (93%)
patients, MET exon 14 variants from n=87 (72%) patients and MET N375S snp from n=113
(93%) patients. EGFR mutations predicted for 6/7 objective responses on study and were
comparable between treatment arms. KRAS mutations (detected in 23% (26/112) of evaluable

specimens) were mutually exclusive with EGFR mutations (detected in 12% (13/112) of
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evaluable specimens) and did not significantly impact outcome with MetMAD in the ITT or

Met diagnostic positive/negative populations.

MET variant data: The MET exon 14 deletion mutation was identified in 1% (n=1) of
evaluable specimens. The MET N375S snp was identified in 11% (n=12) of evaluable
specimens. Due to the imbalance between treatment arms, outcome analyses were not able to
be performed.

MET FISH: FISH data were obtained from n=96 (75%) patients. There was a non-
significant trend towards improved outcome in EGFR-wildtype patients that were MET FISH
positive, as defined by >5 copies of MET/cell, but not a lower thresholds (e.g., >4 copies
(HR=0.89, p=0.82)). Overall, 74% of FISH positive patients were also Met diagnostic
positive. True gene amplification was detected in 8% of patients. However, EGFR-wildtype
patients that were Met diagnostic positive and MET FISH negative displayed a trend for
improved outcome (OS HR=0.45, p=0.07), indicating that assessing for met gene amplification
using FISH potentially missed a large subgroup of patients who may benefit from MetMADb
therapy. There was no significant difference in OS in MET and EGFR FISH positive patients.

MET and EGFR pathway gene analysis by qRT-PCR, and plasma HGF level analysis:
mRNA data were obtained from n=67 patients (49%) (Figure 20). A non-statistically
significant association of tumor MET mRNA levels with the Met IHC clinical score was
observed; however, expression of MET mRNA or other genes did not independently predict for
PFS or OS benefit in the subset of patients with mRNA data (Table 16).

Tablel 6. Association of MET, EGFR, AREG and EREG expression with outcome.

mRN Placebo+Erlotini | MetMADb+Erlotin | HR 95%CI p-value
A b ib
(media n Median | n Median
n) (mo) (mo)
MET | High | 12 6.5 22 8.7 0.59 [025-14 0.23
(3.16)

Low |19 15.3 14 11.7 148 |0.54-4.1 0.45
EGFR | High | 13 8.3 21 7.1 1.1 0.44-2.76 0.83
(7.75)

Low |18 7.1 15 11.7 0.88 [0.33-2.33 0.80
AREG | High | 13 8.3 21 NA 0.77 |0.30-1.99 0.58
(7.11)

Low |18 6.9 15 6.5 1.31 |0.53-3.25 0.55
EREG | High | 13 6.9 21 10.2 0.67 |0.28-1.63 0.37
(0.26)
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Low |18 92 15 8.1 1.34 | 0.50-3.60 0.57

Baseline plasma HGF data were obtained from n=96 patients (70%). A non-significant trend
for improved outcome in patients with low HGF protein levels in plasma collected prior to
treatment was evident.

5  Conclusions: The data presented herein support Met IHC as the most robust, sensitive and
independent predictor of OS benefit from MetMAD treatment. Further investigation of these
biomarkers is warranted given the small size of this study.

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

10 examples should not be construed as limiting the scope of the invention.
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WHAT IS CLAIMED IS:
1. A method for identifying a cancer patient who is likely to respond to treatment with a c-
met antagonist comprising the step of determining whether the patient’s cancer has a high
amount of c-met biomarker, wherein the c-met biomarker expression indicates that the patient

is likely to respond to treatment with the c-met antagonist.

2. A method for determining cancer patient prognosis, comprising the step of determining
whether the patient’s cancer has a high amount of c-met biomarker, wherein the c-met
biomarker expression indicates that the patient is likely to have increased overall survival (OS)

and/or progression-free survival (PFS) when the patient is treated with a c-met antagonist.

3. A method for identifying a cancer patient who is less likely to be respond to treatment
with a c-met antagonist comprising the step of determining whether the patient’s cancer has a
low amount of c-met biomarker, wherein the c-met biomarker expression indicates that the

patient is less likely to respond to treatment with the c-met antagonist.

4. The method of claim 1 or 2, wherein c-met biomarker protein expression is determined

in a sample from the patient using immunohistochemistry (IHC).

5. The method of claim 4, wherein IHC score is 2 or 3.

6. The method of claim 4, wherein high c-met biomarker expression is 50% or more of the
tumor cells with moderate c-met staining intensity, combined moderate/high c-met staining

intensity or high c-met staining intensity.

7. The method of claim 10, wherein c-met expression staining intensity is determined

relative to c-met staining intensity of control cell pellets.

8. The method of claim 7, wherein cell line A549 has moderate c-met staining intensity.

9. The method of claim 7, wherein cell line H441 has strong c-met staining intensity.
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1.34 0.50-3.60 0.57 Baseline plasma HGF data were obtained from n=96
patients (709 . A non-significant trend for inproved outcone in patients
with | owwaRorst@rn | evels in plasnma collected prior t@eCrriSamenioenas

evi dent ., 5Cong| usi ons; . The dat resent ed .herein support .Met |.HC .as the
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descri beaalypissohEEdblasi AR Ry Yiiaghnoduei ot KISt at i on and exanpl e for purposes of
clarity of understanding, the descriptions and 10exanpl es shoul d not be
construed as limting the scope of the invention. WO

2012/ 031927 PCFHUSRALU/PTRPEEINHAT, bS:fdl Al /B dSh thelpatini s hashid: PFS and/or
identifying a cancer patient who is likely to respond to treatnment with a
c- net arPSativstto e papentsihoglochaotdtamp high wdetebininaikey whet her the patient's
cancer has a high amount of c-net biomarker, wherein the c-net biomarker
expression indicates that the patient is likely to respond to treatnent

wi th theoc- mef@pfeaRARelaim 32whéeBL-RRALLAardS beF Y phAGR K pR]ibIEAId
prognosi s, conprising the step of determ ning whet her tﬁe patient's cancer
has a hiigHctamnined inof sapapie frotni therpaticat psing enaunottistectenmsty GHOMar ker

expression indicates that the patient is likely to have increased overal
survival (OS) and/or progression-free survival (PFS) when the patient is
treated W th 8GrfRbd BRURKAPTE Stherein thAHTRIRG QY o denti fying a cancer
patient who is less likely to be respond to treatnent wth a c-net

ant agoni st conprising the step of determ ning whether the patient's cancer
has a | ow amount of c- .biomar ker, wherein the c-nmet biomarker expression
indicaté@ﬁthafﬂ?ﬂﬁﬂﬁﬁﬁggﬁpnﬂg’W@@Emﬂpﬁgﬁ§sggeﬁﬂ%pond to treatment with the
c-net antagonist. 4. The nethod of claim1 or 2, wherein c-net biomarker

protein expression is determined in a sanple fromthe patient using
i mrunohi it och&he sicthyd (Of kI@jm 125whdrbm lowtchindt mbmeatkar eapdessivinas acgativéHGnstore i s

2 or 3. 6. The nethod of claim4, wherein high c-net bjomarker expression
i's 50% &alﬁlﬁge‘eﬁfqﬁ%@%@#ﬁm@éﬁlw twaﬁbae?r% lélesiWﬁél_f o BPAFTHS crrﬁ_%(tgpsi ty,
cormbi “e%tﬂfﬁﬁg 'irﬁ};rtﬁs/g@!ne (%% PR thidt Pl HERRAL r it @ Gl TRl R4 09

intensity. thod of clarm ereln c-net expression stalning
I nt ensi tiyetisgitiag artensitgut keksthav 80%aumensdllsstid mbdgate i edbingd afode@nt andl
cell pellets. 8. The nethod of claim7, wherein cell |ine A549 has
nmoder at SUENEEMESHIHIHHGENsity. 9. The method of claim 7, wherein cel
| ine HA441 has strong c-net staining intensity.

16. The method of claim 15, wherein c-met expression staining intensity is determined

relative to c-met staining intensity of control cell pellets.

17.  The method of claim 16, wherein cell line H1155 has negative c-met staining intensity.
18. The method of claim 16, wherein cell line HEK-293 has low c-met staining intensity.

19. The method of any of claim 1-18, wherein the patient sample is of the patient’s cancer.
20. The method of claim 19, wherein the sample is obtained prior to treatment with c-met

antagonist.

21.  The method of claim 20, wherein the sample is obtained prior to treatment with a

cancer medicament.
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WO 2012/ 031027PCT/ US2011/ 050069 10. The nethod of claim1 or 2, wherein
c-net biomarker expression is nucleic acid expression and is determned in
a sanpl e woem2dseo2pat i ent using rt PCR, RNN-seq, m croar Pay/usp@lipsiosy SACE,
MassARRAY technique, or FISH 11. The nethod of any of clainms 1, 2, and
4-10, wherein the patient has greater PFS and/or OS relative to a patient
who doesgponot TaMBethb@bf faike20, RitRbEA KR sampledis obfaghcaRtaPthe Rinel BAgM 3, wherei n
c-met bi omarker expression is protein expression and is determned in a
sanpl e fmepstedieedpat i ent usi ng i mrunohi stochenmi stry (1HC). 13. The net hod
of claim1l2, wherein the |HC score is 1 or 0. 14. The nethod of claim 13,
wherein the |HC score is 0. 15. The nethod of claim 12, wherein | ow c-net
bi onmar kers3. eXpTRS fleMddio? aREOBLANE 1C2TREheSiRHY Afhpld 1§$§nﬁam1arﬁx%e%el@baﬁaﬁﬁpr
cells with weak or conbi ned weak and noderate c- rret staining intensity, or
50% or rortedtdedror cells with weak or conbi ned weak and noderate c-net
staining intensity but |less than 50% tunor cells with noderate or conbi ned
noderate and strong c-net staining intensity. 16. The nethod of claim 15,

wher ei n o MetTIRXRERSS bPIhyIrRl 40 g- zznwa%iﬁﬁae 'csméiqt{@rl%@ﬁ&me%h@{ﬂg\ﬁ%ut& C- net

staining intensity of control cell pellets. he met hod of clai m 16,
wher ei n mgldntibodyeSH4U155 has negative c-net st al n| ng intensity. 18. The
nmet hod of claim 16, wherein cell |ine HEK-293 has | ow c-nmet staining

intensity. 19. The nethod of any of claim 1-18, wherein the patient sanple
is of the patm%etﬁo&aﬁ&groma%&s 1 Paewielltrdle @inceh Rin¥hiehal ARGl dkahRg, sanpl e
is obtained prior to treatnent with c-net antagonist. 21. The fnethod of

cl ai m 20¢nalkeell eancet, pengeatisl candes, gabﬂmmamuhqnma bladtier daneat ewophageiltdancercancer
medi canment ﬁo 2012/ 031027PCT/ USZO 50069 2]2 qe nmet hod, of  cl ii m 20,
wher ei n retehapRamplangypt. rWéHC%?rer O centie P opeeds| pancesheed sutneckog The
nmet hod Y. sample is formalin fixed and

par af fi gagﬂﬁbe%gég%%%&r%ﬁ%gﬁ%%g pogﬁﬁoo? clainms 1-23, wherein the c-net
IHC is perfor nmed using anti-cnmet antl body SP44. 25 The met hod of any of
cl ai s ere e capcer on-smal |l cell cancer, renal cell
cancer, 2p§ancr il%%ﬂ dpim %ﬁhﬂr%n Q?P?ﬁsaianorb$ra%la qg@a&ewer&%%ea|
cancer, nesot hellona mel anoma, breast cancer, thyroid cancer, colorectal
cancer, head and neck cancer, osteosarcong, prostate cancer, or

gl i obl ast7oma. The?rﬁetha'dlef ¢teih 2@ vdferdh dicNRGLCiherxcendilihder thaddae lballgon- smal |
cel l Iungg1 cancer (NSCLC). 27, The nmet hod of claim 26, wherein the NSCLC is
second- |3dM#cse of Fictadtatic renseeHcEY ugeaneEd or metastatic non-small cel |

| ung cancer. 28. The nmethod of claim26 or 27, wherein the NSCLC is
adenocarci noma. 29. The nethod of claim26 or 27, wherein the NSCLC is
squanoug&cel ITzanethodoBelaim 26 or 27, wherein the NSCLC is adenocarcinoma.

29. The method of claim 26 or 27, wherein the NSCLC is squamous cell carcinoma.

30.  The method of any of claims 1-29, wherein the c-met antagonist is an antagonist anti-c-

met antibody.

31.  The method of claim 30, wherein the anti-c-met antibody comprises a (a) HVR1
comprising sequence GYTFTSYWLH (SEQ ID NO: 1); (b) HVR2 comprising sequence
GMIDPSNSDTRFNPNFKD (SEQ ID NO: 2); (¢) HVR3-HC comprising sequence
ATYRSYVTPLDY (SEQ ID NO: 3); (d) HVRI-LC comprising sequence
KSSQSLLYTSSQKNYLA (SEQ ID NO: 4); (¢) HVR2-LC comprising sequence WASTRES
(SEQ ID NO: 5); and (f) HVR3-LC comprising sequence QQYYAYPWT (SEQ ID NO: 6).
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30. The nethod of any of clains 1-29, wherein the c-nmet antagonist is an
ant agoni st anti-cnet anti body. 31. The nethod of claim 30, wherein the
anti - c- revoantz/dasoty conpr i ses a (a) HVRL conprising seqeemas2@YD5meY W H

7o ey B e BB RN LA BER AEBENR RPN ARY (g M

HVRL1- LC g Fsk Bbl e %E:Ymm IC@.T]gg h R2- LC
conpri S|(n§m§esqg% ggeepﬂ\?&g%? SSIF% NO 5) bgggéﬁﬁe Sm%)t ceos(r?g%?dsd:e{n

sequenc eE‘@VEQQ@K}IQ%QQGGSHB@S%ASGV@FZ 6Y2W DHYO‘QRQ@PHB’QQDEWY?@D@EQSNSZ

conpr 1 a2l RENPEFRIRETS ARG Ak PN R ifFa PRN G VT VIREB VeI G
pol ypeptﬂ\dﬁvsQKBTKGFSWFPII@\WTAALGCLVKDYFPEPV%NSSWNSGALTSGVHTF

EVCLVESGGGLVQPGGSLRLSCAASGYTFTSYWLHMWRQAPGKGLEWWGM
DTRFNPNAKDREQS SEDTSKNS AV IS RAEDY K PKSTEEK@HECHP@F’

f@ﬁf@@é@%@bﬁﬁ@%&%&ﬁ%%%%%@%@ﬁ&

SVFL FPPHEIOBR S YRICHRWR V&SN SRIMYOK PR APIEK TISKAKGQPRE
KTKPREEQYNSTY VLTVLHQI)V\LNGKEYK SNKAL PAP| EKTI SKAKGQPRE

PQVYTL PRSREENVERRENBEBUAKGVBRSOIAAEBESRSPANEYKE SIMEAPESIGEEK TTPPVLDSDGS

e 35 DU 150 B BB e

RSOV PoR S P S A AT B PR VTR T, o rouneel ! ST
PSVFI FPASIBQLRSESSEYAEY GINEY PREZESANKVDKIAS SBENSQEZSW NEIDRROK APK LLIY WAST

pol ype 3#%%&@%?%%%@55&5&5 5&%@&?@&%@%&%&%%%% ’

sequenc g T GEROCRATELL 060 PURRGEARTIN R VEORYD UMM BrEoDs
HEDPEVKFNWYV DGVEV NAKTKPREEQYNSTYRVVSVLTVL GKEY! LPAPIEKﬂ

SKAKGQPREPY SASSTILPR. SK ARBERENQVY 3 AFACT HGKESSP VS KD PNARREC $SIEQHBNNIDKT?); and
TPPVLDSDGSFFL YSKL TVDKSRACOGNVESCSVVHEAL INHYTCKSLSLSPCK ( SEQ I D NO '13),

wher ei n & HEI RERPGPUASLORMNAIE R s cavingr I aRAYPIdr comPritiRg iy sfa¥sI461 e domai n

are pre t he
sl R TG LT RDNASRIP LY D OBV SIS PRV RDRAPLY
regi on tm@VENﬂﬁMKS"@mmYNSWywvsmﬁvahnqmwatw(il{ﬁgmﬁv&lepemmma Fab
nol ecul e _conpri sing said antigen bindin e nethod of an

claims 8 @”&W@E&% A T e B T R AR AR

tivanti

) ot umiy 5088 ?E?E@@EV%@%W%W%@%WW@@EQ

PF- 42179QBNOAM52Qﬁmf&N%e3&8@%&&&wmﬁwﬂkHB#&&&mth@h@&QhﬁthﬂB&éG5anﬁﬁ% 126,

RP1040, LY2801653, BAY-853474, and/or LA480. 34. The method of any
cl ai m 3PTCSRAISE GomleateiRmiasingle arigsn REdng AT, PRC e r?@ﬁtano\nswnﬁ rE ¢ EGFR

ant agoni im34,
wher ei n I}%Iin) E@ﬁ%g’%'[ag%%%ggﬁélg}%g%l ﬁ?’ba. %%%O%atm&?%g %ﬂhg{]Oyf%(% cl ai ns
1- 32, whakibbdy friéndrt o&hpaold agoRatsinolcdulenaniptizingBhidantgdn gadiagaimf ur t her
conprises treatnment with erlotinib. 37. The nethod of claim 33, wherein
the c-net antagonist is crizotinib, tivantinib, carbozantinib, M3D 265,
ficlatuzymab, T f retinih, t.

corpri ses -t S HERRoEFE VAT e bt B2, Wb L S SR b AT Bk el & et

bi onar k%lzﬁﬂmbe@s‘r‘dnﬁﬂhb EQBPFanShIBIMBED K66 pfidlhitudehes, rﬁuﬁiaﬁﬁewmmem a
patient's cancer has q@&h | evel of c-net biomarker, wherein c-net

bi omar ké’rlO‘@lﬁpmé@szﬁﬁlm 461 rDN3% MIG2401. Q50 MEe3WB3aPRed 17903 sanpl e

or “mor 6 SRS DU Rah BRI RN e TR AR BR P, " combi ne

nmoder at g/y2ggh6s3, BAY 53474 Rgdont.aasoty or high c-nmet staining intensity,
wherein c-nmet expression is detected using a c-nmet antibody, wherein the

c-met bi omar ker expressi on i ndi cat es that the patl ent is likely to have

i ncreas OS and/ F n th ient | trea

ant agon B - B8 hGhedb R ¥ oAl b T e B B e ng
adm ni sty RYEGFRNQEAPENE T cal |y effectl ve anount of a c-net antagonist to
the patient if the patient's cancer has been found to have a hi gh anount of
a c-net biomarker. 40. The method of claim 39, wherein the c-net

antagonist is an anti-c-net antibody. 41. The nethod of claim 39 wherein
the anti-c-nmet antibody is onartuzumdb3 42. The nmethod of any of clains
39-41, wherein c-nmet biomarker protein expression is determned in a sanple
fromthe patient using immunohistochemstry (IHC). 43. The method of claim
42 V\herel n IHC score. |s at Ieast 2. 44 The net hod of clal m42 V\,herel n
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WO 2012/ 031027PCT/ US2011/ 050069 45. The nethod of claim 44, wherein c-net
expression staining intensity is determned relative to c-nmet staining
i nt ensi t ywof20ast620l1 cell pellets. 46. The nethod of clpairms4®,1/09dves ei n

Il 1ing A549 h derat e, c- et _.staining i ity, .47. Th hod of
cl ai m 45> wneh i Heat P PES PP e LR ER g bl s Fithy ( ncensi ty. 48

The nmet hod of claim42, wherein c-nmet bionmarker expression is nucleic acid
expression and is determined in a sanple fromthe patient using rtPCR,

RNN- seq,36mi cridwrmethodabinygifslaigaGs2, vhersARRAV-me@hiigoniss is onarfizg8Mab and. The
met hod of an f .clains .39-48 wherei .he patient has greater PFS and/or
oS rel a&f%&“%/%%ﬁﬂﬁéf?@mm%{?a%e&Wtﬁte?lﬂgﬂ}@ hi gh c-net biomarker. 50. A
nmet hod for treating a patient with cancer conprising adnm nistering a

t herapeutically effective anount of a nedicament other than a c-net

ant agoni¥t t olhehrecthed pleeltini 33, miergathcanmesantegonest ishaigoteéntivantind. t o have a

| ow anount, of a.c- I r. 1. The f claimh5bQ, erein c-net
bi ormr kertgzu e B HERST e eh P e 00t Bt b B E e
usi ng i HAQRLAIpPSEEMaghéM WiltHGotinitp2. The method of claim 51, wherein the
| HC score is 1 or lower. 53. The nmethod of claim51, wherein | ow c-net

bi omar ker expression is detected by the presence of negative c-net

stainin | ess, t han 50% of t.unor cell s h weak or conbi ned weak.and
moder at &8c- mot> BEQOH qt?ﬂ%ﬁ&gfg}{let&m%%roqxpﬁf‘é?lenwﬁwsw&tﬁ%SW Ph weak or

combi ne szl iANAnEREEK plifenPs BRicoShATMNiRO1 B RSBl SiheldiRB.oRg %6 t umor
cells with noderate or conbi ned noderaté and strong c-nmet staining

i nt ensi thyomarkdr exphessivetihpatad exireisrnsdd i@ emiinedcnrmetanpkpiresshopatenai ni ng
intensity.i term.ned rel ative to c-net. staining intepsity of control

cel | pemsgkgilﬁ%e, crefi RS RefPIgRAXFLETRression ik s 0h Most oF e finhops Withs
negativ st ai.ni: . : ]c%f%&%%rle% : 1 . . G 10d of
claim 5321 8%@%8%&8%}@9% }n\réglsgt '3 has | %&gﬁgﬁé@ﬁ@ %?%%ﬁ?ﬁtugtggsllt y. B 7& The
met hod ahectamymiog imtmitypwbdein@-medwipedssion lived amaiarsingsa axaret smidoldy cehdreinung
cancer, renal cell cancer, pancreatic cancer, gastric carcinoma, bl adder
cancer, tE% emémar%%{ﬁé@wl%%m&%twe Waﬁéﬁg,@lm e%&etm@a%ﬁggﬁs Y810 d

cancer, ghc% Cans, %ﬁg%g 9,486 cer, osteosarconmm, prostate
cancer, %g‘gfl 0 ?%gt%@rras.e&ea% . e@neét}ho{c‘ilgg]?&gl ai m57, wherein the cancer is
non-small cell lung cancer (NSCLC). 59. The nethod of claim 58, wherein

the NSCLC is second-line or third-line locally o ]
39. A method for treating a patient with cancer comprising administering a therapeutically
effective amount of a c-met antagonist to the patient if the patient’s cancer has been found to

have a high amount of a c-met biomarker.

40. The method of claim 39, wherein the c-met antagonist is an anti-c-met antibody.
41. The method of claim 39 wherein the anti-c-met antibody is onartuzumab.
42. The method of any of claims 39-41, wherein c-met biomarker protein expression is

determined in a sample from the patient using immunohistochemistry (IHC).

43, The method of claim 42, wherein IHC score is at least 2.

44. The method of claim 42, wherein high c-met biomarker expression is 50% or more of
the tumor cells with moderate c-met staining intensity, combined moderate/high c-met staining

intensity or high c-met staining intensity.
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advanced or netastatic non-small cell lung cancer. 60. The method of claim
58 or 59, wherein the NSCLC i s adenocarci noma. 61. The nethod of claim58
or 59, whwoenr/ihe7NSCLC i s squanous cell carcinoma. 6PCTHseom®steed of
claim2, wherein the patient has NSCLC and is treated with a conbi nati on of
anti-c-met antibody and an EGFR antagonist. 63. The nmethod of claim62,
wher ei n 4she EGHR ribROOMILSin 445 vileedi bmidd expréioniniigtifeskiafis abtinined
wherein the patient has NSCLC and is treated with (a) onartuzumab at a dose
of aboutrelegverty kgcesteiningtihtcastymdakstrolaast pelgtser | otini b (N-( 3-

et hynyl phenyl) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nam ne) at a dose of 150
ng, each day of a three week cycle. 65. A nethod for selecting a therapy

for a pafd entThM hhth&RBCQLInE MTRIHcBdiNGeld BHEA B NhAINEXR4E SSThAN R in@ irftedTRY.
bi omarker in the patient's cancer, and selecting a cancer nedi canent based

on the |l evel of expression of the biomarker. 66. The nethod of claim&65

wher ei n e patient is.selected for treat wth a c-net antagoni.st if
the. cancil *smiby BetreneS6u8 35ruhi Pl Tne TR 1ok ey Gl v iR OIS
2012/ 031027PCT/ US2011/ 050069 67. The net hod of claim 65 wherein the
patient is selected for treatnent with a cancer nedi canent other than a
c- mret amt®agonitetméthod bfclaianéZ whsasp b-enabpmeakessxphssibn onmaucker aad eepreswnor
substanti gl.l y undet ectabl e | gvel 68. A.netﬁgﬁ»kgéJadvertisin a c-met
ant i body"d SHpFFETAY BroRBinGomtle patieht wite 4RGReRON-SHn By g fangaise - et
ant i body AQF, Ma?s@lﬂl@&Yefec@ﬁidg%mr pMKkfih cancer based on expression of c-net
bi omarker. 69. The nethod of claim68, wherein the pronotion is by a

package insert acconpanying a comercial fornulation of the anti-c-net
ant i body 70, The net hod of cl ai 8, wherein the pronotiqgn.is

package 9nser?h%€‘€3g§82 mhatI DS P TR o GFeatst §E§aﬂ$¥ of

medi camgpf,; REaTN f helAlinh {Ghet BRGELLG. t he second nedi cament is
an EGFR gnfg%%ﬁﬁgigz g§§8$%égne%hggg%¥ éia|n17f? wherein the anti-c-net

anti body is Met MAb and the EGFR antagonist is erlotinib. 73. The method of

claim 68, wherein the patient is selected for treatnment with c- et
ant agoni % if&m@he%%éwag%%p@l km&%@r EHBPITIBHAFRIBISIINSR HETgRCYtico'dy |

74. The e'ﬂ%%ﬁ'@{arﬁgunqﬁ lofih megﬁ’am\éﬁ@&tﬁérthhag oL g%%&ﬁstité tl{%%’/p gﬁglﬁQFhl%gj%%I? ﬁse r

where the package I nset provides instructions fo recel erap

ant i - c- mahcaahbs bagyfound odabe addw amownttdt asmmB@E&Bnarkcagoni st.  75. The net hod
of claim74, wherein the pronotion is followed by the treatnent of the
patient with the anti-c-nmet antibody with or without the second nedi canent.

51. The method of claim 50, wherein c-met biomarker protein expression is determined in

a sample from the patient using immunohistochemistry (IHC).
52. The method of claim 51, wherein the IHC score is 1 or lower.

53.  The method of claim 51, wherein low c-met biomarker expression is detected by the
presence of negative c-met staining, less than 50% of tumor cells with weak or combined weak
and moderate c-met staining intensity, or 50% or more tumor cells with weak or combined
weak and moderate c-met staining intensity but less than 50% tumor cells with moderate or

combined moderate and strong c-met staining intensity.

54.  The method of claim 53, wherein c-met expression staining intensity is determined

relative to c-met staining intensity of control cell pellets.

55. The method of claim 54, wherein cell line H1155 has negative c-met staining.
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76. A diagnostic kit conprising one or nore reagent for determning
expression of a c-net biomarker in a sanple froma NSCLC patient, wherein
det ect i orwof20/d3i@n anount of c-net bi omarker neans i ncreadsdoiRBSoey OS
when the patient is treated with a c-nmet antagoni st, and wherein detection
of a low or substantially undetectabl e anount of c-net biomarker neans a

decr easegh. PFSTWOBRtHoU®f BRI 88t whérein' @BURE 298 his foRec-ArebBhindfl in@afikst . WO
2012/ 031027PCT/ US2011/ 050069 77. The diagnostic kit of claim76 further

conprising instructions to use the kit to select a c-nmet nedicanent to

treat the NSC,C patient if a hi t of c-net biomark det er ni ned.
U6 mathoa D akp gl ehee i seRFoNRirene eifbr rarmsfisel Sk Rior i no
in a pagkagec cafef, ?ﬁ&& wtic%hc&,o%m@&iaafcq{bn@gmuh&i Adcd, GBpERLalRfbgament

| hat

and a package inser ndi cati ng the pharmaceut i cal conposition is for
t r eat i ngnesopwtipmat melandmedmesst cdvasie thyond exes selopertal fcancendicad mheacker .

cancer, osteosarcoma, prostate cancer, or glioblastoma.
58. The method of claim 57, wherein the cancer is non-small cell lung cancer (NSCLC).

59.  The method of claim 58, wherein the NSCLC is second-line or third-line locally

advanced or metastatic non-small cell lung cancer.
60. The method of claim 58 or 59, wherein the NSCLC is adenocarcinoma.
61.  The method of claim 58 or 59, wherein the NSCLC is squamous cell carcinoma.

62.  The method of claim 2, wherein the patient has NSCLC and is treated with a

combination of anti-c-met antibody and an EGFR antagonist.
63.  The method of claim 62, wherein the EGFR antagonist is erlotinib.

64.  The method of claim 6, wherein the patient has NSCLC and is treated with (a)
onartuzumab 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 a dose of 150 mg, each day of

a three week cycle.
65. A method for selecting a therapy for a patient with cancer comprising determining
expression of a c-met biomarker in the patient’s cancer, and selecting a cancer medicament

based on the level of expression of the biomarker.

66.  The method of claim 65 wherein the patient is selected for treatment with a c-met

antagonist if the cancer sample expresses the biomarker at a high level.
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67.  The method of claim 65 wherein the patient is selected for treatment with a cancer
medicament other than a c-met antagonist if the cancer sample expresses the biomarker at a

low or substantially undetectable level.

68. A method for advertising a c-met antibody comprising promoting, to a target audience,
the use of the c-met antibody for treating a patient with cancer based on expression of c-met

biomarker.

69.  The method of claim 68, wherein the promotion is by a package insert accompanying a

commercial formulation of the anti-c-met antibody.

70.  The method of claim 68, wherein the promotion is by a package insert accompanying a

commercial formulation of a second medicament.

71.  The method of claim 70, wherein the second medicament is an EGFR antagonist.

72.  The method of claim 71, wherein the anti-c-met antibody is MetMAD and the EGFR

antagonist is erlotinib.

73.  The method of claim 68, wherein the patient is selected for treatment with a c-met

antagonist if the cancer sample expresses the biomarker at a high level.

74.  The method of claim 68, wherein the promotion is by a package insert where the
package inset provides instructions to receive therapy with anti-c-met antibody in combination

with an EGFR antagonist.

75.  The method of claim 74, wherein the promotion is followed by the treatment of the

patient with the anti-c-met antibody with or without the second medicament.

76. A diagnostic kit comprising one or more reagent for determining expression of a c-met
biomarker in a sample from a NSCLC patient, wherein detection of a high amount of c-met
biomarker means increased PFS or OS when the patient is treated with a c-met antagonist, and
wherein detection of a low or substantially undetectable amount of c-met biomarker means a

decreased PFS when the patient is treated with the c-met antagonist.
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77.  The diagnostic kit of claim 76 further comprising instructions to use the kit to select a
c-met medicament to treat the NSCLC patient if a high amount of c-met biomarker is

determined.

78. A method of making the diagnostic kit of claim 76, comprising combining in a package
a pharmaceutical composition comprising a cancer medicament and a package insert indicating
that the pharmaceutical composition is for treating a patient with cancer based on expression of

c-met biomarker.
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