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relates to conbination ‘?ﬁ‘é’ﬁggﬁt@k%?ﬁgﬁﬁiﬁfﬁﬁb ‘gﬂ%&?éﬁﬁg cal

condi tions, spflla@dice@RtasimsBNIEREGIND. faBsehpliedh hnibersta /Iw3e4af filhaapst
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after herget n(giesease, accounting for approximately 1 in 4 deaths. Breast
cancer i'§ the second most common form of cancer and the second | eadi ng
cancer killer anmong American WSEQUENCE $.I18T$NGpr edi cted that cancer may

surpass cardi ogvascul ar di seases _as the nunber one cause of death within 5

yed?s. Solid Thingnmdication qaasyieis Pesluengoristimgsvhish hanbrea sgbmitted vioERStWelugh
there h : i gnifi LAt i f ain
cancer s giciathye bl alty SRXANETR il Bk, SR AR LOAPLIEERL MBS Sy
by about2010%s namthe44aR -’ yehis26,28abyes sn siae. mal i gnant t unor s,

net ast asi ze and grow rapidly in an uncontrolled nmanner, making tinely
detection and treatnment extrenely difficult. Breast cancer is a disease
that kills many wonen each year inrgdaNfoiAdEeSipt es. 30According to the
Aneri can Cancer Society, approxinmately 40,000 wll die fromthe disease in
2008. Over 18heQlcsenewwvermagclefesigeeaslly oahe &eldaoémdiaghobetbgmymndardéwth and

it i mat ed, f.hat i n.ei ght _wi |l devel op. breast Th
nunber < PHA teataliohab R s uBhdn e el EoRBerl G RyeP B it cnces
faci ng wasaRRer: @dpxtholeicasioatitonbr@ashs &@ABGEr is generally incurable with

only a few patients achieving |long-term survival after standard
BACKGROUND

Cancer remains to be one of the most deadly threats to human health. In the U.S.,

20 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. Breast cancer is 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 number
one cause of death within 5 years. Solid tumors are responsible for most of those deaths.

25 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.

Breast cancer is a disease that kills many women each year in the United States.

30 According to the American Cancer Society, approximately 40,000 will die from the disease
in 2008. Over 180,000 new cases of breast cancer are diagnosed annually, and it is estimated
that one in eight women will develop breast cancer. These numbers indicate that breast
cancer is one of the most dangerous diseases facing women today. Metastatic breast cancer is

generally incurable with only a few patients achieving long-term survival after standard
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WO 2011/ 143665PCT/ US2011/ 036693 chenot herapy. G eenberg et al., J. din.

Oncol . 14:2197-2205 (1996). Since cancer is still one of the nost
deadl y t hweabsl/14a@di ti onal cancer treatnents for patienPsTarSeomaa@esl. The
i nvention addresses these and ot her needs, as will be apparent upon review

of the f owi ng djiscl osure. r feece i erein, including patent
appl i cat‘i%ﬁ hﬁﬁag’yp Eﬂe}ﬂaf‘a{&ebﬂg%A}éL% 3&@?3’&553 S&é erence in their
entirety. SUMYRRYCaFer tE&ill Wﬁgﬂokﬂhe@@@ tRRRECLadit 8l L&t daRRes R des
met hods for the treatment of breast cancér, conprising adninistering to an

est r ogerpatiente pteorcedEER) Theagadritve addicerge dteee amieoth@ra@pdsa s (HRbe afgenagapdve and
HER2- negat.i ve (tcotl Llecti V‘féf‘i termed triple-negative) netastatic breast
cancer patF¥R B olPYRg AN fount of an anti-c-met antibody, and a taxane.

In one as pectAu foRerc VERY h&BinPih M HE Satd TR dfbﬁlgﬁloflﬂndtphﬁhcﬁﬁ&ﬁta!i"@ﬂ&or@cfrat@dl east
cancer, r| Si n% adm nistering to an ER-negative, PR-negative and

HER2- ned%(tri?ﬁ@n%edé cBERGEl y termed triple-negative) netastatic breast
cancer patient an effective WM’NIARfYéﬁ* PAE NV ERTIARANt | body, an

anti-VEGF anti body, and a taxane. I n one aspect, the invention
provi des net Hodse hgprect, e mvwltorr@mwdﬁs rm:thwtfocﬁmcteatmem@ npbricagsitegncer,

adm ni stering.to ,an .ER-.negati v PR- n HER2- negati ve (ER-,. PR-
BB L A AT R SR ARG VR o T e N (o8
antp - ¢- MREad ¥ indQHyRL-Be twe Wll%@&el@%%@dl SlpRE-BehaAl e AmEaSi8ti Obredd cAfckg on
Day 1 and Day 15 of a 2 gac ycle,” and 20 aclltaxel adm nistered at a

dose of mﬂerrrtgmmﬁfebtm Anout @ Il)ailtbﬂ-m}éyntlbOdMaa}ndSl tagang- Day 15 of the 28-day

cycle, for exa i ncrease sur.vival.. o ecrease the
oationt o 1t SR OBy GeshCal TR ARLUd R R b e RLLE prbRs IR <

l'i kel i haehpefsingladitivistering B HEER aRE4tHR[ PR&ﬁg@ﬁve ainh&iEMLﬁﬂgaltlQB (@ﬂl@m@eﬁ
nmet hods of prom)tl ng an anti-c-nmet anti body a nonoval ent anti-c-net
ant i bodyterngedgripleptogging) meé%stattw@r@%sb%ﬁ%rmaﬂélﬂt a4 e%%cwéft RO OF an pRthyFanct
negati ve, hps tan%ﬁ‘ﬂ?W ng’?{ib%ﬁg ,anld GQIRI nation with a taxane, for exanple,
to increase survival (f‘I tient, to decrease the patient's risk of
cancer recur rleae agrdt, dic 1h0entmrpena&idaestrhﬁh@c&tfbemb teatnhdoe bf tread caficesur vi val .

I n sone enbodj nents,. the tax S ac taxel. In enbodi nent t he
t r eat merfCTRSFPE E’émétﬁﬂﬂllgﬁ%%@ﬁ ﬁlﬁg‘l‘tg i‘rﬂ%i‘@%%@aﬁggg I}’?éi‘té‘éet(ﬁi cﬁ B5v east
cancer payirffio-ag: ﬁi'ﬂé né‘gaﬂg%arﬁ‘élﬁétgﬁq}fee(s?cﬂrcer few Ad i 8hioRY (8L, a dose

of 10 30ny/ kg on 28 cycle and paclitaxel
adm ni stMetddAbt adamdrs@eedoeft agta)swgf Hpmiggkglov Dayf LsidPaphS DAy 28-dapaycl8,andnd Day

R e e T T e

comer Cithé 28 AU A, ifeNex@pld) €0 ARFdasCsuieilalBsTithdpdient, 108 PEREB RAfchEYrigd SO
be by a package 1nsert acconpanying a conmerci al formul ati on of the taxane.

WO 2011/9f43665 FRCH roIs2end/op 3eease the patient’s likelihood of survival.

In yet another aspect, the invention provides methods of promoting an anti-c-met

antibody (e.g., a monovalent anti-c-met antibody, ¢.g., MetMAD) for the treatment of a

25 metastatic triple negative breast cancer patient, in combination with a taxane, for example, to
increase survival of the patient, to decrease the patient’s risk of cancer recurrence and/or to
increase the patient’s likelihood of survival. In some embodiments, the taxane is paclitaxel.
In some embodiments, the treatment comprises administering to a triple-negative metastatic
breast cancer patient an anti-c-met antibody (e.g., MetMAb) administered at a dose of 10

30 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. Promotion may
be conducted by any means available. In some embodiments, the promotion is by a package
insert accompanying a commercial formulation of the anti-c-met antibody. The promotion

may also be by a package insert accompanying a commercial formulation of the taxane.
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Pronotion may be by witten or oral communication to a physician or health
care provider. In sone enbodi nents, the pronotion is by a package insert
wher e t hewpaokizigasésnsert provides instructions to recei PETIUSRI1AF6698 t h
anti-c-nmet antibody, and/or taxane. In sone enbodinents, the pronotion is

foll owed, by the treatnent of the patient with the. anti-c-pet 5antibody with
or wt hg’JP“V“PH%n ax Eﬁi?.y WIHICO 0T SBBETHREHEIEN tq $Bhysician HEB% PF%Véger-

adm ni stiglhig chi®ointdntPHR-PIeQBLiLY & VIR ARk Ald ifsd RRSL tkaNRERIgRALkENt an
anti-c-nmet antibody (e.g., MetMAb) adm nistered at a dose é% 10 ng/ kg on
Day 1 anuoDdgs inSrustions @8<daye thyebg witrahtipanier arbelly.addionitatane.ebh setnea dose

of 90 / by 1V Jjnfusian on 8. and 5 of..the 28-day cycle.
Toin a e b PrEisiBe M orated bu M el B iR e o Bt g
t axane f@fibbdewith 8akimolt tRE taRamEtIASbAL lefbbinkings, ARUAdtét Ro@PRLesCancer
patient, in conbination with anti-c-net antibody, wherein the taxane nay,

for exardmenisisEngsrs irivdscaegative megastitip becast nredebe anggtivrmgl angbogdhe
patient, to sa I t S f r €@l r.to

nr casde SRR Kb o b e R ST kO LEREGRERE Boid P

t r eat menind paciitaxd agmiBacrt at §tevel IT@Otnay/m’ by ilPlisfusiegahi Ve, MBIat, ahd Dabr east
cancer patient an anti-c-net antibody (e.g., MetMAb) adm nistered at a dose
of 10 mgPKf thn2Ddyy &y4hd Day 15 of a 28-day cycle, and paclitaxel

admj ni st er ed Igta sﬁll%ﬁ%er%%%e%g tﬁ@fn@&gﬁ% ﬂré/vi.th 1’ﬂ§1.jl185's f3p 8{\@%0&1][1? a[@)\(an%’foﬁtgg Day

15 of the 28-day cyc sone aspects, e 1 nventi at'ures et s of
i nst r ucttraagnent pé b inetdstanictthiple megdtae b28negatéenpationt mstoathicationeatt antiacraet by

providig% hq$tr ctions to receiye treatnent vﬁth%?n anti- c-net antibody,
and a t: HAR POk Ao e T HE CEHER s U RAC e ‘_’rteﬁémﬁﬁﬁoéﬁfr,easceo_ decr ease
the patigntiva of 'th%kp_a%nt(}ﬁ‘ﬂfe%feaﬁeeﬁk! PhEHS rRRYF QhnckPrecREERRIBALP G Rfch&Nt " S

| i keli hood of survival. In sone enbodi nents, the treatnent conprises

admi ni stthe patgent’s lisclihood o€ swiegyat. ily some taboditicotsbthedsatnran cempipssi ent  an

-C- .anti.b . 0. e dm ni d d f 10,2 / k
Ao 1 e BO B e ifig@nsebivh Mepb e RS b SuBin dn i ey AROERY qose”
of 90 gt R NatMAb)i dafdisiseredan a@aye Jf 1008y/k8 onan, Dayd 38y of of H128-48y eaye,cycl e.

The invention provides business nethods, conprising narketing an anti-c-met

ant i bodynflpeclitpecd pampmistered gt § ppss-ai @§ang/ve birdV dsfusionendPaab iDaydheed Das a
-?Q$62§85 g%ﬁgple, to increase survival, decrease the patient's
0

human pajd
li kel i hood’ cancer’ recurrence, and/or 30increase the patient's |ikelihood

of survival. Throseaepecetshddiimemtion fdaheed membdest insargping agatiadriith @iperi ng to
a triple-negative netastatic byreast. cancer patient an anti-c-net anti body

(e20., NSENR)Mefarits Weay eancst DupipyiBngmsyectings kyressvpdgatmeahyithay 21t of " g
28-d ; L i I . 0| g
ay %&%@%@B%B%g‘gé%& fgﬁ%gynml@ttg fiRe agé iLgrfnggﬁ@ftﬁé P@_@enmé ARcrOde ki

i nfusi on on 8, an y cycC I'n" sone
enbodi mgntisnt eskneftchnatr feoutrhere adipto sescanathie ghiierg’ sdikslihddd of survival. In

2011/ 143665PCT/ UYs2011/ 036693 taxane for, treat.nent of .triple-negative
met ast atSP@et?%g G, éléertr?azmsntwamﬁls?aatdﬁaﬂweﬂp% t%t@%ﬁﬁ%&%ﬁ?@%ﬂﬁe
mar ket i ngedss cduebd PRt Qlyanttiﬁ@nfef ﬁﬁf%ﬁp&e. of M&q%gg%ﬁﬁﬁst%a Bt 4 H@se%@tIR - C- et

antibody with or wthout the taxane. SO provi i s busi ness net hods,
conpri simgkgankyi lnapdddayahit dta28rday epeld, bodipaclisaxgl administered at a dose of

90 mg/m” by IV infusion on Day 1, Day 8, and Day 15 of the 28-day cycle.

The invention provides business methods, comprising marketing an anti-c-met
antibody for treatment of triple-negative metastatic breast cancer in a human patient, for
example, to increase survival, decrease the patient’s likelihood of cancer recurrence, and/or

30 increase the patient’s likelihood of survival. In some embodiments, the treatment comprises
administering to a triple-negative metastatic breast cancer patient an anti-c-met antibody
(e.g., MetMAD) 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. In some embodiments the method further comprises marketing a
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5a taxane for treatnment of triple-negative netastatic breast cancer in a
human patient, for exanple, to increase survival, decrease the patient's
| i kel i hoostoab11iciasaser recurrence, and/ or increase the parcerus2ei1losdees i hood

of survival. In some enbodi nents, the treatnent conprises adm' nistering to
atriple- n?w%‘gtl ve net a&‘t atic breast cancebﬁ)é)ati ent. an anti - ant i body
(e.qg. TSR OF SHRIErnggatlyc gL tsic Dreishepnkef 18 nlpaaﬁr& YHE of a

28-day cy@oRimdds ﬁl@qna%@dﬂg 1@1‘& o“aeqrﬂgnh@ﬁ@a&ﬁfén@aftﬁe Eé%feﬁt Qfth AL TR PY 1V

i nfusion on Day 1, Day 8, t he 28-day cycle. In sone
enbodi nmtIQOd}h‘altharWGhomgM@Xﬁlm I owed by the treatnent of the patient with
the anti - thout the tax

hopeet | 1he TAbB R aR: Bliiths ek bigtnote RehiiRa e pentzseitl EfRgdSypna

ant i - cef taRdiel f‘@p@yatﬁl@mq)f,m%emégamlrﬁaastafttureecst BEiceaintd Pshh, paBicht, forMet MAD) ,

and/ or an anti-VEGF 15anti body, and/or a taxane, and a package insert or

| abel wiaxBMgle: BrinFisas Sueviveledicrense theprtientisdikelihged pfcanedr agquerche aad/ocancer
tient t

Prboa mint S P FIREE R MoBy of M@ Sk ARBUIA S e (O amprises,

met ast atadenibikRASE tCatiipds- n@hﬂve ﬁtetanma ibEdasiCeaedr panéntlmdmtl(oemgt antﬂUBdWAb)
adm ni stered at a dose of 10 on Day 1 and a 28-day cycle,

and pac|(FLaXbstViM; administersd 2 ased%fslé) Be/kgood gl %@ IB'gw pr fh?-%rémow% Day
1, \Pay 8yq Q&t&?&r{ admifitelch Gt ggos%%f %Xﬁ%/ﬁrz é{quiﬁ@% &@rgﬂqﬁy@ gﬁ@ 8 taH@Day

t r eat nent urt conprises adm ni ster ant I’bd

bevaci zmﬁaﬁ)thamrdm syobe. dal s@he emblodimeofs t]id)mmjdetqgg mrfol])awecﬂbﬁtird tfaagmelﬁ obf the
28- day ECl e. E ot her asp ect, the. inv ]\%H)l o& provi des a nethod of

manuf actt ?P?Hbenéwlt 4 Ftsc-gye ﬁ‘&WXé"flﬁ%‘gw 4 BCH%4E article of manufacture

conprises antj, ali;io‘t'ﬁ'@lt aspBdt] O W chBodproviicd R IRGRhRAL f28Rkd ccﬁnﬁ?stmge‘dﬁ aeody
e.g., MetMAb), and/or anti-VEG- an{)l body, and/or a taxane, a package

i nsert onctlaabbodynicteh adhermalcnhsnti-o-mat ealibalyt ¢ gp MestMetdat analéarrmtaasi\éEGE

breast can patient. In s nbodi ment t.ax t.axel. In
s gl 1 I ST R R b B SR s R

tripl e- nRgadvoBetaRL@SHrakdt Garltefpdtient ANGBMcRAHOAMerdd) tidd fakark-iFPiclidddel. hpdy
(e.g., MetMAb) administered at a dose of 10 ng/ kg on Day 1 and Day 15 30of

a 28- dawowcelnévodm@tqaélm freagrent caEnpringssadatipigicans (o ¢ bEdc-aegadiye mptastisy | v

f t
embodi et CRter e SR P el by Rle; MERL MG Be of LR We
ant i bodymg/gg on Dabelvacl Daymﬂodf HIBVHN Syfcty, @nld piclizaxdbsdmidistcted sy kgeoh Day 1

and Day 15 of ,the 28-day cycle. 1n one aspect, the invention provides
me€hods PP INafIHIMOTOP2Y |-t S.@ah by, 15 ofghe 28-day Sale. f'sdné

2011/ 14%%%'8%@&%%&%@&%&& p?l's%%dﬂg %hﬁ%%ﬁﬁ _ﬂ@c&pamoﬁg @ggative,

PR- negati ve negative or triplé-négative)
met ast atbicgadzieaat) admmusierepiat & dMe airl Oang/kg on ety lamidilaydld ¢fehg2§-dhetidhh)

adm ni stered at a,dose 0o 1 and 5 of a 28 y cycl e,
oo VEGE i BomgneoRect E durio Rty idea i e and i s e RS ET ke on
Day 1 andaddctire, wRdretaRe &%cwn@aylﬁk&t@@eo@@qiels taﬁaep%tm@@ml%(gt @ deCL at a dose
of 90 ng/ nk bE/I\llnfusmn on Day 1, Da , and Day 15 of the 8day cycl e,
f ors exanmpdmvaleot inice-ows @ntsl:mdm wal Meth\ﬂogsavslé/qr IaetlﬁéEGE antitodyi dnelfdrood of
cancer recurre nd/.or atlent S eI|h od o rvival .In
C o et e GG R or AT RIS T IRl RSl S RES s Blakd

admi ni Stdaﬁ&dr%atlﬁft I@%bhre‘éﬁ@f)dﬁﬂéﬂt@‘tlﬁ%/taxéﬂéd§padhﬁhx%pﬂﬁs@ﬁ@@tﬁb@dlnieh@ fheventi on
provi des net hods of pronoting an 10 anti-c-net antibody (e.g., .a nonoval ent

ant i - c- rfEetpeRt cpBaysCsadFinistERSA trindt-negstive MetsirtaDrosst caneEPAEeHENC tripl e

103t VL ERSE nfRBGS Lo LOMMle) L ERIBLARE] S b0 nRRKL VB 3RLIROSS |

(e.0., bevacl Zu or exa to| rviva
pate ent oftadzSMm&eaﬁdmcpakelam&mmsferaﬂ@t @fdo@@@it%rmg/eﬁhylahm&samdémbay 0
i ncrease the pat ent s Likel Pood of surV|v .. In some enbodHﬂEﬂ t he

t axane ils OsA& F“T- Ray 15 phthsgfeday fyelgi e ipends thgptieatment

comprises administering anti-VEGF antibody (e.g., beva01zumab) administered at a dose of
10 mg/kg on Day 1 and Day 15 of the 28-day cycle.
In one aspect, the invention provides methods for the treatment of breast cancer,
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15 conprises admnistering to a triple-negative netastatic breast cancer
patient an anti-c-net antibody (e.g., MtMAb) adm nistered at a dose of 10
ng/ kg on Wapol/as@sDay 15 of a 28- day cycle, anti-VEG-Pamtushadyp3dses g. ,
bevaci zurrab) adm ni stered at a dose of 10 ng/kg on Day 1 and Day 15 of the

28-day cycl e, and acl i t.axel ni ster at a dos by |V
i nf usi orfBWTiBig ad 1%%§nﬁgt %ﬁggévgﬁﬁ@o ﬂﬁgm?§aﬁaﬁ gb@ﬂ@ga g%@t]g# 'may be
conduct edlg3fhyo- aaym@greaﬁ@gaavaldlagétalc BrBash emelelsmﬁi ﬂ%&ﬁe nfehammoawé on is

by a package insert acconpanying a commercial formulation of th T -c-met
ant i bodyMetMisb adompisteosd am;doad: gbl (bmg&gg @ %Cka@al)a}’léépf a a&fd@yrpmiy,l amg a

by 5 paciage AR o elisiatin Rl el 8 LR 5 A PoT B T8l dne” "

Pr osot i QJF tHes- b@y |Mrdt faRNtaRé] AAhhisCRAMY Bidesd 4D the/n KAVPISIdH GNDYY
health care provider. In sone enbodinents, the pronpbtion is by a Eackage

insert whél 8 prd Pax kagbtherdSeday oyelsyiodexamplsttoirarpasa suvéval.alseicoss thher apy
th Ko
enbod; et St s AIbEEhnedLhinie oL B AR o8 RIS Gddb O e i o1

t he ant isupvivaiin aéttanbﬂﬂy agpleth therinidntibe pfovﬁd@ niakaReompriging iad MaEtraiohiofody .
In a further _aspect, the invention provides nethods of 30pronDt|n an
ant i - VEQRUaWEGE@abedy: Jhusyasarie 28neats) the drvanten providessipthass of praseiingani ¢

triple rh%?act h%?axﬂ{b%me) g%@%ﬁdﬂﬂéﬂt Shfi-cth HABB %tg Met W{Al@‘) f%PIHe tFeaHFént

ant| bod a taxane, such as i't axe

enbodi nmeoftasnetadigict tnpbtmmm\fedﬁam caEsr padrasnn i1s tc&nblnqldmzvah humti- MEGFnagfbbdye
nmet astati c breast ce atie t an anti-c- met ant.i (e.g., t MAb
e i otlEeqe Rt AL s BRgn g uR i DT R by 15 ot pe o QiR o

ant i - VEGhe paréRy 3%1%6?—%@@5%’65&&%8 Q&cﬂ/é@t%@ﬁcgr@as%@ﬁé féﬁt £ ﬁk&rhoo@%Y%%mb)

adm ni stered at a dose of 10 ng/kg on Day 1 y of the 28-day cycle
and pacllntsamelembddinmingy, Hredax e lsap@b@eebflngomngmb@dimwnwthmmagn@n on Day 1,

Day_8, and of  the 28-d cycle. 1In further asp

Cent | GRs oo SRR HEA Tt pP e m Rt iben i PR SRR ot &
et ast atan€ibbdyt @£, MeQaAbyRInkihRaSdd faNRE oPBE /g onl DaE 0Bkl Day 19Bf Wegh
anti-c-nmet antibody and anti-VEG- anti bod]% wherein the taxane may, for

exanpl e,dayeyplacinti ¥ROIF anfibedyeleanpicaacipgnity edeayetcrd ay i dage folOtfh%/k%Qﬂl ent,

d h
L oot SR WIPORESS SO FAPEST SRR RRGS) HPURE of S0 isfepse P
conpri sdy iaflxion @it Pay hgD4y08,ant Dagl16-ofeigend-iey orlaiahstonanepssd carinced

patient an anti-c-nef 10 anti bod Met MAb) admi ni stered at a dose of
10 2frg/ kPYGRYBRSANS 2% L ISayn semeem mo élalen&aghew@maﬁtbw apeekrggibicHody (e. g

bevacizdﬁgﬁ% §%ﬁ& y of the
28-day cycle aﬁﬁlpa axéﬁhngwgﬂﬁgfgﬁkﬁghgggﬁggggog? Tﬁeﬁ%ﬂﬁgﬁﬁiégv

i nfusi oral&mdod]aya fackBDeeyingrt ancdmparyyidda odmhirecid Fovhaylatoyrcdfahe huti-¥difEF aspect s,

t he mvengbwgt atures _.a neth d of instructin $at|ent wWith triple-
15negat i eétrP@OB?%H@i/ a 8#8@?7 WC%%%S’\}P%??W& THET P § EHEMES'Y ecei ve

tr eat menbrihibflorRE B8 tdxand - PRRMoABA kb %Bé,by%tiﬂten\@@%al%%inﬁﬁﬂéﬁn%ﬁ% a taxane,

for exanple, to increase survival thé patient, to decrease the patient's

ri sk of nhamen or bealthr @ncproziddy. oln Spmel emrodmaents, Itles [pamogan syl 4 keskigrood of
survi val. es administering to a
Sl ol oo skt S e PAE R TR s il R ERDRD o SRIPE {2 Ry SR AR5l Dot
(e.g., Matih¥d), arQAdTG usitRd@dndbr @x@iﬂbs €n@bmé @rikBlingeney) tHay ohoBdidisDay 15 of
a 28- day cycle, anti-VEG- anti body %G% bevaC|zunab) adm ni stered at a

dose of feowed Rythsrireamyent ofthg p@ag:nt ygthothe tahférczsetdlaglb@%wh anwithew|the axel
admi ni stgl O?Elnt? \@f@aﬂ b089 ﬂpé ﬁgth%y a§p¥ct "ﬁ?%?lﬂof? Bro@?cyes Tt o8 and Day

15 of the
30 prornotlng an anti-VEGF antibody (e.g., bevacizumab) for the treatment of a metastatic triple

negative breast cancer patient, in combination with anti-c-met antibody (e.g., MetMADb) and a
taxane, such as paclitaxel. In some embodiments, the treatment comprises administering to a
triple-negative metastatic breast cancer 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, anti-VEGF
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The invention provides a business nethod, conprising marketing an
anti-c-net 25antibody for treatnent of triple-negative netastatic breast
cancer i rwea?22oumasespat i ent, for exanple, to increase surPYCYAIS201dmaFeRnse t he
patient's |ikelihood of cancer recurrence, and/or increase the patient's

i kel i hood ival.. | .enbqdi ts,. th t i
el oot el B MLl L SO, STad: L e LSRR SO |88y,
ant | - c- MLaANLERAN phelBol aYRBA AT UBIYrODG /AL 1 &ig)ﬁ/ﬁlsfatl ShO4Y1 Hshyon

1
Day 1 and Day 15 of a 28-day cycle, 30anti-VEG antibo (e.qg.,
bevaci ztrahd Dagnd of dtectBedhyatyck. dose of 10 ng/ kg on Day 1 and Day 15 of the

28-day cycl e and.. litaxel mnistered .at a dose.of 90 In2 by dV

it s on” on' oy 81 s 35en AR R FO e SePRETTOR pesPae R uih for the
enbodi Mafdatméd ©f ARidaehtic UFiplo @eg S RIdaS €O P EMNE @i bARHtion W adié-hizedy
and a taxane for treatnent of triple-negative netastatic breast cancer in a

human patfiedy andrngioVEGEmbEbRdye Mhsreithiie iere Mapgfor sx4raplr dwertcingxcl, for
ot oo naampey A PRRGH G liEn [ERLERK 0@ palilf ARk P bpcth a1,

| n sonme adhoth ierdass tht petigrmskikelingd o sholivaviadoby chibedinieaad, tentcaaherithe

patient with the anti-VEG- anti body with or w thout the taxane or

ant i - c- rROMPAIES WHHIISISANE O pITHRE-AELALVE MEtRICHERSt srRCHRRICRIGIAN IS-Hgt

mar ket i : td Gz i: i i ane for
& n“%“g?dﬂ%i gp,l Meﬂi’(’fAb)‘%{lﬁﬁlﬁﬁﬁed A% L Ef 1@%?@? cﬁﬂﬁé;bf’%{d Dﬁg% drhax:

treatnment o e-negative netastatic breas ancer  in a man pati ent,
f or exampyeycltoantin€ EGEsatibodyic\n) hevaazumday adastpatiiacatbs dfi IWehg/kgod of

cancer recurrence, and/or. _increase the patient:s |likelihood syryjval. In
cone. entigtt e 05 ¢ Par e os b oe grpPrBe L i ered Frayderg o520 migm by

tripl e- ngoakiskm FEDAST abdyCs RhERRY 16YTER! 2Ly &l .an anti-c-net anti body
(e.g., MetMAb) adm nistered at a dose of 10 ng/ kg on Day 1 and Day 15 10of

a 28-day cycllesompispeyBEacamtanbon feafurcgr method ad instetn)g apbticnt witetepleat a

d f 10 nmo/ k ) d 15,.0f . 28- d [ ] |
ST oL R et BB B M Ry M BinteiVeLE BRRR uh WS oy

15 of t hem@Baid¥dE walisVEGP asobRlyenh adh-tme] Br tenpIg Ik eldréige bervival boned by
the treatnment of the patient with the anti-c-met anti body with or without

t he t axdnécw oadpcieavElF paient b oty of PancsbivsuiEpiss dndentosincichy thenetiREsi ng i s
foll Oweqi ﬁ%l(?l(gfa?fts'ﬁ%ﬂe i SO%I{IGI &Hﬁocﬁlt%teht? %ng{llthlehpgorﬁ&is'ﬁé gﬁ‘g &&§ﬂ§q8qy Wi th

or withou axane or a -Cc-nmet anti er aspect, the
i nvent i afiplereghtitesmataithiid Bsanlam@npitint an enttompt astiglyds.gaMétMA®Bt ant i body
(e.g., a monoval ent anti-c-nef antibody, e.g., Mft{MDb), and/qr._an anti-VEG-
ant? bodyrdmapidieEd 4 adaseelel 0 lagféfg&nd?mlaa@ Pasér of veSlabeyclgiaph-vBeti ons to
treat a %fig@&fﬁégg,%@%ﬂrﬂ@o)% LGt RHE@SIF 1‘6%%% 8?%1:%/?%d PO he

enbodi nment taxane 1s paclitaxel. I'n sonme e s, t treat ment
conpr i ses-dymyniesing pacigata administpled -ahe dadei of &0 meg/ad hatlVdn fusivasin Ranc &ay

pati ent an ti-c-net antibody (e.g., Met MAb) adm nistered at a dose of 10
my/ kg oﬁfﬁﬁi fyégﬁggﬁng%ﬁﬁﬁm%:ZS-day cycle, and paclitaxel adnministered at
a dose of 90 Y iA¥erkid¥n pMovidds USRS MEBYd, ko 'ing,m@ﬁ&i@% ahfi-Qfnet he 28- day

cycle. In sone 25enbodinents, the treatnent further conprises adnm nistering
anti - VE@Atihedy foo tiyatirentyof tripbvragihtivanmblpstatinbrshss tcenesd irag hemelopd@icof, fal0 g/ kg
ect, the inyention

on Day 1 and . 15 of the 28-da cle. In.another. as
or ovi e R B SruhF g Fen i @NBe e GRET e b FR 1 ne
articl e ipérefiRNLE GlcHt € 1iRSMIHH HESurdivhi. - [B-sOR cabouRsys, (e tesatmént TBAGVadsent
anti-c-met antibody, e.g., MetMAb), and/or anti-VEGF antibody, and/or a
administering to a triple-negative metastatic breast cancer patient an anti-c-mef antibody
(e.g., MetMAD) administered at a dose of 10 mg/kg on Day 1 and Day 15 of a 28-day cycle,
30 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 mg/m? by IV infusion
on Day 1, Day 8§, and Day 15 of the 28-day cycle. In some embodiments the method further
comprises marketing an anti-VEGF antibody and a taxane for treatment of triple-negative

metastatic breast cancer in a human patient. In some embodiments the marketing is followed
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30t axane, and a package insert or |abel with directions to treat a
triple-negative netastatic breast cancer patient. In sonme enbodi nents, the
t axane i swpaeolmasesl . I n sonme enbodi nents, the treat nenPCTAISPIL1HBR93

adm nistering to a triple-negative netastatic breast cancer patient an

ti- t ti bod d t d at d f 10
%Qy' 1 aﬁ bggfea@%a?/ oféﬁ%gat&aywewgean%na{%gm q%w@rh ‘gfd’ﬁﬁ%}sﬂ%éf &g n%(%aose
of 90 nu/RBvBgF 'a}{tlchHWSIh @&ne gmfg}@aeﬁn%nm&%&kétﬁ%%%ﬁweld%%%é{r%ﬁl@%@ofl Day

8, and Day 15 of th In sone enbodi ments, the treatnent
further tb@mtrqnnghabtmnm &’EéiF angfbadyt WitBGVithouti tb@dlyalqeeorgantl cbmﬂamtrbodab)

adm ni st gered at cycle.
o An Bt eSS BEiEes PROFE. KBt OE i BBe ap it brad et BnE e O e
di ds not VEGE @hNBody! bRl a tak @ e frbathRht éffthple%e@@@@ém&‘ﬁstﬁﬁé Bhalchccpeast
cancer (e.g., prior anti-cancer drug therapy). |In sone enbodi nents, the

triple- ﬁ@lgaammaéemfefoa@wmlé trinerease stvéel, dsaicpearthe patecsit v delifrdodrof carsst ment
for tri F} ???ta%w%r HFC% éﬁ‘fe:?gt 1?1{t sqﬁgehﬁg&f: s'urxll als?ﬁorﬁgpﬁﬁéﬁgﬁt% thE he

pati ent e-neg ast atic or ocal recurreén ast cCancer.
I n sone tﬂsa[tmm r&empﬁsestahﬁumsﬂeﬁhgtdteg@ﬂe Nt Aktadtatic bovast canedripgtieanr r ent
br east cancer {)ati ent did not 10receive il’l or treatnent for triple-negative

met ast atdé-omel ERrlY (¢2ciiemdAd) piamatteredaicedose of §0 megeg o Dand isnd AP dr ug
theg apy)yr . &g’l«?’ggﬁgﬂkﬂﬁjﬁ&nbwﬁé %i/ @fc&&rﬂ% 'a‘&ﬁuﬂi@tfe?e%lta?fa'dﬁsé)éf lpcal Iy

recurrent brea ati ent prior treatnent for tri
negat i venglkg as tDatyi lcauerdwhfad)ﬂ tye Peclay ceeit atd Mtaxemnlstdrfd : afdsuse bér

enbodi l-C:net e admi tered

Teoncurihehy DY BAST a0 Bi LA BB Rl hhedRt ficlt et i body, and
the taxap@iBeRR-MakaRds FARRRAWy (NElr¥atmieht (ﬁfibfe ﬁ’z[tfiﬁf with @head?ﬁ’ltélﬁfet

enbodi nent, adm nistration of the antic-net antibody precedes

adm ni stanabodmvvﬁh ot wethoutxtheraxanaoranfivy EGE ranebdstydilmsoime embmimnegtss tiei on of

o P s il R ey B faaieht of e e i BTG S fifey MRHSY

adni ni stwigdu@theQhxdnb®r affi-c-rhetBtibedant i body (e.g., MetMAb), and taxane
(e.g., paclitaxel) extends survival of the human patl ent relative to
treat nent in Inleotapseshed, be inteniion pierideaptticlss @Y mannfaétupﬁammm’tﬂua an anti-c-

enbodi Si,0 Vi d I 0S) is
ext endg'j{11 b arlllgé%ﬁ{ﬁ arﬁ?lﬁrcéﬁ enﬂﬂ{t]h \A?ért gattpﬂzﬁkt 9§Xi\/§ d/or% \%%%gst
about 5%ntibbdy, aad/br abauic, 1084 patkageastrt abbibtl \ﬂzﬁﬁ/milredtlohE&Sﬁrea'ﬁbmfﬁle-ZO% or

more than PES or OS.achi eved by adm ni stering taxane to 25the [:fatl ent .
I N2 f urtcHelivedneiadnticebicast Pweamtien& wpn@ﬁmb@éwentmq taxAnCHS B it%wnand

taxane %ﬁleaeﬂmom@élﬁg %&&% gﬁ@k s ddhifii ?ehhgkt X é}l@ﬁé a%%ﬁ%}'t the

anti-c-nmet anti bo anti - ody an ni stered
consec uthireast gancempaieyt emraijc nienamti’wtihéﬁr g. eMmdﬂlArm adminadercdipsd dasciobiOof t he

ant ant ni strat e anti - ti bod
o 1 e ke e Dhp e SR et AT Nkt an sl e Pstered TARBSG AT - oot
ant i body((iBg/h’ byNEL iRRlon Gbhy VESEy mhamgyls(&ﬂge 28-B8VARIZ Wiedhlc and t axane

(e.qg., paclitaxel) results in a synergistic effect. I'n"a still further
embodi membodédernitsitkt treatinont foftherivempnisés-astnmreistcaing ehioKEG R anfibod e gb) |

t tib b b d t I
et ends TETOP RO St AGh Bodtan e B Geid Troerent B P e dbsence
of WO 2011/ 143666MReT4spee Othd /828683 p@Rtides € niddlodadTirhhRtturlng & RaslEbeul ar
enbodi nent, progression free survival (PFS) and/or overall survival (OS) is

ext endednanufacgievesrpiadheresicl, o trm?éluf%cém RRIAPTLER BB IERStBedYIS Gt | east
more t i Ry R AR bl 08 NERTA TR or bR R BRI MY e Facane
t 0386 he patdnendnd a package insert or label w1th directions to treat a triple-negative metastatic breast

cancer patient. In some embodiments, the taxane is paclitaxel. In some embodiments, the

treatment comprises administering to a triple-negative metastatic breast cancer patient an

anti-c-met antibody (e.g., MetMAb) 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
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5Al t hough the nmethods of the present invention may be perforned in the
absence of any other neans of cancer therapy, e.g. in the absence of a
further twerapéusiss agent, includi ng chenot herapeutic agemtusotioasen®t hods
may optionally conprise the admnistration of a further therapeutic agent

selected fromth roup.consi sting of chenotherapeutjc agent, . a different
anti - c- e PELRgY ﬁqﬁﬁiﬁﬁér%ﬂtw tfn-seﬁaﬁﬂmdfrs%ﬁy the reaTEGR b Tect o
agai nst @mPitImiASReGL ahg ok LAy ROL!, b@@ic%ﬁ?ab) SRNRAMRE at a dose of
cardi oprot ectant, cytokine, anti- angiogenic agent, tyrosine kinase

i nhi bi t o0, m@EX oniybli arelr Daynbhokthe28iddalcydat i -i nfl anmat ory drug, farnesy
transferase i;nhi bitor, .antibqgdy .t hat binds oncofetal protein 125, Raf or
o it by ¢ orth Pk sSReRR Al Hieh Erteet e SUER STy chial Bifni ARy o

medi camaBéeitdy@iorttfcamhdt FUEFR-neatifRGh 6AGEIN bk alePUeh! Sridtfantilc@aées Skin
rash or standard acne therapy, a 15nedi canent that treats or prevents

di ar r hedrugthssdy).t Brieaicamhodiments dhaigipheaige e metastatiel becapteignes paiiatti ¢
wth factor. . f i t t

O ooe 8% Qo gl B ST R5REGLAT 0% LGP S Ui higne

pacl i t axk¢ p4tBnt BisaliplcMeghtveSautakibtimclot AByreciRrdnnbeiagvanddrJ In) sonmfeAXOTEREO

docet axel (Rhone- Pou]l enc Rarer, Antony, France), or ABRAXANETM .
20Cr enpptidiodipenss. thy wipla-peoatys metsiatio ahlospharcepiEens bragshisnegringHenyidid not

pagh it a%@%e}i\mit&?ﬁéﬁ@ %rrfﬁgl%ii{{gig%e rﬁ@tﬁ&t@tﬁé gp Jo%@%%@brehéﬂ%ﬂ&k

%é.%, n
sone enbo e taxan pacl i taxe m ni'st at a dose of 90
ng/ n2  bypriovantifcaisicodrugrth@ayy)1 ,In Baye 8mbadichebaythe Frige-negatve2Betakdgticoyrcl e. Two
or nore taﬁanes canbbe used in.a cocktail. to be agniniﬁ%ered in conbi nati on
with addPFRlYTPRETChOIRAT IFaRGTE P&t Iecetyad PLoR FHIRS ARG R TSRt RO dy .

251 n a fymshay raspeat brefst thiRet.nvention, an antibody according to any of the
enbodi nents hérein is a nonocl onal antibody, including a chineric,

humani zed or Tharfartharenitioddyent, the ante-cendiadiipmiyt andaxamstarbadiyinisgerah ant i body

fragnent, e.qg... a./Fv, .Fab,. Fab,,.scFv,, di abod .one-arned antibody, or
FCar 2 serSifhamy” m o Bt E2hatite S FRemihe fisgHy PO TR wife Fenyt n

ant i bodydnenigteredadnbdtuiiGdly, il @n 2 bfdecBOBYan@thcP tMBdiaithi, @M G2SE 0B khel am6it Y pe
as defined herein. In 30another enbodi ment, the antibody is a naked

ant i bodye-mphanibpgly preaesten efdmengpgiopehthe taxpaca i ¢ bothyr pebednjcobated to a

dr ug. . 0 s t in i QR L l-C- {] IS
2 monovraip AR C A RERRRL aftod Qe LOXERAM. BB il BT RAEY
adm ni stinatsiyodrgistic bfeann aftilhfurtheosrabeatiincon edainiedtian bt thedyitieomplr i Si ng a Fc

i th i tabilit f id. antijbody f t .
o000 RN S05ES SR Of S2Ld a0t bady (Lagment N0, gt o
f'int I gen r@faﬂgé ﬂ)gtréﬂa. rﬁént%?ﬁle dbséhce ov\?ft?-g-%&?m ﬁia{/ b'e{)rhcﬁl%n&ﬁﬂb FﬁtbOdy may

in some cases exhibit agonistic effects e undesirabley upon
bi ndi ng rrograssiar et suavivalg RS parelortdvoradjsuintival§ O8hisanmteagedi ltsomeant i body as a
Fab frag hen

nt,., See,, e.qg., US Pat.. . 468, 529. Thi,s men is
Eon or ¢ amEtgimEs and Sitigamtay ans PP op Pigt feanCatione Vo IR e i tpast
functi onpohi io)@,eaz EaS@HBa: 2099 @r HOROMAh O of O éch%fve@_by BEmABthARkddRady

(i.e., an antibody conprising a single antigen binding arm) results in
andf or dhgpatest.an ant agoni stic function upon binding of the antibody to a

target nol ecul e, itahle.for treatnent of t hol ogical .conditions
raauiring an aauiineRofie bt BGRB8, RO LR EOR b PRy
resul t's ddmiRiBtetbadRatureddltly. &9 0RiiS firthel ORbb@EaTent, vy dnties-ARE entiddPNetiav Fed
anti body conprising the Fc region as described hereinis
antibody and th¢ taxane are administered consecutively, in any order. In another
embodiment, administration of the anti-c-met antibody precedes administration of the anti-
30 VEGEF antibody and the taxane. In a further embodiment, administration of the anti-c-met
antibody (e.g., MetMAD), anti-VEGF antibody (¢.g., bevacizumab) and taxane (e.g.,
paclitaxel) results in a synergistic effect. In a still further embodiment, administration of the
anti-c-met antibody (e.g., MetMADb), anti-VEGF antibody (e.g., bevacizumab) and taxane
(e.g., paclitaxel) extends survival of the human patient relative to treatment in the absence of
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characterized by superior pharmacokinetic attributes (such as an enhanced
half |ife and/or reduced clearance rate in vivo) conpared to Fab forns
havi ng siwDl2ar/sdsst antially identical antigen bindi ng eoarsetansads cs,

t hus overcom ng a major drawback in the use of conventional nonoval ent Fab

anti bodi es. Accordingly, in.sone odi ments, the anti tlbody is a
150ne- ardtde Rt %@a@g (11¥ aQarticpE oA lyleeﬁar%re%ﬂqnafmee@%ﬁ%l?ﬁ% Ardiaie 1 ght
chai n vay.all s%nqm()@) fsanded ! RiomeamitoafRedtd, M6l @&tﬁéﬁ@ex‘?&ﬁppm bPosap Fc

region, wherein the Fc region conprises a first and a second
pol ypeptleateabont eV hlcadiabitrldto, ahttageboutd SHe apwaytmépuu%)é/soamerth%BﬁS ina

conplex a Fc .regi.on that b|||t ald ant i body
f ragnent®’ 3%%%3?“88P agmﬁgﬁ1W%¥%&hvgeggﬁﬁiP§¥ﬁﬁF§§Fﬁ %lndlng arm
201 n sone enmhoghdmntise mbi8ddHtthe prof@it idRhiiBOAMy bS p@ﬂ‘o@ﬂigdl 1n$he”z&ise@d&tdfb0dy or

antibody fragment thereof, wherein the antibody conprises (a) a first polyp
eptide conpthiosimmgnaoireacss therapy ezt thblabscaenel hiusdepicspayiadgsnsequence:

DT RN SR ATE R FAEL OOV ET VLT B S5 MAYE P 1 b

NO 1), Gfik faelgrenaepcudibdgentkelesitd Fomphb gpeptdoddstingf chemethengemid yppaphi de
conprising a Ilght chaln vari abl e donmain conprising .the sequence;

DI QUTCSPSEErgil @%@B@«WYW@Q@%@KLWWWSW against a

ﬁ”i’?ﬁﬁ@ﬁ?f%@@%%@%pﬁ R A

30po|ypemgugemcm@eﬁﬁwnmhhéquaM¥Mmhﬁ;@Okanhﬁbbendmmﬁmmddnﬂnhhﬁmhn@hﬁychain
vari abl e, donmai n esen a | ex .and for si ngl i gen bi nding
o - whalrerams T FerdEesn s dat rabyory pamargeld Pt So TS & Bnpl o
and forqhﬁbﬁ&fhﬁ&kﬁ@ﬂhBﬁﬁuB@ﬁfﬁﬁ%&§m§%Qﬁﬁ&kﬁMaﬂﬁmS@hgdﬁ&&bQQHMt&%%gnﬁnt
conpared to a Fab nol ecul e conprising said antigen binding arm In sone
enbodi mentisca, @ nedicamsnt tb@ﬂmp@ptﬂ Qiére@tmbm rgésortstmldﬁtd %qwmmv depicted in
quure 11 Vm)ﬁfié %43665P 11/ g %Q. and Hhe econd
pol'y pe pt TS 125 & REPIEE-TLR E Ee *d8pY °F 81&?%% eil‘éﬁée‘?[f‘ i

I n sonelgﬁﬁ/ omﬁ@@@mmmhgagfrst pol ypepti de conprises the Fe sequence
depicted in Figure 2 (SEQ ID NO 4) and the second polypeptlde conpri ses
the Fe sequeraé fughreseast phthrilgienton. therepmeponaiding)to agy af fispmbedioitrent s,

nor aof LT AAPRY T Ao BBl R AR o i BRLABIE bk BRT ”ﬁ. si ng

a heavy th),l TAXOTERH® doastmdich(R Hak-0P @otncdagtt, det@oPransé )Nor ABRA@QQNE
EVQLVESGEGELVQPGGSLRL CAASGYTFTSYV\L HV\X/RQAPGKGL EVWGM DPSN

SDFRFNPNFR rAEST NS RN PRV CATPRSN AP ppoViEekqld American
GTLVTVSHASKCRANER RS ik

HTFPAVL%% §§t\§l§%wVP§§S§EGTHE%‘Y%| %&1 SRR ey taxane i
CPPCPAPE2LIBERS VB hiRRIKRIDT b Mb SRITEN m@w@\mwncmay 8, and Day 15 of
e VY, T O N XA PARL T, X AR R TP

15PVL DS%&%%%MW@@M‘MW&%&% VEE@ dn@bb@ 21); (b)

a second pol ypeptide conprising a light chain variable donmain,
pokypepti de do mfmtlge;r qchef thed gen an antibody according to any of the ernbodlrnents

O R R ST M o, oo

20VAAP S\ Hold Pné e QloKeplarb O &V (aln La¥iiibY( \éEEQ diabody, a one-
DSKDSTYSLSSTLTLSKADYEKHKVYACEVT SSPVTKSFNRGEC (SE
armed antibody, or F(ab”), fragment. In another embodiment, the antlbody is a full length
antibody, e.g., an intact IgG antibody or other antibody class or isotype as defined herein. In
30 another embodiment, the antibody is a naked antibody. In still another embodiment, the
antibody is conjugated to a drug.
In another aspect of the invention, the anti-c-met antibody is a monovalent, one-armed
antibody. The present application discloses administration in humans of a monovalent one-

armed antibody comprising a Fc region that increases stability of said antibody fragment
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22); and a third polypeptide conprising a Fe sequence, the polypeptide
conpri sing the sequence

DKTHT CPPGPORELINEHSSVFL FPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKF RO/ 1R2011/036693
VDGVEVHNAKTKPREEQYNST YRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI E

KTI SKAKGQOPREP SR YPSD AVEVWESNGQPENN
YKTTPPVL%%]B@@%&EEE Ry 4 }QFW@:@E‘S % (SEQ ID NO 4),

wher ei n Weeobsayssiehal ﬂm\q@ﬁgtﬁtah@b&@mﬁnasaﬁletda&sIelxaﬁsit £Ak: VR allifeom n
are present as a conplex and forma single antigen binding arm erein the

first andaBosevosittie yoh jvpeifmg td@sta@eeamrges evdn though m;csrqml atagandtié orm a Fe

reglonth ncr es_ st abi nt co aredtanab
o ecul bR Pat B Basf R b b S BB RS F 20 RO BRBbaRRRE Fhe

anti-c- rfﬁitforﬁﬁltatebﬂ%fe SRk ﬁﬁuaeﬂaa\fyth@ adired\BErhsdatie f@l@ﬁ@hnhmﬁw dagbd)g one
or nore of CDR1-HC, CDR2-HC and CDR3- HC sequence depicted in Figure i ( SEQ

I D NOs: the menovalent tgited geonewrner msibody (1t%eﬂnaﬁﬁtlb@<bd§9fmﬁwmg sHsgly ann@qmt chain

of - Cor1- RGBS AR RS B R B AR\ SRR S R N

8, 9, 1Qp a thrgetsnoecabadibie Ifdr&reatrﬂ@lt bépzwtholbgﬁall’\cdﬂdftloabireeludﬁfg&lnn corrprl ses
FRl HC, FR2-HC, FR3-HC and FR4- HC sequence _depicted in Figure 1 (SEQ ID
11, anfagonigtic fupgtion FIHi where barbagy RE gntlhOHé rffSPbﬁtn %Ha}dﬁsvé?ﬂq agonstigonai n

: ri ure 1
(s%%p| b et G bty ftd ehih i edifite AERLEQRS, SRAEHRE P10
ant i bodyhasicenacd hlgzsupaho( phirenctkinge abtiputee (soretdad\vat Mhbr)ced(ﬂatférfe amd/or c- net
anti bodi e able for. use.in the nethods of the inyventjion a Ode cri bed
ror e Rt lArnge (i) RRp R s EOD R e bV i Sty R R odi s
are al SQanﬁgéﬁ &Bhi’% cﬁérab't%ﬁstid@ %ﬁ@o&@&d}ﬁﬁg a%ajBﬁ‘@rabvﬁé(&%'tﬁ’é‘uéerb‘f%f{\leﬂﬁonal
anti-c-nmet "anti bodies (eith er In conbination with anti-c-net antlbody or

subst i t unpnyakeot antLbodmtAcamtdnmiw)l somhs einbodinuts, the anHec-met antiHGHy iss: a

botbr s leafmfE hndgSR O e b3 AR AR B M s fe b BB Lot o,

Wm | e m JqoiniliZ forh Mﬂgelamdnzcﬁﬁm@@amfcohﬂﬁsﬂg DIPUBHIGR SWdrtiRithe FOR g | body
fragment. Such characteristic(s) inproves yield and/or purity and/or

hormg e géiomprms g frst mﬁmmgn@ﬁapolﬁpmm whereimghe fipst epdsesapdbie E@lﬁpepttdﬁ%
oscrt bt PRG3R e Balb 1Rl FERRe EORRGLMA At P RBG PO BIBBAL DS o v e

of T366Aragn®b8lompadédro aYPka7MoleBulaI001|ﬁprlﬁﬁQ@duﬁ[aﬁ@gdndﬁndlﬁ@dma knob nmutation
can be T366W I n anot her aspect, the anti-VEG- anti body acce d| ng to

any’ of the erBSOMAEMPEdIINES: Hcrai- Oa@eéms@miy BtadRnfl ¢ mebanpbegy %@3

ant agom L

ol el &gt hereof afferfin AR Bl BB GEA Bl el cp ot Eﬁ%ﬁﬁ%ﬁé%f the

i nventi o:halntxmea‘alntdnmdﬁa%)nmﬂsmtgiﬁysecmebm/aC| zumab. Exenplary anti bodi es
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYWLHWVRQAPGKGLEWVGMIDPSN
SDTRFNPNFKDRFTISADTSKNTAYLQMNSLRAEDTAVYYCATYRSYVTPLDYWGQ

25 GTLVTVSS (SEQ ID NO:1), CH1 sequence, and a first Fc polypeptide; (b) a second

polypeptide comprising a light chain variable domain comprising the sequence:
DIQMTQSPSSLSASVGDRVTITCKSSQSLLYTSSQKNYLAWYQQKPGKAPKLLIYWA
STR ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKR
(SEQ ID NO:2), and CL1 sequence; and (c) a third polypeptide comprising a second Fc

30 polypeptide, wherein the heavy chain variable domain and the light chain variable domain are
present as a complex and form a single antigen binding arm, wherein the first and second Fc
polypeptides are present in a complex and form a Fc region that increases stability of said
antibody fragment compared to a Fab molecule comprising said antigen binding arm. In
some embodiments, the first polypeptide comprises the Fc sequence depicted in Figure 1
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25useful in the nethods of the invention include bevaci zumab (AVASTINO, a
& antibody, a B20 anti body, and fragnents thereof. In certain enbodi nents,
t he anti-wB@p11amrsésbody has a heavy chain vari abl e regi orCTarspoil®seegs3 t he
foll ow ng am no acid sequence: EVQLVESGGG LVQDGGSLRL SCAASGYTFT NYGWWWRQA
P&KGEL PTY AADFKRRFTF SL DTSKSTAY LRAED TAVYY

YV GSSHWER dye \ysand 8RUPPIIINEOMPICsiAg aS?qugﬂ‘fe %q%ﬁtw 1gY6%e

regi on E%Y NO 438, 18 sbik LRBbMeheA MQ fR& r_&l@%@ﬁ'&é‘&ﬁn dngf\SVCDRVT
| TCSASQDI S L NWY P GKAPKVLI YFTSSLHSGV GSGSGID FTLTI SSL EDFATYYCQQ
YSTVPV\?I'R@DXGWNEIPH@YQ SESEQIHDNED: 3)2a)nd the\@c20d polyna66ls ROTPLISB0Nd FO38BEBC
I n anoth t t in sone enbodi nents of the nethods
e dthisRaRR Hade 1SEURSE" a0 -

provi de ncer expresses c-net. In some enbodi nents,

serym from a Jpabin8RMbBIRIDES & AtNmMeeMRIbSdPfs dnlddtildmSPARWSINbOMtIRYS! s of
| L8 expression, such as IL8 protein expression). In sone enbodi nments, serum

froma pEagment thexgef.chesein ghezntidedy pempratss (@) alfst myyaptidefompesingt heayys ore
enbodi e t me enbodi nents, serum
froma Cgtf"i%evr'?1 e% dg{ens? slggad%%é?tﬁfhC%gI{erme%tLtﬁelﬁque]?C% , 20 pg/m, 30 pg/ M or

nor e of EV@LVHSG(HHEVQGGGB&IRELS@A]AIGYITIIESQBWEHWUR@XHGHGLEW‘QGMIIDP@M in
the art. In sone enbodinents, serumfroma patient (@éresses hi | evel s of

HGF (di @%@RNS@@%ﬁA&TW%}”h%ﬁ%ﬁA%ﬁg FY Rp 8tk YWGQ

N L S S A R e LR E LS D

DRAW NGSITFPAVLRSSURE SI:SSIEHT EPSS &InG"ﬂQTé’dCN\@H@KESN?FK\GIKKW@PK&ﬂMHIT

(onar ¢ cdcrhee A LIEAERS S B PP BRB IR et e Ve is B R ngat¥ M
(cavit Y)E@HN%K"H@PREQ Q’{?\ISWSW@V&%MW@QGMCK@@M@ADPMEKTISK

2005/ 063816. 2: depicts sequence of an ol ypeptid
conpri si MGQWQWTbPHSJ%EEWNQNSéSC@NH@EB’RS%VM%NG@P ENNV@TTP

Forhe. o onpr 2esH BN SRRk aReNio Pl A REPEOR LR ARR GFORTG ™

t 0 generigt®oan! - ¢h)ra@eed p bR 3prighePa Ghis dhaini vfkbldidegaasiie, treat ment
cohort and adm ni stered cycﬁﬁs BEV = bevac?zumab CR = conpl ete response;

* = doseolypebtidhepramising thg SSIRBYRE 4: depi cts change of tunor burden from

pasel e fboBFSy SSSRRREy [ FH By TSR AYT Abueentel o o

DESCRI P'IS”IGX\ESKEVPRFSGBGSGFEDFTUIHSSEQFEDIFWY)@Q(H@A@WTF@@G@ K'VEIKRTHG" ,

as used herein, refers nle
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ

DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:

22); and a third polypeptide comprising a Fc sequence, the polypeptide comprising the
sequence
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY

25 VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K (SEQ ID NO: 4), wherein the heavy chain variable domain and the light chain variable
domain are present as a complex and form a single antigen binding arm, wherein the first and

30 second Fc polypeptides are present in a complex and form a Fc region that increases stability
of said antibody fragment compared to a Fab molecule comprising said antigen binding arm.

In one embodiment, the anti-c-met antibody comprises a heavy chain variable domain
comprising one or more of CDR1-HC, CDR2-HC and CDR3-HC sequence depicted in
Figure 1 (SEQ ID NOs: 5, 6, 7). In some embodiments, the antibody comprises a light chain
11



i ndi cated otherwi se, to any native or variant (whether native or synthetic)
HG- pol ypeptide that is capable of activating the HG-/ c-nmet signaling

pat hway uwOenlices@sti ons that permt such process to oc®am/USTdg/08@pIn "w | d
type HG-" generally refers to a pol ypepti de 30conprising the am no acid

sequence of a naturally. occurring H otejn erm'"w |d type HGF
sequenceargRIREPER NG A %Hg%ﬁpeﬁgggérﬁbs%ﬁg- a?%ﬁl#yﬁcég@mﬁ ally
occur ri ng, . in_‘f«‘igﬂ%lé 11(SE® 1Ne0E: J, 9C P(lﬂt. Qh sfr]ﬁé ellﬂ%dih%hﬂyg% hEhaliFariable

intracellul'ar signaling i's biologically effectuated. R
2011/ 143B65RCIUMS2@8 FROIHG IR 2-HC, FRBHECtapd MR4ed€sogence eereggedm' Fignre"IER'  as

used hergj ers, yn indi cate t herw se. .t o, any native or variant
(et hor SERHLSOST P arLET Y ) BB bl et PufialifiedGofl o
gengr al | gsnipefsey BR 1-0.CAFROLIMD, FRIE-1.d&in@ PRALL S iséfhichfed PRt EPinAG bt I qGEENIEE Of a
naturally occurring ER protein. The term"w ld type ER sequence" generally
refers t0&nS54ildol%ki d sequence found in a naturally occurring ER
The expressi " Er ) " ar s i.nt e erel,n and
ferer Co haman PRRATEOSPERE: Yt o BBty L MBREHARATER TR "oy
(USA) 82ctdkd™M6BMDADLY, 1985) and Yamanoto et al. Nature 319: 230-234 (1986)
(Genebank accessi on nunber X03363). The term "erbhB2" refers to the gene
encodi ng humdAthes Bgioc-gishantihedios suitahla for ysg idha pigtinds ehtsdnysgtipasrcp185.
Preferr I.S.: i g; erone
Fedept oo gl URGAIIEORE RUENIpIESE: rowtn el HLCH RAaaet = 2
any nat ial® smitabaforant i theebdikodsrdthosiavartionymtdieng ahtifeRngainyipegts @eherihe
term"w ld type PR, generally.refers to a | ypeptide ¢ ri si ng the am no
aci d sedBIREENER AP ich-Eiof T08YPF MRS AN feRABF rE- PR DRRRY AN YA PR
sequencehe gengGald yli%g{d%%_%t@&q;@gm no aci d sequence found in a naturally
occurring PR “native sequence" pol ypeptide conprises a pol ypeptide
havi ng t he sdnsompicmbodisialts dprahermatardibpdy ypreptised et idestione dhfracenisiat ur e.
Thus, a pative sequence pol ypepti.de can. have the an no aci equence of
oo ar 1o S SR R P b RSn R e o i B 61 G PERRG:
pol ypeptvizi@ﬁn@l@dhnbi@odiyﬁﬁh%h@d. Sueniedddratiofn) fafobe pEladuesd piytyraagerbi nant
20or synthetic nmeans. The term "native sequence" polypeptide specifically
enconpadwaweaatitirefithy nyseneglohdintnonnietionsd laong embediatnt chaantiopdy he
POl Y POP! o8 & mufigfURGEHLY BlopdolRl Do REAHERRE TR WEBbDYDRGEN! 1 | NG
variant forns (e.g., alternatively spliced forns) and naturally-occurring
al | el i c Roakkanpls, Oholt hertgrnype bt iode or Aopod BB, H868A and/any40TRe ansn Be
bi ol ogically acti V&Pﬁiol ype?t i de hgvi ng(éat | east about 2580% am no acid
sedlienc@AWEAtS pndp KAOR HetatignichabeddWee pol ypeptide. Such variants
i ncl ude, for 4 1Y, i : ] acid residues

Ih%ﬁfyt"ﬁ&c%pecr%%¥ BRRWVIASS a6 P ?6 arﬁ%ﬁh %Bleﬁ%h%

eleted Bf 1

are added, or at the N- or C-termnus e pol ypepti de.
Or di nar iHeygin aaydeisabdtitwtied WithaVeEGE sherafdt aethamist.83084 aMBEWF @cepdosegleenice

identity, re. pr rably at |east aboyt 90% am no aci d . sequence.identity,
and. everP FBRRTS R G apreyrestnalesal osBatitbog Boicam HgoRena g UBrEso] Hent |ty
30w th thanhsdtdiMEe SSOMRINC cRALVPERE affbodds baRkizuAmaBE ExafplabPhtiboliRs an
antibody that binds to c-net with sufficifent affinity and specificity. The
ant$ bodyussiil acthe chephdds ohthermydnyioh anvcduds teyadizunantA YASTING®Y alSithaitibgdafe i nity

o a0 LSRR G Y B e S e U

pl asmon heavy chain variable region comprising the following amino acid sequence: EVQLVESGGG
LVQPGGSLRL SCAASGYTFT NYGMNWVRQA PGKGLEWVGW INTYTGEPTY
AADFKRRFTF SLDTSKSTAY LQMNSLRAED TAVYYCAKYP HYYGSSHWYF

30 DVWGQGTLVT VSS (SEQ ID NO: 31) and a light chain variable region comprising the

following amino acid sequence: DIQMTQSPSS LSASVGDRVT ITCSASQDIS
NYLNWYQQKP GKAPKVLIYFTSSLHSGVPS RFSGSGSGTD FTLTISSLQP
EDFATYYCQQ YSTVPWTFGQGTKVEIKR (SEQ ID NO: 32).
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14 WO 2011/ 143665PCT/ US2011/ 036693 resonance based assay (such as the

Bl Acore assay as described in PCT Application Publication No.

W)2005/ 083917148688y me- | | nked | mMmunoabsor bent assay ( ELPER)US2@N636693
conpetition assays (e.g. RIA's), for exanple. In certain enbodi nents, the

anti-c-nmet antibody can used .as .a therape tlcaent in eting and
interfering DR SBL 8L g G a At FOHS C et BISHSET gk mEBef D yided ™
i nvol vedierdh SRe pm%t eeaﬂd@pgypr&ws cbﬁleﬁums%ﬁfe%ﬁoguﬁ&n@ rseﬁhpﬁ&gl GRkiegetivity

assays, e.g., in order to evaluate its effectiveness as a therapeutic. Such
assays axprdgseoviighi lavelhef Hibt(dnthys bjsbrievabroftlh8 cxpregeon, antli adh.8gmeteinnt ended
use for the anti se inhjbitor! i

e st R gAY IRSne smbgaigsats a%@rﬁ%?9Psﬁ?lﬁgxafa&%eﬁggeé’feaeftambwslé@ a

tyrosi neyguhNSSIE.SSHCIA s8fe @nfboliBhent€ GRAEPhan about SOFLMEIIB. "B%BARSSI on” refers
to conversion of the information encoded in a gene into nessenger RNA

(mRNA)  amebadraents. gerupeirpmat patignt uprassas, grepteydhgs oot 1@ pg/mlt Hang/mbridr esses” a
protein tpgg{m &Irg{)lt%sotf 1£§ ch%‘c?s for ﬁ?tféﬁ%mﬂ{gf 9 §ls0 rr# §ont%n1$tra{tf2)]n\’¥% £ pERgodi ng

the pro eln inc ragne Rereo etermned to

be presdntsoms ehi’b@dﬁr&mﬁ gerOin festh la paﬂt&fh@pﬁe@ﬂ’eﬁhlghﬂé‘ﬁ’ﬂﬂ SUHGR (8isplays Hiph8" or
"IL-8", as used herein, refers, unless indicated otherwi se, to any native

or vari dfyel @W&ﬁﬁrpr%@pv%w%@s Bkt mretein §xmressiopd| sepici cabodiagnts. §el@§bab| e of
actj vat ifigy, b heiddt8x Tﬁe%@ feQ%rB‘FahQWt y?tﬁ%ﬁo%@@ddrtsb%é Pghﬁ‘itoﬂq%ﬁ” such

process to occur. general'ly fers to a

pol ypepti de conpri sing ”’ﬁRﬁf’FWES@Rﬂ’W@IC?H@DRAWINC@' l'y occurring IL8
protein. The term"wild type IL8 sequencefgenerall 20refers to an am no
rt

aci d sequencdlGbRda1i dﬁpeptmmmpa@mdyseqwmw e fragework (FR)T(EERt BrstrcOnSEGE"  or

o ar SorRif Bt € TIPS Reloh Tt o FERRL Bty of SASHS PSR S! 1 &

vascul arseginghot bglittadl c@ﬂﬁ%nhse@F‘EM%h(cfa&ﬁy)lhﬁtatlaﬁs RSS! LBEIA biyd Yeomyg, Rtdegdribed
Sci ence,. 246: 1306 %@?89 and Houck et al. Ml . Endocrin., 5:1806 (1991),
t odet herinWOROPHE6kur al Iy occurring 25al lelic and pr ocessed forns ther eof

VEG-- A i s par E,
VEGE- P, and PIGE RGN Shene o ¥OR pdiTs cEimoticy oo i orthordRet
tyrosi nenlkthﬁm@366WEﬁ-_d%sdrl‘t(eEI1ﬁ WO 2008/ 0VEGOR12 o(uFbﬂnbddﬂﬂBR), an Fb@oly@bﬂit&fe bei ng

the major transmtter of yascul ar ndot heljal cell. mtogenic nal s of
VEGE- A. REWSINGH |59queﬂ%$/0&ﬁ? picAmp q%azgltho@blﬁ.c PEpROtidE SEMBEsIAL thégépﬁeaven% pf

hepar i n-ﬁ;%nldﬂ'o WMEEEASRLSaf orns, and may play a role in vascular
devel opnent e term"VEG-" or "VEG--A" also refers to VEGFs from

none human sb&dﬁéﬁil’sﬁmdtpims padigsediagratsis, weatpennahert afd pdnimetsred hycl ¥ E@GEY Fom a
speci fig specie indicate tefns sue h.as hVEGF for human VEGF or
nVEGF fﬁ%ﬁ g‘ﬂ?lfrﬂ%) _Conflﬁggetrgmﬂh?/EG:doﬁ% I QXY 0 refer to truncated
forms or fragmenire #f ddphes dé}ﬁh% P8Pfuh R bLERIRR Fiobl Rk With 86t dsspSndeOall PRicAks. 1
to 109 of the 165-am no 11/ 143665PCT/ US2011/ 036693 aci d hunan

vascul arSldhdotmedfilangesiedinmgtetwt i noalataotue tRepea-bmismettoxiaity; *s*uchotfd@mrs of

VEG- b dentified th , by "VEGF (8-109
YOy begydentified in the phgsely dRpliskiPfod- 9+ Y (8-109),

25 L Definitions
The term “hepatocyte growth factor” or “HGF”, as used herein, refers, unless

indicated otherwise, to any native or variant (whether native or synthetic) HGF polypeptide
that is capable of activating the HGF/c-met signaling pathway under conditions that permit
such process to occur. The term “wild type HGF” generally refers to a polypeptide

30 comprising the amino acid sequence of a naturally occurring HGF protein. The term “wild
type HGF sequence” generally refers to an amino acid sequence found in a naturally
occurring HGF. C-met is a known receptor for HGF through which HGF intracellular

signaling is biologically effectuated.
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"VEGF165." The am no acid positions for a "truncated" native VEGF are
nunbered as indicated in the native VEG- sequence. For exanple, am no acid
posi ti on WO 201e4Biedni ne) in 5 truncated native VEG- i s a&CIwsSpagiosdeon 17
(nmethionine) in native VEG-. The truncated native VEGF has binding affinity
for the KDR and Flt-1 receptors. co [able to native VEG-. The term
"VEGF vari ant S48 SSHORGH BEFPEKEr B 89 yogeeeingPiphe pilcteingisteR i ncl udes
one or MRRGWAR ﬂ&%n?%aﬁvé%s%ia@ﬂt%vﬂe{h& Hﬁlwr'syﬁhééﬁ%ﬁ SSYERe. PRE femal Ly,
the 10one or nore am no acid ations include anm'no acid substitution(s).
For pur po‘sbistypef EBR @lemdnalqudred@s ignpelypeptidt cUBEFsiug thicaamigo dedoeqused: dier ei n, it

is noted unber he am ac resi due positio ong the
i no. aciabeRREE R Bk, fub Ne® MRF v B RSk et b oRednghe: ot
supsa anghihloueil s @%Feﬁ&e fouﬁ@!ﬁf@néturaily%aﬁirﬁh% @gi cal activity" includes
binding to an VEGF receptor or a§¥ VEGF 15signaling activity such as

regul ati on oflbﬁﬂhﬁﬁ@PWh ErpRd" aishdiiial" angbulgarrediasgeshly haaeie 9hdsdeietoi s
(Ferrargl%gg&g@giéﬁ%%ﬁﬁgwh%g?%%réﬂﬂg}éHﬁgmﬁﬁyem%SPﬂM%S ?§§§497%§@99) J.

yoni ¢ vascur ogén |s and angi ogenesi s

( Car nel (€98 HtanalY.an(ahRR6 pr Mavutiee 3B023B234Q986 HE&chaiaakatcadbion @h@86) Nat ure
380: 439-442 and nodul ati ng the c clical bIood vessel proliferation in the

femal e r& 3)6311 dihe g reaelB2 iséers ty th %ﬁ@ greading homan &by %IM 8 "¥ebetAiR then
F Na 4 1999) Na
( 36 rar %g& g@éo)dlr(%ngtglgl)éggl " tBE RN giEPé 338 s% uéRk lﬁﬁh]faﬁtH]ﬁb ( ) ture

ion to being an anglogenlc actor in angi ogenesis
and vascul ogefteseny “phg#sterase @ce@iter o F'BRT asgsahhdrehactas, unéshimiidasedmul ti pl e

bi ol | effect th h | | h t heli al
el | CSurhEIe. PR G ERas BT GEROTR RUTOERE LHolTax: s
and cal G‘\xHHi‘ PR’( §éfe@£lf e?er@ﬂ)da 6](;)&%6 ’tl@@yérﬁ}éﬁéggﬁl)e,an?lﬁé Hcﬁﬂ@e(ﬁﬁﬁc&ﬁbﬁ Suar ez

et al. Cell Mor eover, recent studies
have rep@tltrel&.b' mcucrg@i?lic pmﬁ@ecfﬂ;e tﬁﬂ*mvmki type BRfsewem . gndol et fenl o cal |

ypes, such asdretlnalﬁﬁjgnentte%@thellal ? | l's, pancreatic duct cells, and
cH?Nann LUPP 81 SBIPTH OGP A 2 "THGOE BRI T Physi ol . 164: 385- 394;

Qoer g- Vel sh ef “@tive(sd@RAre" MR ¢ corFEIRE b ipbBipeptideGialdp-tASmaanmelakidet
aI (1999) J. hburos%?& N&J f5§740 30An IPaﬁgl%genes?%jlnhlbltor or

"ant i - argleenast Bolarg@mtde dﬁ@?%#&om@laalr@ nBiys, apitecscarengepghpeidgsseance, a
| |
pol ynucleot hide,nifo Q&d%@ﬁ%&sl&egcr?f I%aﬁsﬂafoi 8%@‘61312% ﬁél%eﬁ%l;ag g?)n{ ?@P@%%Pts protein,

an antibody, or conjuga DIt S

angi ogengsvs seq\ﬂéﬁ&lﬁdbﬂﬁpﬁﬁd San lrisélade SiohaiMterc\va seubaprogecdiegiictarhlinai t her
directly or indirectl It shoul d be understood that the anti-angi ogenesis
agéht | rEISURIBE!IE MEFS- dgeitr tMREYC BRaYENeEn @olperiiderspecifigallyqncompasses

2011/ 1436ARAETLURLM - ARGRADr OGLRY FSHs oG gdel%;}’egﬁ éeh%e Ahalaganig factor

or its receptor. For” exanple, an anti angi og I's an anti body or
ot her artoagomssiciia),antambi-ogeaning wgent foass (eg.i ai&adnaiiyekyegpheedgfonna)rmmmdl es

to VEGF-A or. . to the V A rece r .0.,,KDR receptor or Flt-1 receptor),
ant i - PDAERTRIGPeRUIdR S gﬁ%waagﬁtﬁééveéﬁw%w gt inib Mesylate). Anti-
5angi ogenesi sp 3gEPLFAR" ‘%erérﬁ”chféﬁlr?s aﬂlﬁBlo‘éﬁ‘ca%) Q&Wﬁeﬁtlﬁé‘ﬁﬁs@ﬁé & Sast afoud -

angi ostatin, endostatin, etc. e.g., agsbrun and D Anore, Annu. ev
Physi ol SO%mmmcggsegu@@@)ldenstywh tmtlmsmncmmpenée SEh3pTigntg179
(2003) (.e, i,stin enic thera

BN
L oS, AR S p e R b B s B ot RBY e 38R o 1 i et

al ., ONCRUSAE at A NOAL-RB0MuE 399}3)po(}@e§tlde GddlirRirify, laivafihMOyiKIMe at least
antlanglogenlc factors); and 10Sato. Int. J. din. Oncol., 8:200-206 (2003)

(e.g., TPRBNES0Ys pménosacihsdquentgiibyéiny. energ erterablyed lqaﬁt about 90% amino acid
sequence identity, and even more preferably at least about 95% amino acid sequence identity

30 with the native sequence polypeptide.

An “anti-c-met antibody” is an antibody that binds to c-met with sufficient affinity
and specificity. The antibody selected will normally have a sufficiently strong binding
affinity for c-met, for example, the antibody may bind human c-met with a K4 value of
between 100 nM-1 pM. Antibody affinities may be determined by a surface plasmon
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clinical trials. A "VEGF antagonist” refers to a nol ecul e (peptidyl
or non-peptidyl) capable of neutralizing, blocking, inhibiting, abrogating,
reduci ng,wonroiwvsessSeri ng with VEGF activities includi ngPCrasskimmseg3to one
or nore VEGF receptors In certain enbodi nents, the VEG- 15ant agoni st

reduces or inhibits, 0% 20% 00/ 4 % % 0% 70% 80%
009 or rotamane st LRt as Be BIAGH® 550N 55 HELHbHLM kA L APBhcteRr. | one

enbodi maRfyiciif N@%O‘ZO@W@IE%@) Rz {h& llxﬁéaznﬁﬁﬁrﬁﬁgwr%nt 'a%ay Eéfls(pé 4RP) ., VEG-
(1-109), or VEGF165. VEG- antagonists useful in the nmethods of the

i nventi mmmt;hmd@sexepﬂe:gdmA@D fnméapm i lydertaiorephodsenth dhe anpeeitict cal |y bi nd

VEGF, such, a anti bodi es and ant i ndi ng 20.fragnents

Uhor sor b At eal PR el R Reb A T BfteBfe S U o veer,
ands r eceph@ftioRPhasIESmRNELtRIAK iyRavbNes AL theiadbsiaahy b&albdctddao Er

t hereby sequestering its binding to one or nore receptors (e.g., soluble

VEGF r eduplpsicalicsviy pssaysoe-gVEGPrdst mm@aqufﬁqﬁtlgemwseoﬂleramut@h|Srwéh| c VEGF
recept Orafsgag%ﬁe 1{%%1@ iAd 5&?&1 %ﬁ& &9 aestS gﬁd &?&B@@e"%{ﬁé to at

| east a a nu e|c cirdno pol ypept i de;
smal | RN&sb@gnplenentary to at least a fragnent of a nucleic acid nol ecule
encodi ng a VEG- pol ypeptide; ribozynes that tar%et VEGF;, peptibodjies to

VEGF and VEGE "wpsHifdrinase ppfiibisgit 1s apekeculsovhighuiphibits t%ﬁp%%t%dyr%mat bi nds

EGF f.f The anti body sel ected
?/ nor maefPa& ly&iae[ OTS% ééln{eyrsl% %&%raﬁggtge%%%té% 30affinity f)c/)r VEGF, for

ex arrpl e, the Rmiteub‘(mtpreﬂﬁyn bicfiots toute@iFension fof ahdﬁdformlauan ericolded weegentGiton M 1
pM Anti body af e determ ned a surf $mon resonance
Phsed adBay Lt LR AT A HndS HETyaS 1k, 7 Biesf fr B R PRt ot
Publi c atﬂr@t@lm 1nt@%p€§élp§sza’3§%t pﬁ)’ﬂ&ﬂﬁ@ ohé [H‘@chh MRINARSAIIRE MHe (RSERY or

(ELI SA); and conpetition assays (e.d. A's), for exanple. Incertain
embodi nghe proteingnelnding \ﬁE@eatﬁtﬂndmmfylscﬂhteu’erdmbﬁ piesent 117the\ﬁmnple or cell.

2011/ 143665P / S201.1/ 0 669 ,,can us‘ as a thera ent

Cargeting. andioeE rEITRE R 1o el I B R MnrE B tiider
acti vit Yoth&wideVQ! g Ghatifd §10varffaﬁﬁ(v@féthebﬁéh/verﬁﬂéyﬂﬁﬁet$d) bLeeb@geﬂtMthaheg

bi ol ogi cal activity assa in order to evaluate its effectiveness as

a t her apénttleof @lﬁ]dhtl%@é§%8 alrgeglmdmlww yiler egnditiony thié permalt sishtriecesatoget

t %
ant | gen A DA B R DEcPARLLBOC BIAIRES ARGLUFRL RRINEE.
i nhi bi t isegudeass aﬁma(tamllgle;ewmbgdm protith 8ThOG8 2 wildaypeRangljednce” generally

ant i body- 1g;iependent cel I ular cy f,tg)Ot xicity (ADCC) .and conpl enent - nedi at ed
cy £ot oxiEietyoEene) ing add yequeres foupéHt 2 Bty seiring HeP-agoni stic activity or

nema opoi €t Sryaseay Sy 6Re o0/ RR2{9RAked ARl IVEE. AThh Bobhubishl usual Iy

not bind to other VEG- honol ogues suc VEG--B or VEG--C, nor other
growt h fastuarengdotbblid sclPpeyth PREH aod rblkEH. 12[l+q 182+, tad POteroo0o aedhsman

ti - VEGE anti bqdi | ud | antibody t h
cpi t ope A5 THEHBHOLH SN E b RS AT S ARVRY 3 4y Seitcea 6y R 1 Zgnmé
ATCC HB (16§93 9andeH & R&Q B WtEMﬁﬁ' 3@1@0@01991%&6%%&&@%&4 @8 ahtudilly REEYing

generated according to Presta et al. Cancer 57:4593- 4599 (1997).
onés enbadichead propessed forms thereof. VEGF-A is part of a gene family including VEGF-B,

VEGF-C, VEGF-D, VEGF-E, VEGF-F, and PIGF. VEGF-A primarily binds to two high
affinity receptor tyrosine kinases, VEGFR-1 (Flt-1) and VEGFR-2 (Flk-1/KDR), the latter
being the major transmitter of vascular endothelial cell mitogenic signals of VEGF-A.
Additionally, neuropilin-1 has been identified as a receptor for heparin-binding VEGF-A

30 isoforms, and may play a role in vascular development. The term “VEGF” or “VEGF-A”
also refers to VEGFs from non-human species such as mouse, rat, or primate. Sometimes the
VEGF from a specific species is indicated by terms such as hVEGF for human VEGF or
mVEGF for murine VEGF. The term “VEGF” is also used to refer to truncated forms or
fragments of the polypeptide comprising amino acids 8 to 109 or 1 to 109 of the 165-amino
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15anti-VEGF antibody is "Bevaci zumab (BV)", also known as "rhuMAb VEGF" or
"AVASTINc)". It conprises nutated human 1gGl framework regions and

ant i gen- bwodnngi4ea@apl enent ari ty- det erm ni ng regi ons fr omCrhiS20mi036603
anti - hVEGF nonocl onal antibody A 4.6.1 that bl ocks binding of human VEGF to

t t t el 3% of d b,
el uds iR eaamelereT ey brigeor Slderfitie i SRoRaNah T EOR - and
about 7% bd REnGRARAGEPESerI B G0 LA yhe K [ go@Nt l\m@yéﬁfig@”%r

Bevaci zunmeb has a nol mass of about “149, 000 daltons an
gl ycosyl é/EFeGiiFmsBe\Tdn@|anuunmtm<ﬂlassﬂb@6rfoa@btmmet¢dbyam\r®e%ﬁ afonurolgaed @5

Concer (A TR PRSP Ol AR EOLNAR
Engl . J.trivReked 3BEc2BBEFA4Lal63 POMion BAAdtRIonRik) Bl nativBlVHEEH | Theltruraebd
355: 2542-50 (2006 25Currently, bevaci zumab is being investigated in many

ongoi ng nefive VESIF asibanding effingty Senrthe K DRapnblis- | caerpers Pompaalle émsativker bel , J.
Clin. é 19 45S-51S (2001); De Vore et al, Proc. Am Soc. din. oncol |
19: 485a. ? BO Hurwitz et al., din. Colorectal Cancer 6:66-69 (2006);
Johnson et al The tBmO CVEBR vafiaet” aCubed. het¥in dfers20 a JIEGF pA9Ppdptide kil navar et

al. J. din. Oncol. 21:60- 656{2003 M IIer et al., Breast Can. Res Treat.
94: Supplinaludgs quogpsIore ammeasid BB HRdhoRAIE \H%%ﬁ‘?qz’éﬂcearQWWE@ the

ant} bOd' %o?ﬁﬁ)r% Wt e«%lcﬁﬁe&ﬁbg 1?\0 e of‘?& sub'ggtatls éfMchi) m bésu@fd Feb. 26,

206 i tional anti S Inc et GB or I es odies (e.g.,
G6- 31 Bﬁﬁﬁldanﬂ)des@ﬂatdmmfr\ﬂﬂéﬁ Vannarﬁ’ﬁi'esé’ub&d leadin pin isNote D 20 0HART2BED to BET
Publ i cati an No. WQ§$05/0448F ﬁnd US Pat ent pli.cation 60/9‘%E§% t he
content GNP AR &esdnedipition alqngdhy Yol seqpsne of {PeimEive SpaY rein by

) 2011«%&@@@@P§3} Qh1/ 69 HBh&r &gy Py, addi tional antibodies see
U.S. Pat. Nos. 269, 582, 959, 6, 703 020; 6,054,297, W98/ 45332; WO

96/ 30046; vwgzwa@l?b@ioml a@a@%miudewb&dl@tpem VW resaptooor EPHYbVEGEt i on
Nos, 2006000360, . 20050186208, . 00€ﬂ$ﬁ6899 2 190 17. 2003020 409, and
20050112188 m%ﬁ‘ﬁw%ﬁi%% S eeglpuon 2Py aP §n§zﬁ ENEYh

5288: 149adédodcdBiéd)Feriekhaid aid- 9&%&3997@%@%&%@ 18h@ats; tpeﬂdrat(cw@
functional epitope on human VEGF conprising of residues F17, M8, D19, Y21,

Y25, Q@@9oh $ted. KiHA7-54DoBromptias cnbayaic vascelegenssis wad ynglemmmﬁéfﬁﬁglehétsqtdues
F17, Y2 Seli
accordl n]ag (t(;%%) ]\Ytggﬁer%\%g%‘glsgﬁé ﬁés}g%%taar%t 12 &ﬁure%g %9 ﬁ?&’t I's %%?l TVEd from

a sequernbecwydlical BEBodwdskd pekyliferatiGb ikt ifstedle eerptrodmdye ascmhd iférbon® geswthone of
10Fi gures .7, 24-26, and 34-35 of PCT Publication W)2005/ 012359, the
enfire dindcrgdagedomnation;(Eprrara e&&lpﬂ&%%) YatupeYeddt: é%%a‘“h &t<abet byl (PR} ence.

See al sovp ET L VRS eALA R 2 dhlﬁadd%otg% %f ere§1o§91%c‘?£€t6xflﬁ a n%lﬁg&f%%raﬁd of whi ch

i's express I ncor por at erein by r I'n one e iment, the G6
series am‘sadbogbylem ME;GF cnsa p‘lcuutrd)plo pedwth padtap @cmbntémnhﬁlple\lﬁﬁlégmahq:ffecm ing

resi dues F17 9. 15 0 serle anti bod
accor di ﬁh%r@hm?l@gwﬁ I?EHP‘?%?? ﬁlg%?lefﬁ ea&mhﬁ\?%@g? mwa@aw Pt iy Rnde f%/om a
sequence,a9ditaien, BRGhR lclaeﬁmasz{s dBRAENKYFaRih BRIV AR ML PHd79, any one
of Figures 27-29 of P i cati on No. W2005/012359, the entire

di 8l os wercoéndv@ﬂb@FSuasezatpk €=8| Yol. déferSpb a8 d- 6ﬂér(%0%))b>l\40@be¢rement See al so
PCT Publ |

the contbiECUR"s Rdea ARt af PRy o€l BBl Rl &R S 3™
retinal pigment epithelial cells, pancreatic duct cells, and Schwann cells. Guerrin et al.
(1995) J. Cell Physiol. 164:385-394; Oberg-Welsh et al. (1997) Mol. Cell. Endocrinol.
126:125-132; Sondell et al. (1999) J. Neurosci. 19:5731-5740.

30 An “angiogenesis inhibitor” or “anti-angiogenesis agent” refers to a small molecular
weight substance, a polynucleotide, a polypeptide, an isolated protein, a recombinant protein,
an antibody, or conjugates or fusion proteins thereof, that inhibits angiogenesis,
vasculogenesis, or undesirable vascular permeability, either directly or indirectly. It should

be understood that the anti-angiogenesis agent includes those agents that bind and block the
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20 incorporated herein by reference. In one enbodi nent, the B20 series

anti body binds to a functional epitope on human VEG- conpri si ng residues
F17, ML8,wODD911/1¥26b5 Y25, (B9, 191, K101, E103, and C104PCT/US2011M36693
"functional epitope" according to this invention refers to am no acid

resi dues of an antlgi?r} hhat .cont rfl but e energeti ﬁ:a” to the binding of an
ant i body*PEISERIE REHYIBEOTARS angieecaic 8Pher IEEFues TRRIf 41 A i ng residues
of the aa!ﬂgio%%bs(sfég%nﬁ§ @H'Qﬁt?oo ?‘& %’EHePE'ntgéon‘{\ét k&lad MiRBo G adott Al RRLAE OF

honmol og mutation) will disrup bi nding of the anti body such that the
rel ati vesba¥d,icrg. ,tayltlbaallasato(‘{’%ﬁﬂ%lDamth@/E’@GH S5Onptal-(t.ge KIEGR)ceptor phEltdnt i body

the ror B FBE fplioRR SR SRS Gt e RaG RSk nathe Thoca

di spl ayingiosbhddh agBhts @fsbYncl@f: Mivt aMBSESREIR ﬁ@bltdﬁm@gph@g@ﬁat(d\lb'ﬁ@sm@ﬁle

coated overnight at 4Cwith an Fab formof the antib %Qto be tested at a

concent reég-i 2%, o8-, Kdegshun and BB megpad mivoBred hiioh BEE,7-3 G99 BsAtreiaaad 0. 05%
T 20
Thcendo GER) 01 ) oiom B 6 B0 LUK LRI OIS,

hVEGF ( 8ndlQ@hnt mclRibima) Berrars Kt AlthI(b{D&Itﬁ@ Maditine 5ab9-a 864 61(999) dtoatmi to4l., 15
mn at roomtenperature, and t pl ates are washed 19 WO

2011/ 143085BCE; @é‘i%ﬁé%%@@@%etgw it 2 bstsospweemsiangipgssty factpry: #dund

hage
perox hiss%?(méf@ (OBt - 20 MEBOTRTRE PR | PPN et iy e
wi t h 3, lipice] Blalst et r amet hyl benzi di ne (TMB, Kirkegaard & Perry Labs
Gai t her sb ubstrat e, [ t ly. .5 1.0 M
FaPO1. | Sand o au LG aRTIEBBIG: GIREL P BP G A DoPigY H oM R A SR eI2ks0 val Ues
(1 C50, alpdirbPRn Mplodk R f’h?@d}ﬁl%g tajﬂﬁ)gﬁf?ﬁéj r&fucfn%db'ﬁh{e?ﬁnhg walhNEQ8 a@ﬁ\ml@fl ty

(the relative binding affinit i'munoconj tgat e”
(i nt er chadlgdiaplity bneiﬁ@noemetoonmse VEhiH Ibofdy@rﬂr Uigcaran) egbedmentsrthe ABGH neans

enefot nanseliT EIBGARE il By 21 B WO PR 1B R Gae R 80P ops

prot ei n drexdrd, théBxpkOR AV BRI iof Bloldki @ hitiketyl (TR EG RS Imt&xﬁuo@imeﬁtumaffm}pl ant
or animal ori or fragnments thereof), or a radioactive isoto

i oGy ihe VEGE ThBaHoul ETUSpUSeYEGE ged P, oRVESHH and 0 e ¢ he
nunber | g 06 ARG, EEF ke o ERr ITHARALLBAIM NEAYY of ik Reheyd hal o the

EU i ndex a equences o gi cal
| nt er estwnﬁbbncﬁihaﬂ%lpbélﬁ%l}jdﬁhd WESHT, wiicheas aNeit VIDO R lanfilstiést dntd estigdn-biadingh,
15Bet hesda, Ml expressly incorporated herein hy reference. The "EU

i ndéx asfrqgmqa%a?rwf 8plpeptidss (g5 dragmenty rFfaﬁ%B@rsp?@F gl e ted U VEGE) gL E

anti bod t t‘?q;

speci fi )(:&eﬁpilor(%?}gé}gesﬂaglﬁ?gpgﬁyep§%¥th§?es %HXL{PU in {@@?%F%%S%ﬁﬁ%gnocl onal
anti bOdI]:HB;C)lng modneadramat remepiobo@ige splubld VESHaccdptar pamtbmb,aﬂﬁé%GF bingling

bi speci s),,.nmono t anti bodi nul tival ent i bodi es, and
S0ant | bR RIPS LNiTERG \HT HsgP Gk Rt HE S PUE e PigrTedr

activi tyoomplementargmé hﬂ@g&vafffag&@ﬁmfsa mfél%'@édlé?ﬁlo%&h}é e’ﬁo@&lh hQE@F an intact
anti body, wherein the portion preferab égr etains at | east one, preferably

most or mlypepbde; shell RS camsicmontanl toyat beestochiragneant of ¢ huqlha@cmwlp@ﬁe when
pr esent I n

oot t's soladifle s G pAIherEY i Bl ot LRR M e P i PGB et & s

25t he abVEGFE Yiptagheld. Nd ant i gen. In anot her enbodi nent, an anti body fragnent,
for exanple one that conprises the Fc I’e%I on, retains at |east one of the

bi ol ogi cal fu%t%@ngEﬁ}gr%ﬁﬁbMB’”d%ﬁ]@)émﬁt(@M Wtbﬁldﬁlﬁ‘éVﬁ@Fr‘é@]il oHfigieahaffipdsent in
an intacf, édlﬁ?&gy %'Eib tf gé%‘f%ét%“l%ﬁ%au H&J H%félé‘ﬁt[ Atk 1§ a;' on,

ADCC fu nc n an an~an

frag rrentafﬁﬁltﬁfdim/fﬂﬂlalfeﬂﬁxaﬁﬁbﬂd lﬂwhntlbbaj‘z m|a§$>11ﬁ1rh\l’EGF vl th ahI&Jl frallié f)Ebetween

subst ant I aI ll\X 1 pM. Antibody affinities may be determined by a surface plasmon resonance based
assay (such as the BIAcore assay as described in PCT Application Publication No.
W02005/012359); enzyme-linked immunoabsorbent assay (ELISA); and competition assays
(e.g. RIA’s), for example. In certain embodiments, the anti-VEGF antibody of the invention
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30simlar to an intact anti body. For exanple, such an antibody fragnent may
conprise on antigen binding armlinked to an Fc sequence capabl e of

conferri nyoiznivids@sst ability to the fragnment. |In one enipodiuseor/03&n3

anti body of the invention is a one armed anti body as described in

W2005/ 063816. ] n one enbodi nent, the o -ar d ant bodz co rises Fc

mut at i orfé" CEHEE] A%t PRGPOYLSEERt %F&ig@tﬁ’& ‘%YFI‘ 445 © K"663816.

For exanpl&eindhe WOGEQLA( AR ARWEIGH. USRH L Q&%%?’nw&sﬂyfe@treh%oﬁ@f‘ be one or
more of T366A, L368A and/or Y407V 'in an Fc pol ypeptide,” and a knob nutation

can be Tssleyical actIVlty Assayd, ogkiimgtdeatt ¢v@bdye lmef&ntlamesmsowth%@pmagorﬁush is

one which inhihits ar C activit t he, ant n |t bi nds.
"nC some S drckisha SR RREd BRRTureBr it Yl EL At

conpl et ahnyibbdyi Bladmpl&enBL@¢ AQIHAEVEaGhhBItion a@:fayt(ﬁlﬁde%Bﬁb&leiﬁ the Exampléinl ess

i ndi cated ot herw se, the expression "nultivalent antib ﬁégﬁ is used

t hr oughdwlowhfunassell igFavethtinishitiop agkapiefas daveribad i BHY 8/ %rrﬁqamleé,e or
T o SRR S8 5 TS ABELS The AONIRI S RERCEGRR

not a ngCtD@®@ a‘Sﬁaq'sleIDS ePaiegM 600,B62); ant agmd;ylc adtDAy orlﬁemafdpammxssalys (2O WO
ant i body nent which contains a conplete antigen reco n|t|on and blndlng

f
site. THP é2r7r<)g§) o agfirdiE s angbody éﬁllrlrﬂ? p nghindda e Nl mqlegies sy
var abl WE'GPPB&VEG%'@%&%%PE{ &or%"@h&ﬁscxﬂﬁat tﬁeV&'b@@tF in ”ature for

exanple I'n sckv confrguration t three CDRs of each
vari abl e domdnreitahembotliniants ethtu-h/é?(iihataﬁioﬂ'g:e mdbidedi mgnsxildnal entitioldg tisatir f ace

of the VHVL dinmer. Collecti veI of bset thereof confer
Oht§ gan Wrdde s Siscipes £y G REORT IR PR AT B dodiets Ryt o

vari abl qu@‘f'lﬁ&hﬁl Ac fO?@f) @fbcgﬁbﬁgﬁﬁﬁhﬁhﬁgd ol-VEGH RéndeldRgl a%lﬁ%d;f ic for
an antigén) has the ability to recogni ze and bind antigen, although usually

at a | ov@nelafemancm#mghaﬂretsta@t elhCurer Bendi7 g93#0Y (1887 udednhembpdimenatitel body

ot boay o ECEralBIRAS “PRertaRRB Ve Bef b dle R B R T et a1y
Det er mi niAngA ReN“ons &)@@B&;S rhi@ated GR4n Immmk@gﬁﬁﬂs and Bti doh TRNEY k

Regions (FRs). VH refers to the variable domain of the heavY chai n.
refers t@@&@lﬂ\ﬁéﬁﬁ}&w@r@@mﬁur@gl@fs frame theinghineenaihy EGitmenaenlong! ansibore rret hods

used in c#é RieS) Qt\’b‘?g'élés gﬂldmg?)g hﬁ%‘ga A iR ?@deéfo?sp 5@5}?@&%@@ 3%% d FRs

may be f|n according equence no ogi ca
I nt er estac(datiamoabl Baatizimble Snadiditjembstiof tHdtdaesabak rddibns, i1 98 edfidnl 991) ) .

Am no aci d nunbering of antibodies or antigen bjnding fragnents is al so
acédr di iy le ]atanéﬁb‘ﬁéga/*t of the sequerng lifzf‘éwe‘i% gff)’é‘l the mupBe pEPRY &dikpl-enent ari ty

Determ &Hﬁﬁ GH?‘% @@Iﬁg g%?g r am no
acid reg? ggﬁ% an an %§&?§?f%b onainmgg%ﬂd g%go e&%lc gre
necessadwsbaﬁu@pkngéhyﬁmﬂﬂnngxuﬁamhom®nwabmamﬂmhunmmtmpyﬁghhgmhﬁﬁaﬂhree CDR
regions identifi e nin
Fegi on g RBInsPRCE S G (G PEIPEIEE CHbHRG CuEShY STk AT BER e i ng

regi on” @ffgl qe%aeﬁo%s&a@@omb S%ndlélb&lﬂ Neﬁﬂgﬂqemea%ﬁ%@lgb (2&%356 (L2) and
89-97 (L3) in the light chain variable domain and 31-35 (H1) 65 (H2)

ands 95- 1@@6@%)bewplzl,hmbhebmyg tivajtigatzd in many ongoing clinical trials for treating various
cancer indications. Kerbel, J. Clin. Oncol. 19:45S-51S (2001); De Vore ¢t al, Proc. Am. Soc.
Clin. Oncol. 19:485a. (2000); Hurwitz et al., Clin. Colorectal Cancer 6:66-69 (2006); Johnson et
al., Proc. Am. Soc. Clin. Oncol. 20:315a (2001); Kabbinavar et al. J. Clin. Oncol. 21:60-65
(2003); Miller et al., Breast Can. Res. Treat. 94:Suppl 1:S6 (2005).

30 Bevacizumab and other humanized anti-VEGF antibodies are further described in
U.S. Pat. No. 6,884,879 issued Feb. 26, 2005. Additional antibodies include the G6 or B20
series antibodies (e.g., G6-31, B20-4.1), as described in PCT Publication No.
W02005/012359, PCT Publication No. W02005/044853, and US Patent Application
60/991,302, the content of these patent applications are expressly incorporated herein by
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WO 2011/ 143665PCT/ US2011/ 036693 vari abl e donmai n; Kabat et al., Sequences of
Protei ns of I mmunol ogical Interest, 5th Ed. Public Health Service, National
I nstitut esoahiiHaadesh, Bet hesda, MD. (1991)) and/or thoseCraseausdsshs om a

"hypervari abl e | oop" (i.e. about residues 26-32 (L1), 50-52 (L2) and 91-96

06 101 (EBjern PrescaSal GhRdion s oabreN o2 b S BB 5

Bi ol . 196090479 064/9830) wh B6B00%6; W80BN08S). P CRBREGTENT 8T pdtynrdet er m ni ng
region can include amno acids fromboth a CDR region défined according to

Kabat arpiichgrePuldichadn Nos. GOP600O360,X085p) 46208, R90BIREGBIT 20081 W8&Ty chai n

Cher e natDep A 2P “PRSWA% 0 BPER S atih. Peru L EMBEREP bR e com
r esi duespgsEaoh p4aro@h| eteeiBtiPodiddihelalid thob@maf Bl t&Reurictlemdl ichitgisé s FR1,

FR2, FR3 and FR4. |If the CDRs are defined according to Kabat, the |ight
chai n Fraumssi JieE camgripag of residaes B 7, MbbUD 1Pe¥R2Hu¥25, 2893191, EiRi) E1035amb

(LCFR2) ,~Hvi- 88 R3) , . 98- 107 é%lgf apng,t gfé?v%@ R resi dues
are posiQﬁ)énozﬁalgeg‘%Mt C(r%e@? Szﬁﬁgse&f}l ﬁg—z&l?,gz’ﬁﬁl H 6% - 94
(HCFR3), and A6G61d3cs(dnChb&th)” dctoridhig th éldy yhvehtaor) iy @sdntileE GFldntibbdy thatGPRs
conprise am ng acid residues from hypervariable | oops, the light chain FR

resi duesdcgved o a scgnenge 2ba (o atibpdspigeyienvakantibegrageording ipary| queRp) |

53-90 7 N ] i :Henb i t ain FR
r esu?duc(as r&ég ;7)’02:4i %’%ﬁ%éggts)gﬁt at I}Héfsaflﬁ uesb'lg?go?g@%%j)@?gl&@%%%ﬁg{,

56- 95 ( HERREYh is@rpired DR intbdofdtccFiRAYinity refeecriveaSye dbaP@TReblicies.Nd.n sone

i nstanc conpri ses ino acids from both CDR .as 20defi ned
by Kabat W B0 SRS b S Py PRPRLHaRBS 1 be

adj ust edcREGRE AN YemoRlimEN ARl scWRE M EBRbind9 %559 ﬁﬁr%titéih‘iﬂé @@g&:‘rcﬂﬁuﬁﬂ% H35,

the heavy chain FRL residues are at positions 1-25 and esi dues are
at posi tYBaE cadpugng residues Fihe YHak22f ¥3gnRed, [8bmbdQRS. a vari abl e and

constant dongj n t he |i.ght.chain and.a variabl.e donai d.th i rst
conStant donk nBgessrtS gptittaly RS Png AR MECRT af RE YR bRt B
conpri sejcaivid@frbmaf schianct b eHEEB(SantibbéoRd B2gBaT&l drﬂib@@y@dc@fﬂih%td dnykmd near
their carboxy term ni_ by hinge cxﬁtel nes between them O her chem cal

coupl i ng¥ Fegurend 1-BdafPET dyhbentionyae VAPIYPKKARAY the erferc gisclosure of wiHeisphr ase

"antige Lndir \ i.n f - an

anti body Pragranerspe B ISRk set P8P T Ao RIS W02 bl g

g_ tg_rgetanﬁIIJIS%E&tblﬁ Aﬁpl?@ti(bmg(ﬂ?%lswl H&rteml e laa!nt yftzhlada ket gplﬂtmhyonstdneeméésgen
inding armis a conplex of imunoglobulin polypeptide sequences, e.g.,

and? or \}awraw@gépsm by ederife d8 o8f cmhodirmsah o] Bflrariss PRigdy iRfisie avy

chai n. . 1 q : iy ein,

R e e A o

i mmunoglI8bul101, ké¥,yand €Hi0A, WO 2011/ 143665PCT/ US2011/ 036693 wherein the

neavy ohai n. M BEFHEIAD S RO naSFIEE GULS B P g RO Bl FQieg an |-
vari abl eneeaminis cdatithite SYodiREMly & theblndffg &F aRiaREBoBE NBREEH of BIYesRIJY. i f

the wild type hinge sequence is not present, the rémaining constant
dondi n( ghe energdisally centributaig rgsidvasred shasantigem (fpr etvaime,wouthidorcoimpd-swea

2 OMDOn ol SRSy TR AR BB PGS S
can be acnmdt iffiedy rasd dOsoMitafVEGEAD S0V HEL)REVEET) dtific aafisdalyavillfbef or m ng a
disulti dg?ealt!crr!dlie?i? 5e (see Example 2 of W02005/012359). In one embodiment, the relative affinity

ratio is determined by a solution binding phage displaying ELISA. Briefly, 96-well Maxisorp

30 immunoplates (NUNC) are coated overnight at 4°C with an Fab form of the antibody to be

tested at a concentration of 2ug/ml in PBS, and blocked with PBS, 0.5% BSA, and 0.05%

Tween20 (PBT) for 2h at room temperature. Serial dilutions of phage displaying hVEGF

alanine point mutants (residues 8-109 form) or wild type hVEGF (8-109) in PBT are first

incubated on the Fab-coated plates for 15 min at room temperature, and the plates are washed
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The term "Fc region”, as used herein, generally refers to a dinmer conpl ex
conprising the C-term nal pol ypeptide sequences of an i munogl obul i n heavy
chai n, whwoebn/@a3es 10t erm nal pol ypepti de sequence i s PRIUSMILOB6OS

obt ai nabl e by papain digestion of an intact antibody. The Fc regi on may

conprise nafiye Qr varia c.sequences. Al though the boundarjes of the Fc
seqyencewﬁfaﬁgé’ 9-%%@68@@@%%359@%%%&&? EH{JE?Q?WM% ﬁbaﬂﬁ% | gG heavy
chain Fqn&%ma%ab%dgﬁy@éﬂamsgﬁéﬂo%gsé @rﬁ&glﬁn& PrLihRR3 RoiENOJRGEG T esi due
at about position Cys226, or from about position Pro230, 'to the carboxyl

t er mi nusl:of00tih&@BA; dsedemdoeth 1.8 THheS @etramethylbénzidiné AEMPBr Keikdgrardi&Peaageor di ng

to the EU [ f _the F . b : | e,
duri ng paPHCRTET BN RabaRtr BoapPor By pec b HanreL ataL HEPeF The ©
nuck ei ¢ aadirghdespeetphetdniteri @iyl asly nm I @e F&:iSEOIEB06aNRE (1a30lalmasagigbul i n
general ly conprises two constant domains, a CH2 domain and a CH3 domain,
and opt iTeprasdns the hpd o8 exslugtiaHa tiehag alfingy (theeclpbygpapmnpadmitydrein i s neant
20 of th : ' h [ 2 An R I tol
I S M

| g4 subtApE?,méapban hatthody@bnjaiateddd oldoransre cetvinds a@satss suchruslc pol ypepti de
conprises part or all of a wld type hinge sequence (generally at its N

t er mi nusPeMPHICERRREIGIASHH i HERE: @ SrathiphiBEPAEERY & E&0Xd) K52 nd PrOEBRB&na
functio - WA : i u . T . EC I "FcR'
ar é&useg’% tE %ﬂ%téés%&ggté%g@?%cdg%tg %tréﬁ%hg{ﬁ%@? R%gt tB garﬁlﬁgwg%glg’e%rir oIr o %aﬂr}elgﬁ i body.
For exanplagadiaactive Rat@r (be., aradddoupgseguence human FcR CGeneral ly, an FcR

is one which Qhinds an.1gG anti ba a recept or). and. i ncl.udes.
eceptors of Thatieprhe BRssipCabi R RS S Rueidid o e Gohe e i ¢
vari ant spaithodldbarinatd ¥inSPtHa€ 8Ctht BUBISS ad RESDal &GEPEA[Rncds@Y Bldteins
receptors include FcyRI'N A (an 30"activating receptor”) and FcyRI I B (an

"i nhi bi tafdgnmeokmgiaat tsresthd th Kdh Buldicsliledlthadyerand, MatimodldnsidggentBsaltthat  di f f er

rimarily jn,t C | asm ¢, donai ns, t.hereof. | nogl ohul.i.ns of .ot her
P oty pedethdtal g B0 Sy B ERb A R i TS The SR R
| Muno B{4HaoUkferd REhé PORIHNE nSMBEERR bMthbaambh IGROEU 6868y, (El sevier Science

Ltd., NY) (4th ed., 1999)). Activating receptor FcyRI|A contains an
i munor ecept orhertgimpsaniibofy sie gsedcin thabiogdestrismise andgpecifically covers monoclonal

2011/ 143 T/ A . L d4S Gwt 1 in hi ki-ting
recepto ra%ggg(gf’[ﬁ[ @%@%ﬁ%gﬁfg@g& hi(rﬁn(’?-ll-r@ nMgP élga &) pt)ltogcrh%%ﬁy&ggﬁﬁg%l %ggg%q‘%sh H#“g‘%yp ?éo&r;lE not i f
(1I7T™M iamibet()die@cegg)),aﬁg:&nifm aﬁiﬁh&iiéls),(met;(bxa‘Y@d aﬁtibo@%@hﬁg],tivéll&ﬁwntiﬁe&ies,laﬁﬂunOI .
15: 203-234 (1997)). FcRs are reviewed in Ravetch_ and Kinet, Annu. Rev.

| mtinol 2gtiRedy. g%r{@@% long:gpthey gxhigjt the @%@&&%@agcwﬂﬁ- 34 (1994); and de

Haas et al ., '@%tibb?w{bg ! Lifts” (g%ﬁjris%%ﬁl' seftdn b AP act %t@ﬁyﬁﬂ%einitﬂ&l udi ng

those to be identl nth uture,” are enconpasse he term ™ FcR"
her ei n. pbitgort wrefordlly ctainchituces ond)erafeablytradst pealépif dre, fukctRms nothmadly i s

ot RS AT R TR R R TR R
"hinge rgghody ﬁaérﬂ&ﬂgémgﬁ%d%ﬂ_%ﬁfi crPRAdiNBkit@bf BB SnthBRhERIdy A thgadahRr ei n,
i ncl udes 10t e nmeaning known in the art, which is illustrated in, for
exahpl e,thg anbiyety bend atigen.| manetheBembodiynent, lie anipadydragyeens ol ¢xahwdd e and
di sease ’thétEclorSn%\lliisgsrtheS %Ic ?eng(%(()an, Ifétgi'ns atmst %ﬁé Qf t%g ‘biological functions normally
associated with the Fc region when present in an intact antibody, such as FcRn binding,
antibody half life modulation, ADCC function and complement binding. In one embodiment,
an antibody fragment is a monovalent antibody that has an in vivo half life substantially
30 similar to an intact antibody. For example, such an antibody fragment may comprise on
antigen binding arm linked to an Fc sequence capable of conferring in vivo stability to the
fragment. In one embodiment, an antibody of the invention is a one-armed antibody as
described in W02005/063816. In one embodiment, the one-armed antibody comprises Fc
mutations constituting “knobs” and “holes” as described in W02005/063816. For example, a
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1999); Bloomet al., Protein Science (1997), 6:407-415; Hunphreys et al.,
J. I mmunol. Methods (1997), 209:193-202. "Single-chain Fv" or "scFv"

ant i body woagnems&sconpri se the VH and VL domai ns of 15Pamtishadyp3ceaher ei n
t hese donains are present in a single polypeptide chain. Generally the Fv

pol ypepti de further conprises a | ypeptide |jn I we t he VH and VL
domai ns,ho\(ﬂ?nmblﬁ“@ﬂ&ﬁ} B ong g et 536%&12#48%@@&&%}7%% qRAYReBHdanpe gen

bi ndi ng., Kb Buthe &N Rfreky. see Pluckthun in The Pharmacol ogy of

Monoct onat Anti bodi es, Vol 113, Rosenburg and Moore eds. Springer-Verl ag,
New York, pp.AZBocgng’ {mdody or a0ditbotle i mtdginatyodions ‘Whidf iphdits or sxdatds

anti body_.fragnent.s.wth two antjgen-pi ndi ng.sites ich fr nts conprise
" heavy tinaERIR T LR LA B R S B e AT o
domai N (aMkagohit dMBo8RIBoRPIHPERhiHENhE BRIIGki¢aYadne; oflehe azelsi N a | i nker
that is too short to allow pairing between the two domains on the sane

chai n, the dddaslPysndieacd ethewese, shauprespion hmulieyatentpteredit drupeddwaighoubf
anot her 0.:and cr ' - i ndi - . Di i es ar
doscr bl ABRARMof 36 B forg dPaRBbise Eln bl B8 bl BRARL S the
Hol | i ngenulevalaht. antiPodicis piNetlablyAeg@theei®dito hddBAhe B¢ HddAodaBednlNdng sites
The expression "ljnear antibodies" refers tqg the antibodi es described in
Zapat a efndas genepyllymet p nptive seaperegJeMex 124 98Pbqdyegs) . Briefly, these

t i bodi o [ f. : = whi ch,
ant, oAl €s - COAPIh 3 & kis %nglﬁgﬁgﬁ%ﬁerggggﬁm&&ﬁ/ﬁ %M&" afiitdn Whi C

together wth conpl ermentary ypepti de orma~pair of
ant i gen rbeapditiog anddiimatinsg sitel. ridas regoni dooslste of € dimdyeflohs peniyfand oae light chain
nonospeci fi c. ifier " oclonal " indi cates the character of

. . The nod mon
The o Pe Risbibic domain indiehh ERPt AT MRS R eDKelEHR PooHo R SorEBan St et on

of anti hod] &% coﬁﬂguriaﬁoﬂﬂﬂltat R R COIELdreath AtidbRAUYAiNthiQLOAY GEfiANaPf the
anti body by any particul ar nethod. For exanple, the nonoclonal WO

2011/ 14366500Th1i8261td L0 BesaBaenef thoMiue¥: diondse Codediviely, decor dBRc@rwi t h t he

present inpventio be. made by a varie of t.echnigues, including, for
o o, SoPE S c e AR il §eleishi S T SRR . el

256: 495-\QiablE Aémhin (IO RGPS ofhn BY comkgﬁﬁ{g gflfahred ¢ DE3)sped B3 fR G 4ndif@H)has Hiar | ow
et al., Antibodies: A Laboratory nual , (Col d Spring Harbor Laboratory

Press, 2hiited reeogaie amslpdrantigengalthough usuaily at adsnese leEialy then thesdiiss and

T- Cel | ﬁ%&hhgﬁggs 563-681 (Elsevier, NY., 1981)), reconbi nant DNA net hods
(see, e.g., U S’ Patent No. 4,816,567), phagedi splay technol ogi es (see,

e. g., O acksaks @edakrein, Naitibody vabable 68#ain2 8eEib 0 ihe; poMisisof @lie ladht and. Mot .
Biol. 222: 581-597 (1992); Sidhu et al., J. Mdt, Biol. 338(2);: 299-310
(2604) ; heaw ghainy of anfboqyypolegylgy thatginghug ?mm?@s“«ldimgettoge)eﬁ??mpl@mea%& Pr oc.

y
Nat | . Aqg%g ' )i, EHR ng,ggm .
| mrunol . IPﬁgggRggﬁ?%?%éﬁﬂifg-132@%%%%%%E§n t éﬁ%%?gg?§§§¥§%g%%%ducing
human or(FRe)reVi tdaféee tathiciviboable domainanfitiaha vy lehain hay ecfoesrto shovaramble doimdile
human | nogl.obul.in | oci,. or, genes_ encodi,ng _ hunman i nogl.obul.i,n sequences
(see. e} e ght £Bu/ AF80dina R HOBahedyGEd MBI G5B DR B8 TS 154 PPV
Jakobovidssioftd BICDRPIRCFRNREY be Athd a96drdind26 KIBat @5§tilenéés9&@ré)teﬁ@i6@bow ts
et at., Nature 362: 255-258 15(1993); Brg%%enann et al., Year in Immunol.

7: 38 (19g8)unoileB:al xerssit(Nabenal Snsigge8oitlcathcBstheis; Mg,,5687 826199625, 126;

5, 633, 425; . d. 661, 016; k .. R o/ Technol 10: 779-78 1992):
Connor g Spiry sicngitrreditat Mgt s Mgy Mg RERS Myl ine S Bl B lndpTa )
(1994); Eiwhwi Il d et al., Nature Biotechnol. 14: 845-851 (1996); Neuberger,

Nat ure Bi otechnol. 14: 826 (1996); and Lonberg and Huszar, Intern. Rev.
| munol . 13: 4susgd herein, the term “Complementarity Determining Regions” (CDRs; i.e.,

CDRI1, CDR2, and CDR3) refers to the amino acid residues of an antibody variable domain
30 the presence of which are necessary for antigen binding. Each variable domain typically has
three CDR regions identified as CDR1, CDR2 and CDR3. Each complementarity
determining region may comprise amino acid residues from a “complementarity determining
region” as defined by Kabat (i.e. about residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the
light chain variable domain and 31-35 (H1), 50-65 (H2) and 95-102 (H3) in the heavy chain
21



20(1995) . The nonocl onal anti bodi es herein specifically include
"chinmeric" antibodies in which a portion of the heavy and/or |light chain is
i denti calweizbti/@seshonol ogous t o correspondi ng sequences PCH/UB241103@0E S
derived froma particul ar species or belonging to a particul ar anti body

class or subcl ass, ile the_ remaind of the chain(s) .is ideptical with or
25honol ovgaa@etdem@& X%%M&{-w&qg%ﬁﬁé_ (iR BTG AL TP TG anot her
speci es @qf|iP¢langRBYidcONGRG N Blstiads JTaItR! B&BesRh, MHOEIBIP) andor WRIsk s
fragments of such antibodies, so |ong as they exhibit the desired

bi ol ogi cesidestiion & yhymeeriabledoon’ (e SiboratesidticNO-324(18063667 (L2Aardd 9H1I6 son et

e ude A WA DR ot SR - ot SR il G T BB b e

ant i bodyhch oy SQEE TSk ddrRdTh,20hcRikiaRE d¥skY. AdsIC 8/ DY6:981 D17 (198N IisBehe
macaque nonkeys with the antigen of interest. "Humani zed" forns of

non- hunenpstieeey.a complmentary dictsosingrs wewndah prolude aaing poids Eemvritie h (Akt ai n

m ni nal i fr - L.mounogl i Fo, art,
uman; 2 e AP EOURL IO MEBRTRAGH Relelhup s Gt RIAD 5t
whi ch Whea Oyl dialdt 360HIBody W2 Adclids bR iedd Zhi@35f rom a hypervari abl e regi on

of the recipient are replaced by residues froma hy&;arvariable region of a

‘ pl ag . .
non- hunan speétrdaerkrsionnthgrsipitediforarg thogep viyeablg dgmaip gesirues ghehddpunan

pr i16'at e tﬂ@&. egiraﬁesq .cﬁ%griac’[ﬁgﬁé()ﬁlhﬁit ical%f ﬁdsrﬂ) ryF%sai'a R3S iPtRM; Fk?, ]ﬁ;@{ﬂ?
i nstances, Fv franmework reglon FR‘) esi dues of the human 1 mmunogl obulin
are repladdRib\if SediDRs ponidiingl moordmmtarK sbas itidulkesht ckain tHRercsdnes, ariumani zed

LI bodyrobiiend firBbuRorus s baa b asdd TLhPReL YRS A CERIT ARG Ly ¢ ner
refine anCHRAMNPALHEEARE Pt RedRRCERIpostifeMBRRLAEdaARtBOBICER )

conprise substantially  all of east one, and typically two, variable

domai ns,36r40 (HCTIR2)ab6-96 (HEGBS), and i1 8341y 3 AHCFBH) inrthe hgqyerohaini rasitless| b dlps
corre to those of a_.non- . 10human i nmunpgl.obul jn.a al |l _or .

B ant AR SR b SRR Gt S Tk RaCe ot s R AR PR By bnrer,
sequenc gositid@edstivun hized dadt i-DodyCrapt) 9nab (yCBRRSY, 5W9b|(LG@m3?,iaﬁ@ oatiporeast a

portion of an imunogl obulin constant region (Fc), typically that of a
hunman i riHBG) sbtleilight gheim gndrthe beavgehaiin| IR regidacyasp @gsidenag) abouing residucs

1,522 38 00 T, Sl e B 5

ant i bodyésidsesome sovhié tRtapess ehsethecDRBOMArisGiachise agidnemioticsh COR desponds
to that of an antj bod%/1 pr Odgcﬁd by a human and/or  has begn made usi ng any
a

of 2 he t4ERF BrBab3Gnd faer RG> RuRREHATENS Ioalr (s FRICudue gl g aalptsdn. This
def i ni 108 8lnafy. TR AN RRAYCORER! hiAL! dn @Y GLaER G M ¢dl Rt i body

conpri sing non-"human anti gen ing 20residues. Human anti 063 es can be
pr oducedRilsieniguesaare atgositemk i i pumsl tharBRA résnduteh ereaat positionsatted®nbodi ment, t he

h tib i.s selected f h li b . Where that ph li b
oxprosees hantl SAb: BoGMES couaiyRan ancand Chiva cOBR b b B SRR 40480 53 4
(1996) : vahekloftairPdnd ¥ ﬂﬁs&/gdt}mdm d(lﬁ%ﬁﬁl-(cﬁlg ofﬁ@h@é\%klﬁ%ﬁ ZFdaﬂ@%)t'l ody S

Hoogenboom and Wnter, J. Biol., 227:381 (1991I); Marks et al.,” J. Mot.
Bi 6f ., ZP@nE8Ms IYIB} f paieiiiab &aginbue wschaae gaBad kocayelend bnlad nieat thettuci ng

h i | obul.i,n l.oci Y i imals,. e. d.,,m i I ich th
endogend LT HOY BHtREneRBs PG gaan Mt FarpigTsPuplifisclaafhey' " 11
i nact i vafifehentdn@d algbahbwn@ethcAktman anti body production is observed, which

closely resenbles that seen in humans in all respects, includin ene
r ear r angenentThegdiswsahpitiges hinding b egs vep detes referstaaSonppRYH EArtod an

5. 560, agbraREENTRN Py HiEhu PRI SR B R R csutoati 1
30 interest. Generally and preferably, the antigen binding arm is a complex of immunoglobulin
polypeptide sequences, ¢.g., CDR and/or variable domain sequences of an immunoglobulin
light and heavy chain.
The phrase “N-terminally truncated heavy chain”, as used herein, refers to a
polypeptide comprising parts but not all of a full length immunoglobulin heavy chain,
22



publications: Marks et al., R o/ Technology 10: 779-783 (1992); Lonberg et
al ., Nature 368: 856-859 (1994); Morrison, Nature 368:812-13 (1994);

Fi shwi | d w0 2a11/143ddat ur e Bi ot echnol ogy 14: 845-51 (1996) PCRaisb@n®ad693 Nat ur e
Bi ot echnol ogy 14: 826 (1996); Lonberg and Huszar, Intern. Rev. |mmunol.

13:65-93 (1995). Alternative]y, the human antib may be prepared 26 WO
2011/ 143%%@&?@%3?@?@@63%@%@&0%% Rared 3y 5 bt | ceied P RREE es

pr oduci nga@n Mﬁ&ih?%ﬁ'&s Ry G R, BEAORM 1Rt 08he AT SHCOHB, dnyakocyt es
may be recovered from an individual or may have been imunized in vitro).

See, e. grall@dladinge safuencivbondralhalil thamillddgppekingnstq@anmeas ndtmeeseply theAl an R

Liss, p._77.(1985); Boerner. et,a J. nol ... 147 (1):86:95 (1991); and
0.8 phirehdginieathan B5AE0) B ermpal TR A b BRIC G e it | <
not s conjdé@foRehtttPat s bl OF AERALS tHRAGE I seGikGhc iSe. AhE YR O ol jiipatly or
radi ol abel . An "affinity matured" antibody is one with one or nore

al t er at ia9Kl§sarpcdhercay. Koy exaami®s spidepawpnetiicambe @ madificdesidpy enaarmdded i n t he

affinity .the.ant] r t ared to a parent antibody which
does notcyg%gngggséﬁghdgggﬂé Egor agl%én%@lﬁd%’%g?%r ed affinity matured anti bodi es

w || have narnthsat@t “Bs regioah, ivsedidrain, géderallytrefess toardiindecdmplge toaptisigen.
Affinity matured anti bodi es are produced by procedures known in the art.
Mar ks etthaC:-tempigphnalynestidgsearencey of ammnmyredgybuliaderyhedwim et § Grat ur at i on

by VH a N [ : : i : . mewor k
red! dueeSrrghe JRHBU Ky b, L EP RIS S AURIERY Ruflin TR AN

91: 3809-a381b&dy(. 1B@4Ac, reSohingay @impalse nGévecor a8 adtAL-st§aencdO Withou¥klthon et al .

J. I'mmunol .  155:1994- 2004 (1995). Jacksan et al., J. 1 nol ,, 154(7),: 3310-9
(1905) - HiHERR e 1 ioeapente 9T o SRgedybul 23 gt ] 59) the T

ant i body,Bavbgh Be s@jueh@al G@lalGRRIRGE ®Tsteich ronPhn amfRsicanatiade &vbhody is
one whi ch possesses one or noré of the biological characteristics of that
ant i bodyposhion Y8221, ot fmguiboht pasitfandinodith¢e therskitivedl teyninhsiof the kid sequenée same
ant i gen. L.n. order, to screen for anti ies,whi ch bind.t,o an epitope
on 15 areaierBT BB e iR g Sl e b st a PR RED O BB ok ng
assay Suglucse hﬁguaetil@fﬁ@vddpﬁﬁ emnﬁré;di | _eifichtidabahabibodyayal , Col d
Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be

per f or megcomtgpant epgiaesrove0f timnyclrin agifl gacadinsibe entitsfdya T hgdicispaypce ef @ne
which is i.ndi t ' - j i.adi affinity
of the anrroaa B erlsdl b al iR AhhOfhi0E GP: B B 2L

ant i bodydohtadimawt optioraile camiprigan OHAdbmgins iBye “Fpadgrdpyies!; hdbeih i neamlonbi ty to
bi nd anti gen nust be neasurable using any one of a variety of methods known
f 0P eval Qfgli“i PRIYREREIABEY By Foregionantn Gerelymptids vry beightaings: freya gny

bi ndi ng Ml t ti,gen W) | i nt
anti body ey o mhuloe GRAlh, Bior 1a BT, LB Rt bPRILABIAES 183 RETHD DN

ant i bodilesomne raibondinidnés, anFb polypéptfdervotiponed paaniriafjert abyvihdliypg hsigk esqueace be

eval uat ed usi ul tracentrifugation analysis as d scr;&@g% in Exanpl e 2 of
0'S. " PadrtorH o ed) (F5Rmssbl P eare S OB IB508D 86258 KECEFHN g OB TR P s
met hod afnanrahysiwild %ipghﬁ{g@@qu’eﬁ&é‘os of target antigen to nultinmeric
anti body are conbi ned and the average nol ecul ar wei ght of the
25 The terms "Fc receptor” and “FcR” are used to describe a receptor that binds to the Fc
region of an antibody. For example, an FcR can be a native sequence human FcR.
Generally, an FcR is one which binds an IgG antibody (a gamma receptor) and includes
receptors of the FeyRI, FcyRII, and FcyRIII subclasses, including allelic variants and
alternatively spliced forms of these receptors. FcyRII receptors include FcyRIIA (an
30 "activating receptor) and FcyRIIB (an "inhibiting receptor'), which have similar amino acid
sequences that differ primarily in the cytoplasmic domains thereof. Immunoglobulins of
other isotypes can also be bound by certain FcRs (see, e.g., Janeway et al., Immuno Biology:

the immune system in health and disease, (Elsevier Science Ltd., NY) (4th ed., 1999)).

Activating receptor FcyRIIA contains an immunoreceptor tyrosine-based activation motif
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WO 2011/ 143665PCT/ US2011/ 036693 conpl exes is cal cul ated assum ng differing
nunbers of functional binding sites. These theoretical values are conpared
to the acwoabieMp@si ment al val ues obtained in order to @calusatia/osdses nunber
of functional binding sites. A "species-dependent antibody” is one which
has a stron S:n binding affjnity for an 5antigen froma first manmmal i an
speci es Q%ﬁfl il 1th gEoplasmic deBHaT o DIHE TeReRtorliYRIEh Canidins an HRRBRRICERRIATal i an

speci es. p ot e i i: o)l .kically' to a
mman. ant o AR AR Bt DS BRE bbb
1 x 10- RV Inpnwiodrieh20B-23 (1690).t el aboemicviedkinxv8tcMaad Kinastnmpe &ker abl y no

The: ant Geirot st 522 Skt Bl v <ot t 0 akane e 1BaS e Ponst.
about 507 f.9) doyisp M@% _12@@%;19@@@5).}?@%% ﬁé}@sﬁ iRudthg (RS0 &?ﬁgﬁaﬁ%@% tfe0l d,

weaker than its binding affinit 0 > human antigen.
speci es-fdepandeeicoantisbd dy theanrmp eFdliyhendint Hbe (eami adsosintlpgdesstheficeamtadl bodi es as

Puant 21 RGO R BORyO RGeSl RBRSF ¢ A Baay hOdres &Rt i boay

vari ant "o/ ¢f Riisurio? 1em;%mémﬁ;cdndmﬁﬁm.emwmwamz49f(199_219). _ _
speci es-dependent anti body wherein one or nore of the am no acid residues
of the speci edhed@pwsdesion.anhinge ssauResee. Belerarigbensithergof, syetedhgtamtiacludes

necessar.j - % j.dent i r.si.m it i t he
Spoti oo HeehALE KhERT i A5 PRIBREMEREG b R sk it F b, 1
have an Biologe: theiitinsagugnae imbedlthgnadist&@s(EIs%r Saicnce Bell, NS e@itieat e
identity or simlarity with the amino acid sequence of either the heavy
200r | i giPo%k @?W@é@hé’ﬁ@@%ﬁﬂ%ﬁ(5%97?,%4%@&; g@ﬂﬁ)@p@/ﬁ&é% JabempeRly, nore
prefera Bpse preferably at |east 85% nore preferably at
| east Q(Wthggsddlgngﬁf 2?#!%3(3?2% y at least 95% ldentity or simlarity with
respect to thi'Singleephemds”ics “stdfvi’nedbdiyrieigmeass dconerpe tloevik agkVoflomminsof aci d
resi dues i. he .candj date sequence that are identical (i.e, sa r.esi due)
o 151 m 1aafDpd3. R o e G AR b TS ESIRRPGRD G ety K rhion

si de-c h%dﬂyp@?ﬁ@@fuﬂh@ﬁ@on?p‘iﬁgﬁa B&lypYtidM I fnRer B@wSRanE 85 A8 NG NERHinaMhidhody
residues, after aligning the sequences and introducing gaps, if necessary,
t 0 achi eneblehthesaky rulormehadasired steueture ¢or andigen bipdingoier afeview ef srfivasee

Ctermngl ,.or interpal extensiqns el etions, insertions intq,the
ot | bocy uskin e BB T e P BV e o R B b
af f ect i ng@s SYHHSBE Vet S Neiwt Yok, ppi289LAIsI (1994)30A "chineric VEG- receptor
protein" is a VEGF receptor m)FecuI e having am no acid sequences derived
frém at | eastThodernyi dipladast’ refesttaismall aptibadyfeagments with (e aHiges-banding=Gr

recept or,. i I F i ] -t he [: i ce r

or ot o1 1 85 QU irad LR EE TSRO TR BuciMPASRUIRUL PeqteSied FEERIRL ) o
VEGF. Archainswakiabledomaol (Vag it thdgame polypoptaleatidingViianddi )i Byasmgtaialkehas been
identified ,andn%ﬁ\o 2011/ 143665PCT/ US2011/ 036693 separ at ed and/ or recovered
froma dBdIRAFNOELO v H&lfIBBQPtV@ﬁ(}iﬂ‘reoWr?éﬁ{m.a“@ﬂﬂ AHAREDURBAPOAYALIES 8 it s
nat ur al i i : i i i stic or
Fher ape LT B B B R yimes,
hoefroneshinding sicdsh &riatprdots ercdeseobs! morerfolp i fei axampby EPSIOHI0O8sWQA n preferred

enbodi ts, the polypeptide 5or antibody, w.l ' i fi to greater
t han 9%6@11@1 ad‘rqt%‘bl%llg% I%%e&%ﬁé\%éi Aéﬂ?lsﬁbﬂbagség%%pﬁig]&g& the Lowry
met h_Odg and ”H&%x@fe@ii@ﬁ aphdar Hﬁ’tﬂ%dlé@afbf&@%ﬁﬁéa\ﬁﬁb&ﬁ&s de(sé’ribequniaﬁﬁg"eﬁzﬁ., )

sufficient to obtain at |east 15 residues of NNtermnal or internal am no

aci d seduerdelhy. 8d8):6057al Ei (AP Ny Beighlystbgercamdibodics ermprdy appitigenei ty by

DS Ay 9V 0 TR AL IRE Lok IR © B v o
30 polypeptides, form a pair of antigen binding regions. Linear antibodies can be bispecific or

monospecific.
The modifier “monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as

requiring production of the antibody by any particular method. For example, the monoclonal
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10pol ypepti de or anti body includes the polypeptide or antibody in situ
within reconbinant cells since at | east one conponent of the pol ypeptide's
nat ural ewoioormesss Wi |l | not be present. Odinarily, howrevas201iissdeat ed
pol ypeptide or antibody will be prepared by at |east one purifi catl on st ep.

The term mar ker s used herein. refers eral l
mol ecul émtlﬁ@ﬁ%@%dwﬁ@ma%@%ﬁﬁi@nc the pyresen lﬁver@éep%armfrfg%% 3 te@f%
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sanpl e ey fs’oﬂtmznsgnmmm@s) Whdiaheral.e/.Meb/. Ba. LBB@(J)WEDQJBHT@D%)@I Let thult he
tissue in natur eservatives, anticoagul ants, buff

25f i xat ik &%/ l?fﬂf ﬁﬁ%ﬁ? 3107§ﬂt09%i@ﬁq4@>31:e”8\°‘s% Reoq Ned. Agda i Q§A01101(3ﬁl}mr sanpl es
hefflsn 'qugmm 08 nd Pk Lidy Jeﬂlms ol WTRLAsIAPED £S 1055 04hAL Lige ¢ urror

serum or circulating plasma protei asciti pri mary
cel | culttemekgors fmeprbdlhqun@hurdar onteshdorlokn dntibodiss or anéohils bt hage pantmxralll ke

properti as well as preserved tunor s | es, such as fo .mal i n-fi xed,
par af f i 1P CibBERR ST DEE QR OpESTRY SR e R RBIMSSIOLPHR SFANCRSSodi mrent

the sampl& 3QCaNDriong24808; NAG 199B8BUOSEWDLL996/33735; WO 998IT08LL, MEoUoRRPONSE”
of a pat|ent or a pat|ent S responS|veness to treatnent Mﬁth a nedi cament

and si midt af., RocdVarg 4mtiefa. H84 Phe 0N (KBl Jabebavite eapb uldiwreBdde?ix-234mpar t ed
t t k f ff f
nar b o 5o Bk e 2o drBiumghy BT RERER R Sot g2 R ohe or

nor e of 5,@4&&)@5@55@9,@95,%,&25,116,B,CUSQQIZBQaﬂ@l\&dS@l &16YW1arks et al., Bio/Technology 10:
2011/ 143665PCT/ US2011/ 036693 survival and B ression free survjva );

resul ti ng9r¥3dhoVj benticuetrabs Yatise 3¢5 fOpidPn %)cMﬁmS@tleNtiﬁéé@p%ﬁ%sél%ﬁlé
parti al i Vi ns 40 c. In one
enbodi m%géﬂoﬁ%ﬁ‘)/fld 8{<al Wat&)re B%]teg}!n%{ ﬁéxéﬁszgg){)@,%% gjreug%g anﬁ%s det er m ned
usi ng | Hpretbndised 82@(19@6))tanﬂlohh@g[aﬁcﬁ Pﬁ@iar%tkrh.&’?@xpm&;ﬁﬂ. 130 6ba3e greater
progr essi on free survival (PFS) 5when treated with a nedi canent (e.g.,
anéd - c- fé?9Ant i body), relative to a pat| ent who does not express the

bi omarker at -{iin Stk Pflbodied nGBH SEOALLTEAEL hanabﬁmq%ﬁ%dﬂe&n%ﬁﬁ@ht 0
identify the patient 0 I's expect e e greater overall surviva

when t r egteetdompf the heawchnd&nﬂght chagl mudemacalomdl pdtaneoiogonk vo daesporatingXx pr es s
the biomarker at th (F %?r The .i CI dence f bi omarkerﬁ 2 her ei n

ef f ect i VEIYFIEFLYieHROAIEY eﬂierS e rflﬁ A YRCSReis f‘t“?‘%ﬁ”%%/to et fecti ve
r eSpoNnsetibody class oTrs@@élam@ Nhild @E eBaih@erRPhie cthlaﬁlr(@Q@i&'éhﬁcatl he@tgrent and
prophyl actic ‘or preventative neasures. Those in need of treatnent include
t hase alhoamilcygdmam eyreaporshigysequences trantidpdigs derorediomm aeathgrtsaedies erunor as
wel | as t ose i.n which the.occurren or recurrence of cancer. .i .to be

b event dinonged fObE b R SRRy L SO T BRGl o FUPE R

anount gbng@ad they afebit te RGRRT bibRgldaPadtivay (RECYLNU.S Pdicnensed, 816, d@ﬁ@hder in
a mammal . In the case of cancers, the therapeutically effective amount  of

t he therl\ég@upnét %lgé’rff@c iyl Aear d6i. e Huddrossp (¢2or Clumieris antikasiese t he
primary ; E{dp&{ ngw I %ﬁﬁ@ba{nttlbgale?wheréln tar?ﬁ%e%rmncﬁﬁ%%% rfl&d[hg Eﬁib%rdg?i y stop)

cancer ce ron I nto peri hera ans owto
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extent, tunor growth; and/or relieve to sone extent
of interest:
“Humanized” forms of non-human (e.g., murine) antibodies are chimeric antibodies
which contain minimal sequence derived from non-human immunoglobulin. For the most
part, humanized antibodies are human immunoglobulins (recipient antibody) in which
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one or nore of the synptons associated with the disorder. To the extent the
drug may prevent growth and/or kill existing cancer cells, it may be

cyt ost at iwoand/®@B668yt ot oxi c. For cancer therapy, efficaegTius2viwsseernn, for
exanpl e, be neasured by assessing the duration of survival time to di sease
progressiQ TTP), .the response rates duratio response, 25and/or
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car CI nog@g%éestl cul ar cancer, esophagael cancer, tunors of the biliary
tract as head 10and neck cancer. In sone enbodi nents, the cancer

i's triple-negathyfa®itidSt Rt is©nb eds pdsaRs@ran dniled HElll REquRAYe Whighol ogi cal | y
confirnmed triple-negative (ER-, PR, HER2-) adenocarci noma of the breast

wi t h | ocgregponde ter thataf agranfipedysaradiced by ecdwisran aadigr hayprsn anadsaisingeay 10§
recurrent. g cﬁ&gﬁé‘s ﬂo?rgﬂ&&:g%ﬂﬁﬂ hﬁb(#d? rSHRE qrs&[]hé%{nh T Yo @‘ er{hﬁnan

"met astasi s cancer romits primary ot her

pl aces iantib&dshecbifidylly thaas ah@tlasizedantiodf kompeying honmhampﬁ aﬂmgeyl-ttmldlmg
penetrate into | ynphatic and bl ood vessel s, circulate through the

bl dbdst resifyesaimmaRtibediss eandiegnpdicse ysing iakiousainiques KpO WS il aft; Ysues
el sewhergqihpblftn e dYe h&fﬁéﬁéﬁtﬁﬁug iCaRa ﬂcﬁ? a'pggge I%rn(éfa%?rel\fﬁét%ﬁtﬁ%g Is 1s a

sequenti al process,” contingent on tunor ce fro pri mary
t unor, tlibearglexpigssek homgin anthtmdludscﬁwdsglraa&tml aAndire Bapgpiinglogy 14:309-St1410t19%t e.

A e RS p o PR R AR, AR hERBRE AL, honm

Wi thin thg tzzwznq@dl)rmﬂis%&@l tﬁ%lbﬁzbﬁ\dﬂr%l&(m%ﬂ rtﬁﬁﬁﬁﬁ h@pdRlween the
turmr cel | "and host cells in the distant site are al'so significant. Herein

"t i2ire t clyi onsd hyrmgoélgsmg)mmgr immRglebatia dodi anto rensdens, angealereg. pice
nmeasur ed i ks nont.hs treatpent (e.g. with
nant1 - o e ERE FaBler B ey Bt bora PatthBi P BRFER e or
wor sens. 1n£§!ﬂl&'6te§r OPoR IBAIRMLE, e aBMBbdIAIr88udbin iNebsskicl | whick kiokélgi an. In the
case of triple-negative netastatic breast cancer, for instance, progression
can be d9smpesdbatpgerRmdiugpns in all respects, including gene 'rearrangement, assembly, and

antibody repertoire. This approach is described, for example, in U.S. Pat. Nos. 5,545,807,
30 5,545,806, 5,569,825; 5,625,126, 5,633,425; 5,661,016, and in the following scientific
publications: Marks et al., Bio/Technology 10: 779-783 (1992); Lonberg et al., Nature 368:
856-859 (1994); Morrison, Nature 368:812-13 (1994); Fishwild et al., Nature Biotechnology
14: 845-51 (1996); Neuberger, Nature Biotechnology 14: 826 (1996); Lonberg and Huszar,
Intern. Rev. Immunol. 13:65-93 (1995). Alternatively, the human antibody may be prepared
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By "extending TTP" is neant increasing the tine to disease progression in a
treated patient relative to an untreated patient (i.e. relative to a
patient w0 2brielas@d with a anti-c-net 30anti body, such a&sTNStMA}G6omNd/ or
reI ative to a patient treated with an approved anti-tunor agent.

"Survival." . refers to t remai ni aliv ncl des over al |
sur vi valVigingartp! IZ&EO%PE%‘PE ?iﬂnrr%&%@r ’éllgan'aﬁ}g?‘g/l ‘!rlr% gapta Rk s to

t he pat'a%ﬂg ed H@ﬂB'lﬂi{ﬂ dgi@nfl Bbere bl et et eh iRfviahalldr Wy h\é@ebeen
2011/ 14366 / US20 ?03 693 such as 1 year, 5 years, etc fromthe tinme of
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By " oxt didimoPs urUPyaY Boptier A3 /i AErEELT Rl QL8PSRRTANS PP ScbroRorree

suryivals 739, ®3ptreated patient reI ative to an untreat ed patient (i.e
relative to a patient not treated with anti-c- nmet antrbod%g such as
Met MAb) , and/Arnakef gniibadyt ¢s an fpmbpémhat sawt eenjwgated tare hotpplogews malertlanor

agent. o b as f\& t%Qlce Bleﬁlorr pse” refers to a nmeasurabl e response,
i ncludi ng co e respo or partial response. 10By "conplete

response" or Amfﬁnﬁy nmheétdeaimbbey dionappthasr@ne endeé aldrhtiG@isgnon®©br ®arcer in
response to treatnent. This does not al ways_ nean the cancer has been cured.

"Parti alClPRg H@r@éwhr@rerlét pprefEERcah Fethe ﬁfftmtey ofjtheangibogy Eorgntiggk e t umor s
or ) esi %ﬁlpaférd tb 'él pta%t Eﬁ‘t%b%'a& y}?lfécrhcgfdgg :ﬁBnaéd%sésQﬁloQQ Qﬂ{eraﬁéh(@ﬁ PRHRE Eﬂlmtxal

treat ment . Fmary t y cancer” 1s ne the ori
cancer anaiuredtanabdcﬁmvﬁ]shaarb inendreslhoor dvon @toedloilan aifinotibsefior thegsnget, andigg@an, or

| ocati on t he su ect "subject” .ig nea nma |,
T ar T S ey A brodupeg i bre B AR s Meagbfl B g

bovi ne, Eﬁ@lﬂ'e@ﬁnol&@ﬂl(l‘?W o3 g@92PdIes&%és'&ﬁimf§f rﬁﬁt%fa%%h)by VI @nd W) &fihaihS 2
human. Patients afe al so subjects herein. The term™anti-cancer therapy"

refers tsbulllingRaaggmuswhgdnesinof COR andg)rcfemferork Bsadveb sglcg@dicd byt Batbaneter

S L T e R e R R R R o

radi ati oyclidaest apy, gkl angi992064 §19998 ThesoRBORL It infn@@entsa(7)a3t 0-ot ubul i n
agents, and other agents to treat cancer, anti -CD20 anti bodi es, pl at el et

deri ved @GPVt #ndkHevins pirithi Bi Mok Biqle229:889F%I82DM (1 matini b Mesyl ate)), a
COX-2 i nhi bi t/? rlﬁt%é)%y haGifik GCBIIRical AL EEERLRP S 2 QUG QK ABSribBEY AANA! St

(e.g., neutra
which possesses one or more of the biological characteristics of that antibody which

20 distinguish it from other antibodies that bind to the same antigen.

In order to screen for antibodies which bind to an epitope on an antigen bound by an
antibody of interest, a routine cross-blocking assay such as that described in Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can
be performed.

25 A “functional antigen binding site” of an antibody is one which is capable of binding
a target antigen. The antigen binding affinity of the antigen binding site is not necessarily as
strong as the parent antibody from which the antigen binding site is derived, but the ability to
bind antigen must be measurable using any one of a variety of methods known for evaluating
antibody binding to an antigen. Moreover, the antigen binding affinity of each of the antigen

30 binding sites of a multivalent antibody herein need not be quantitatively the same. For the
multimeric antibodies herein, the number of functional antigen binding sites can be evaluated
using ultracentrifugation analysis as described in Example 2 of U.S. Patent Application
Publication No. 20050186208. According to this method of analysis, different ratios of target
antigen to multimeric antibody are combined and the average molecular weight of the
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25anti bodi es) that bind to one or nore of the follow ng targets ErbB2,
ErbB3, ErbB4, PDGFR- beta, BlyS, APRIL, BCMA receptor(s), TRAIL/Apo2, and
ot her bi osot2ouel4366d or gani ¢ chem cal agents, etc. Conbi maTiusesi1ob@peof are
al so included in the invention. The term "cytotoxic agent™ as used
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estranustine, ifosfani de, nechl orethanm ne, nechl orefhan ne oxi de

hydr ochl ori deAs wsetl ph@hta ranthodg mbitoh? ar “q@héa@svmanﬁ erclopy @dmi amise aeid,
trof osfam de, uraci stard; ,nit ch.as car nusti.ne ) )
e o e YR ot B R & e R r R S S B R R K aeping i
ant i bi otregigus W lthapctibeddfanadiaffisodMavBbedn wsdified. Such Balah§ h@aégseﬁuga
especially calicheam cin gammal | and calicheam cin onegal 1 (see, e.g.

Agnew, dngerasnthan 180% seagnes idpatityig3imegity potuhy spagiaselependent aniibpdi g
dynemi cify. %mb% &?%ﬂ%&’rﬂﬂ} Q3 mutatit deﬁ?lgfé %d(fg%ﬁta&d s%&u@%@ﬁ&%ﬂ%gﬂ 1@asté}§° el |

as neocar zi nos |n’ cnronopnore an ronoproteln en

ant i obi ainiiio ahd@mhw elsl)uty@e Ismiamyrwah mlse arA@biadidrggqiidhce aﬂélﬁfe@.fﬂe(heﬁ\’y
azaserine, bleonyC|n OcactlnonyC|n bicin, .carm no
car%i nopilignhchaihyastabladomaie o @aép?%f‘én%ﬁ@f«‘ GHH%W@%HP%GIPT%@PB?WW& n,

6- di azo- 81_0’0/03180& Flg&]a b st ﬁ@ﬁlrﬁﬁﬁggr@fgag rléé { 6%, ?ﬁl'd%(gs't'gfe@&ably at least

nmor phol i no- I Cl cyanonor phol'l no- d icim,
2- pyr r ol 9546 - Hentoty i |smmitaray| dittlecsppdar dlris becpuemc)e is dpﬁmaalﬁlemm as theprrdohaiEn,

i darubi cin, .marc IIo Cln ci ns suc to henol i c
o i i eSS e %%m%ﬁ%t o e e R G st BB o,

quel arrycsluﬁﬂalr(@eoarnﬁhb ﬁbla,res%al{eefp&ﬁ M ahid, gréﬁﬂ @é&%&’éf?%xﬂmoﬁ%%f&bﬂi ﬂ}opé%ﬁ@sf” nex,
zinostatin, zorubicin; anti-netabolites such as nethotrexate and

5- p§ uor oae helow) (athrhy spetishidepedicnt atibbdgresiusueficradigdmgdp eaqlumces and

nmet hot r ex teropterin, tri urine anal ogs such,.as

T e o afcit EpSRE Sl tuard 16 RHGEARS Floxlh BB RhR 202 HER RS Aans ofnal ogs
such as N&hiiah] OfernizaCodih@iie extbnAERUaIElidiS, OrGAEHATintoaHE adtaine,

di deoxyuri di ne, doxifluridine, 30enocitabine, floxuridine; androgens such

as cal useetnse outgl,dg 9b icarnspblg éiomagps‘,hgﬂégp@onstrued as affecting sequence identity or

similarity.

30 A “chimeric VEGF receptor protein” is a VEGF receptor molecule having amino acid
sequences derived from at least two different proteins, at least one of which is as VEGF
receptor protein. In certain embodiments, the chimeric VEGF receptor protein is capable of
binding to and inhibiting the biological activity of VEGF.

An “isolated” polypeptide or “isolated” antibody is one that has been identified and
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epitiostanol, mepitiostane, testol actone; anti-adrenals such as

am nogl utethimde, mtotane, trilostane; folic acid replenisher such as
frolinic woizdi1/as@gl at one; al dophospham de gl ycosi de; amCmalSesmuiodesds aci d;
eniluracil; ansacrine; bestrabucil; bisantrene; edatraxat e; def of am ne;

denecol ci ne ;@@1 guone; J§f ornit hi ne; %I | ipti r'il um acet at an .epot hi | one;
VO 2011/5¢R48%6 PUSSOC PHEBHGRCMRRGEATdts "Gy i de SRRty ur ea:

lenti narbonlp%ﬁérﬁ@bﬁhd“@atuﬁﬁé’ﬁ%ﬁhl@ﬁﬂ &8 nﬁ%ﬁl@tﬁaﬂ%ﬁléﬂ%bﬂ?&e %Hfil cﬁ&%@iﬁé gci ns;
m t oguazoneé; mtoxantrone; nopidannol; nitraerine; pentostatin; phenanet;
pi r ar ubitbémpeutio sisssafiot t@m@iypppmqmwntlbmsc ap¢ imdy lmﬂu@tdwymyu rhalzm@m;s and
procar ba ol ysaccharid a Pr odyct s

Gt ag B oA oY RO G S P TRt Ly RaR SR LB B e B

tri §12I quRRetibedyavillde purificd il o Qhda@tthah B, B wclidht QP%IWﬂ@%r ﬁﬁmselaal Iy
T-2 toxin, verracurin A roridin A and angui di ne); urethan; vindesine;

dacar bazdeﬁfémllrﬁérh’,Ydh@J bpwrmseme‘rhpﬂoqmddm&t oreferably anere tasn: 9955 br) Bictghar(2) to a

t " Ar a-.¢" |
g0 S BB AIAPE R e e S RO RIRE S s PRI
ABRAXANEKNs¢ 66& epinm‘mgrcuf) s&fien@tbh bn(3)e hgﬂnb@@feﬁgl bR BDPPAGEUrlef aidotihgbt on of

paclitaxel (Anerican Pharmaceutical Partners, Schaunberg, Illinois), and
TAXOTERE@HEF&%@@&%% HipHEIS aRATRISIC RbAT, DIAHRIAY:, SiPaB) Isolehr anbuci | -

ARO I t ; I num
o g R A R e S e T A
(VP-16); smcfecasfeasname ;comipbdwend of thempe]ypeptider’ s sa:tunabcnvilﬁhlﬁn‘dELsBilNE@belpmeﬁl bi ne;
novant r one, posi de; edatrexate; daun am no . xel oda;
bandr orcinar Y RS EEdaiio bapTREce GRRER vilhe GaPHE: hel kriahent
regi rnendQ1 fichfidipdigean with 5-FU and | eucovori n) t opoi sonmer ase i nhi bitor
RFS 200 difl uororrefl hyl or ni t hi ne (DIVFO) retinoids such as retinoic acid;
capeci t abi ne;Thedeimn Etiamrekei’hor 1nwk; oV 0% uwd(hlgm)m raf&ralgﬁlpﬁr@lﬂyw atnplskwdi ng t he
oxal i pI ati.n treat nent gi FO hi bi t KC- al pha f,

Aeginepl SR RGP R lbteny Ty st Gee R P Rl R el T

pr OI l f enalitPth Gsh PHRLEBEENLdrGatbitd 26€BOHaBEEd BRkhGwn AtHbs Qi ril@hddsat | ves
of any of the above. Al so included in this definition are

ant i - hordiishesicd Agishy gnd Hatredietiva @ qen §aluagdetodredigtipbiid preskictione faetden on
t e | at
I 8 e S B R o A L G Ty

t anoxi f e)lectioal csf>s1rf11<1meallsidslﬁhmxd fremes cahchypritionty Thersouréest, thE tissaxof ek,

keoxi f ene, LY117018, onapristone, and FARESTON. torem fene; aromat
i nRY bi t cﬁﬁ@piqfaﬁy boprlish tissyas Teom prfeeshyrliorsh 48¢/0r DISSENCT rgan gt %@uﬁé%mﬁaeﬁ

producti "tﬁ r2)1r Eglﬁra%ﬁe{&)% é)I‘ %1 Bf&)d 0511&%1(1:631?98,‘%)%&“% %ﬁ%}cﬁ as %@I"a)ra'l %ﬂﬁzfﬁh@S

am nogl ut gestro , NO exenestane,
f or mest ammon@ﬂt[uddpanﬁmieal flRdVbrSeRBtwial Baid| eglls ﬁm&g@imem g;@smtlcen oand

ARI'M nastrozol e; nti - androgens such as fl ut ni | ut am de,

bi cal ut AR GBPTER BT SHET A7 (oRarEPTe ey S CompoT B Rsir 4BinRb (o

1, 3- di oxRhale, MGl wieh AXiRSINE ndhdd Qlhas BRLESONGS, MiicOQNAIE BLITERS,
particul arly those which inhibit expression of genes in signaling pathways

i mpt i catfedttuvw abﬂn@ntanantmtics,mram lfileer lixaomplessfdmarssantpdes l@xgmm@deﬁm al pha,

Raf and H-R QZyMmes . suc 1/ 43665 CT/ US201 /036693 a VEGF
expre55|a6%n? G¢3t8r rerg IOPSIR&@T&%% B52ysy ™ ahY B ERS ‘é%r‘“egsm on

i nhi bit gjla nVaﬁlﬁﬁteﬁﬁSas‘éufcmlﬁ& lgﬁﬁtﬁywleeaayes/@%unﬁas ddriled gvoaiRingors 68 L OVECTI NO
vacci ne, LEUVECTI NO vacci ne, and VAXI DO vacci ne; PROLEUKI NO r I L-2;

LURTOTEGAN@“@%‘@H%%? REQPCIICH 1% Vit |k 25rDTCSB/RREMINRCANHARES, Sthris FemnbilineDeede

Esperam ci N, ?n%%d&édﬁas g%angé@pm f?m%ﬁ%mﬁ&j )P?éldhf#%r %ﬁb%%ﬂﬁénqzlllllé shmple

accept adl’e" sal rivatives o
30 comprises 3N MBC tumor sample.

An "effective response” of a patient or a patient's "responsiveness” to treatment with
a medicament and similar wording refers to the clinical or therapeutic benefit imparted to a
patient at risk for, or suffering from, cancer (e.g., 3N MBC) upon administration of the cancer
medicament. Such benefit includes any one or more of: extending survival (including overall
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The term "prodrug” as used in this application refers to a precursor or
derivative formof a pharnmaceutically active substance that is |ess

cyt ot oxi cwoaotwmsgescel | s conpared to the parent drug an@CrraSc@apabdees of
bei ng enzymati caIIy acti vat ed or converted into the nore active 10parent

form See, , Wlman, "Prodrugs in Cancer Chenotherapy’ Bi ocheni cal
Soci ety svrwé%e@ PHIRECSSiPR ffeﬁaurvs ) 533ylting {8 ap, OW@%“EY%GSPE’QF%/ %t%&u%t@ge) and

Stella glonfete res? oA NS Dartid FREHsERbr ﬁﬁﬁﬂﬁ@ﬁ%@l%@o Bﬁlg o@EMﬁ:eP%td wery. "

Directed Drug ivery, Borchardt ét al 267, Humana Press
(1985). O"ﬁh@n}hOdmnewg,sa lubmtathes(a fventet orpressing the exampleafrseiemmmadmsmd%

T5cont ai g B DoC PRGBY FaIe L SRR AL 5 Bk Hgaocisrant e HiraeBHM ea

pr ogr ugsyhegl ty&cbﬁwlat @ﬁleﬂfc@ﬁlﬂ’ehlg%,g fadtil cambedntib ey )aidnitiNg tdh palidig SvhoQlekd Astal |y
substituted phenoxyacet am de-contai ni ng prodrugs or optionally substituted

pheny| ackpenss the-bioparkeiat tlee semsdevrysin opeembedisegpt.dB¢ biemarer ot dred to identify
5- 11 uor qur }f)& eﬂ?gﬂ{) ?sdé)%gétem Eﬂefcg%(}te?%v&%ﬂ"s%\é{uﬁag ébﬁ&p&{‘ﬁeﬂ%{ i C}E‘%t ve

cytotoxic free ot OXi1 C can erivati zed
i nt o 20an@tiCahidng rél@fme foCH’ pdtigat who Hbdshot Bxeadsi thabionakied at thb lehrnaleﬁfel’l Ofhe
I|mtedto t hose. chenot her apeut.i ¢ agents descri bed aboy The term

" concur rigfifigree of diamaskertr .heieﬁl ?ffFCFlé?Ié Predicts gripFRdats with @rghoﬁentlm% SU$tbr e
t hep apeyltti A8 Mahse Where at | east part of the administration overlaps in
time. According concurrent adm nistration includes a dosing regi nen when
t he adm ni st r‘aTneamrnem ” efees rbatip therpbaigemeatmintcodtprophgcaé bepredématowet i nui ng

the adm ni stratjon aof on nor e a radi ati on
{ her apy HiSusaa OB TGREO oo R A TSR o P o
suffici edttloﬂfitﬁ@&%atthuﬁtop@d Welb Qs A9sd ﬁa \tmeﬁ thelacgu@&ict b YechRedddngtchier RApMal |y

or to destroy the cell altogether. be appreciated that there wll
be many hﬁaysvelnmdvm inthe art to determ ne t he dosage and duration of

treat nent. eat e a ven a aoetl ratiaon and
yprcal dosagtle iahghERPURILHBy FifesSl SiRf2 PRl FlpttE il

'reduce tg &reatrtnlpbwent 4 8isbBabt disbRleAR d inbniad EAUS CaRdbf MR, thedecr ease of
20% O(y% 40% 50% 60% 70% 75% 80% 85% 90% 95% or greater Reduce
or i nhi Bherapeaicalss effectiye fnweu%twfﬁlt%thsramuttcw@e@t ¥ EerChHBE AYMDERRc@aceTt he

2011/ 143805t BB O ETRGAr iee: tinhf B iy skl TR ¥Ry S of i g

t he |i kelahtwwedll affilsation el periphcrabanghng, nﬂnleaemngld%t:ﬁs sond atenOand preéeribilgat ed
patient relative to an untreated patient (e.g., rel t|v§ to a patient not

tr 84t ed SR RUEer Metastass: ki PiSHHA X ten furpen gipy e apgorreligys togrme e ignhent

pr ot ocol t such as
Phose_uemerth Eltr@st i SFnffoRls Altclufl 4 in WIS AR BRUA e B0Ehay Pt

| east alwenenogewtipatdior kilexmsong hancef calls, itomaty fbs cywistatipend/hscytotore. font hs, or

at least about 1 yegr, or at | eas t abou ears, or at t ,about
vear s gt adet SHisaermi Ty e orsragply Ba SRRl s uupdne 4G phast
about 1QuW%@dflStlrn@%:dlseafs@Hc%Y’ésﬁ'lgnt(ﬁP) Mt regonSragds (RR?aéu'ﬂ@tﬂ)tn MredpohdcdW ng
the initial diagnosis. For the methods of the invention, the term

"i ast r ucnidfegqualitp af liémt rreans provi di ng 10 di rections for appl i cabl e
t herapy, nedi.gat.ion “trea,tme ol atnen ns d the
reaney” but prOraran YR RS f Aok of U REDE h b s B R Y o
ot her Wrhirh@alsphanidiypany clﬁmﬁcﬁém@ki by unreguldt@ cdlNgowet. tladledaf intth® i nventi on,
the term "pronoting” nmeans offering, advertising, selli n[g or describing a
par ti culdgfingiongre bavig #uknaliengnt eaneys, Byr cathesdrgreitncero @al arly stagy temgr”
15means 'is hﬁgﬁt%déaﬁger%ét% F&’ln%g% o??nét&ta&ﬂ%r ﬁ&él@sﬁied%@%@gg% d, 'i',set\“rlf Sancer.
Pronoting herein refe 0

30 Examples of cancer include, but are not limited to, carcinoma, lymphoma, blastoma

(including medulloblastoma and retinoblastoma), sarcoma (including liposarcoma and
synovial cell sarcoma), neuroendocrine tumors (including carcinoid tumors, gastrinoma, and
islet cell cancer), mesothelioma, schwannoma (including acoustic neuroma), meningioma,
adenocarcinoma, melanoma, and leukemia or lymphoid malignancies. More particular
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pronoti on of therapeutic agent(s), such as an anti-c-net antibody, an
anti-VEGF anti body and a taxane, or such as an anti-c-net antibody, and a
t axane, fwoOan/i4p@scati on, such as breast cancer treat mear/USesia0a6683ich
pronoting is authorized by the Food and Drug Adm nistration (FDA) as having
been dennnst&ggf (%» be ass |ated Wi th statistical f%ﬁ?lflcaqt

t her ape ERPS0 Of PHLLEYCERC Eé%'faélﬁ?ué cglh LRGP {4rg- gp%%@ BBRUSFCLSBLEt s
The ter %n@?a[n‘é@r%h@lgdl g%nﬁﬁf‘déllhﬁ{geéaﬁc&qS@@@ rﬂo%%rﬁil?ce@lﬂ&ﬁ@&dn‘é&» (I\%@LG)“Q or
distribution of a product (e.g., drug) keting specifically includes
packagi r&gGHdecxmzsoﬁfge; hmgcandrsgumsrte@mcma: ofthe fungi camcertd tlrmpqmel@um,
connerC|aI|Z| ation’' of.subject efers to a up o
subj ect St PrelBuR B G on sRRREh SR ine Bl P B sl i paf B
oncol 0giahéerf @ldbRstdth, CoMAPRINOMAbVArRA cBn®@/ Iiee bhrer, b6 an6et, h&tiAS
breast cancer therapy The term "intravenous infusion" refers to

i nt rodudxrwhcmera(lwwng me@lstaﬁébrﬁ@strpamerhﬁol@mcmerdpcthm@aeprp@nlor@mal over a
period of r en
bopr oxi byl Shr hRAR: ARRNER SR Sl bRng MRE PR AL

intr averlﬁobctatataaﬁn‘eusmm'al tancat, ﬂg&matcm&lr yhepﬁiﬂin mah@rhechnhmmdlﬁorh@,meaﬂer | ess.
The term"” |ntravenous bol us” "intravenous push" refers to dru
adni ni S (GERRQI IPHIGUIAX GICF. B1OPAAEASNTAPRET. BRTON REMC SilEwy (el 2% gl

receive 5 m nutes
or T ess. HARgDT e T BRI BT, St s RinRposRSe mRLELEC ﬁ?gﬁzous

adm n: stdaad;]dr,dnﬂudmfgany hismlbgibalqmmﬂfl trand ﬁfplaneganigi (IEEIg IPRE J'i[éERRign of an g

ani mal or, human pati refer Wi t hi cket between the in an
nder |y aaguEn oiiR Br&reud HeaPoti vt cRnRen Bty S B s F ug
recept aQB@ally-EQ&lrfé’ﬁFlfﬁéasg?s\’nd?‘ﬁn&ﬁ@cﬁé BreBOCtBh RGIN RightRE ifteAW Ng the skin up
and away from under | ying tissue. 5The term "subcut aneous i nfusion" refers

t o i ntroduct iBn“wétagiasls’ Ug meadliethe spreadad ¢anodr feom #n primlaryositetta mah@r pkeésant |
prefera cket bet ween.t he skin nd under | ue, b

Pehe var behon el RIR SEdEt FTR goRroRaM ol SRR P bt aml o o
time i ndisst Nigsclirciefe thiollzh 6@ Bl6odsBOan) dteeSw M a UR&SIt fdRls BRcthtiNiEGsn OF

| ess. Optionally, the infusion may be made by subcut aneous i npl antati on of

a drug dwrmglissugsahswibaysl ignhelkpdynddetagtires efai be logal ohdistant. nielictastesis Ghuman

patient,  whet %"5&% c%ﬁﬂ?geglﬂ,)ﬁ lfmhat c%ll?@r%glghg ?f?&ﬂg% i nu Jry Q8. Hgvélﬁ{ -

predeternlne suc es, or a
per i od shanph g Hldi&is{reaigtdhd(sfoﬁph% 4t helidta Bite.r Agthd®Bw site, the c'd'llhyaest&hmh a
"subcut ganeous bolus refers %o dr adm nj stration beneath t he, ski.n of an

anitral  droetsRRlyadicangro gngidt aéhra%ta@namwm sEmMplatore pbInINieEs t han
appr oxi I st
preferab ]%%Ma lﬁéﬁ)ggﬁggggﬁg&sr&%ﬁ%ﬁwg%ﬁgfkgﬁﬁF%h%?EEera H@§§?M%?ﬂﬂgn
pocket bemmeaﬂlmhbuskuﬂbamdmumdmnbyemgahm&ayeﬁamhere the pocket is created,

for exanpl e, nchln or drawi ng the. away from under| ng
ssue Ther didel BB RS rag cpersdne T B ertPr Sfe B swet Ty SieoSiesp

the use jpfwRRY brfoRtRS, R HRAFhEST AN ﬁreétﬁféﬁﬂl% 2 WithQnkitakdcPidbdgy.apy to
treat a pathol ogical ‘condition, such as tripl & negative netastatic breast

canter, dqMetidab).emtil thtieenger emusewmrsm @usloplfogeasuoegan boevadietatidhe, t he
use of %g Hag}gqthntlb di es Gﬁ ant %( éﬁean er1% ﬁ
ant i bodi 8% P AFHTH AN ARLS %S%P a‘?‘?%‘ ‘? WS 5%9 T3} RRGCTOp U 8F6gi cal
condltlqﬂog@y@hl@ﬁleWQMQma@gauumngetastat|c 25breast cancer, in a
atlient.
P By “extending TTP” is meant increasing the time to disease progression in a treated
y g g prog
patient relative to an untreated patient (i.e. relative to a patient not treated with a anti-c-met
30 antibody, such as MetMADb), and/or relative to a patient treated with an approved anti-tumor
agent.
“Survival” refers to the patient remaining alive, and includes overall survival as well
as progression free survival.

“Overall survival” refers to the patient remaining alive for a defined period of time,
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Anti-c-met antibodies Anti-c-nmet antibodies that are useful in the
nmet hods of the invention include any anti body that binds with sufficient

af finity wodospeasissi city to c-met and can reduce or i nhiPbirtuseeia/08¢693or e
c-nmet activities. Anti-c-net antibodies can be used to nodul ate one or nore
30aspects of PGFIC nmet - aiéé ﬁ@fd effects, |nclud|ng but not limted to
c-met actUFi/at i ¥t Y¥KRSCF WRE LA ey | nitogen acti vat ed
protein ki nasﬁ@rc(g%%’i& FRRQIRMA Y bedrd amm P&t r&ﬁﬁhfn@%h% Ivsa{hou@ﬁﬂelcamegratl on,
cell survival, cell norphogenesis and anglogene5|s These effects can be
nDduIatquogyﬁamwmgaﬂmgwmmwly relevant mechani sm i ncl udi ng d|srupt|on of

|l igand (e.g. i ndi n n.c-ne c-net phosphoryl ati on. and/ or

2011/ 143659P) GERSTRGYRON eI T AR E T ProerSsiop e ae e

sel gct edremddlpaﬂa{trfsﬂahye foneuntresitdd phtdn® td. Yol Stiveab @ patiOdindBtradtéd With ¥indiQr
c-nmet, for exanple, the antibody may bind human c-nmet with a Kd val ue of

bet ween M@@nHdy, paah sadvethENY), aid priclatise tapatisat deated yithed apgrosedurtface
plasnDn ?Qﬁgge based assay 5(such as the Bl Acore assay as described in
PCT Appllca of "Publ i cati on No. W2005/ 012359); enzyme-|inked

i mrunoabsor bexi “dgstiye (dshbiBe) ief@n o £ arpairalile enpass ayslumg@omiplote fkporfsor
exanpl e. Preferably, the anti-c-net anti body of the invention can be used
as a thépgﬁéﬂPW@35§§%¥m¢n targeting and interfering with di seases or

congli tions actdoist ,my be
S ubjglect ed t y’%{ ﬁdggl é’{g ésg@:se &Ilodalt%t ]?é\}ﬂllttélgldég\s?gé Hﬁgppeéﬂaﬁ&s 011411651%% rdftQ gl%eéval uat e
its effea&mmem&sena&n&ntHﬁmapeumunahﬁu@huﬂﬁﬁﬁmanaﬂmakbemnnnaithe art and

depend on the _target antjgen and, intended use for the antibody Anti -
c-met_ant| bodPaIaf {Fpene nrgfﬁrwow%%sagl R&Z8 PRERF %fﬁ??rﬁawme@)oré?swn@m in
the art.i,§geox t&rt%fcaﬂygrrltnefﬂébodgn nsé &8 m&Ghi n Cancer Res 12(20 Pt

1): 6144 US 6, 468, 529; W2006/ 0153 1, W2007/063816. The present
appl i cat| on cB5sc‘11rmsza"5 tlafdm”mrépnmtarmnoefr”mmthﬁzmrlmlmal(cameeamd]wtgleabl y

terped " a, one- arne tlbod n ion, in humans. A
sedﬁencén%}f‘s ?\Pb‘tlﬁlﬁBn {@agh dHAG herg}séﬁﬁa 8 na‘ﬁ 0 N/gfﬂ ﬁﬂ&@uk’JSF SY09%r med 0ASDBV2
and OnartUZUﬂﬁbhmb&cﬁh§ﬁwd@§ﬁhmﬂﬁﬂlhﬂﬂu&nglnnﬂwﬁﬁﬁﬁ&9$5§ﬁénm§bﬂmﬁi al,

Cancer Res (2008) 68:4360. Admi ni stration of a biosimliar version of MetMb

i s al so wormnenghmekdudhastaHwvingy eqing GaniEs aypicaey/fehng. i Prefarghly.dhe pueiitess ar e
al so des ri bedpand. 20ex I|f| her ei n. Use of anti-Hepatocyte
G ow h ﬁb "ot % tsm~€E§E Ngggggﬁnﬁso contenpl ated by the invention. HGF

is the li gandrHeaémﬁ hanticcdteér th@@pjatlefers oY thetdGl ugetll ipattaise ek MOMMpld t he
art. See, e.g., KimKJ, et al. din Cancer Res. (2006) 12(4):1292-8;
02007/ vfgpiiganegp terurcato szents ipglnde but arsdgitcdip e 7o Toterrapuo 0881 H17107:

T T N W T T e

ant i - c- mgentapoptic @gents, anti-tubulin agents, and other agents to treat cancer , antl CD20
antibodies, platelet derived growth factor inhibitors (c.g., Gleevec  (Imatinib Mesylate)), a
COX-2 inhibitor (e.g., celecoxib), interferons, cytokines, antagonists (e.g., neutralizing

25 antibodies) that bind to one or more of the following targets ErbB2, ErbB3, ErbB4, PDGFR-
beta, BlyS, APRIL, BCMA receptor(s), TRAIL/Apo2, and other bioactive and organic
chemical agents, etc. Combinations thereof are also included in the invention.
The term “cytotoxic agent” as used herein refers to a substance that inhibits or

prevents the function of cells and/or causes destruction of cells. The term is intended to

BT, Y% and Rel%), chemotherapeutic agents, and

30 include radioactive isotopes (e.g., 1
toxins such as enzymatically active toxins of bacterial, fungal, plant or animal origin, or
fragments thereof.

A “chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include is a chemical compound useful in the
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In sone enbodi ments, the invention provides for use of anti-c-net

anti bodi es described herein or known in the art, in the one-arned format.
Accor di ngwg,20imi4a66 aspect, the anti-c-net antibody is @ConsS2anmeaéonnt i body
(i.e., the heavy chain variable domain and 30the |ight chain variable

domain forma single tigen hinding arm. conpri sj n Fc region, wherein
the Fc EGITBT S Frs Eambi _P? ey ﬁaé@%mﬁhﬁg sl tE SETHE I he
first angdioagaqand cﬁerm)q@%}dl&@ﬁo@mnme?m?f sul @S QRS bu@fifinf Orm a Fc
region that increases stability of said antibody fragnent conpared to a Fab
mol ecul emporspHis amtpipedudifanrdzigdnedsiunkl anberapdopaFoarboqueat. meetiredbppanthol ogi cal
conditions,requjring.an anta istic.function nd where .

5011/ 1498isBan bEsHhiRG AT R b S P af RS ietFenemetamine.
undesir aﬂbt@le@_egmsﬁﬁdrgmﬁfef gfcthiyleh@hiopRpAbRRIdS 4Rl thinRihydolomeaafing@d ant i body
(i.e., an antibody conprising a S|nﬁle‘ant|gen binding arm results in

and/ or exstogenyeseastadlydnilstaria and betltacineisore gintpthecibinghdingrthe piadletico a

t ar get . h . el [ LSl ~C region
o Char Al e Bao B ARG R IS AR TRTEE AR, AP R Aol
enhancednldalifeldsidf §ndrdé analo@ayy ed pedphatian geurti@ilely dryptopycic dapdr ed to Fab
forms having sim|lar/substantially identjcal antjgen bindin

char act &rYRPplesn D delagyian dypsargyainfaicsding hapgrheticrnalpguess 8&%2189 and
conyent i n - F L. bodi - : I ' I [ osed
T For G Ay ERbirb B TRIR s Sheod SR HRt Atk PRI SRR B 7
6144. 1Gsrhkoarebentddomepbazine bleolapitosplenmee, camdmimbiay, ifesfanidant i - c- net
ant i body or antibody fr nt .t her.eof, rein th nti-c-met .anti body
conpr | SSRSTl e tes e BB PeIe G PGS LS ARSI abl 6 domai n,
sai d pol Bﬁ&"t&%@&ﬁlﬁiﬁﬁﬁ@ toRR fSAMERESE mustard; nitrosureas such as carmustine,
EVQLVES VP RLSCAASGYTETSYW. HAWRQAPGKGL EVWGM DPSN

SDTRFNPNEKDREOTOSA DD SKINTIA. MWWWWSWHMIDBCS such as the
GTLVTVSSASTKGPSVERPL APSSKSTS AAL GCLVKDYEPEPVTVSWNSGALTS

T EPAVL e e R Be e T N N R PRI E PR AR | and

CPPCPAPH, i 6K RpYeh GR deVb SRARRWT QUYADYISHERPENKE NAYVVGYR6 (1994));
EVHNAKTKPREEQYNSTYR\[Q/%@VLH%DV\[ NGKEYKCKVSNKAL PA%}:EK-” SK AK(GQDR)%PQ\/YTL PP

SREEMT KNQVSRSTAVRKERPS oy moEpmSNAoRsphonsos, such as clodronate; an esperamicin; as
20PVLDS ) - SPCK . ] r 21); (b
2 second HoTyRBSTT e RnareaioR A EAp RSO pom Tk iR g, ()

pol ypeptdheenehivpssh, siclaginbhg smegicdncG®ycin, authramycin, azaserine, bleomycins,
DI QMITQSPSSI.SASVGEDRVTI TCKSSQSLLYTSSQKNYLAWYQOKPGKAPKLLI YWA | .
STRESGVP3RIISESEIGEBRTICN. AR p4giytinomycin,

25VAAPS | REREDE L %ﬁé@@@@ﬁ%&éﬁmﬁg@
DSKDSTY\SfﬁgSgIzL LS%%@/ HRVYA 'E'gc:’)iéépw FNRGEC (SEQ| %’“’%C}“ and a
t hi rd pdinchelntg derphohpe-dexergbiaint-cymequeriodnotdogoqpbicyp glyincdino-@loporiubicng t he
sequence %PCP PEL L GGPSVFELFPPKPKDTL RTPEVT DVSHEDPEVKENWY 30
VDGVEVHNA A e ST NRACEApTECTn. mitomycins suc
KTl SKAKGRRER Sty E{gﬁgﬂdﬁm M MBSQ&A%'@&%Nm, otfiromycin
YKTTPPVLDSDGS ‘FLYSF(}E?V‘ smmv\lﬁggs%aL HNHYTQKSLSLSPG K (pSEQ ID NO 4),
wherf ei n unempaawguetsngicm, vedarabtie, sieptinperan dir¢fiezdcing hitbcuhdinnubeamebl e domai n
are present as a conplex.and.forma.single antjgen bjindin her.ein the
st anis ol e aasEH a8 s agu ol AR ShRSLOGFISURGHE
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,
30 enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane,
trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide
glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone;
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second Fc pol ypeptides are present in a conplex and forma Fc region that
i ncreases stability of said anti body fragnment conpared to a Fab nol ecul e
conpri si Myoaildi4a6esi gen bi nding arm | n one enbodi ment, PChAISamiio3@oet

anti body conprises a heavy chain variabl e domain conprising one or nore of
CDR1- HC, -HC and CDR3-HC sequence.depicted.in 5 Figure 1 (SEQ ID NOS
5-7). | PO eHaan ER(S Ny YUt SR CISRR GRS My fangpids A% ar | abl o
domai N GRMRA R d ARG o TR iR buLBRL rhitoxafPhits: fopadneP3rdingequence
depicted in Figure 1 (SEQ I'D NG5S 8-10). In sone enbodi nEnts, the heavy
chai n varntistagnghrenimetc phpubses |¢RIaONe ARRloplyliIFR3cHC2 actllylBRdrakide sequence

depi cted i n Fi SEQ | 11-14 di_ment he |ight
chat n varpisriei, Fake SReens sopr s b P SRS e OBt
seqylencahBeRInE tigskilan; dpirdEhahinSERaB N Rcidbtriati@hone; 2,2',2"-I n ot her

enbodi nents, the antibody conprises one or nore of the CDR sequences of the
monoc| orfeFhlaratiigbdpmircs tishethepsnes HespegisHy dohioxie verraquaia Aapadinteandinder

Anerica ; 0] | ect | S S| er . HB- 1. (hybri doma
1A, 3. 3y R G o BRI S R AR i Ob S Ao V71

ant i - c- mEpobachhidyytosingraraesosided) Aed-Ch e asgtlopivsphdnnde; thivtea; takanes, @g., fi ve
hyper vari abl e regi.on sequences selected fromthe grou consigting of:

CDR
(i) CDR-T_fFX%@)P%iF%‘( @&)&éh}b@ex&ﬁ%@, Ongodessr Rripgetom M- INETSSQKNYLA
SEO B P equen ek ' J . S,
WalTres St kR ep SRR BBy R G Ra e Hpactel el P &
Cl- CO | PHIPYACRYRWAT RaBEers| Scheomdblg, Il{inviy), CRRTWK @DERE®siongtasdRédoe D1- D10,

e PP, RTEl S L e BN A b s PRyl it sorvence

CDR- H3 Crﬁ@f@%?téﬁ&ﬂle?ﬁ@fﬁ%ﬂ@;@at&lmﬁ%m WIRIRishci s didplatinSant XD HYRRRDY (SEQ 1D
NG 28) and Xis not R, 25and(b) at |east one variant CDR erein the

vari ant ‘ODRagiequE atteingongnossle VReld) f ifesdemnidp; mftosntioagstinanang.esi due of the
sequenc i ct in SEQ.ID NOs: 23, 24, 25 26, 27, .0r 28..ln one, .
orbar oVt VR GpSE e P s netin sl dh: ebsriis Soliieence
of SEQ I:{21d¥e} dandrbhateNeinekLadiC B ptosaIORTL 21 )qaiERIdisChe tReniagHgnae f SEQ I D
NO 24. In one enbodi nent, CDR-L3 conprises the sequence of SEQ ID NO 25. In
one enbdtineteean WidDRFBmMLlcuesypring depaispemesesgiatibdordiFSE% D NO 26. I n one

nmbodi ) i ] SEQ |.D NQ 27.4.: | I
R R AN e X o L
conpri sesmbYSAMBRLINo(SEQIND; b@lipmﬁgﬂcgldﬁrgethe ﬂbﬂijﬂmmbeagﬁﬁﬁwgnﬁ@ npri ses
SYGSYVSPLDY (SEQ ID.NO 30). In one_enbodi nent, an antibo c risin
Thatn . SUELEO0- [iibioey T elthac B LR, BT Rer b Giounid (latast DS o

2011/ 14366EFGT {hgggegégéc éﬁlﬂg@gﬁfepﬂﬁﬁ Aind p%le/%lacélﬂicgﬁﬁ a?%ﬁ%ﬁfe’ s.aftg! Qcidd¥ention

provi des an anti I Sl hg one, ree, firve or six CDRs,
wher ei n deashtiveBRf eonpf ths @sgveconsi sts or consi sts essentially of a sequence

Zﬁ:jegtged a];]{jo rgltsg ?nc%d%g Bn ‘ﬁlcl)sngelfisntl‘[lior}lgarg];ntls-Egnlugr)la age:ntsztﬁét azc?fo rzegﬁlatze%r n 7i‘t’)it 28,
hormone action on tumors such as anti-estrogens and selective estrogen receptor modulators

25 (SERMs), including, for example, tamoxifen (including NOLVADEX® tamoxifen),

raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone,
and FARESTON:- toremifene; aromatase inhibitors that inhibit the enzyme aromatase, which
regulates estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminoglutethimide, MEGASE® megestrol acetate, AROMASIN® exemestane, formestanie,

30 fadrozole, RIVISOR® vorozole, FEMARA® letrozole, and ARIMIDEX® anastrozole; and
anti-androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well
as troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); antisense oligonucleotides,
particularly those which inhibit expression of genes in signaling pathways implicated in
abherant cell proliferation, such as, for example, PKC-alpha, Raf and H-Ras; ribozymes such
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S5wherein SEQ I D NO 23 corresponds to an CDR- L1, SEQ ID NGO 24 corresponds to
an CDR- L2, SEQ ID NG 25 corresponds to an CDR-L3, SEQ ID NG 26 corresponds
to an CDRwWBIR0118HE6SD NO 27 corresponds to an CDR H2, anaCBEQ201D0BEes3 26, 27,
or 28 corresponds to an CDR-H3. In one enbodi ment, an antibody of the

i nvention i ses CDR- and CDR- H3,

wher ei n aééc‘zgafﬁxﬁ%sé‘?n mb%wﬁr gﬁ%ﬁ%&%@ yTiic) 4N %?FE%GXPEGPS@Hd 29

I n one qmgﬁbmmmne@@uﬁms' é%ﬁ%e?wab%és @R hrhpl CRRTA/EECRR b Jac G H
CDR-H2, and CDR-H3, wherein each, "in ordér, conprises SEQ ID NO 23, 24 25

26, 27 MECTW@) AACNGRRY X DEwecend iPRQIE VS RS®0TL-3nBUBT OFFIGANES| dues

thin the .CDR 2, 3,
2 or 5) SoRS e WA A EL s A oW g e M PSS s ek
(Mor L)No. 3267(591 87T1anﬂ5pﬁ§m§)ceutﬁall§ a%egﬁble%aﬁé abdds oBlerivativedbfdnyf¥ thdBS (P,
I, Lor G, B6 (A D Tor I, Mor G. In one enbodinent, a

CDR- H1 \P@pV%nt conprises 1-5 (1 2, 3, 4 or 5) substitutions in any

%;)frlegaE IG’OH D?lthﬁ tQI%: f‘}%)%h%é7 Q%E‘?e(aa# tﬂk? Q@hc %I§ e%rs gjn%ﬁﬁgéﬁ(ﬁ%r de%}yat% fglln’l S or
enbodi mefta,pharddRutihllyacti endub2@ecntat is &Ss &ytétoéiﬂc, to 2um3r @lls4pmpuilesd to thdt [ O ns

i n any conbi nati on of the fol ]l ow ng p03|t|ons (Y), E9 (:9%, EIO (1), E14
(T or Q)pareat éﬂ{g@n KS capably af beigg, enmat(caLy actgfved(% copyerigd drtoye mAte akiEC (v, E

or PDB or 5
suﬁgl t et ons In anyggé%ltﬁ%tl ondﬁ%ééqﬁ'c%? %gl\}%%@g%fﬁ%‘%%m S%Qf'eﬁ} )
(R s I-Traﬂ'sacﬁond()4 @4375)582 66 5(RyleSing\Bel st (98K, and, Sttlja ap]., FPlodiugs: 1A T, R

parent Sl Nrissritd (& Tarebloa e Sty i airedirid P vt ab ut i on

(i.e., r @@E%@e@zeﬂw MrhadGedi(195) WVIHE BrddBu \HF a8 inve RO R cRME [ Uye Sreldot t he
art, suita ity of other amno acids as substitution amno acids in the

cont ext ldeiset fobpltbshlatecontaiametigodiops, itieplyospbaesertdining mgdltugs; snifgfees known
in the art and/or described herein. In ong?errbo L1 conprises

t he® sequRRERs PEERS D %éontﬁlﬁl‘}%% g d-Aee a‘nrlr‘f“%’é} hedd”%{?‘%%nt CDR- H3
is T. | f’gl?daﬁylafm%df&g’ﬁ ElE&tamfboﬁta\/rﬁﬁg AdrePRoptdnkisy Subsfifateane enbodi nent, F3

in a vari ant In one enbodi nent, F3 in a vari ant CDRHSlsS
I n one mh@mfm@mmldﬁwonwnan%mdwas ocprtiely sutstityted phrnytaspieaiideeeantaining

ant i body r§ 5S r%g aX(%Ilrl]e?a{H e r?{_ﬁ%v}'g@ﬂcﬁhﬁgl%drdéi v&;lina{ ca% 'be c%&}s%teﬁ:ﬁ S, and

F7 is T.P né e vari ant Wher ei n
FI' is T,th&Ehorsadie 20bidx1AB66HRET. E&Jﬁﬂ@ﬂaibﬂaﬁﬁ&alcmra@ih&kansbe'Benbanlzeﬂlmto

enbodi nment , an ant i body nprises a vari H3. wherein FI is S. In one
enBodi né’rﬂro dryg %Wf%&d?/mcfgkﬁdpﬁlé‘é’nén‘%}%éqg ar%:tlfpé imithier B FI is T, and F3

is R %h@ﬁ%th%%ggﬁ%hts gﬁrﬁ)%la’gg&y conprises a variant CDR-H3 V\/nerel n Fl

isS F3is Ra n one enbodi nent, an anti body conprises a

vari ant CDR- Hhevtbrien émmciﬁirentlsz”Ts udsBdcresn ©, refer to sdrifinistmaton-8f Mocﬁmcbm one
enbodi nenpt, an. anti bo rls vari a - H3 erein Fl is.T, F3 is
S0P 1 ahern Gl M Do RrTBlsh R afigt AR o8 g er i an SHE- ARORE AN | body
further &ARRFd® @&nfﬁ%?fahém 11@@1:&'653 do%rég%ne%me%ﬂn&a%dd% OMIGRE B} ﬁ'lo?@-c h

conprises, in order, the sequence depicted in SEQ I D NGs: 2, 3, 4 and 5.
| n2some agabtedicortituss afitrediscoatiniibg diceslnfivistritem denpor g@rfaothmnt‘!{s)bgr oup | |

gﬁ? :/i; ogih g‘is ,n ,ﬁ%ﬁ&%ﬁg@\ﬁ;&%@s ?snr%lejaisnt %hee %8 r(])(f: Slrected gar}gmg ?%% %Ir gE ra]ltra3%fto 1n(Fuce
sufficient damage to a cell so as to limit its ability to function normally or to destroy the cell
altogether. It will be appreciated that there will be many ways known in the art to determine
the dosage and duration of treatment. Typical treatments are given as a one time
30 administration and typical dosages range from 10 to 200 units (Grays) per day.
By “reduce or inhibit” is meant the ability to cause an overall decrease of 20%, 30%,
40%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, or greater. Reduce or inhibit can refer to
the symptoms of the disorder being treated, the presence or size of metastases, or the size of

the primary tumor.
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consensus sequence conprises substitution at position 71, 73 and/or 78. In
sone enbodi nents of these antibodies, position 71 is A, 73 is T and/or 78
is A | nwoeoanas@sment of these antibodies, these anti potiusgorfiosdeher
conprise a human id light chain framework consensus sequence. 15l n one
enbodi ment , anti body camprises a variant COR-1L2 wherein B6 is V. In sone
enbodi ment &, D4 AN -OLzléarﬁﬁﬁl%ﬁvq%klﬁ%iro%éa%ﬁ?sggn%shmfﬁe,amém L3,
CDR- HL, BedRsd2orahdlinCDIRe i patRB1 R1aivE aFth GRMRIddSARent! (B g0k d&tve thRGafERUENCE
depicted in SEQ ID NGs: 23,” 25, 26, 27 and 28. I'n sone enbodi nents, said
vari ant nobReated anthiabedy-cFmet dngibodonprickeise €DRedntrol GORMEt proPRokLEYChGBR- H2

and CDR-H3, wheregin..each,20c rises, in order, the seguenc epicted in
280 1D i ShE) bR ERRRBGL R sech i b ras LSRG TodFRih: “Cor Lo
ant i bodycahebrt BEFviGO MPMbEiIRSe CRRak ast@Butlohe ridfth, ko riddthd o mebridhdRsik3,

wherein each conprises, in order, the sequence depicted in SEQ I D NGs: 23,
25, 26, agonthy n8@. menths ofet lenth 6B tesr, of Aelsest abeutBoghssor aid¢dsedbosbdpri se a

h 1) [
embodi Rt RS ERG o ol ARB FaRS RS AR 2O Tt
conpr i sebllswingtthd lultidion i tp@&icht efolldwingIhandfiddiagdosis.n sone enbodi nents of

these antibodies, position 71 is A 73 is T and/or 78 is A In one
embodi ment of P pssactiinds ¢fghe Byentione & tarme | Wedndwer aPetiar MADHPIOYEIRE human

id.}ighty: i ; I ' : i body
R e R S R L s A
and E17 ang nkeans,rbuopeferatidpdn weiting, saoh anini the Gymcafimackaesnarty ar othnt wibRy H2
wherein E17 ji.s E. In. fome enbodi nents, said variant CDR-H3 anti body further
conpr i sdEOBORLNY MAGHR.)| 2 CDR- L3, CDR-HL, and CDR-H3 wherein each

conpri ses, i IEREEhethbMEoSREHRBE G &R € dprlothotiRl? meaNGiietihe, dbertdmg, 26,

and 28. In sone enbodinents, said variant -H2 ant i body fdrther conprises
CDR- L1, scibRglor, degmibinga panicn20dri] 4868 5ROT djSpazt1p0B869entOBRIaHLY, bandy

CDR- H3, wher ei ach conprises,. |n orde he sequepce depi.cted i.n SEQ I D
Now 3. e GRE R BICRS n 8tk S oncllls SSHE PR Pt
ant i bodyprbmbtibiess Beap&itE: - dubh aChiRakt2 c-nkddRn i dyChaRarttl V E@IFarfeBBd 13,
wher ei nypéachlconpri@[sags, iez%el??(?er, tahe seqaence de%irct ed in SEQID I\g: 23,

24, 25, apd agppngoor spph sodeading Bt Atiiody. Bidrdgrangntor B didsentipnr sukk ps Bisayr i se
a human r |11 in.fr . n . '
erboar msarea sl Feen ROy AR e RAERSHS o REBUETREmr bR | o
subst i t UFD@Y) aahayiag bténodemohstratdd e asoci@ed Withsenistieyailinifinsthefaptites e
ant i bodi ef, position 71 is A, 73 is T and/aor 78 is A In one enbodi nent of
thése arfifii¢nsyiaBd aceeRREIS MY PP ationoh e¥biedtpri se a human id 1ight chain

f K 3 | i . . i
r amewor Conlé’rf'egggﬂgﬁ ; %qugg i €5 udd frQh I&??esgﬂpngﬁfe ShStior s@lh”%%r @REHRR6Y

specifically a a portion o ema dormal n or vari ant

t her eof dfn pooducekanpdreg). aviadetiag spricstcalpindhakty psgkegingj abikttisiny, adbamt | east
one of the. sequences.se]l ected fromthe .group consisting of LDAQT (SEQ I D
NO 33) Quaingss acjy YEY&IB@%@P%F?%PH@% Z,mg??r@i&%kf@s (SEQ ID NO 34) (e.g.,

resi dues 300-868;Rflatfon®t JubjdRRSAEPY { gﬁ%@smm‘ééctﬁéhh Conclr, subles i yes
350-357 of c-net) and NVRCLb—iF 15(SEQ TD NO 3b) (e.g., residues 381-388 of
c- net) . dlinicehisiab b eslaee by, onaplogintsdgldewiog Fam mprydyal dpeepdriicddhl pdighthels a

conf ormat i ona% eégitocpe formed by part or all of at |east one of the
sequencé%wlé%ﬁ td e Te %mefaﬁ)é(' group consisting of LDAQT (SEQ I D NO 33)

(e.g., residuBf term “intravenous infusion” refers to introduction of a drug into the vein of an
animal or human patient over a period of time greater than approximately 5 minutes, preferably
between approximately 30 to 90 minutes, although, according to the invention, intravenous

30 infusion is alternatively administered for 10 hours or less.
The term “intravenous bolus” or “intravenous push” refers to drug administration into a
vein of an animal or human such that the body receives the drug in approximately 15 minutes or

less, preferably 5 minutes or less.
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269- 273 of c-met), LTEKRKKRS (SEQ ID NGO 34) (e.g., residues 300-308 of
c-net), KPDSAEPM (SEQ ID NO 35) (e.g., residues 350-357 of c-net) and
NVRCLOQHF WEEBQ 1V1B3a8NC: 36) (e.g., residues 381-388 of cPo@iUS201i1/03@pe
enbodi nent, an ant agoni st anti body specifically binds an am no acid

sequence haV| g L east 50% 6Q0%  70%, 80% 90% 95% % se

T LT i | S B RA 4BV BB & IR TP B B RER e85 TLRKKRS
( SEQ | D J¥&h asial o@%ﬁ?%ﬁﬁﬁ@fe‘r@l@@thﬁ@po@@/b@ﬁwe%h/ﬁgsgﬁ‘%nﬂ §§&ringNO 36) .
251 n one aspect, the anti-c-net antibody conprises at |east one

char act drskwst by retlettezlelyﬁimmw@nmm@mfrm b datgiroseptaglei The packétmai begereated
honodi neri zat i on w t hin the .antibody fragnent. Such

char act ePiRES gtgs%rdF%P%glgs& qaﬂﬁglﬁfgfgp %eﬁlvngﬁaspgr honogeneity of the

i munogl obul iThepaRbtabE@Rgeous MmN e8eRdb MRdHuctioR®df aAhiladyr 6OH bbas FC
mut ati ons constituting "knobs" and "hol es" as described in W2005/063816;

30 Ri dgenyal og hemampaticpy, mef@@i@y Withowe) parketbptvpern tirhikinzangtungdprlyimg Bisusdbiy

(1997) | e

L308A anarireial iR Bl Lo TuiRbRT: 81 ol Bt iiRUGe M haE LS,
Ant i - VEGmifvatto Mﬁ&te&ﬂdle&éﬁ@(ﬁﬂﬁhﬁmlﬁ ks Gﬁt@n‘d&ﬁ&h@lﬁﬁis@ﬁnet@diﬁad&&@d for
production of antibodi es nay be ., the VEGF165

D011/ 1438 BSOEPUSIDLn 698 668 dividskith bemp P enisd uBdas él“re skirfchaaningel EGE or

a f ag f r

asef ar' riameb BEAGHR, ket He b NGt ApHGERRL G il S (R
appar entpetiod bhise, sgkh 4d Hdninates, 8 ramtites,Hu raimMieGPd wEesmolgtth leegth by thii r st
screeni ng a cDNA.library prepared from human 5cells, using bovine VEG- cDNA
as a hyt} PERPLIEIAr obe. Leung et al . (1989) Science, 246:1306. One cDNA
identified thgrqby, @sﬂﬁaﬂeﬁl%oﬁ’s Q&@"%ﬂ% ARl dRiReiBn BaaMIhgE8RAbLM t han 95%
honol ogy to bovine VEG-, this 165-amno acid proteinis typically referred
to as hmenal‘chGFrnemME@a whpre\bEGlSIi&Eg defiveryris pl@@pea’alzclea@ﬁlmwupyommat@mrbﬁn VEGF

Vel o DTS e PETE ERY 1 8% S PR e st BRI AR, Sr ot ed

t he prol Adiihathesh 9 rdf&@ﬂ)l!ylv@th)/n £pstptihién thedkisandMideSdtg 6808 Wer€@k! s di d
not. Leung et al. (f 989) Sci ence, supra. Although a vascul ar endot hel i al

cel | gr dwcketisereased. denaxample. byspinehingiordvawivg the skevurt sndravweadiomaindsdiinges f or
subseque[gg t herapeutic use, the relatively |ow concentrations of the
protein 1n %ollicular cells and the hi gh cost, both in terns of effort and
expense, Tirapeagiovigermmg 15VEGF proved commer ci al | y unavailing. Accordingly,
further efforts were undertaf en to cl one and express VEGF vi a_reconbi nant
DNA t echni quede r(f@é@t ingenjion featpres, far exanyle.dhopsy af spBsringantigpdiopanshas_ 618

(1995), vari et y
of ti ssJ%gﬁgtéﬁrgr% ti gﬁ&n‘ﬁ%gré@%a@% {h%nd‘g “ g&ﬁ%ﬁlgs T eh?@%glegg% 206 am no
aci ds penctasaaneedst casat, tin agatieand.rittel praienamwmﬁloﬁl‘@sosfpdttumsnﬁgr example, the use

of anti-c-met antibodies, VEGF antagonists (such as anti-VEGF antibodies) and a taxane in
combination therapy to treat a pathological condition, such as triple-negative metastatic

25 breast cancer, in a patient.
Anti-c-met antibodies

Anti-c-met antibodies that are useful in the methods of the invention include any

antibody that binds with sufficient affinity and specificity to c-met and can reduce or inhibit
one or more c-met activities. Anti-c-met antibodies can be used to modulate one or more

30 aspects of HGF/c-met-associated effects, including but not limited to c-met activation,
downstream molecular signaling (e.g., mitogen activated protein kinase (MAPK)
phosphorylation), cell proliferation, cell migration, cell survival, cell morphogenesis and
angiogenesis. These effects can be modulated by any biologically relevant mechanism,
including disruption of ligand (e.g., HGF) binding to c-met, c-met phosphorylation and/or c-
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20VEGF121 is a soluble mtogen that does not bind heparin; the |onger forns
of VEGF bind heparin with progressively higher affinity. The
hepari n- bwodongu4s@sns of VEG- can be cl eaved in the carpoxyusSc@nmsesas by
plasmin to release a diffusible forn(s) of VEG-. Amino acid sequencing of

t he carboxy term.nal pept| de | dentified after plasmn cleavage is Argi io0-
Al ai ii . MAHHEMCEEHMal "core” protein, VEGF (1-110) isolated as a

honodi mer, bi mn%'é@(%%e'l&'téd&kﬂ%dmgﬁg hanral sﬁﬂ"'&b&%tﬁﬁ ﬁ%n{t{? ?or c-

anti bodies referred to as 4. 6. 2E3.1.1) and soﬁ orns” of VEGF

r ecept orrsetwior lexgnplic] the asffitfddyinnay lmodrbame@l C{rmet‘mh‘él 4 ki aghue vE@tmsn hethoi- hrer .

Sever al I cturally to GF have al so begen |dent|f|ed

Cecent |1V AL RRDHOTBITGS BHS Lol Teveom o eation Reatale GRes S8 e

ands VEGlimEeh 23 AhdBIA @ @aR B ad B4t 8bedM P T APSI10atiGN BablicatiBeWo. supra; Ogawa et
BIO|08I0a| Chem 273:31273-31281(1998); Meyer et al. EMBO J.

18 363 IVH20856)235R) e epe-dinked inysimrabrarhens @ssag(ELISAvmarng)ctiting gssgaen

15: 1751 (S4oRfA Mg SERHIC BVl fieRlhel milbody iR B 451wy
Achen eta thbrap§ukRAFEntRn eagethatdnd iMeserindSaith digSdse® or Soh@ithdms whékdre C has been

WO 2011/ 143665PCT/ US2011/ 036693 shown_to be involved in the regulatlon of
| ynphat |reeté%l? 6@%‘ﬁé’slﬁ gnvoledy dpp. g Aytibodss gy e sebiestadiethoriiglogigat)

TWQO VEGH cﬁ@ e 8@?% évqma{e' 1{5 &f&ctlg%&f%s]ag(aatggﬁg ene%g gg } and

KDR (al so ca hi buya et al 27; de
Vries eﬂthmiﬁﬂﬁgﬁbmﬁﬁkmemtenﬂﬁ&m@&gmﬁg&1mibmﬁmdabuxﬂbrmebﬁﬁmbelochem
Bi ophys. Res., Conmun. 15 586. Neu ilin-1 n sho to.be a
ol et e VRN ATER: ADOdBs (T B g I ot S A TRl e QbR B o
(Soker @he @l sél 398IMbedds, ?Qetgf’@ﬂé@cmgghﬂce?wes h%gﬂ(i’t KPBIAD?W&%S)SME

fam |y of receptor tyrosine kinases (RT Ks conprise a large
famly oWQ%&@f@hiﬁ?dc W@Z(}Oé&éﬁﬁb@ §Fhmplr¢$enm apehszélomdmﬂcaqr:wdmlaMmWn pes. At

present, I ea tee Q ¢t RTK subfamnilies have

G e L T R D B s S e
that ar &egtlbucmalhn{aﬁg A@@%mmm@mmng ﬂﬁmrihlm%lr@m affl 2a MaM A8 salsef cel |
types (Yarden and Ulric 1988) Ann. Rev. Biochem 57:433-478; Ulrich and

Schl essitpigead QA606y2 @ qmastyzméa)zssaﬂyo deseebechins F-8s IVEORQOQ 1 B 1 of inRTRE |
activat e@a %glo@n%sl(?gﬁ%}%i%béb%ﬁ' Rgmln\'fﬁ (1?1Bn ﬁ"d osﬁn ggsequen t:l\)ﬁ&hgsnangf the

receptor an e cellular su stra a variety
of cell Ldoﬁfenflﬂﬁﬁbbﬁﬂ& ifildntioh ¢ Rx dmBah) a&ﬁlsd: ﬁ@eant(bba&@)arecﬂ!;d d@&nl?&ﬁanﬂlZ)

Thus, receptaor %gr osi ne ki nase nedi ated signal transduction is initiated by
ext? acel GMRRTiFdBEFRet i on with a specific growth factor (ligand), typically

fol | oned by r@§§3ﬁaﬁ;H% k%ﬂ&b&ﬂlF&ﬁ&ﬂ?ﬂ gaﬂﬂh iaﬁ?%h?@%ﬁkﬂ@hﬁfndﬁn%ln

tyrosi ne ki nase activit receptor trans- phosphorylation. Bi g sites
ar e t herietontion e &k(ddis ftior hgamtirfamt(hb lctrhetreipgmalAntirlaGE dutbodies 20 kndwee il ths and

o1 ecul et (gt C FaliTR AeEi HEn Lopre et A aanral 4 R il g, ' o
di vi si ony 30b9/002521¢ MHBID7/ MBHIAN 02061 /b X mfzbmgﬁmum tihe7eavacep! ul ar
m croenvi ronment) see, Schlessinger and U lrich (1992) Neuron’9: 1-20.

St raict ur(aldtymuineb )ty AN - t299_L And-HKBDRamzhodies enayrbe administgrasibin ladditioh keantoermats i n

the ext ra%goélu %1rr 1nds% 1tut10n fo%laﬂglcemgtra%ﬁ 0 1@3:” ane region,

In some embodiments, the invention provides for use of anti-c-met antibodies
described herein or known in the art, in the one-armed format. Accordingly, in one aspect,
the anti-c-met antibody is a one-armed antibody (i.e., the heavy chain variable domain and

30 the light chain variable domain form a single antigen binding arm) comprising an Fc region,
wherein the Fc region comprises a first and a second Fc polypeptide, wherein the first and
second Fc polypeptides are present in a complex and form a Fc region that increases stability
of said antibody fragment compared to a Fab molecule comprising said antigen binding arm.
For treatment of pathological conditions requiring an antagonistic function, and where
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25and a consensus tyrosine ki nase sequence which is interrupted by a

ki nase-insert domain. Matthews et al. (1991) Proc. Natl. Acad. Sci. USA
88: 9026- WBQy11T@BeeAN et al. (1991) Oncogene 6: 1677- 1683 PCT/US2011M84603 VEGF
anti bodi es that are useful in the nethods of the invention i ncl ude any

anti body,. or antigen_ bindin ragne er eof i nd mjt sufficient
aff i ni t yPElEnoyoe agémﬁl?qﬁyt@sug% i A R S g o IR htéaleﬁa ogi cal
activit YOnQIaIﬁ{ggntlb%a "(‘f'é | an éﬁ%@gd@%dé@sqﬂg Wi bleUsatd Mnﬂ‘fﬂ% althPRsHIQ iqt her

VEGF honol ogues such ‘VEGF- B nor other growmh factors such as
P1GF, PDREE/or ensun¢sGH. antagomstw function apon kintiodiofrthetantibddyt foa targeemolcgnle. t he

anti-VEﬁF ntlbod hes |nclcf but e.not Elnlt a Qﬂglonal ant i body
that bi dl 9 SSPr%a%? ad%@"i‘éc‘ffﬂ%“%% b BT 15#?5?“‘0 SR By supetior

2013/ 143haRMEebkidoR0 A4 NR6688chVEGEn ARk UXIf fife ShdlortMsbeg @ibalM chptls indoma
ATCC HB 10709; a reconbi nant humani zed anti-VEGF nonocl onal anti body

gener at edvacempaicAdo Fep farms haviag siailarjsylptanyialty ifsaticakentigmbingag- 4599. | n

o SRAER s Ry SALPAL Sy IS IR Plafl il oo
regi ons Ribdineibédige rom- mdlddgnabmmbmeldtsarovséd/mdﬁirekmplllenwomsmﬂsgI(f omthe
muri ne anti-hVEG- nonocl onal antlbody A 4.6.1 that bl ocks binding of human

VEGF to]W?%ﬁWé%ébﬂ@ﬁ§hn%§H?§£?W¥9e¥§ 6% of the ami no acid sequence of
beyaci zumab, Ih@SIlngA)glal;Bgd%ES e dnfi& A AIRIBEY i dsr %!nﬂ[‘cs-ﬁle{ St@BBhY Yeghtuogy human

g3, and about 7 e séquence Is derive rom-t muri ne anti body

Ad. 6. 1. WmamemﬂMeaﬂd t]metetmnrc hnttrmm‘tmdgl camprlsésﬂia?a farst pdlgpkipeislear e furt her
described in U S. Pat 84, 879 |s 8 26, 200%» Addi ti onal

ant | bod.cgglnﬂﬁ@ﬂ&d@%&ha&vma dradip; B BRlYRBY F eunprisipg t eé%wfce B20- 4. 1),

as descrg \bgﬂ @&@L?QPUMRMMSGW@Q/W%%QRQ?@G@@Q MADHPRR
W2005/ 044853, and US Patent Application Publication US2009- 0142343 t he

cont ent SPTRISENFRRIRITHIS ABFISKNE A ¥BOMNE LBARTEESYY YA RERE FOTRLEN Wi n by

B A P S B S S oy p i deta Bl o p R R s R

0666868 BITFRA BLQRIGEMSIAN VTP SO FUOITYEeNVINHRPSN TRAAGORYEPKSCDK THT
20050186208, 20030206899, 20030190317, 20030203409, and 20050112126: and

Popkov e(EPPa@PAPEUuGﬁBSVBLFPBKBK&WE%T%Y%M‘@SI]IEDPEB’AKR&WWDG@t her

conpr i si gty Hey NEE TR ALY BS U1 an (R ek SRR REEAPE R g
ClO4 or AI&G@R[EHQWTILPPSR:EEMTSI{NQVIS(E,SO@LXEISGFYPSDY&VEV@QNG@ENPDBKTT%3
of the invention, the anti-VEG- antibody

ha§° a hé’a‘(/IyD%HSTSHF&XISMBFV@K%WQ@MS%SWHWHHHW%L%%K&EQ

sequenc 23 g}" %}QE
PGKAL E\/\%%A%%T%&G@éﬁ%% sﬁ%%&é%v %é%SL RAEE)QAEW%A%?PHW&SSWWF
DVMGQGTuankﬁﬁﬁqdmipﬂﬁhgﬁmsaﬂmnaﬂd a light chain variable region conprising

A et RBSBPS RSV I ARG s G LT PRERR T ERNR RS PGKARPRIP A

STRESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYAYPWTFGQGTKVEIKRT
25 VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:

22); and a third polypeptide comprising a Fc sequence, the polypeptide comprising the
sequence
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
30 VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K (SEQ ID NO: 4), wherein the heavy chain variable domain and the light chain variable
domain are present as a complex and form a single antigen binding arm, wherein the first and
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30GKAPKVLI YFTSSLHSGVPS RFSGSGSGID FTLTI SSLQP EDFATYYCQQ YSTVPW FGQGTKVEI KR
(SEQ I D NO 38). A "G5 series antibody" according to this invention,

i S an antwWoVEGH4age6i body that is derived froma sequenc®CofUSa01E®3&ns i body
or G6-derived anti body according to any one of WD

2011/ 143665PCT/ US2011/ 036693 Fi (%ur es 7, 24- g aﬁd 34-35 of PCT Pubplication
No. WD206491 PHACSEHE PreecTHiis & coraples apf T & he regiandridagiesses sebilivor at ed
herein by sﬁlﬁfaﬁﬁﬁ&ﬁﬁf‘rag%?&lt 2b8P arggr&) Pepl hl%?erchl‘%r&thﬂsM@%Qﬁ%gg AdingRgmentire
di scl osure of which is express y incorporated herein by reference. In one
enbodi nent, tlhenGembedinest, dint irtecynch amtdmdwompflsmcatheemabhaelpmrmivée domdioman

SVEGF d 3 183 9. .. A
"B20 sg(r)| If%hll% %%ghoggg%féﬁﬁﬁélcpgéﬁ: sse%e%ﬁﬁfi%gﬁéﬁl ant i body
that is fdgmie\AE(SEUIqu@sssaq}lemcsen@fenth@m%@s ﬁ{ktdnlﬂﬁgilgz Cgfmpalﬁzghgmhuﬁﬁ

anti body according to any one of Figures 27-29 of bl i cation No.
W02005/ 0P8blg domae eampirpsengding i aaie of 6PRARLEHCPR2dXp prb PR3 He seqrsnes ed

herein b e nd US
pat ot ASBITeh PORF e DR FbTeR S bodt bR Ao ea RS R rdBR0G, o
appl i catdomnsn edrepEep FRI SHY, FRZ-BINGRILIEC ane FRI4PHOYeqehes éfpiaed InFigne 1

enbodi nent, the B20 series antibody binds to a functional epitope on human

VEGF corfﬁEQsL%] Opeldi Hiedn pane em@dlﬂmty thedight s vargble dpgain gampriseg103, and
C1 A £ upget it r f sam no
amq(él1 reslil{ ugg Fgﬁg“nc %?‘anglé%@t g'q“@k telﬁcl%b%?ie&egnlg\rfg%%ggﬁg I?oﬁ? g bi ndi ng
of an ant&)body. Mutation of any one of the energetically contributing

resi dues of the antigen (for exa nut ati on of wi | VEGF b ani ne
o “hort g it SHTBRTSRTIEN: LSRR BIHBEHG AT B HE OhHtS GoRy Srehtadlar t he

relati Vech@ﬁfohBélBﬂal%ﬁ% (y(ﬂr&iﬁeyb?ﬂ{e \Zg%ﬁﬁéﬂn%@{wlhgdé ﬁuééﬁ&fd)er Amdifagn ant i body
wll be greater than see Exanpl e of W)2005/012p359 I n one enbodi nent,

t he rel atyped uwdtufd Golﬂqctlgmw%awseloné\hdeb@rﬁrﬁ(ﬁé@lﬁﬂfl@ﬁbymdqma bAhdildyopHBge
di s | ayi A.. Bri 96-wel I Maxi sorp i nmunopl ates (NUNC) are coated
g T R R B gy’ -

ové ni g formof the antibody to be tested at a
concentrati onn@he &ztﬁéﬂﬂhd dmtiRBSct &ittboll 06 BEscs (taPl afABSt ofle, %B%e feop. 05%

Tween20 T(PBT) for roomtenperature. Serial dilutions of )\/\E
di spl ayifteg yvecarighle rigien (SIPIht serieneas selqatedshirerndlee goup gomsasting obr(nf-DIR-t ype

hVEG- 1 |

min at | el BluaE ALATE RS AT R O8L E RO R GEBD ot 20
(PBST) . N@mb)c(u)lctmhagezonq)rdmtgeemmﬂca\m Bawkndh BVIE7 FONASTRES (S& iDhody
hor ser adi sh idn&.x' dase_ (Arer.sham Phar naci a) conj u(gat e diluted 1:5000 in

PBT dev¥of @PRBL%memsng psiupngeet P bwheei %CémﬁQWM@d%“éﬁ%E@
Perry LEIBSN&?;EM rgbwgl cg@})r@ﬂg%&{)&h&b?rnmowhe iBighh 8 mn, quenched

with 1.0 M and re spectr otorretrlcal at 450 nm The ratio of
| C50 vaI@‘é@FISWH,HL&EQGBO\I@/tZ)S) r(eplcmmmmlsﬁrgj sdquxfnce &deiCts, emerem Bindi ng

affinit the.r i Lndi i Qi Th best .characterized
Sear oalsin oINSl NPAPR RS d Ko27y ang (ANGOBERRSTPEFEE caoum oo
KDR and SE&\E%HJ&G F@rm h@hé%ﬁllf"‘lthpﬁQt‘PGSYVmW@SE(ﬁ B ING: 29{:arﬁfith f&geptor for

each VEGF fam |y menber varies but VEG-A binds to both FIt-1 and KDR
25 and(b) at least one variant CDR, wherein the variant CDR sequence comprises modification

of at least one residue of the sequence depicted in SEQ ID NOs:23, 24, 25, 26, 27, or 28. In

one embodiment, CDR-L1 of an antibody of the invention comprises the sequence of SEQ ID
NO:23. In one embodiment, CDR-L2 comprises the sequence of SEQ ID NO:24. In one
embodiment, CDR-L3 comprises the sequence of SEQ ID NO:25. In one embodiment, CDR-
30 H1 comprises the sequence of SEQ ID NO:26. In one embodiment, CDR-H2 comprises the
sequence of SEQ ID NO:27. In one embodiment, CDR-H3 the sequence of SEQ ID NO:28.
In one embodiment, CDR-H3 comprises TYGSY VSPLDY (SEQ ID NO: 29). In one
embodiment, CDR-H3 comprises SYGSYVSPLDY (SEQ ID NO: 30). In one embodiment,
an antibody comprising these sequences (in combination as described herein) is humanized or
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WO 2011/ 143665PCT/ US2011/ 036693 The full length FIt-1 receptor includes an
extracel lul ar domain that has seven | g donmains, a transnmenbrane domai n, and
an i ntracebDl20l1am3@6mai n with tyrosine kinase activity. Phe/uszmasebs ul ar
domain is involved in the binding of VEG-F and the intracellular domain is
involved in signal transduction. 5VEGF receptor nol ecules, or fragnments

t her eof ,"{'H&t specifically bind to VEGF can be used in the nmet hods of the

i nvention to IQ'oBQa&ﬁ%c@ﬂQnﬁ%ﬂﬂ%ﬁ Rovildien VR GFodY Qhfirbing GIRY £RY dReevER i ng [t

fromsignaling. In certain enbodi ments, the VEGF receptor nolecule, or VEGF
bi ndi ng fweagsent DRhevkwéin cach @Dgodomprees epmyists ardpnastssFbantially of sedquiiee f orm

of the receptaqr exerts an inhibi f I ctivity of
Che. VEGHCBERHAIR SRS UoE HoVEGD N Adog PP eRerdt ) P8 20T M bi ni ng
to its NakdiéialSHEIRNMLS cREQBEMs t6Bn (DR -$4! §BQEDAOAr @elks Rl o an't PR -

i ncluded are VEGF receptor fusion proteins, exanples of which are descri bed

bel ow. A-ZBERID NO/EGRrrespepsts e ap PeLﬁ $EQéDr1\é@éZ§tcgrrempé%m aa GABRY ani no
d f
g? | m?gﬁéﬁg?ﬁmg@' %{1&%@0{1&) 8‘;’&5 pdr R ﬁta}(ﬂ‘@sﬂb Iﬁfﬁ%@{zﬁpf’/o ?bg'mgs&)ohc?sat tpone

that i s CoRaN. eIannthﬂﬁbdﬂ@eﬂt Lenandbodihottthé imgntidiecdmriseg COR- La,OGIDRuw of
VEG-. In_certain enbodi nents, the chinmeric VEG- receptor proteins of the

i nvent i drPRdrs CHR-6H, §RRTB2a#1dC OB dnksscinspsh, dyoudes FPBRIGESAER P f er ent
VEGE re tqr lesul n e,
Chrbe, T Frae, S P B e D e R S A el 1 i o
| i gand- mz;d]Dig-LBe@Dﬁan);‘CDRth|and£I21R)&mj/v\cherdﬁDEaahenﬂpﬁm camprides SEQnKed to
am no a e fro ther unrelated proteins, for exanple,

i m‘runoglcl?g(ggi33 ﬂk]?gqgérggé@ her am no acid sequences to which Ig-Iike _
domai ns are o@fHiPEHRYhA hR& ﬁ@@@bbﬂoxﬁ%@%ﬁ@@ﬁm&é 0858 v@ﬁhlﬁ"ﬂf@ @BRY [gKi |l in
the art. Exanples of chineric VEG- receptor proteins include, e.g., soluble

Fl t - 1/ FonekpiRoHmentra CORLKDRIARE cqraprses kriolin2.a% AEGH su‘bsapytlone Bewnyf or

D o romitBy o e kiR R ST BE B R ey pa (R AEH PEEE VEE

i ncl udeBMEGN 6E€EEBE P, RIOSEGNBONA L, RoeVhaad B7Xed 1M drftp. snwohace of cells
via a trangmanbrane gomal n. AE such, sol uVPe for)r(ns of thte@VEGF recept or,

i ncl udi regbediment %CDBcﬁétvamarﬁrcem@m@ 1-5vhi. |2e3c<’a9rai9lselb@ftu1mnﬁdn ﬁ@yto and
| nacti va, aY'c:sﬁF gth%%ﬂ&kl RhLRE Bzfg\f ?ﬁﬂsém %ﬁ{)r ane'yg,r tHus.

gener al | y ecorre as CI ated wi e’ cell 1S’ 1’n which

t he nol eICLR)ems(FgerRgeSSEdr VYhet Bpi(8sor V). In ohbempodisent, al(rlvm}ﬁi oaridneat ur es

t he conbi natjon use of an anti- c-nget antl ody ang a chenpt herapeutl C
(e2fy., &£ompxiapel dubi- ésorﬁaélllhspaw@w gy sQpy Ht%loao pedriowingpesitiRBhE”r egi men

V\D 2011/ &3S EO Y2814 P3P6IFE15 (D, K, S, Tor V), E16 (L), E17 (E, H, N ot D) and
E18 (Y, E or H). In one embodiment, a CDR-H3 variant comprises 1-5 (1, 2, 3, 4 or 5)
substitutions in any combination of the following positions: F1 (T, S), F3 (R, S, H, T, A, K),
F4 (G), F6 (R,F,M, T,E, K, A, L, W), F7 (L, I, T, R, K, V), F8 (S, A), F10 (Y, N) and F11

25 (Q, S, H, F). Letter(s) in parenthesis following each position indicates an illustrative
substitution (i.e., replacement) amino acid; as would be evident to one skilled in the art,
suitability of other amino acids as substitution amino acids in the context described herein
can be routinely assessed using techniques known in the art and/or described herein. In one
embodiment, a CDR-L1 comprises the sequence of SEQ ID NO:23. In one embodiment, F1

30 in a variant CDR-H3 is T. In one embodiment, F1 in a variant CDR-H3 is S. In one
embodiment, F3 in a variant CDR-H3 is R. In one embodiment, F3 in a variant CDR-H3 is
S. In one embodiment, F7 in a variant CDR-H3 is T. In one embodiment, an antibody
comprises a variant CDR-H3 wherein F1is Tor S, F3is R or S, and F7 is T.

In one embodiment, an antibody comprises a variant CDR-H3 wherein F1 is T, F3 is
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intended to provide a beneficial effect fromthe conbined activity of these
t herapeutic agents. The present invention also features the conbination use
of an antwe 20twmsésant i body, an anti- VEGF anti body, andPaTdaisenmib@pipeutic

(e.g., a taxane such as paclitaxel) as part of a specific treatnent regi men

i nt ende 0 ovjd flCIa| ef f from t he conbi ned vity 5of
t hese t F‘%‘bgﬂﬁ O?H%e%e%’i’eﬁ‘ @P&Sﬁ CAPRTECE aéff‘“i“ﬁéﬁﬁ% ?TFIB lis
i ncl udess RWnel eﬁlbaeﬁnénlt rgnta%qbé&y cIMIR{SERE Ol 3R CDR 013 WAL Qg N £3 is
co-action resulting fromthe conbination of therapeutic agents. In

one enbd?dl rhennf; embediingrie altl ritbody soingascsretanedsCPBrH3 méictaie bt mehtF3af Rbr east

cancer, adm terln an ER-negative, P ative
FiRo. negSiitd fer Shamnbodtsiinl W bS SR MRE & Vs LIS B bbsiSh 4TS Tor east
canger g@tﬂs@nmmadﬂamg% setlnaﬁtenemﬁln{&tgm,anws&&ﬂ&n el aivsiet erat3a dose
of 10 ng/ kg on Da and Day 15 of a 28-day cycle and paclitaxel

admi ni stvelreseindtl 1&¥d5%l~§ 798 TngfrddB i5yA.| \n scpmqgmbﬂdlmn@agmdl_var@@yC@R HAd Day
15 of ”L@u%&};ﬂﬁ’#tp&yf' rishd) B%GLF%’BE'%E%@DR i@ecbﬁvﬁfftah%dﬂ V) ‘9§e§elﬁ‘3t hods
0 an

for the trea reas cancer risin mnisterin

ER- negatdavie corftprises gator e, thasshubiddapagat m\ssEQ ERNOsPRz 3 amhd—iERRrsomr
triple- ne ative) netastatic breast cancer patient an anti-c-net anti body
(e.g., cri¥ 1RosF Spidhadéesdrtherqomprist a Romag rubgrty IBlieayy shidnDay 15 of a

28-day a dose
of 10 g} %&%Oﬁﬁ%aﬁsgﬁ% eiltac g i SR A

adm ni stotenmﬁsm scquehes eombn@:@ smysltimﬁidwat ipusitiod G5 Brandfor By Ii28dme Day 8, and
Day 15 of t he 28-d cycle. .. ..Th res t .inventjan,also features the
ise of niis e Bitig> 205 pd 11 B e S dcIIE oA (RARC T og o

i nt ende%rﬁ‘tﬁ)dﬁﬁéﬁf lofiehele Qﬁﬂ)%tﬁeg' tBbsc@hfiB&dicd Fu?tﬁbrt & REE b Wukn & 1iERY Ghain

t herapeutic agent. Thu in one aspect, the invention provides nethods of

treatlnghanwﬂnkGOmmnﬂaSsmhmett conprising adm nistering to the subject an

anot her aspeat One RV EE AR el e B P o ERb s R et T

subj ect soﬁ@rmmoahﬂ@t@@ﬁmmaﬁaﬁr@m [120ankiB6d 5 fARfheEtorkR)sca CDAALI - COREL3, ant i body
at a dose of about 10 gdgvery two weeks; and ( a VEGF antagonlst

(such asCIAR- IéhtGDRfE@mrair@D 3 whengin sacigtprinTisceran Rises s saahencsidsgisiad in
I nvent i off; gy Nttﬁ’s ff’ﬁ% 489 ahf 2%3 e, ?oQﬁ§ﬂ§ro<ﬁ{qe§t9% Yq QARG cﬁﬁaﬂf aﬁ%}bo ?2; er

t herapy, erg. e absence 0 rabeu I'C agen I NC
chenot heﬂlﬂp@ui)mpna@e@m Lt hIH)Rr&Bb@drR Ry CDRt-Ho nad ICPR-oiBpwheeirt daeh

adm ni stration of furt her t her apeuti ¢ aqent selected fromthe group

condi st i NRGPEPCE HeAEEh Eicaisaunce dapjelst in AERITPHRPERS. 2 eh-TL 4t 2%ardt Povay, a
differ ef&n%'aiﬂl%\(ﬁ%d%hmw}z- ?%%egy ﬁgthreﬁeérﬁgqs%g@méwcbw@f @ﬁﬁ%ﬁ at ed

antigen, anti-hornmonal conpound, cardi opr ot ect cyt oki ne, anti -
2011/14KHBEHCIMUBZDRlH@S@Eﬁ&n&ag1ognmmmsagenhnthymmsmmeckpm&ﬂenﬁﬁhlﬂ)tor

i b £ GFON B398 CHARD bR BRGNP A o Ehegainngt f Baman

i nhi bi t aphelolip P8 AR}y dﬂ@ﬁpﬂf%éﬁérﬁ,coﬁ%%s%%ﬁbnc@ B $deainiidirhet M thes@
medi cament "t hat treats nausea, a nedicanent that prevents or treats skin

rash or atihodies. dleafgmewmgrcapgensw sequence comprises substitution at position 71, 73

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

In one embodiment, an antibody of the invention comprises a variant CDR-H2

30 wherein E14 is T, E15 is K and E17 is E. In one embodiment, an antibody comprises a
variant CDR-H2 wherein E17 is E. In some embodiments, said variant CDR-H3 antibody
further comprises CDR-L1, CDR-L2, CDR-L3, CDR-H1, and CDR-H3 wherein each
comprises, in order, the sequence depicted in SEQ ID NOs:23, 24, 25, 26, and 28. In some
embodiments, said variant CDR-H2 antibody further comprises CDR-L1, CDR-L2, CDR-L3,
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5medi canment that treats or prevents diarrhea, a body tenperature-reducing

nmedi canent, and a hematopoietic growh factor. An anti body of the
i nvent i orw0and/asgesaddi ti onal therapeutic agent) can bePauiftsSaiizoaseesl by any
sui t abl e means, including parenteral, intrapul nonary, and intranasal, and,

if desir f I I eatnent, |[ntral.esional adm nistration. Pa ral
i nf usi O@Rﬂgf,&ag%%ﬁ- r ARESELFSP COMRERGy BSHY; Tenequears deniepd in SEQD
i ntrapenhengals, 29r6S HREYS aREQHR é&@dﬂdﬁh&ﬁ&%&i!d%ria@@bﬁ%f@rﬁib%y BYrtiRRY
suitable route, e.g. by injections, such as intravenous or subtutaneous

i nj ect | mosPridepERBi I GDR A2; € DRaLAHEDReH 1 tand GIMRHR, stherain orehicontprisest iror

hr oni c. ' dosi ng. incl udi ljmted to singl
i 1 pi SR SRR SSEDESEETD Ol P RS B g e R R Eb e o
ands pul sBedeRhtiBoRE: RAFBCARIPRIPhALLHN REF R TTLEBARNY IchadifRen vtk eéiiefisus

t herapeutic agents woul d be fornul ated, dosed, and adm nistered in a
f ashi on seawrsicet Branogmiedgae offwsecantibedigsthe Eamewetkogons¢nss sagueiager ati on in

this cont . . £ 1 cul i i d parti cul ar
ramal e p SRRl T 7Y a7 3 B PRI ARE 0 et The
cause ofantibedield, posidert 71 ik, B kd afd/@eRiiy Al yInddnetditbod it of thHese amibodids,of

adm ni stration, the scheduling of adm nistration, and other factors 20known

to nedi dagsegpabadies fyrberccompyisC o humap & Hight chaddftamek GeRscpRIS SBIHCNFS
optionally f 1 one._ . I : eyvent or
e the” ai dhPich ifbodinichis?D e oTHb R ARER S B SR EM: sk PR oPESHETT <
depends Szma dvenamouvdrianf thardof. bbdynepxespht an anthgumidt antibddytspoaficallyebitdspa of

di d t t, d oth fact di .
Cener o b eat ST Fendh S REE hou B S er et ad AT s PRIRENE §0
descr i bad gheeghids 269.2958bekicrf LIBKRK RRJBEONIDINE: dpSRgCS ARRS SUbads Ber i N,

or in any dosage and by any route that is enpirically/clinically determ ned
to be appmepr KBDEAPRNE(SEEQ hl2 NOhiDi(¢- g rdseluan3 Hhd $ boldymet)rad MNREbNIFcan be

' ' t f er.abl t ' d inhihit d/ ti t
anith 1 SFE G o RS RS i 2 el e efbodat i A iR Saced
t her apeutibo®f kpscaraall9biddie eafirgadml tpitdpel thinl@ ByhgarCANGIEST a€ Rkt 03@ off O

which it binds. In a preferred enbodi ment, the cytotoxic agent targets or
i nt er f ertBeseguenrep sdp@pd frami the grpup ivengsiear L[EAQT (BRQIPI MO 83) (s@shiceducst oxi ¢

agent s ifnglude, e ' .Gl rj sE)NA
endonucljégs%@.()f%}{&i@%%g‘lkﬁgsc @nlﬁ(fﬂgﬁpygéyg?’r% ﬂseglggérrkfgt@a%g %ff]&gg g 'sease,
about 1 KPOSKGPVO(SEPIDYK PS5 €&.4, residuds 250-38) &)} mef) aWESRRQEQHIF (SEQ ID
antagonist is an initial _candi gate dosage f%r adm nistration 50

WO
2079/ 14@5HTfF-8sseM1ucH 3B BEISS Phe1Hd)- Jaone AMbodifenhep antagpnighadfiBP®, by one
or nore : i | Sehonf At 0 i<cal
Ghi 1y aoDERREALARTRR, ALR0Ren Bl hn AL PO O BRSPS
dependi Mm% sequbeccfidattoy sr stamihiignedh gleoequenPa EDIAQIT (SEQ lldedDr 3 e dosages

epeat o BIRRERET (s SR8, KerdoBP(Esr o Rl o Pl oramBi s e

condi ti gmNbhegf reatment is sustained until the cancer is treated, as

measured by the nethods described above or known in o
25 In one aspect, the anti-c-met antibody comprises at least one characteristic that

promotes heterodimerization, while minimizing homodimerization, of the Fc sequences

within the antibody fragment. Such characteristic(s) improves yield and/or purity and/or

homogeneity of the immunoglobulin populations. In one embodiment, the antibody

comprises Fc mutations constituting “knobs” and “holes” as described in W02005/063816;
30 Ridgeway, J et al, Prot Eng (1996) 9:617-21; Zhu Z et al. Prot Sci (1997) 6:781-8. For

example, a hole mutation can be one or more of T366A, L368A and/or Y407V in an Fc

polypeptide, and a knob mutation can be T366W.

Anti-VEGF Antibodies and VEGF antagonists

The VEGF antigen to be used for production of antibodies may be, ¢.g., the VEGF¢s
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the art. However, other dosage reginens nmay be useful. In one exanple, if

the VEGFspecific antagonist is an antibody, the antibody of the invention
i s adm niwDepadi4e686e every week, every two weeks, or evecy/ushoiemsseeks, at
a dose range from about 5 ng/kg to about 15 10ng/kg, including but not

!tlh(ranr QSS r%gleglﬂgg 8%?}% P‘g‘ﬁpg%}égfaéf)? Vgﬁ’{?rﬁ%taof? %ﬁ%&éﬁ@?@ %&?ﬁ? ;uggeand

assays. epitope. (l)ﬂlepﬂﬁm@éﬁml@ u§ehﬁ f@t@e‘neﬁtﬁ%ﬁn@ml?@%lb(ﬁteg of t%ﬁ\bé%m)n
adnlnlstered at a dose of 10 ngy/ on Day Day 15 of a 28-day cycle.

I n anoth@ﬂlE%@pwbeUDahxamkﬂbdnnémaant|body (e.g., MetMAb) adnministered at a

e body T s it Y EDE ot R REED it NPT éﬁﬁgi et et ouh

congent raatli Q@m%tboofnealqmp cHN AL RErRIEtih prdve. $RUR: &IQUDE® N fenct,he
anti-c-net antibody is administered at a total dose of about 15 ng/ kg over

a three Zﬂéelléoéeﬂné@DNA identiffprbthgighzenendesp 16 remagsyacid proteip heyipg erclisr as
long as qed %f”‘ 5‘0%81%(} t§%&9ﬁe Ve dlk 1%%&&6 ar?rcgd é{%&@%ﬁgﬁ cﬁuf{ r&edd t%)%sg ’

t hose descrl I'sS ‘achieve i ent

her ei n ignemMyEGF €8VEGFRodVEGRQS! The he®ietic getivifgrdfbintan \AHGF o/as dwﬂrﬁgd
and/ or after therapy. Generall |f a dlag nostic test is perforned, a

sanpl e rBREXpESYBE Hicruinan BYROE cHNA snnammafiar fogseckh Vs cowa%edm?eceélﬁbj ect
has, can g r | e,
cuch as Eims(eElaE SRR iRt VR ORI pfir bR o ST
sallva,(aﬁgnﬂﬁxaﬁbumMﬂansdmnKWaLmugs%sﬂ@h%ﬁBShkmmds@nuun1and bl ood

25pl asma, and, t he |i ke. i ments, the pa n

expr assr on orHiBh e a e seio bR ERTT sRY it teeke RO yTORuR s francan
be used 1fa91r§lts'bﬁﬁc'e§ YorRiBRGber® @&@ﬁfeﬁtlé ﬁ§eotlfé' r@ltah{‘i‘élgl 1M @61¥d3‘§§atldn@ of Bite

enbodi nent s, status w || be 1dentif by i mmunohi st ochem stry and/ or

fIuoresqmwcennﬁb&muhrh#bwndﬂzdngbno%1hmm®n&nnmxﬁﬁﬁGMvnd@wpmﬁﬁbddﬁWBﬁnsg

oAb v HBR TREH BT Rle gD P, ALLBRity. rurler RRBRIREI RIS . o 54

score;  dgdrcintlicRPrciBY EGENYa Ri¢ofibirRht BRGA ﬁblﬁhhmg@séevg (ﬁ&ﬁ%%%?mb@li 0 <
1.8 or HER2 gene copi es/ nucl eus < 4) FISH negative (HERZ/CEPl? ratio < 1.8)
VO 2011/@%65@%72(%@06_118/@@%@@@hswfﬁ@@mcvf@d(fhm) gene copi es/ nucl eus <

4) ER and PR gtaf: H'sse)&g%/sggcgmqae\;a 1te{9 (E}/Egﬁuea f%l}él@eflgﬁgdm&%ﬁﬁﬂ{ﬁ’l f43e

subj ect's cancer exp ermnin expreéssi on
are knowssi 8%, hed 206 amtogicids IpkiCmaneiméd) Sidul tldgi fivgn hlt@nhmtdIONA spieihgbodi es 5or
anti sera, referabl pol.ycl onal anti ser and nost pr fergg nnnoclonal
an®® bodi & Epebﬁ.afsoelybﬂ%mﬁe&%t ﬁta‘?q{iéfﬂo’atl“@g hepaging the dengse forag éé’%@ ndyhe

ant i bodig f ensel ves,
for exa ?m%@ﬁﬁﬂ%m%§%§§§§Q1ggr%@%ﬁﬁﬁ”ﬁ%ﬁ%@%@%@%ﬁ%ﬁ$§g§?é{Vﬁggﬁgg%FabelS
such as, clebwedl imthe oarbaxy tenmyms by pédsmars thelcas: & éirﬂfusﬂblqo@rmw) dﬁVEGFr ksl | ne

22;)15 522:31615 emf\elfl}txflel{%nqafléhég% xyutgll’n%?lgll pee%tlg d%%tl%[ e({le gﬁer p?asXmll glealljvsa%g 18 Krgno-

Alajj;. Amino terminal "core" protein, VEGF (1-110) isolated as a homodimer, binds

25 neutralizing monoclonal antibodies (such as the antibodies referred to as 4.6.1 and 3.2E3.1.1)
and soluble forms of VEGF receptors with similar affinity compared to the intact VEGF 65
homodimer.

Several molecules structurally related to VEGF have also been identified recently,
including placenta growth factor (PIGF), VEGF-B, VEGF-C, VEGF-D and VEGF-E.

30 Ferrara and Davis-Smyth (1987) Endocr. Rev., supra; Ogawa et al. J. Biological Chem.
273:31273-31281(1998); Meyer et al. EMBO J., 18:363-374(1999). A receptor tyrosine
kinase, Flt-4 (VEGFR-3), has been identified as the receptor for VEGF-C and VEGF-D.
Joukov et al. EMBQO. J. 15:1751(1996); Lee et al. Proc. Natl. Acad. Sci. USA 93:1988-
1992(1996); Achen et al. (1998) Proc. Natl. Acad. Sci. USA 95:548-553. VEGF-C has been
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10secondary anti body, conprising antisera, polyclonal antisera or a

nonocl onal anti body specific for the primry anti body. In sone
enbodi nerwe,2081¢B6e5f r om a subj ect expresses |1L8, in sompCeniseailngdsds,
supranormal levels of IL8. In some enbodi ments, serum froma subject

expresse reater t out m of 1L8, or di ment s,

gr eat er AR t%%%mvogﬁgag%regwlom ﬁ/ Iymakifie BHigeaRsHsnUS Rt glbrrg?lf% a
subject;g%gmg§gqg5@9g@ter t han about 10 pg/m, 20 pg/m, 30 pg/m or nore
of IL8. Methods for determining |IL8 serumconcentration are known in the
art. Two NEﬁfm@cenmdiawebﬂes idewifigen Flt-dalso sallsid SOEGEX D @8 EHRAGF, in

From o Sabp sur oot EREAC Syue sraPRiokisin §5585715. Boo e ar (5800

pg/ ¢ ofschdabe 255:989- 9911 Te@iEn 6NN OdDIBB S/ HE BiQAFE R A0, PISOTIST79-1586.
expre55| on In a sa . froma tunmor or serumin a Eatl ent treated

with a dﬁ%@plhmldg@ngﬁmshommbﬁ aselvetienBBUF resepeor, 4hle toHand thedwpain-wi th a
VEG- anty %?d%ﬂére {gﬁ“ @ (fog%r % a‘t'c(ﬁ‘9%8§tcpe?zcdj %fsxﬂgz Boﬂhsplpf %%Pﬁﬁh Selory @ for

response r c-mnet agoni's
enbodi neh¢ amitlesiireapest tRosxp kamsésqR THs). SEM@REKS aa@pﬁwmlaege‘ f@agafiigrof such as
interleukin 8 (1L8), vascul ar endothelial cell growth factor A (VEGFA), EPH
recept ortraﬂﬁmeleéwm FecepiRE Wb Hierss bwlR@aal(aAH@lﬂﬁmt Dresapt. BidRst AingEep ElfNBz)

IS | prognfSticERTR: Sibfarfilied I%Q%@é?ld%ﬁtlﬁ%de qfh t8ft (ermefklﬁgste ﬁ'ﬁ(ﬁ%}ﬂf
act|V|ty Decrease 1 n expression na eterm ative to’an untreated
sanpl e ancluildshrecoptaas dracarctcoucaal rfmrtlhalgmmh ued drffetraitmtlom/ of 4 varidte opadli tgpts s

expressi evel trea t with_3 - et . ant ni st

cr bat e et RS oke aatenni ngbn et URendng S58Rsgect Closo) |
sone e”t@éjl G‘Fﬁﬂﬁzszqeﬁﬁ@ﬁﬁﬁﬁldﬁctﬁfn df‘{@TI@(BVa@ﬁ%téH‘uﬂdﬁ 188 0Rldfhg, Shibh, froma
tunor or serumin a patient is prognostic, e.g. response to treatnent

or for oesmdts imphagbeiyktiof aftheiraceptomand nbddplﬁﬁdﬂléarf Szubstraé®p ambsibseajuenthet

- replgarts _
o dher R Rl deL RS A Ty B AL S et b oqug PP 23S
2011/ 14 366HREU5A0 i OSRO0 A SaraRSansiotibn.is (bliabd Nﬁeitﬁhcbl&ﬁaﬁﬁ&&ﬁﬁhon

| evel in e patient prior to treatnment) in IL8 expression in serum
i ndi cat esith esprsHEespwth fagter tigend). badeatlydellpwedpreseypiodimenigating. det er ni ned

ol At Ve AR AR Bl R L RTS8 LRy fapTm! val ve or

relative S ‘exp ression 1eve nent wth the
c- et arﬁhagﬂmﬁanc(m Blmdlﬁ@mmrate ﬁhblteby5fbaf$tfoﬁ1mtragﬂ]mi£t51galﬂréﬂ§d¥ct@ﬁt agom st).
In sonme enbodi nents, increased mMRNA or protein expres ion in a sa

e. 40, frooeanlesandrlcdsttodhs Homotramnlees pyl a&%’&c%‘ffllﬁ’ ayteplﬁémwa%ﬁ% B%u st
and in souR.ReAN AER S thfeléggtla?ﬁatte rc@lffﬁl%dre%&lge e\éECé%uf%f\‘;ﬁgR rﬁl%renilaton

prognostic, e.g. for respon o treatnment or for c-net antagoni st (and in
sonme enbodhbintesfebor chanegponsies ¢xoracelmddr ratagonoshent MEGFS cikssiger atl 10and

taxane) Ccrease on b rmned relative to an
untreate %H@Pébdge ﬁﬁf%#gﬁ Egﬁib%gmﬂgﬁxﬁPg§iﬁ%Ewﬁ?mV@1ative to the
pati ent ﬁ@%g%ﬁh@mé a¥@hinRid Ak ckRadlIGRY BBRhin glhgkhﬁananei%braﬁ@ tf@%@&m st (or
treatment with c-met antagonist and VEGF antagoni s sone

enbodi memtls, corr@@smvrdsmgimﬁge s uenagwish u@nteemgtedfbtyra lﬂe@por@et domain.eat ment

150r for c- et w% edg) here g@&jprbe a fixed
sanpl e, t&ew(f Q?Sf’ F?C ygtl‘é aP‘?l Hs‘ér% gg??@F WS E, a frozen
sanpl e. (E;wog@tea@ u@msldmar maceuti cal fornulations of an anti body as
described herein are prepared by
Anti-VEGF antibodies that are useful in the methods of the invention include any
antibody, or antigen binding fragment thereof, that bind with sufficient affinity and
30 specificity to VEGF and can reduce or inhibit the biological activity of VEGF. An anti-
VEGF antibody will usually not bind to other VEGF homologues such as VEGF-B or VEGF-
C, nor other growth factors such as PIGF, PDGF, or bFGF.
In certain embodiments of the invention, the anti-VEGF antibodies include, but are

not limited to, a monoclonal antibody that binds to the same epitope as the monoclonal anti-
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20m xi ng such anti body having the desired degree of purity with one or nore
opti onal pharnmaceutically acceptable carriers (Rem ngton '1ls Pharmaceuti cal
Sci ences wethiiedsdsson, GCsol, A Ed. (1980)), in the formCofuskyiopbichs zed

formul ati ons or aqueous sol utions. Pharnaceutically acceptable carriers are

general | ntoxic to recipients at .the concentrations .

enpl oyed\?/EQﬁ&nilﬁ%qum‘g?-15159(?%?%*358%“5%11 /gﬁ_%?g.ﬁﬁbﬁ?g%rﬂsmg% naY WRYE AL e,
25Ci t rata%ti-@EQF%JH%Eloﬁﬁ%ﬁ'bSdﬁ%édé%tecﬁwcb%gj@fﬁr&té Bcd YdbD @sedrRic acid
and net hi oni ne; preservatives (such as octadecyl di net hyl benzyl anmoni um

chl or i d&57:4/8Re4H8P hdmonmerebidomiatethehen AEGD pntitmdyh$ GBédeizuimeh BV hiorlsam
chl ori de; phenaql ,» be hol ; al kyl rabens such as nmethyl or
propyl gﬂ‘Pg’Beaﬁ; r@ﬁ%@&(ﬁ(ﬁg r(gs%\ycé%ﬁw@cyi&c%@?g%dﬁ at:?g B@ﬁ?i%(g]l . and Y
M C§ €S0l framdvik 'i"@gi&i?stﬁn@ranﬂ@étﬂﬁhdﬁl@%@ﬁllpléﬂ?éﬁta%@?ﬂkteﬂrﬁinﬁ ic86@S FroRthy pept i des;
30proteins, such as serum al bum n, gelatin, or inmunogl obulins; hydrophilic
pol ymer sneifchansish YeGY vmangrlopalragtipedn 4. & hithe biaskesindinglof Aymgn di(reto its

| ut am a ' i Shbdi £l N | ysine: 0§ ri.des,
i sacenarroae® AREeB by 3 EbGe B Kayios B DR IRBC RSN b

dext ri nsf teh@hratwod ragiend, 3s ddizld dionBiindin BPansd shoth 78SofShiEscgaencen®nni t ol ,
trehal ose or sorbitol; salt-form ng counter-ions such as sodi um nmetal
conpl exelsriyed fomzne mupipe 2p1hody 48663 PCT/ US2011/ 036693 prot ei n conpl exes) ;

angjor non-i ﬁ&cé&%@&ﬁﬁ%& RHEHiAR aﬁﬂl\ﬁ‘?@}ﬁ%ﬁ}ﬁﬁ&' a}f&@{n&g}p ESLrib &gl ary

phar maceutic y acceptable carriers herein er in e Insterstitial
drug di dp8r BatoNoa@8sv,87Ssusleddsbsid, db0e Additivail-aatbodies inylabetherG@asi20

gl ycoprot ei ns (sHASEGP),. faqr le, hu .S .PH: 2Q hyal ur oni dase
o1 yoopr CERPTEHbBEn (b, (o BED 3 IrASERE it Bl CuDiFHBr T | onal | nc.) .
Cer tai n 2004813 DHASEES iandn TS, RPAS0@5/041%83, dHaalydhies AMIRERO, are
described in US Patent Publication Nos. 2005/0260186 and 06/ 0104968. In

one aspdbblicationHASHIGP-0142 34ithecedtent bhtheseepatant appleatioith are oxyatssly

gl ycosam nogl nases, such as ondr.oi t i.nases,. Exe ophi ) i,zed

At body MraP AR TR o, R PR AR s RS 28 M 828K ueous
ant i bodys, $8,.989, 817091030; 6163427 ; WOSL4 siE3Pe W ©d/30044/3vBBUanLONEP 6, 171, 586
and W2006/ 044908, the latter formulations including a histidine-acetate
buf f er . 0066868BfK&).5.dtatgit AppbentiearfaibHcation Ness 30QHAPH U 20BTHE 80HMn one acti ve
i ngredi r i.cul | ndi sat | ' r

prefer agb@&)%%sg ggmﬁéﬁ%ﬁé‘?@ E@adr%a béa’cat%lﬂ\% ?{) ?Qalg 9;1 %%tahg (Ii)L Oﬁ%%\n%(% E/ éjraog‘érfds bgf fect
each ot HermurSlsicahddthelsi28gr1adi16n (300 e Oshar batithodigriededd thdsd thackin®dicat i on
in amounts that are effective for the,purfpo;:ig i nt ended.

L.n _one
enBodi meHCtionalspitope A Buman YESHT ¢apptisgie efeyidyrsili/ cMlseR19nY 2o 2rgRafd 400
ng pres i e i1ngl.e- Lals i f
A B R L S ST LR R
a-trehallgsendlOB9drat e, 23.2 ng sodi um phosphat e (nonobasi c, nonohydrate),
4.8 nmg sodi um phosphat.e (di basic, anhydrous . 6.. Opol ysor bate 20, and
Vater for 1 ni BB SROOUEIST 4B A5 R ShoaueY EE P HR G R OB g 8,
a- tr ehal\Qgigh1d @6k 8bRprisiie the TBIIGREL UMiIRNASP SRfusndemonobasi ¢, nonohydrate),

19. 2 ng sodi um phosphat e {di basi ¢, "anhydrous), 6.4 ng pol ysorbate 20, and
water for | njlE¢QLYESQIBPLVERGGPERLINAAIGYTHFIINY odMEB VR@Ab. Bevaci zunab

mor ot nan S PNy H NG RORREE B R R STk EA SRR nai et on
bei ng t reavey,C AKePEINaRGSSHNOSE DVW GQEPTIVEESE @RQ BHENO!3Z) es that do not

and a light chain variable region comprising the following amino acid sequence:

DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP
30 GKAPKVLIYFTSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ
YSTVPWTFGQGTKVEIKR (SEQ ID NO: 38).
A “G6 series antibody” according to this invention, is an anti-VEGF antibody that is

derived from a sequence of a G6 antibody or G6-derived antibody according to any one of

46



adversely affect each other. Such nolecules are suitably present in

conbi nation in anmobunts that are effective for the purpose intended.

Active i nyoeaedignsesnay be entrapped in m crocapsul es prepansdiiifoaseoexanpl e,
by coacervation techniques or by interfacial polynerization, for exanple,

30hydr oxynet hyl cel | ul r i.n-m.croc I .

pol y- ( rré%ﬁVF‘?ri’t%agi/lagg 35-3mac? pelicaion ﬁé\@@?@@@??&% HhecBireot gdesust ug

del i ver yorSyeieRR xbicQly Breafiokfed hirPRIRRRrerRL PYM NsSPETIRBRSIRRNO.

m croemnul si ons, nano-particles and nanocapsul es) or in nmacroenul sions. Such

t echni qU¥©280F044850| theedtiterdiRdosurgefonhish BrexpresslE indoriratsd heneoelsy 16t h

diti , | . Ed. 980) . 2011/ 3665PCT/ US2011/ 036693
Sulst o IR A fLom ol o X S5 ubOdY Bl to P R Rihe.an fygman

sust ai negEGE|c8apHsiRE eRaRt FONSY2 neradersemsnasymabheomat ri ces of solid

hydr ophobi ¢ pol yners contai ning the anti body, which matrices are in the

f orm of shapet ‘B2 paricsgntikody”” ap¢argipg tethiningeoaps an arfi- VEfHeartbody et isons to
be used i Y 1.NiStradd on. |1 N i]it y be
read: |y SSAvepiy @R i S ARBEPpOEBE A NG FUERbIPaccplfthy I dnf S8
menbr anes Figdréd ZR2Y of PCT PlbEcadtidh N WWOD0EHE! 2869 tthe ciitire distR3tire@ff wibih is
invention is the abili tﬁgof produci ng marked anti-cancer effects in a

: car human
pati ent SKPIRYHINOMMIAGherEHiicEApRoct S-F aise Ped TabligtiraNe WPRERY8H8dso
thay theanaags Fﬁ&n&ﬁ@ﬁi‘%hﬁcﬁf’ﬁﬂlf& ‘6&88&6(5@@6{@3&3,%@5&1&m ofgf%s dtbftacy of the
treatment of the invention can be neasured by 'various endpol nts conmonly
used i n apphtaiahs mg cxpresdy itcogairatedheeini tnyciletedéneg. budnaahbddimintethetB20 t unor
regressi on, tunor ight or size shrinkage, ti t o pr.agressjon ration
of s r visats oty BEGT B RineSOBT pftnson ook FOF SmBHERE FRLT BLEdbn o
responsgy ARG ayakidyo 9d1 Ik foq. ET6E ahoerngpeuti ¢ agents of the invention may

cause 15i nhibition of netastatic spread without shrinkage of the primary
tunor, or nayA Sfumplignagggitapel acapnding fasthast ingengiohecfiers tBevansecid hasidues of an

ant | - angi ggeni. ¢, agents used in.the inventi tar.get the t.unpp vascul.ature
and not RS ARG e HREEmeAL Pong Bivia dneBlOEY: MhaloTBHmiaERers

uni que ah@sser@dtically t&RAB@MIgtEYUGSes oAk dnftipte{for exafiic, Mgt greofulil @it emeasur es
and definitions of clinical responses to drugs. For exanple, tunor

shri nkagéEGF byekansrortheaelanmsiation) will diguns thehsidotezef taatipors swiyihpehused
Gt or o rellile LB SRR SonRiah EY BORACSpARRAA DBGY) ofRYGHIARRIARTRES, 10

determ ning efficacy o erapy can be optiona udi ng for
exanpl e, gremashiresrert EahmpleaSofWa2005/0m2339).mBr ker entaidiraag] g e¢lebicsattinidy

measur enent . of response through radiol ogical i magi ng. Anti body Preparation
25PN a fiatie Helctampedidy aawh&mg%%yg al&acg@rdeﬁpf?gl%li -opri¢the Y4niR)gMaxisorp
enbodi I : f TR Ll &gmgi ation,
as des E:nrh1 ?E@uﬁ 1>r%ltééetct I ogsﬁéﬁgﬁﬁ?%@?&tﬁﬁ?%@ FAa\ ff?ﬂ]:l tng@le ahifb Ibﬁ

cert ai n testtxbaian@ntantration ah2udimdyn PBS\windddodied giith BRLs 025 % BSgo@ndidi06%

const ant_. ( Kd < 10 < 100 nM < 10,nM , <1 n < 0.1 nM nM or
< 0.001 hif QEF.LB%%)@?MW% ts@@?raa%ra.Ser%ﬁ#%@pé%@gféwgw@gﬁ&f rom

10- 9M t Qi dfndbiMmutants (residieL81€0€ Rty Oh VEGEREIUO Bl HBT &rc first
radi ol abel ed anti gen binding assay (RIA) perforned with the Fab version of

an2ant i bodipatsfl anrtheFastoaertiplates ferntdirgmrat agond egererdsend, nd thhplatesldrowishgd
assay. Sol.uti indin | f,. Fabs .for.antigen .i,s neas d by
cau 1§ brat PSR A e T8 o ditheaf TRl RET RIS 2t gen i1
t he presgneRlidihl atibolly Bbise¥adiSRpe@®Kidase (Amersham Pharmacia) conjugate diluted

1:5000 in PBT, developed with 3,3°, 5,5 -tetramethylbenzidine (TMB, Kirkegaard & Perry

Labs, Gaithersburg, MD) substrate for approximately 5 min, quenched with 1.0 M H3PO4,

30 and read spectrophotometrically at 450 nm. The ratio of IC50 values (IC50,ala/IC50,wt)
represents the fold of reduction in binding affinity (the relative binding affinity).
The two best characterized VEGF receptors are VEGFR1 (also known as Flt-1) and
VEGFR?2 (also known as KDR and FLK-1 for the murine homolog). The specificity of each
receptor for each VEGF family member varies but VEGF-A binds to both Flt-1 and KDR.
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WO 2011/ 143665PCT/ US2011/ 036693 of unl abel ed antigen, then capturing bound
antigen with an anti-Fab anti body-coated plate (see, e.g., Chen et al., J.
Mot . Bi olw0298/8645881(1999)). To establish conditions Por/ush@1A3&ay,

M CROTI TER(r) multi-well plates (Therno Scientific) are coated overni ght

with 5 [0/ of capturin nti-Fab antipo Cappel Labs) in 50 nM
sodi um %bf%éﬁn&?ﬁﬁ%g%ﬁp}mgﬁ@%&B%tﬁ%@ﬁwﬁy3%@%@1&5%% BHYCBI8 ESHovi ne
serum alpiyGiBmbRAnEBSMERY, afdeh InabdiNGriBHafh Rith HROTNE BERE RLEWEE The
(approximately 23C). In a non-adsorbent plate (‘Nunc #269620)," 100 pM or 26
pM [ 125 Kxiraertl lutpes dormatn igemvohved initheddnding bt ¥EGFadnddh¢ intiaoelbilafdomairals of

i nt er est. qﬁ%e conﬂ st%ntt.w’th assessnent of the anti-VEG- anti body,

Fab- 12, TR B8t ", hcer Res. 57:4593-4599 (1997)). The Fab of

interest is tVIEQFir&teploahRflecWa! Y fBdpinenfONSES, that BseciitiallG Bhalttb MEGRYan
continue for a longer period (e.g., about 65 hours) to ensure that
equi | i bricused B the arotead's of Hisripedntion to bind torind wpuestertee VEQHSIretcie thadnt he

t Wle ' : ! . h o Th
Solutt ot Shipk A S URALD o B i RLEIRE AN PEG P rébopuol Rl IR, BOYELE The
pol ysor taddng GagrWEENr26Y, )s d solRBSforith euthtal gFpl1ate soltible €ordt ofttle rdeptopl / wel |

of scintillant %MCROSCI NT-20 TM Packard) i.s added, and the plates are
count ed AL A tonthydipiegicalastiaity oplhedr @l Prasein by bindingtoes.

Congent rag ) er%i)%ﬁfe%gntﬁ?qt hjaﬁltbiﬂ&ﬁ{g td R?ﬁat%{é%cﬁ%o%@i%{ggﬁ& #0 %Pl Tpxi el

bi ndi ng are chose or use In conpetitive Accordi ng
t o anot hergetsdilodAhmnhcludet ars VEHS tecegtoufisiog psoteinacexapipdes mb whichsmaance
assays %&@%@% B] ACORE- 2000 or a BI ACORE 8- 3000 (Bl Acore, Inc., Piscataway,
NJ) at PO rmobi i zed anti gen CMb chips at -10 response units (RU).

Briefly, carboxymriwnrteddpnt pafiRiOsRESA6r BBIPSle (h%é_aﬁlim, Inc.) are
activated with Nethyl-N - (3-di net hyl am nopropyl)-carbodiim de
hydr ochlsequatecy EDEFd foth gt owoydifictsinhprotades, (NS oae obwhichgs @ ¥ BGte

supplier's instructions, Anti is diluted with 10 odj um acetate, pH
2 BP0 reSpt i 6 2 T O BERDR Refraty R kvl Fin Sk lo B OERb AN
25p1/ m nE Bioldie hEtBNE APNHEGKI IRdcelath chbhddaspanste thiiesic (RAF alemorpl ed
protein. Follow ng the injection of antigen, 1 M ethanolamne is injected
t o bl ockorefsine & thednygensigp sonsmsof Ringx dcid sagerngs derpyaddTom gplyftyiodliderental

dilutio .2 1Nnj in. i 5

pol ysor bar” 36 PAEi T AP e i o OL B bR Suich, ety Mgy
appr oxi nateghiy, @&l debémignlikeAdmaainafronhd attescl(ilanjgaaddidiissegioatdfal fiat es
(koff) are cal cul ated BOUSiltri]Iaigaégi npl e one-to-on mui r bi ndi ng nodel

Lan
( BPACORENEy KEY r655P1op AR HBIG; a5H! PAP§NORYy ﬁgmrmﬁ%rawé%ﬁgﬂ PIHEILi ng t he
associ atg 1 Liat g Jol L i ¢hati on
const ant Rl ShERACLELLATEERRES SOME iy Rlabitel WIRACRIZRET P )
J. Mot. Binoiins 28 8018bineB8/11l pd A8y aprar¢th ¢o those off dmegeskds inlt@6 akt Axdadleby t he

surface ) 201 665PCT/ US2011/ 036693 pl S a above,
Then t he SR Eah FRPGEPER AN A T FR OO ek e ant: Cctchichi ng
techni quekpiRakc g%%b% A NEGNTERHS S cOfordREMPRITT Alif%ﬂiéa%ﬁ%mm@aﬁoﬁ Wossi on
intensity (excitation = 295 nm em ssion = 340 nm nm band- pass) at 250C

of 2a 20 WKI93A#SAnt i gen anti body (Fab form) in PBS, pH 7.2, in the presence
O 1oL SAMGEALE G 0050y A SEAHE LSl b BPS ATEA
includes VEGF receptor proteins which are not fixed to the surface of cells via a
transmembrane domain. As such, soluble forms of the VEGF receptor, including chimeric
receptor proteins, while capable of binding to and inactivating VEGF, do not comprise a
30 transmembrane domain and thus generally do not become associated with the cell membrane
of cells in which the molecule is expressed.
Therapies
The present invention features the combination use of an anti- c-met antibody and a

chemotherapeutic (e.g., a taxane such as paclitaxel) as part of a specific treatment regimen
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(Aviv Instruments) or a 8000-series SLM AM NCO TM spect r ophot onet er
(ThernmoSpectronic) with a stirred cuvette. 2. Antibody Fragnents In certain
enbodi merwe,20an4365i body provi ded herein i s an anti body PCTAS2®N036693

10Anti body fragments include, but are not |imted to, Fab, Fab', Fab'-SH,
F(ab')2,.  Fv, one- arnmed antibogdies, and scEv fragnent and ot her fragnents
descri bdBIBEIbR Pregde %g? ‘icb\iﬁfg?“ the gombined say VT Afghessiacrareylic pggion et

al . Nat _-Tﬂ\é%ﬂﬁsegt: ihe &bl o208 Res tHOSonfbih f)0n8Ne Bf ars &ifik cf-ﬂlé‘tgiﬁﬁ%éy, an @fti- ©- 9. »
Pl uckthiin, 1n The Pharnmacol ogy of Monocl onal Anti bodies, vol. 113

RosenburgE@h dntbwstye ambis chenfcBimrapegsc (3/es b tagandewh e pkilitaysh). aspeg-ad 15 ’ (1994);
see al so 15 93/16185; and, U. S  Patent S.. 5,5 4 and 5,587, 458. For
i scuss BICBY TEABAnG R NI togterns » BeRwgierd R ey AGeoPuRR A BY nai ng
epi t ope Jreisdsd ursaR0fc Rasnkd) Iriefeh 8RE A ficBt M tHO chpbihatidr Bclud@e bkt iSnofat ent

No. 5,869,046. O her nonoval ent anti body forns are described in,

I, | . . . ©€.9.,
WD2007 04808, toygronsdksksy or phaoreadisames capdiopgoodirusygs the @iebipstipadt
ant i bodi . i bed, e.g., in W2005/063816. Di abodi es are anti body
20f ragnéﬁ%rgﬁgvﬂ%&cﬁ(é%% antigen-binding sites that nay be bivalent or
bi specific. Saenctabodixanplies inkEht#ddphrOddes MEnIROBE Cikltchimdti d breasitcander,
Nat. Med. 9:129-134 ,(2003%; and Hol linger et al., Proc. Natl. Acad. Sci.
USA 90: ompaispgsadninisignyg torny Bihagedscahl-negttigperd ERgmeeatnsd EResitt+ bed i n
Hudson ) - Me : z - i ofmRi_n i i are
ant? body " PR B wiplClsfy dame hiict QR bancel Ml AR AT bh AL Boe
var i abl eMddidb radminateredoat aalopoof 1 (bmgdfg dnhigay 1 gind Denad nf w aBidabkecldambi n of

an anti body. In certain enbodi ts, a.singl e-domain antibody is a human
o ngl . dBRER AT HOR Db g A0 g STy b bedabgnd DS D Ghat en
No. 6, 248 5d.QaPycle. Anti body fragnents can be made by various

i ncl

techni ques, including but not limted to proteolytic digestion of an intact
anti body as elone ambpdiotnt tthomveytiongeoviésracthodolor thegtdagm@ € brgastEanesw| i or

h : d i.bed herein., Chi i . H ' Ant i bodi |
Cestal n SweaTrer A el in SR S5 B Rt T LR R R R R b0y,
Cer t ai n iHER2-€otipl DRcHagse)ah @ad/FCHrtdie Bancer Shticnt dh ddtiSe-nfRb@odNe.g

4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA, 81:68 1-"6’3855
(1984) ) .MetMbleadssiatisred ata dope aelQ wmedgtanddays! smd Dol S of a 28-day cycle, anti-

2011/ 14 . 6 I | i 0., a
vari abl ﬁég%é%ﬁ%\%?1)%%02%11%%%%%%?&?%? ,QP%%%?{EZ ?O%f%%%?x% ,ﬁag?g‘lﬁlgn@ ﬁr?nn

pri mat e,ofshclB-dsy eychoakigyu)liare adntinisrreden asibanss Jegi/o. byl IV @fifsivnt dreDay
exanpl e, a chinmerijc antig}%d% is a "class switched" antibody in which the

cl 8%s orl> iy ardDarudd g ¥ §8lSf rom t hat of the parent anti body.

Chimeric ant imqugs%n{ RCLHAR PRNEAARI TR AidRgn faﬁ@-g%&taﬁtiﬁ&ﬁf a%(bfart of a

specific treatment regimen intended to provide a beneficial effect from the activity of this
therapeutic agent. Thus, in one aspect, the invention provides methods of treating a cancer in
a subject, comprising administering to the subject an anti-c-met antibody at a dose of about
25 10 mg/kg every two weeks.
In another aspect, the invention provides methods of treating a cancer in a subject,
comprising administering to the subject (a) an anti-c-met antibody at a dose of about 10
mg/kg every two weeks; and (b) a VEGF antagonist (such as an anti-VEGF antibody).
Although the methods of the present invention may be performed in the absence of
30 any other means of cancer therapy, e.g. in the absence of a further therapeutic agent,
including chemotherapeutic agents, the methods may optionally comprise the administration
of a further therapeutic agent selected from the group consisting of chemotherapeutic agent, a
different anti-c-met antibody, a different anti-VEGF antibody, antibody directed against a
tumor associated antigen, anti-hormonal compound, cardioprotectant, cytokine, anti-
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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, wnOl2e1ves&sni ng the specificity and affinity of PCnaSpanesdeas

non- human anti body. Generally, a humani zed anti body conpri ses one or nore
vari abl e domains in which CDRs, e.g., . (or portians 1Qthereof) are
deri ved FBOBFEC ﬁ&?{lth‘éﬁﬁéﬁleéﬂ‘%a}sﬁ8&9?19051198%1“@%@ peRvicsndalenErBOtmasy
derived Jﬁg%ﬁ@@&aﬁéﬁﬂap@ﬁﬁibﬁ%ﬂ%ﬁﬂﬁ&ﬁr th&} BIHABSHCE Rth] RRSERQEY 1 9PtH@RREdsy Wi ]
al so conprise at” least a portion of a human constant region. In sone
enbodi menhiditors bpesoRrR| dexsirduies, fapoteciny mahiforent taxdnichouydizpmentihatticatst ed wi t h

correspondi ng resi dues froma non-hu . ant.i bo e. g., ,the antibody from
wh oh | e PERICGHER hicTBr R R YA G b g et Bve 15ant | body
spegi fi Ghédicafiendtiat fbatY or prevents HdffBed, 2Ddd R i RO RSredidngRlcieti®c@f antBki Ng
them are revi ened, e\;f& , I'n Almagro and Fransson, Front. Biosci.

13: 1619-heer®pexyg@rowdrfdctar.e further described, e.g., in Riechmann et al.,

Nat 332: 323- g t.al . Proc. "l A i. USA

86: 10020 1005%“ ?‘%@%’gg’%%l ‘a%"‘glﬁ{‘] (ﬁ‘léisa%@?d’é‘rﬁﬁaéﬁ%c}#ﬂ%fg‘j‘ngiaﬁcﬁé, 982, 321, and

7, 087, 40@miriesaslvy dny saitatdé meahd irlvholn Spdardfic@# if2AAhor(aae nd iilttangsaBDR

(a-CDR) grafting);. Padlan, Ml . |munol. 28:489-498 (1991) (describing

"1 esur f #0fnidysitcadpy lopgl degtraqnt.dntraleypnal gdaingration siprentegbinfusipnsdpgldng " FR
hyf 10 nge). - ol b K] t al.,

oy 105! Qi @0, BOQEENS by Ber PR el Skl Bt o @

appr oac Dasing-Rndlelfyfdniyrsgitabl @ Bdteyerg. by anestonk, suelgaoingatdnatis omsubb@anoes f or
humani zation i n¢l ude but are not limted.to: frane k regi ops .sel ect ed

Usi g ¢ HBIC RSt Sancpaing it pigtion SGehepths admigistiatig Snrict pf chrgdiem Gpriowsdesinsag

( 19_93) ) _iscﬁécﬁ'l@"iﬁ’élﬁdihgghpﬁtﬁ li%{e'd‘{éfgingfe%w\h 16 Q%%§%ioﬁ§%%ﬁo&ftirﬁmn

anti bodi es of a particular subgroup of light or heavy chain variable

r egi ons nosEe, bobusqudmigsiraten, atd pilse iPfismn aatdntemplattd h§eiin. USA, 89: 4285
(1992); and Presta.et al . J. |mmunol.. 30151 2623 9 ;. human mature
Cednat i caly AiitedisS jof pirsEohstori s hTdhe Ryl At Moo k. 1 egi ons
(see, e.@minilcPRdha fadhibr AR RANWithiesd meBicOiSshetick3 FA&dR-fdPohs(d@R@IBH Jn and

framewor k regions derived fromscreening FR |libraries (see, e.g., Baca et

al ., J. tBisspnteghiaghudo the-progplyr doesler peiog neatgddhrpaskuler mgmmal peingitigpted.Chem

271: 22611 - 2011/ 65P - 9 ;

ant | bodiths ied cofel g bt e i GERAR RELLidu Mo AR e g ShBP Ry of, 4

human anhé¢ bgay,.thdnethod afihdhoditesionahe behepildgusfadmisisingionaiidotict fectbisi ques

known in the art. Human anti boqdi es are descri b%i (%ener ally in van Djk and
{

var® de \W"RREto nisgiqal preglitipnesh dhhedbeppeusic agerd need patdeayutssdrfiangiber g, curr.
Opi n. | ngyRe : - H@g?g i | ] ed by
admi ni steri ngtegﬁ&q}hﬁmgr?ggzoﬁg tg%&%) ?ur“aeﬁgéélﬁl c n?‘%gf &?[ﬁéal% ﬁ%gg&%%égﬁn ﬁ%ﬁlﬂﬁ'ed to
pr oduce Thetedifettivriraoura ot sunhditles agents d¢mots amtheodivesofwintibodywpmseny ar thabl e

regions in response to tigenic challenge. Such aninmals typically contain
LT or doatleen dat tvbnal SRt SrraROgoBar b e S PR adbeRarES
endogenqigerh], THadNagholpd dbsh%@ land QithWMahGRis@ARNROERE M d&M bR QADs:onal |y
or integrated randomy into the aninmal's chronosones. In such transgenic

m ¢e, t boenfiogdrio?8”i ofithe dedagirddseribeddicrdimae igemedeshiyatsemnanyrasteithat ed.
For revi.ew of. nﬁt hﬁds IIQ& tobt.aidnti ng human anti bodi es from transgenic

ani mal s, §88"8 ‘1'{8 I&,Ca TR )Y e(Q,I]?. ABROPYEY- 1125 (2005). See also, e.g.,
U.S. Patent N9fereGh®inhibl@iisantnBbddR (RBtiBEGE Ednticng iXENAMebiFEdae t echnol ogy;

U S. Patent 15No. 5,770, 429 descri bi ng HuMABO t echnol ogy; U.S. Patent No.
7, 041, sAucigedbdy.itha ¢ryiueatad inhibitor and/or antigen to which it is bound’is/are internalized by

the cell, resulting in increased therapeutic efficacy of the conjugate in killing the cancer cell

30 to which it binds. In a preferred embodiment, the cytotoxic agent targets or interferes with
nucleic acid in the cancer cell. Examples of such cytotoxic agents include maytansinoids,
calicheamicins, ribonucleases and DNA endonucleases.

Depending on the type and severity of the disease, about 1 pug/kg to 100 mg/kg (e.g.,
0.1-20 mg/kg) of VEGF-specific antagonist is an initial candidate dosage for administration
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MOUSE(r) technol ogy, and U.S. Patent Application Publication No. US

2007/ 0061900, descri bi ng VELoci MousEO technol ogy). Human vari abl e regi ons
from i nt aw0 2ani4b@di es generated by such ani mal s may be PCunshen/osads f i ed,
e.g., by conbining vvith a different human constant region. 20Human

anti bodi es can. al s de by hybri doma- based npethads. Human el oma and

mouse- hufdhf RECRS ¥ ’b Qi‘émp 9 PHEEC Pb?lo{ﬁ}‘?@p?fﬁ?cﬂ&i&”i“éﬁat&ns*ﬁf monocl onal
ant i bodi @stRAS iE&E6n dg&%ﬂca%l G§§'a%e Bt mn%@ﬁ@@rabéut ! Lrggne%m abouétﬁéh 3001

(1984); Brodeur et al nocl ohal Anti ody oduction ni ques and
Appl i catm@hg or ppre Eip@l@n(gj\mtbe facBek krenfionadeaboviNeRararlkely dg8aple damagecBoer ner

et al. 7. 86 991). ). Human 2 odi ener,ated vi a
ruman” BdHTE TRl s Rebaret Beiie) o MHTRD AR IR Ml 1 ERREEY Vhroe
Nati. / |a‘ﬁﬁﬂmst$&[ons U scOSaBR ¢ o3 Rfder 4 ingAlcthé l:&ﬂi@t'loﬂ‘rﬁ{eh%i&nélﬂ@i ude
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HER2, EGFR, and cytokeratins can be used to stratify breast cancers into distinct subtypes.
In some embodiments, HER2 status will be identified by immunohistochemistry and/or
fluorescence in-situ hybridization (FISH) assays. In some embodiments, patients who meet
30 any of the following will be categorized as HER2 negative:

IHC negative (IHC 0 or 1+ score)

IHC positive (IHC 2+ or 3+ score; definition may vary by site) and FISH negative
(HER2/CEP17 ratio < 1.8 or HER2 gene copies/nucleus < 4)

FISH negative (HER2/CEP17 ratio < 1.8)
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i nger

technologg for nakln blspeC|f|c ant i bod fragnents (see, e.g.,

et 24 1HEhouN&0P0, 1809, 015x0.000usAm] obHEA44- 6448 (1993)); and usi ng
si ngl e-chai n E‘éo&%':&)bog]‘tn%% dé&%ese& bodp%telﬁ%xlgjesslon%ladﬁ% ¢, ¢! g ut5'?68

(1994)); and preparing trispeci es as descri
et al. & tuhvrongdrumidd pathéht (trl:%d)mthzchﬂgt neagontht aamtinb@@inesﬂl%bdlhlehm ee or
nore functjonal antigen binding sites, including "Qctopus antibodies,"” are

al so i ndPibdraisdeyith § YE&F @t@gon@sarzb@W@@Pz@s%maachtaxel) is prognostic, ¢.g.

for response to treatment or for c-met antagonist activity. In some embodiments, decreased
25 expression of several angiogenic factor, such as interleukin 8 (ILS8), vascular endothelial cell
growth factor A (VEGFA), EPH receptor A2 (EphA2), Angiopoietin-like4 (Angptl4), and
Ephrin B2 (EFNB2), is prognostic, ¢.g. for response to treatment or for c-met antagonist
activity. Decrease in expression may be determined relative to an untreated sample or with
reference to a normal value or relative to the patient’s expression level prior to treatment with
30 the c-met antagonist (or treatment with c-met antagonist, VEGF antagonist and a taxane).
In some embodiments, decreased HGF or IL8 expression in a sample, ¢.g., from a
tumor or serum in a patient is prognostic, ¢.g. for response to treatment or for c-met
antagonist (and in some embodiments for response to c-met antagonist, VEGF antagonist and

taxane) activity. In one embodiment, a greater than 50% decrease or a greater than 70%
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The anti body or fragnment herein also includes a "Dual Acting FAb" or "DAF"
conprising an antigen binding site that binds to an antigen as well as

anot her, wopRbawwsdssant i gen (see, US 2008/ 0069820, for erampise)11/02693
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anti body of interest and the products screened for a desi re{;rjﬁ tivity,

o . r AR RS GERCtARPEQH (BT REATSD HBL F 2 At PoRRIBESHFGY ty, or

I mprovedy 107 CDC. 10TABLE! Oiginal Residue Exenplary Substitutions

Preferred Substitutions Ala (A) Val; Leu; Ile Val
In some embodiments, FDG-PET imaging is prognostic, ¢.g. for response to treatment

15 or for c-met antagonist activity).

The sample herein may be a fixed sample, e.g. a formalin fixed, paraffin-embedded
(FFPE) sample, or a frozen sample.
Formulations

Pharmaceutical formulations of an antibody as described herein are prepared by

20 mixing such antibody having the desired degree of purity with one or more optional
pharmaceutically acceptable carriers (Remington's Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.
Pharmaceutically acceptable carriers are generally nontoxic to recipients at the dosages and
concentrations employed, and include, but are not limited to: buffers such as phosphate,

25 citrate, and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium
chloride; benzalkonium chloride; benzethonium chloride; phenol, butyl or benzyl alcohol;
alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-
pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides;

30 proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g. Zn-
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Arg (R) Lys; dn; Asn Lys Asn (N) Gn; His; Asp, Lys; Arg @n Asp (D Q4 u;
Asn Qu Cys (C) Ser; Ala Ser An (Q Asn; Qu Asn Qu (E) Asp; dn Asp Ay
(G Al a Ava 2bii1g1444dp PCT/US2011/036693

protein complexes); and/or non-ionic surfactants such as polyethylene glycol (PEG).
Exemplary pharmaceutically acceptable carriers herein further include insterstitial drug
dispersion agents such as soluble neutral-active hyaluronidase glycoproteins (sSHASEGP), for
example, human soluble PH-20 hyaluronidase glycoproteins, such as rHuPH20
5 (HYLENEX®, Baxter International, Inc.). Certain exemplary sHASEGPs and methods of

use, including rHuPH20, are described in US Patent Publication Nos. 2005/0260186 and
2006/0104968. In one aspect, a SHASEGP is combined with one or more additional
glycosaminoglycanases such as chondroitinases.

Exemplary lyophilized antibody formulations are described in US Patent No.

10 6,267,958. Aqueous antibody formulations include those described in US Patent No.
6,171,586 and W0O2006/044908, the latter formulations including a histidine-acetate buffer.

The formulation herein may also contain more than one active ingredients as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. Such active ingredients are suitably present

15 in combination in amounts that are effective for the purpose intended.

In one embodiment, bevacizumab is supplied for therapeutic uses in 100 mg and 400
mg preservative-free, single-use vials to deliver 4 ml or 16 ml of bevacizumab (25 mg/ml).
The 100 mg product is formulated in 240 mg o, a-trehalose dehydrate, 23.2 mg sodium
phosphate (monobasic, monohydrate), 4.8 mg sodium phosphate (dibasic, anhydrous), 1.6 mg

20 polysorbate 20, and Water for Injection, USP. The 400 mg product is formulated in 960 mg
o, a-trehalose dehydrate, 92.8 mg sodium phosphate (monobasic, monohydrate), 19.2 mg
sodium phosphate (dibasic, anhydrous), 6.4 mg polysorbate 20, and Water for Injection, USP.
See also the label for bevacizumab. Bevacizumab is currently available commercially. The
formulation herein may also contain more than one active compound as necessary for the

25 particular indication being treated, preferably those with complementary activities that do not
adversely affect each other. Such molecules are suitably present in combination in amounts
that are effective for the purpose intended.

Active ingredients may be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example,

30 hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences

16th edition, Osol, A. Ed. (1980).
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Asn; A@n; Lys; Arg Arg Ile (I) Leu; Val; Met; Al a;, Phe; Norleucine Leu Leu
(L) Norleucine; Ile; Val; Met; Ala; Phe Ile Lys (K) Arg; G n; Asn Arg Mt
(M Leu; wbepitiissséseu Phe (F) Trp; Leu; Val; lle; A a; Pgr/UBge11@s@93P) Al a
Ala Ser (S) Thr

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g. films, or
microcapsules.

5 The formulations to be used for in vivo administration are generally sterile. Sterility
may be readily accomplished, e.g., by filtration through sterile filtration membranes.
Efficacy

The main advantage of the treatment of the invention is the ability of producing marked
anti-cancer effects in a human patient without causing significant toxicities or adverse effects,

10 so that the patient benefited from the treatment overall. The efficacy of the treatment of the
invention can be measured by various endpoints commonly used in evaluating cancer
treatments, including but not limited to, tumor regression, tumor weight or size shrinkage,
time to progression, duration of survival, progression free survival, overall response rate,
duration of response, and quality of life. The therapeutic agents of the invention may cause

15 inhibition of metastatic spread without shrinkage of the primary tumor, or may simply exert a
tumouristatic effect. Because the anti-angiogenic agents used in the invention target the
tumor vasculature and not necessarily the neoplastic cells themselves, they represent a unique
class of anticancer drugs, and therefore may require unique measures and definitions of
clinical responses to drugs. For example, tumor shrinkage of greater than 50% in a 2-

20 dimensional analysis may be used as a cut-off for declaring a response. Accordingly, novel
approaches to determining efficacy of a therapy can be optionally employed, including for
example, measurement of plasma or urinary markers of angiogenesis and measurement of
response through radiological imaging.

Antibody Preparation

25 In a further aspect, an antibody according to any of the above embodiments may
incorporate any of the features, singly or in combination, as described in Sections 1-7 below:

1. Antibody Affinity

In certain embodiments, an antibody provided herein has a dissociation constant (Kd)
of <1uM, <100 nM, <10 nM, <1 nM, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10®* M or

30 less, e.g. from 10*M to 10 M, e.g., from 10”7 M to 107* M).

In one embodiment, Kd is measured by a radiolabeled antigen binding assay (RIA)
performed with the Fab version of an antibody of interest and its antigen as described by the
following assay. Solution binding affinity of Fabs for antigen is measured by equilibrating

125

Fab with a minimal concentration of (" "I)-labeled antigen in the presence of a titration series
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Thr Thr (T) Val; Ser Ser Trp (W Tyr; Phe Tyr Tyr (Y) Trp; Phe; Thr; Ser
Phe Val (V) Ile; Leu; Met; Phe; Ala; Norleucine Leu Am no acids may be
grouped awoandingesso conmon si de-chain properties: W PCT/US2011/036693
2011/ 143665PCT/ US2011/ 036693 (1) hydrophobi c: hbrleucine Met, Ala, Val,

Leu, Ile; utral hydrophili i di c:
psp, Q #f L‘%*fﬁﬁﬁelﬁﬁmgew n CpRfuring| ﬁglm(d\é@(@ger} ¥ dnai ﬁﬁ@nﬁﬁ%@ﬁ@ TS
ori ent atQNe oGchen BY 4, 7. Mol. Biol. 293:865-881(1999)). To establish conditions for the
assay, MICROTITER®™ multi-well plates (Thermo Scientific) are coated overnight with 5
ug/ml of a capturing anti-Fab antibody (Cappel Labs) in 50 mM sodium carbonate (pH 9.6),
5 and subsequently blocked with 2% (w/v) bovine serum albumin in PBS for two to five hours
at room temperature (approximately 23°C). In a non-adsorbent plate (Nunc #269620), 100
pM or 26 pM [1251]-antigen are mixed with serial dilutions of a Fab of interest (e.g.,
consistent with assessment of the anti-VEGF antibody, Fab-12, in Presta et al., Cancer Res.
57:4593-4599 (1997)). The Fab of interest is then incubated overnight; however, the
10 incubation may continue for a longer period (e.g., about 65 hours) to ensure that equilibrium
is reached. Thereafter, the mixtures are transferred to the capture plate for incubation at room
temperature (e.g., for one hour). The solution is then removed and the plate washed eight
times with 0.1% polysorbate 20 (TWEEN-20®) in PBS. When the plates have dried, 150
ul/well of scintillant (MICROSCINT-20 ™; Packard) is added, and the plates are counted on
15 a TOPCOUNT ™ gamma counter (Packard) for ten minutes. Concentrations of each Fab that
give less than or equal to 20% of maximal binding are chosen for use in competitive binding
assays.
According to another embodiment, Kd is measured using surface plasmon resonance
assays using a BIACORE®-2000 or a BIACORE ®-3000 (BIAcore, Inc., Piscataway, NJ) at
20 25°C with immobilized antigen CM35 chips at ~10 response units (RU). Briefly,
carboxymethylated dextran biosensor chips (CMS5, BIACORE, Inc.) are activated with V-
ethyl-N - (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-
hydroxysuccinimide (NHS) according to the supplier’s instructions. Antigen is diluted with
10 mM sodium acetate, pH 4.8, to 5 pg/ml (~0.2 pM) before injection at a flow rate of 5
25 ul/minute to achieve approximately 10 response units (RU) of coupled protein. Following
the injection of antigen, 1 M ethanolamine is injected to block unreacted groups. For kinetics
measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with
0.05% polysorbate 20 (TWEEN-20"™) surfactant (PBST) at 25°C at a flow rate of

approximately 25 pul/min. Association rates (kgp) and dissociation rates (koff) are calculated

30 using a simple one-to-one Langmuir binding model (BIACORE ® Evaluation Software
version 3.2) by simultaneously fitting the association and dissociation sensorgrams. The

equilibrium dissociation constant (Kd) is calculated as the ratio koff’kgn. See, €.g., Chen et

al., J. Mol. Biol. 293:865-881 (1999). If the on-rate exceeds 100 M-1 s-1 by the surface
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to bind antigen. For exanple, consérvative alterations (e.g., conservative
subst i tLftagmmtsamtlpt\watd@dn%mcbmglsltelshlmtnmyhednvaéubgt hmpe:ca;lﬁ¢.yS¢eeﬂuce bi ndi ng

ot spotcingle: BpAEA tpp WeF T da iRt 0 Tt SE RS Cho gy

sequencq%lgﬁgéfle@lgd f&l@@%tl eReM S@D@ﬂ 961%'2144-‘64481@1'99% thaHé)Ehe@Qﬂdl ains no nore
t han one, two or t'hree amino acid substitutions. A useful method for

i dent i f itetsabiodies efe aleasdasorbedoin Huslgoroeisl oNaa /e Pi188dy4{(BH3) may be tar get ed
Lo 20 e g LSRR GRS oGRS
ress due Hbv@elRipvariable domain or all or a portion of the hght chain variable domain of an
antibody. In certain embodiments, a single-domain antibody is a human single-domain
antibody (Domantis, Inc., Waltham, MA; see, ¢.g., U.S. Patent No. 6,248,516 B1).
Antibody fragments can be made by various techniques, including but not limited to
proteolytic digestion of an intact antibody as well as production by recombinant host cells
30 (e.g. E. coli or phage), as described herein.
3. Chimeric and Humanized Antibodies
In certain embodiments, an antibody provided herein is a chimeric antibody. Certain

chimeric antibodies are described, e.g., in U.S. Patent No. 4,816,567; and Morrison et al.,

Proc. Natl. Acad. Sci. US4, 81:6851-6855 (1984)). In one example, a chimeric antibody
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10of target residues (e.g., charged residues such as arg, asp, his, lys,
and glu) are identified and replaced by a neutral or negatively charged

am no aciwo(e1igi4366al ani ne or pol yal anine) to determ ne ROEUSRI1110B@®93
interaction of the antibody with antigen is affected. Further substitutions

may be introduced atf the am po aci Iocati.%ﬁs denonstr %i ng functi onal
sensi t i VORPTSE & HRETHIET WIS [t PoAS2TAY'E et %@F@,roa}aal&am%nm ly, a

crystal 1ahfsue! b6, of nBfthinan ‘phﬁﬁ{b‘, ! aQ%%orﬁé%Wérﬁ?‘a ﬁ&néﬂj&ﬂfsiaﬁb’regfbﬂ? 3gh
poi nts between the anti body and antigen. Such contact residues and

nei ghborfuriberreggindlees chimeris@ntibodyas e dcless sitatiediaangidody incwihich deet dassfoor

substitutjgn. ,Variants nay.be reened to deternne whet her .t hey.contain
the desiVBE S BRRRN 2ol Balf TR el hody B SHEPEEE e o-
andé or catibexyindhiRfdghantstH&kens 20ranging in |length from one residue to
pol ypeptides containing a hundred or nore residues, as well as

i nt r asequencdnicAg@p cmbadingmts p ghinecrisranthody isladwaaniysd aetilkpdye diyaisely, a
Exar] ‘ . > ) ! - ) ' i nal
ot ony T HelBbg) BH8H 071 M8 IBRADRDERS BYthdnd, RIS IR,

i ncl ude spbdfititsamiaftioity bethpamhtaCndeh i sntifody h&castilbadyurhaniad enzyne
(e.g. for ADEPT) or a polypeptide which increases the serumhalf-1life 25o0f
t he ant ia§B9dy QNRIEesy Pag PTgRON &l 1akie domains in pichE PRS. 1§ L rfdBF fEnPYtions

antj bod i i L, NG t nt to
it B o e RS R L e B ARt o
si t es t dran hamhn bodhodyayqueecaso iy bimnanéd/armbodyppticiabg wily albtcemiprise 4the ami no
aci d sequence such .30t hat one or nore glycosylation sites is greated or

F emoved. 156t 4 DortighdY & NN SREYLEBASE Db nBrPEE ST dRRSH S SPBR PR RSN By or at e

at t ached, :NaI2H AnByRE: AlBRE%: Wikt Y& paitihPRAIdRSs REAGURRA R TREBBA) an

cells typically conprise a branched, biantennary oligosaccharide that” is
gener al |(y.gatheaaotibddp frosrwiNch ithekGlgB ressdurs nxoderokd), ke, GhRestoeral mpbve he Fc

region. S e. Jd... Wigh t al. TIB TECH 15:26-32 (1997). The WO

ZO%L/ 14?@@@%’7%@%%?8%@@%% ol i gosacchari de nmay include various

car bohydr at esHurBarfized dHBBOGSEand\N3G6HYf BAEO SR 41€ rdviheddie ., igalldgtese, and
sialic acid, as well as a fucose attached to a A cNAc in the "steml of the

bi ant enrfa€yrgispgbdaethBicsdel 1611 eA3d2004), anshase &itisadassibed, eripdnf i cati ons
of the g c [ ' . j 0 e i nventi ; : in order
to cr ea’%le%lgﬁ%oeggf"ﬁfgtﬁ%n?g} Z?Mr%jhgb@ggr@apﬁg%r% rag\/g%cp&%per%ldggq%g In one
eLrbod: rrmlgst10foam1i0b3)31y19»39{%iL?Pagexar}eoslps,tﬁizichsdaham,mgl,@,qsarmhmrm@,mq; ucture
that | acks fucose attache i rect or jndirect to apn Fc region. For
exahpl o, KEBTA Rttt ahodb oo’ (O0aLHCHIBUIR i THO S RELSRIBIEH% 1 r om
1%to 6 r t 7 09 ) t, 0 t

de('z erm %@@39%?‘%‘% ?ﬁ%@lﬁ Ig%écsglegeﬂrlggle&ﬁaﬁ%cﬁ 3’0[?11%8? ggcl:woé;eal'wj/lte%ﬁﬁp? 'QB'ZSSgar
chai n at(2@¢nN28&cribiag AFRwsbuffbng’ Dieandudebofirnadt lal. gy hogt 36168 3008 had Kéichkao Asn

297 (e. g.,cC |l ex, hyRhrj i mannose, structures) as neasured by
VLD - Tthelde st s b0 4B R BB AR o e G oaR oS e PoReh <Rl e.
Asn297 r@fifilige)t © the asparagine residue |ocated at about position 297 in

the Fc region (Eu nunbering of Fc region residues); however, Asn297 may
al 8o be | ocatlumaboancwarkangioos tei aey bpssaddanhwnanization 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
human antibodies of a particular subgroup of light or heavy chain variable regions (see, ¢.g.,
Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); and Presta et al. J. Immunol.,

30 151:2623 (1993)); human mature (somatically mutated) framework regions or human
germline framework regions (see, e.g., Almagro and Fransson, Front. Biosci. 13:1619-1633
(2008)); and framework regions derived from screening FR libraries (see, e.g., Baca et al., J.
Biol. Chem. 272:10678-10684 (1997) and Rosok et al., J. Biol. Chem. 271:22611-22618
(1996)).
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15downstream of position 297, i.e., between positions 294 and 300, due to
m nor sequence variations in antibodies. Such fucosylation variants may
have i nprwoed1ABSEsf unction. See, e.g., US Patent Publi eariusaoiimse69d)S
2003/ 0157108 (Presta, L.); US 2004/0093621 (Kyowa Hakko Kogyo Co., Ltd).
Exanpl es of pﬁgﬂi cawﬂ% related to "defucosyl ated"” or "fucose-deficient”
anti body var i‘ant&ngnret dies ys 2003/ 0157108; WD 2000/ 61739; WD 202001/ 29246;

US 2003/ 0115G34crtfB aIDRdAHES 3¢ Bntidda %@Mé&ﬁ%&ﬁlﬁ a H%n%@%{b%&g%{ﬁﬁian Us
2004/ 0110704; US 2004/ 0110282; US 2004/ 0109865; WO 2003/ 085119 WO

2003/ 08457bodi3a(CFroB 568 65InWRIZAG5LGBETZS knoAR G0t 08 3 FuRan\ADADeHE08¢ 140;

oo ot Fhirlrgtal o BB PO RERIGH T o6ty

proguci ngddehyeesylat edianhinhes 2e4sngbaudeoghlecl3 CHO cell's deficient in
protein fucosylation (R pka et al. Arch. Biochem Biophys. 249:533-545

(1986); US Pdtupgpintiiedigsnpyds/poasreily wminsiesigean immuapgenig oAz 56312

Al , Adang. " ecl all NOCk: | L , such

s a phanpit it BIRGROATAL AhroRiATRLE b HRESEO6 R Efibpats WD 25"
Yamane- @Guniki vagiiblaregiBisah ecdpondBito anggenB/chalidrdse( U8 hninkddpically c@itaidlall,

Bi ot echnol . Bi oenfﬂ. , 94(4):680-688 (2006) ;. 30and W2003/085107). Anti bodi es
var i ant Lramertiqn ofiihs hwpen irereunegletiliiled cvhigh senlefsshe enioerrss, e. g., |

n
whi.ch a :hi - [ C ' E [ :
ant body R R AR bl AR o D e B e
f ucosyl ah¢ emnmatid tioniospmes: eld sABCEadsgamt inoee, thexantpamus fimswodglalmtlindociy
variantg are described, e.q., Lnh W) 2003/011878 (Jean- . WD o
2011/ 14368505 O ksa rirsBidad VB e cR ot apetiods et iR it g anEbeslisaion Unana
et al.) rARniSiRRAR! QL13086 o( MiBBA &Y. 8b:1)17-M135 000Y) RELABL SgWM I at
| east one gal actose residue in the oligosaccharide Tz&ttached to the Fc
regi on dtaecnaNos. GO'Ey] dlernd GLIEKS Sndesprddye XENQMOIIShay thehneldgypt v Edte@DC

function, ti bo Var i an are .descr| gl 1997/ 7
(Patel oo 30 g S8 LBMNT IS o7 S e 309 BaY B RLIRE")
regi on WIOUSHES technology, An€ €1.$ Ftafen@ Aip@HEATRRA tPaib i RN Mo. TF BOFN080960: 1 d

nodi fications nay be introduced into the Fc region of an anti body provided

her ei n, dehestbangy VEeEMRUSRE taghnplogys gHamary sariahhe regiome fipg ingagt afibpdicsant may

conpri se, 4. MURY b6, LA AN SEOUENGSE: (18dSied, o MBIy witiPFhirrl Q93 O
g I Ca e. g

lgA Fc %’egl on) “conprisin noam ne achd modrf I on .g. a su%stti tution)

at one dfum@reengéaitiregiaci d positions. I n certain enbodi nents, the

i nvention contenpl ates an antibody vari ant .t hat possesses sone but not all
ef £&ct or funéfllﬂraﬁga}nt@ﬁﬁ@ﬁ ChE0 be m&%é&ﬁr%@%%@@i msthods.oHuggp mxelMbns i n

‘g’ﬂ gfc‘t EE%F%I{S?%HISHQ? ggtcef]dhgyse@&hé PAPNndsFor/th¥ BrddRicti SPOF thith HEfockSiat &l N
antibodies have been described. (See, ¢.g., Kozbor J. Immunol., 133: 3001 (1984); Brodeur
et al., Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel
Dekker, Inc., New York, 1987); and Boerner et al., J. Immunol., 147: 86 (1991).) Humman

25 antibodies generated via homan B-cell hybridoma technology are also deseribed i Li et al.,
Proc. Natl. Acad. Sci. U84, 10335573562 (2006}, Additional methods include those
described, for example, in U.S. Patent No. 7,189,826 (describing production of monoclonal
human IgM antibodies from hybridoma cell lines) and Ni, Xiandai Mianyixue, 26(4):265-268
(2006) (describing human-human hybridomas). Human hybridoma technology (Trioma

30 technology) is also described in Vollmers and Brandlein, Histology and Histopathology,
20(3):927-937 (2005) and Vollmers and Brandlein, Methods and Findings in Experimental
and Clinical Pharmacology, 27(3):185-91 (2005).

Human antibodies may also be generated by isolating Fv clone variable domain

sequences selected from human-derived phage display libraries. Such variable domain
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15 conpl enent and ADCC) are unnecessary or deleterious. In vitro and/or in
Vivo cytotoxicity assays can be conducted to confirmthe

reduct i orwoeplietse@n of CDC and/ or ADCC activities. For @exansk@l/06&93 ecept or
(FcR) bi nding assays can be conducted to ensure that the anti body | acks

FcyR bi ndi hence | i keI agki.ng ctivit retains Fc bi ndi ng
ability. I %ﬁmﬁw n Og P& w@oq%qsirﬁ%ﬁ 0%%@11& PPin. Loahnigues ey Rl | |

only, V"‘k%fe@ﬁﬁ% M%M{t%dég%ﬁ{ zﬁﬁi%o&&ﬁﬁlarlef é:r)élakicrﬁ@&lbglgwa I1. FCcR expression
on hematopoietic cells is summarized i n Table on page 464 of Ravetch and

Ki net, Annu. i?éwbraﬂynﬁum‘cﬂdAlglbﬂﬁwmgz (1991) Non limting exanples of in

vitro assays tQ.,asses CtIVIt cul.e of t. 1S scri bed
s pat o TBRRE gy Tapestbh ok ifplacB B sfefife Pormbib e i es RE
Acagl.  Scintibdres With AR IEPRtvH)B6 hdtivaineh. Ik bodok 715131&1 VarRty @ meth6d0ge Nat' |
Acad. Sci. USA 82:1499-1502 25(1985); 5,821, 337 (see Br ugglemann M et al.

J. Exp. kvewn in@s 31 cemwatingdezy ﬁISPLAVtIIbrW pRydsayeentshsuch dibeaies fdfe assays

cyt ot oxi AP E BE0APHE % A bRACE I ReRivdtic shED AT RETRNNE S0 0 o

CA; and I(Ibﬁg@ﬂ]ﬁbbr@@t(di)mﬂ@ﬂh&c&dnmwwtﬁf Biylogh A% QL}M(HBﬁalyet(eﬁ’r odeHamalyadi son,
W). Useful effector cells for such assays include peri pheral bl ood

nononuc|faass: Eeora. Npsie)) addughengseseribsd. e+ fnethe m&;af@étb’ lckal. AYdtwienat i vel y,
or ,addi t34%r5%b|%4 6%(91%'&&"19 uPJ35t2hﬁ24{er§E@9? |scT}<ose e§t 1y perpssessed

in vivo ih ani mal rm suc ynes et al.
Pr oc. NaiS1L59Ac(a992)$iarksu&§é‘E%dtﬁﬁyz-lﬁﬂﬁetléc&z@QBMoléaumrthldgylm&mhy%S (my al so

e £ Bt B SO NS L 8001 TS oo 00 e e
and WO 20Qp/ QR4 080/, “B’Qo@%sﬁﬁ% 10‘@@(?@11}/1341%&5?@@/ N@?{%&d&&@ﬁ@%%mﬁﬁem

activation, a CDC assay may be perforfred (seé, for exanple, Gazzano-Santoro
et al., @46711'%?&)‘1200%3%&56 G2, 168m(ure0dYerhadts3§4(1-R: $19-482@004). Bl ood

101 1045- 1052 (2 Bl ood 103; 2738-2743
(20bay) - FornsERan A Gy St P bitetb py iV, Eansr s bhe can
al so be dm@fea rmdym@mg:hmtﬂasuﬂﬁml(ng aﬁ@re’bbﬁbﬁﬂ’e& rdriefhly Eﬁﬂﬁge libetikova, S.B.
et al., Int’ I | munol . (f12) 1759- 1769 (2006)) tibodies with

r educed Véhlﬁlé@ftrbthem basarpengdifprntigen-binding nhicep asidsetibadiniVBintasiet alnelrsr Reor e of

6. 737 0oy ok RS (P, BRits 0 RlaPRAUBIP sdfebin e DR 0, o

mor e of cfhmnrRiv (aCIF\d fmgﬁiehts(d’ﬂ&s P& fragiOnts. 2L hrards l’roﬁlﬂﬂ thiddized s@iretdipagyiddre
so-called "DANA" Fc nutant with substltutlﬁgn of . 10resi dues 265 and 297 to
al ahi ne gisaibatyaptiRgstics7oghpinggynogen withouldap FefuifoRRR YEQYSIMEHPENt s wi t h

bt ent - 15 PAAGHE, PR ASA A O OGS L RRAL PP byl proVides
9(2): 658fl660dco HBDLPodics to a wide rarige of @pb-aclfi asdrieal setbattpenawithoitiabpdy

whi ch i draTe e deegbed B SRt Sne o Jolf Rga S8y s 594"
of the Hgyrsegican aﬁgwemgyﬁtﬁal&ny lb%ldmgsanremn ed Vrge‘ﬁ@ @@g&éﬂ@mbﬁ%

alterations are made in the Fc region that result in altered (i.e., elther
i mp¥ ovedels, adil ning ?ﬁ@d})m@blq chitadiingyraadein sequSoaplocmeade tbeb@httevm‘lable

t ot bed U 194 551
55 21048 DRY sbaietiving o despriifist SRGRRGerk By e Rk pydaoqis g and
Ant i bodiwsnt, yvbnBigaser IxalIssl(i9%s. @a@ni publiomeshs deadibng HL@natnhﬁiUB@@}nat al

Fc receptor (FcRn) which is responsi ble for the transfer of maternal 1gGs

to the frvegelipraigeinckide.dpr example: r{a}ﬁjﬁ@ipnt Na. 7,583 731 976YS RatenikPyhlisatien | J.

| munol 4 ) I S A9 ton et al.

Those a%@zﬁ%&%@%rﬁo%@l%%‘% E(Ijedgsil?@érg56b H%(@Q}a%%&%or e 1561(1)5%“ tutions

t heo ei n 20017003 7T4d; 2067/¢1a26BHENAR009160062360egi on to FcRn. Such Fc variants

i ncl ude those \M‘t}g substitutions at .one or. nore of F% ef;bon resi dues: 238,
0 dy It

256, 265, 27 A nt1 ies or antibody fragments isolated from human ant raries are
con51dered human antibodies or human antibody fragments herein.
6. Multispecific Antibodies
In certain embodiments, an antibody provided herein is a multispecific antibody, e.g.
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286, 303, 305, 307, 311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382,
413, 424 or 434, e.g., substitution of Fc region residue 434 (US Patent No.
7, 371, 826)0 2011/143665 See al so Duncan & Wnter, Nature B2Z/UR3B14666031988) ;
U S. Patent No. 5,648,260; 30U.S. Patent No. 5, 624,821; and WD 94/ 29351

concerning ot her exanples, of F¢c regiqgn variants. st ei.ne engi neered
ant i body? R/eRScHifrantibo -MPHISB%‘Fﬁ%f“H%QaI?SGI%H?‘ﬁOII HiRpdise ﬂ%Pég‘?YealﬁP ng,

create qystinting: R4 REQREH dRRAESSIN erifin crtoBrARBnS of thelhlichiy one of

nmore residues of an antibody are substituted with cysteine '
2011/ 143068 RATLUSTONdY 98RE93nd theiothes s for anyathti andigan. bndsotdinnembalimeitts,

bsti t yt.ed i . gt ible sit f th ti body. .
Subet | ¢ it EReatRefinbiode RS ETEH FufoneERe e vhitens BiongRlt sutades

t hex eby Rgsilld BOERdab |IREELSSHAbLICc 3RS todellk Rt dNdxipRadn amehemBBiRRcifized to
conjugate the antibody to other noreties, such as drug noieties or

| i nker - dwntigodies eanibeprenagedgsdatl dength antihodise onjuitpeds fragmentdescri bed furt her

herein. In ceftal. i t . . OF -0y, f QW resi dues
may be” subst 1 T EBR MR oG BAG REy TP aL B R RS T O

chai n; Adddn{ilduht BurRprckdign obiwd ikenitgiobutihdtay chath- IS0 Gh4ifYanuhdbatd ng) of
the heavy chain F¢ region. Cysteine engineered_antibodies nqy be generated
as descrdiffgrgnt spegjficiticy (sge §lilspeip and Cugllo, Nagore 382153 712N DB RS2 adtidv e

I n,cert af i qen A iy d reh o ified
to 1gont ﬁrﬁ“a Iaféitgﬁ’a ﬁﬁggﬁprlg't jeqsggg%%lafs’%}{r%i %?leglgl }ﬁgt %eegﬁlrl\%\&/\én%é’igﬁé’t e art
and r eadtdtant doabJ7abll 68). TMeltinapeefic @stilsadi¢sabbyealfobe dede batngiatarmg of t he

anti body  include but are not limted.to ter sol ubl e pol yners.
Non- | | mASHES IS HEFUE Hfeciidpemakie dBiibodsdi Meredimmie ety ar e not

1511 m t qelyd 20090k RAY).€REss Ak G twordEBlore ﬁﬁmdyémrsﬁagﬁleﬁ'@sqyéeeag, US

gl ycol / propyl ene glyco?, car boxynet hyl cel | ul ose, dexfran, quyylnyl
al cohol ,Papait Noi Apl/6,0§0,raokl iBteman cpall, \pelencd-228i DixAO8NR;, usprd pudingzippers itoxane,

t hyl [ mal ei hydr I I ' id [ I
Fandom dPBIS R e R RS PR G SeRSek Uty PhiPer 1 4URE) BT Y Bonyl ene
gl ycol, (@9@@);@1@&1@@6%6&13}/'&@&11116 o MBERS bispE@tiy Phtl eRSnRXisdsdeet By | ene
oxi de co- 20pol yners, pol yoxyethyl ated pol yol s @e.g., gl'ycerol), ggl Vi nyl
al cohol ,H@hag%ekalurPe@c-tNréz defid. Sob| et R)168AE0448/ 1903 br Bsi using dedigdbaipdy have

advant a i f C ' j stiabizh} j r may
be.of ans Al oAk P G b5 et g Bl el AR O

of pol ymtisodits @cdeectitied, & peireitt bady/. mayuxalt y47:@0d1991)mor e t han one pol yner
are attached, they can be t he-s%rre or different nol eclell es. I.n general, the
25RUnber and/fERSsRE Btbedes ith shrge ampis fuagiongbantizgs e NEsiehdndediBe ni ned

based on.gq isgﬁtri@& i QNSark DGL WG HRKGn QL. d & TS Ssbel @ SBJ\KA articul ar
properties (gjﬁl unctdl1 ons o? t he ant ihb%&t o} béelq npr ove&, ejt%her t he
anti body der i'Matantbody o1 fradpmeans beteinmlsd hbledess Durd drctide FiAbEadr EDAT’t | ons,
etc. In another enbadi r’r,g)an(ti conj[ ug tes of an anti bo?g and nonpr ot ei naceous
noi ety t99g}prISIng an antigen binding site that' binds to an antigen as well as another, different
antigen (see, US 2008/0069820, for example).
25 7. Antibody Variants
In certain embodiments, amino acid sequence variants of the antibodies provided
herein are contemplated. For example, it may be desirable to improve the binding affinity
and/or other biological properties of the antibody. Amino acid sequence variants of an
antibody may be prepared by introducing appropriate modifications into the nucleotide
30 sequence encoding the antibody, or by peptide synthesis. Such modifications include, for
example, deletions from, and/or insertions into and/or substitutions of residues within the
amino acid sequences of the antibody. Any combination of deletion, insertion, and
substitution can be made to arrive at the final construct, provided that the final construct

possesses the desired characteristics, ¢.g., antigen-binding.
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30may be selectively heated by exposure to radiation are provided.
t he nonprot ei naceous noiety is a carbon nanotube (Kamet al.,
Thecraseatiosdssosray be
limted to, wavel engths that do
t he nonprot ei naceous noiety to a
H&"Ynt i body- nonpr ot ei naceous noi ety

WO 2011/11 43640 Rmboliaziis] A3l ?vakaﬂtb BevinResoshhaRimiMetéiads and
roduced. usi ng reconbi nant net hods and

enbodi nent ,

Proc. Natwo 28cizid366Sci . USA 102: 11600- 11605 (2005)) .
of any wavel ength, and includes, but is not
not harm ord
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i s provided.

I n one such

enbodi ment, "a host cell 10conp

rises (e.g.,

has

been t r ghspodoes swic¢re)l:for diesaecd em\oﬁy, c.gnpetiisedignpromertirgigen bmddlg, hat encodes

an anm no
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uence
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Met (M)

Leu; Phe; Ile
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Phe (F)

Trp; Leu; Val; Ile; Ala; Tyr
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Pro (P)
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Ser (S)
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Val; Ser
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Tyr (Y)

Trp; Phe; Thr; Ser

Phe

Val (V)
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Amino acids may be grouped according to common side-chain properties:
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Vol . 248 (B.K. C. Lo, ed., Humana Press, Totowa, NJ, 2003), pp. 245-254,
descri bi ng expression of antibody fragnents in E. coli.) After expression,
t he anti bwdyone3dss i sol ated WO 2011/ 143665PCT/ US2011/ @86432011/086693 he
bacterial cell paste in a soluble fraction and can be further purified.

In addition t eukaryoti ] crobesg such as fil anentous fungi
or yeast are @Lﬁxﬁ%@a@% &%FIF@CIB? M%ﬁ&sg} gr{“eﬁoﬂ?ﬂs for antibody-encoding
vectors, incloghdgf Hﬁgbpﬁ:}ﬁgl O0\RasLr, $he, AlsRsghose gl ycosyl ation pat hways
have been ' hurranl zed,” resulting in the production of 5an antibody with a
partially or (B).ldtdl@dChMm:Glg,l ycosyl ati on pattern. See Gerngross, Nat.

Bi ot ech. 22: ;@)@ 14 4 2112;’0041) ~and Li et al., Nat. Biotech. 24: 210- 215
(2006). Suit Sto Is1é %or the expression of glycosylated anti body are

al sp derived (B;@mdqbg tqlhtclgﬂ{léﬁc@rchghgﬁ@h@ffgn ((gpg}vpﬂbt ebrates and vertebrates).
Exanpl es of invertebrate cells include plant and insect cells. Numerous

bacul ovi ral s(ﬁ}%l’pﬁ@tlha% beeRh¢.dentified which may 10be used in conjunction
W th insect i nsQr%r {&e H{b 1t|u¥01rls°\§nllténl?ﬁlsé %ﬁﬁrﬁ?ﬁg Qﬁleg%%fjé?ﬁén%ro?tﬁéé@g' per da
ant .

cells. ures can Sts

us Paterﬁlasmeor&&E&cﬂaH 6, 040, 498, 6, 420,548, 7,125,978, and 6, 417, 429
(descri bi ng PLANTI BODI ESTm t echnol ogy for producing antibodies in
transgeni ¢ pl @t &pe o sphaiudpral variad ol vespubtissingeong o8 moss hrsstasiableor

exapl e, H‘P@sdu%ﬁ‘of?éérej?ﬂ dﬁ‘ﬁ%ﬁlﬁ‘@e}%%@@gﬁ%%ﬂhﬁrﬁaﬁ&w Hg)s 3¢ e?d‘nﬁ,'nﬁﬁ% may be

useful . er exanpl e use ost ce
ki dney Mlﬁnmﬁanﬁmﬁbmrwdobﬁartﬁmq}@m l?a)vp nindifieationd ey ningrécotrays ) Im ne

293 293 || d t 6: 59
(103 7)) BB HRHEHeroRa Y s Son el SU0R S isoke st Pa o kb o o
descri be}ﬁren@ akibodh r&n%& ] ha\?eos%bﬁhntldﬂggét‘agled %éta%ﬂ%lcggéltcilé Hlos oFpRkey

kidney cells (CV1); African green nmpnkey kidney cells 76) ; human
cer vi calpacaut entimap. (é\ell dxsm(pHE]LA)bstlwwndefaklamneyn e@inlity nfavDeK anboddyaivbichat
I|ver ceIIséBRL 3A ver lls (Hep &);

oUSe s TR R Bk s S Pl T T B b hagRigh® (TER S
et al., t&majues Nich asAird desegibed 3&31114431@3131( 48881 roRDR r&dilcs arcfighakc@4

cells. Oher useful mammalian host 25cell |ines include Chinese hanster
ovary (@adtheedriast antipefigsidisglaped-r plego age Iserseredripay paréigular biologiegbactivgy| .
Acad. Slg_(i. MSAnb Ll (1980)); and myeloma cell lines such as YO NSO and
Sp2/ 0. OF a review of certain mammalian host cell lines suitable for

anti body pr odMl@etratmns (s.g¢e sustightionYjarakbe @made MICDREIQMS imprdvielaatbddr

Bi ol ogy, Vol . K.C. Lo ., . Humana Press, Totowa, NJ), pp. 255-268
(2603) . AOVRIUMHS g@ﬁfﬁ@&ﬁ%@ayrh%maﬁwh@& ‘hetspats priGyirerdues ﬁﬂ%ﬂﬁ’@ég’ﬁjcﬂ%’fses

conpr | S'tH Lﬁlﬁeﬁﬂ%ﬁ&%ﬁ A8 c@%fgérw%ﬁh%%é Sorlife REtutd Bﬁ lpPé’c%%t(%é € pagents,

such as chenot ferapeuti c agent growth in ory agent t oxi ns
(e.g., ﬂflmvﬂihjur}t, BXdthgls Aémizﬁmé.tZOGall7l9yl9éc(ﬁﬁ)Oﬁé) tan&/onSDR{s (baEIRe) i wailth thfeungal

plant, resu tTI!lgrr\?-aI‘la(I)l{ {@f or V]?Lelng ?e%p%% blnglng a?ft thy. %fﬁll:ll?-}(lj }ngtalll(l:’atltio\rll yI sot opes.

constructing and reselecting from secondary libraries has been described, e.g., in

25 Hoogenboom et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human
Press, Totowa, NJ, (2001).) In some embodiments of affinity maturation, diversity is
introduced into the variable genes chosen for maturation by any of a variety of methods (e.g.,
error-prone PCR, chain shuffling, or oligonucleotide-directed mutagenesis). A secondary
library is then created. The library is then screened to identify any antibody variants with the

30 desired affinity. Another method to introduce diversity involves CDR-directed approaches,
in which several CDR residues (e.g., 4-6 residues at a time) are randomized. CDR residues
involved in antigen binding may be specifically identified, ¢.g., using alanine scanning
mutagenesis or modeling. CDR-H3 and CDR-L3 in particular are often targeted.

In certain embodiments, substitutions, insertions, or deletions may occur within one
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WO 2011/ 143665PCT/ US2011/ 036693 I n one enbodi nent, an i Mmunoconj ugat e
is an anti body-drug conjugate (ADC) in which an antibody is conjugated to
one or nowe 2drwmg3q65i ncl udi ng but not limted to a mayt amsirnsea1(03@e3 U. S.

Pat ent Nos. 5, 208, 020, 5,416 064 and Eur opean Patent EP 0 425 235 Bl); an

auristatin su norret h urij.sta r.u eties d MVAE and
5MVAF) ((géréore%@ S asr\wg crgtens EPS?@H?%BY Egigce %&ggltmggthégs) a
dol ast atgnhipo @yt%eﬂu'ld:m%ghcl:@r &ranffo% 'chi’srei'\)éﬁVE QE&r@t@cﬁn#@%e cB‘hs%rvaP%ent Nos.
5,712, 374, 5,714,586 739, 116, 5 767,285, 5 5,770

5, 773, 0GUDstHmigors a8 Prov2Gs; hemnm)rthat chxntmlsubsta@@aﬂseredRe@binamgaﬁﬁt@tma,@bQ 1993);

and Lode e 58: 2 2928 n a cline such as
aunomydTitedR CRRGAIT el rena i B Sugie ar DI HobingR” RS bRan I et 455 ° 05
10( 2006)smbbairhéfy ofthe &hriant BIEP @ @@NI seqiend®broEIedbdRt §Rh TP cRRE1362

(2006); Torgov et al., Bloco&%WVChen1 16: 717-721 (2005) Nagy et al., Proc.

Nat | . Acaéltersdior cosaing nogpaye qnROOG) o thigs ewing aciésubslifutiopy.oor g. & Med.

(2002); “ana 0 STAERORRE i aRBiolihifiod readu IS ynEE nd I, 2007

such as tageetdxehutapathkistiadtied "hlam@é amhmgtrﬁaeg@eah" as&It@crﬂJeU&ian6| a
trichot hecene; and 15CC1065. t her enbod ,
| rmunoc drijnrnahamcBAY Fibeld 98N S&Wﬁé&f} 1&§1d9§%rmé& Tehad ﬁ”@%ﬁiﬂq}@fe&r‘é‘&’ to an

y mat 'cﬁ% }gé’t 1%&8 &]e %O%haﬂ fs{dﬁgsr%% ab Q@; g% h1st §/§ #ﬁ d{'@ Meﬁﬁ?ﬁed 4§ ted

to d| pht aln non |ng active eria toxin,
exot oxi meplacdidiym ﬁéunmhmrﬁmatﬂmmmmgabmmgomosl@g ralapie o%pot}alammeatn“i n A

chai n, deccin n, 20al pha-sarcin uri.tes f i t ei ns,
o i TR W R o e e mibody BB RUE Tt eE O bap. )

monor di GapGhaihA Be"lhir@éhic@& at GEGAIIRY aGd PehfonsSRARANRING hdtophinal i s
inhibitor, gelonin  mtogellin, restrictocin, phenonycin, enonycin, and the

tri cot hecesisty to the initial sabroititmns.e Atodiatienty,, oratddlmnmlbo@@mst@ atmctmrqﬁ rilses an

ant | bod sdes ribed h i N, CORj U a, radipactiv

ol oconr gt ety ShmaEy TofF O SRR huhBaRul B RESUPES AP RIRe BT he
product i @Ataef rekiddésom@nicihdbese rdsiabPmes bt Rebdsteor¥ltdidated 43dandidh foy 905
Rel1865 Rel885 snil535 Bi 2125 p325 pb212 and radi oactive isotopes of Lu. Wen

t he radisgbgijligat Carjagtymenbe wrcated sxditeming whethgr bevpentaia the dairdact i ve
atom for glr% |gr aphic studies, for exanple tc99mor 1123, or a spin | abel
for nucl® rragnetl c resonance (NVR) inmaging (al so known as nagnetic
resonance i nmegnii®, acit deljueriy Gikeationk dretilitz-ahddo-ag@dior catbodylnermidflddions

i ndium 111, fluorine-19, carbon-13, nitrogen-15, oxy 17, gadollnl um
maﬁ%anesrén%ﬂag iy lgpgth from Onfd’iﬁ]]dt}@%& I&JYRPPUQW OR{AIHBEY h&ﬂ@@é OF BoBdcsidtgeat may

be made g rllﬂas‘é?gén% ¥nsgift O§| élﬁ%lb%?ﬂlul 1951%'1{6 %%&Pgékfdﬂgs FYeALRs SPCh as

N- succi ni m pyri propi onat e
succi ni rtemgamal4ns(eh¢1mllmdlmdeda1rmmlbydi§) with @h thexaned inetdaoiydxssidatee GtBWMCC), 71 WO
2011/ 14311?566?'[?(%{ ya?r%a%%slltﬂ ge antl%ody molecule include the fusion to the N- or C-terminus of the
antibody to an enzyme (e.g. for ADEPT) or a polypeptide which increases the serum half-life
25 of the antibody.

Glycosylation variants

In certain embodiments, an antibody provided herein is altered to increase or decrease
the extent to which the antibody is glycosylated. Addition or deletion of glycosylation sites
to an antibody may be conveniently accomplished by altering the amino acid sequence such

30 that one or more glycosylation sites is created or removed.

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be
altered. Native antibodies produced by mammalian cells typically comprise a branched,
biantennary oligosaccharide that is generally attached by an N-linkage to Asn297 of the CH2
domain of the Fc region. See, ¢.g., Wright et al. TIBTECH 15:26-32 (1997). The
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i mnothiolane (I1T), bifunctional derivatives of imdoesters (such as

di met hyl adi pi mdate HCl), active esters (such as disuccinimdyl suberate),
al dehydeswQ=ooh4a®5gl ut ar al dehyde), bi sazi do conpounds @suals2@3/0b6693

(p-azi dobenzoyl ) hexanedi am ne), bis-diazonium derivatives (such as

bi s- (p-di azoni unbenzoyl) - et hyl enedi am ne), diisocyanates ch as.tol uene
2, 6- 5diq1@8wahﬁé{d@ﬁéséﬁalu§? §¥%§ice@og}i}ageweg-claﬁﬁéﬁﬁﬁ\i-ag%t& ugpgamine
1,5-dif HQFPJT@AQ)’, adiDid hAPERFENE, -as FRII LA%FTRIsE attichlcll ¢ B GIETNOH @XReman be
prepared as described in Vitetta et al., Science 238:1098 (1987).

Car bon- Jofthalpentennaty pEgeshideyidnsituwhenz i s@aaenbydiniees podfieations of the

con; ugat ORI FL BAT AN BEED 88 ey iriiod s ay el oo A I 2B e 11 nker
mays be  aarightsanaleRalnl ittpesved bodRetidsi t ati ng rel ease of a cytotoxic drug in
the cell. For exanple, an acid-|abile |inker, peptidase-sensitive |inker,

phot ol abi | e |IperReembadimonhpntibedyiariapts agf Rrovidpd badam e simhphflrate siteetugeChar i
et al., ’ . X ; . , y dbe
iseq, " WG, ¥R aREhid okl bURIR o FERERn, Mo Ry AF ARG
are not fucdsetiiesuchandbedy wanpel Gaineso [bs BEAr f#AmVii% o 63%s8eomhi 39k & 639% ag Gohs
including, but not limted to, BMPS, 15EMCS, GVBS, HBVS, LC-SMCC, MBS,
MPBH, SBAR togt0ko. Jihapmoggiet fuepieps detganpinedshy ecutiing the gy qragagymeint of

sul f o- K : ] I - B
(sd%:ci n%&éﬁw{(“fhﬁ)%ﬁ?ﬁc % lfél%é S@%Zégétﬁe%‘%\ﬁﬁ ic g? %§%§E$%E§ aggg}eﬁgﬁl e
(e.qg., fAdRi(ergeoiplixebyinal agyhigh mangosRetudtared), asirheasuidd By MIALDI-TOF The

ot e AR S L R A BT e R o,
gener al egf‘a'sr‘a‘éihmésﬁ!ﬁe l%c‘a}’éddd% gb&g %BﬁtioWﬂ-tﬁ@Fc region EAANRh S rihg of‘FQf @r% :\/Ab

open-| abel dose-escal ation study of the safety and pharnmacol ogy o
a nonovatgducsimoaguen ssn2Mthigoayo bolachied rbar gt bammormstds upABadndmi st er ed

intravenpusly in patient,Wth cal | dvanged tastatic solid tunors

This exdnraeirl of PhuE a8 b i oMt 257 dnd S0l BLR T RS Skt o

Met MAD  adliifibritie heGbdilies! Subh Fikdh @i el ian® etk e (KBMved ATIEC ifigitisn W t h

advanced solid malignancies that are refractor%r to or for which there is no
&

st andar besf ¢.gab8. Partit Bubligation Nea) WP 2603/P 37408 (Bisstadl 9:HeS 280APOR0LoN of
Met MADb, ' d M I 1 -BW St ud
(%o%%a%lé{)/ g(é%lrgggbo %?@E E%Ees@@ﬁ%aﬁgﬁsbreﬁag V&ot ﬁgﬁfcggle{[té/c% %% udy

desi gn. umab ose one-o wo doses
of Met MAfudob&-deficidi” amltkogly @@Miints intlideeURiI2008/0¢ HTI@ST WS 2p@0/6 ET89s W@cei ved

sedbnd CORBRE24E SR SPEATS dul27al ohies s e RReRE YedniEibineos

US 2004/0110704; US 2004/0110282; US 2004/0109865; WO 2003/085119; WO
2003/084570;, WO 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

25 Lec13 CHO cells deficient in protein fucosylation (Ripka et al. Arch. Biochem. Biophys.
249:533-545 (1986); US Pat Appl No US 2003/0157108 Al, Presta, L; and WO 2004/056312
Al, Adams et al., especially at Example 11), and knockout cell lines, such as alpha-1,6-
fucosyltransferase gene, FUTS, knockout CHO cells (see, e.g., Yamane-Ohnuki et al.
Biotech. Bioeng. 87: 614 (2004); Kanda, Y. et al., Biotechnol. Bioeng., 94(4):680-688 (2006);

30 and W02003/085107).

Antibodies variants are further provided with bisected oligosaccharides, ¢.g., in which
a biantennary oligosaccharide attached to the Fc region of the antibody is bisected by
GlcNAc. Such antibody variants may have reduced fucosylation and/or improved ADCC
function. Examples of such antibody variants are described, e.g., in WO 2003/011878 (Jean-
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Met MAb (15 ng/ kg, the recommended Phase Il dose) and bevaci zumab (15 ng/kg)
|V once every 3 weeks. Study objectives. The objectives of this study
i ncl uded weotermmi4piong t he safety and tolerability of Met MAD/USA01GOBBOITAt i on
wi th bevaci zunmab at 15ng/ kg admi ni stered 5i ntravenously every 3 weeks.

of ect | VGO Hak CFRATE N AP0t JUmse s e B s G g

pr ocedur &&ibody variants with at Ich ¥ %h!l%&t%k%’ re&A0E otk %ﬁg(F@éQﬁfaFi@@ aithed etk red as

systolic blood pressure > 150 1 nd/ or diastolic blood pressure > 100

mHg) .  rPgicprrddlst poyided. Rygheantibady variants maghaie impperet 613C fnction. Such

encephal opat hy. . New York . rt As I.atl d. a r-Qreater CHF.
Hi story a&%ﬂé}é‘@é’ra& i | ??F%P%ﬁletgn 1%%@4?%@86%8(72&5@1% a&kﬁ’tsﬁ]ldnigg%ﬁ%g%p S prior
to Pay XRafjoshi sidowp ooogtxrrekkergn, $hansi ent ischemc attack (TIA) within 6
nonths prior to study enrollment. Significant vascul ar di sease (e.g.,

aortic aneur y&hteg@punariang surgi cal repair or recent peripheral arterial

thrombosis) WhicBifin @rniBBBnPL bhOSr hBrelRYind acid modifications mallbs iRfdueld
henoptysis (> 1/2 teaspoon of bright red bl ood per episode) within 1

20nont h iptoitbe Fe cegidenyoflan anBbodieproridofl hbdeae thiengpydicatiasg sn Be regignvdriaoaint
coagul o ttl:y I .N tgr(ai bsence of tahera Fri ¢ ant i coagul ation) . jor.,
cur o1 cal TTSCEHP Ao SR BGHLye “Bmen TS e R it P PHPUE Wl n 28
254ays abG3ReLaEs e Rigid) chMpkaivg hn @mimidi€ hidalfic@no®le. NacdbdtRitidBlaPbne or
surgi cal procedure during tﬁe course the study.

more amino acid positions.

In certain embodiments, the invention contemplates an antibody variant that possesses
some but not all effector functions, which make it a desirable candidate for applications in
which the half life of the antibody in vivo is important yet certain effector functions (such as

15 complement and ADCC) are unnecessary or deleterious. In vitro and/or in vivo cytotoxicity
assays can be conducted to confirm the reduction/depletion of CDC and/or ADCC activities.
For example, Fc receptor (FcR) binding assays can be conducted to ensure that the antibody
lacks FcyR binding (hence likely lacking ADCC activity), but retains FcRn binding ability.
The primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas monocytes

20 express FcyRI, FcyRII and FcyRII. FcR expression on hematopoietic cells is summarized
in Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol. 9:457-492 (1991). Non-
limiting examples of in vitro assays to assess ADCC activity of a molecule of interest is
described in U.S. Patent No. 5,500,362 (see, e.g. Hellstrom, 1. et al. Proc. Nat’l Acad. Sci.
USA 83:7059-7063 (1986)) and Hellstrom, I et al., Proc. Nat’l Acad. Sci. USA 82:1499-1502

25 (1985); 5,821,337 (see Bruggemann, M. et al., J. Exp. Med. 166:1351-1361 (1987)).
Alternatively, non-radioactive assays methods may be employed (see, for example, ACTI™
non-radioactive cytotoxicity assay for flow cytometry (CellTechnology, Inc. Mountain View,
CA; and CytoTox 96 non-radioactive cytotoxicity assay (Promega, Madison, WI). Useful
effector cells for such assays include peripheral blood mononuclear cells (PBMC) and

30 Natural Killer (NK) cells. Alternatively, or additionally, ADCC activity of the molecule of
interest may be assessed in vivo, e.g., in a animal model such as that disclosed in Clynes et al.
Proc. Nat’l Acad. Sci. USA 95:652-656 (1998). Clq binding assays may also be carried out
to confirm that the antibody is unable to bind C1q and hence lacks CDC activity. See, ¢.g.,
Clq and C3c binding ELISA in WO 2006/029879 and WO 2005/100402. To assess
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Core biopsy or other mnor surgical procedure, excluding placenent of a
vascul ar device, within 7 days prior to Day 1. Hi story of abdom nal

fistul a owogasituadéent esti nal perforation within 6 nonthsPpriuseoitio3deay 1.
Serious, non-healing wound, active ulcer, or untreated bone fracture. 73
WO 2011/ 143665PCT/ U82011/8§g693 Protfeinuria reem 8 as deponstrated
by a UPCOPRYGTEI ALIVRGN 4 ra&ei THYY °° Rt 3‘6& E REHRRLG] G372p100-gipforo

conponeny ,pf s %)h@z%lzmds 20%: @93‘@1@%) ((HQ% tNg %eetRti GQ%B%OIH%SJIO% (2003);
| actation. Tri drugs 5Met was su as elther a Iyophilized powder

or as a @ﬂé}ragga M Sq@nCUM J\/étlwme W@nﬂi ]d)éd27é§ 2548 ﬁﬁsHD)l iFxRal tpnﬂml@anct #o@vary)
| ied Th | ut
for rec 5&%8?%@%@‘&%@6@8%99118 ke OF by LR e e e P el BFt i on

vol ume vas, PQk&aTs.B. @t Mi,ghdl. dnhimdl 1KOPEEROL 6D @r00%h). 20 ng/ ml Met MAb in 10
MM hi sti di ne succi nate, 106 nM 4% trehal ose di hydrate, O. 02%flpol ysor bat e

20, pH 5.7. YonthoNis withoeilensd cisctar Smetion wcludg thase wath ssbgisntiandofi ane r
congent Higie sy fealdyffihReTa R, KO, D8F BV TEP LU BN et °
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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
(CDC), e.g., as described in US Patent No. 6,194,551, WO 99/51642, and Idusogie et al. J.
20 Immunol. 164: 4178-4184 (2000).
Antibodies with increased half lives and improved binding to the neonatal Fc receptor
(FcRn), which is responsible for the transfer of maternal IgGs to the fetus (Guyer et al., J.
Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)), are described in
US2005/0014934A1 (Hinton et al.). Those antibodies comprise an Fc region with one or
25 more substitutions therein which improve binding of the Fc region to FcRn. Such Fc variants
include those with substitutions at one or more of Fc region residues: 238, 256, 265, 272,
286, 303, 305, 307, 311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424 or 434,
¢.g., substitution of Fc¢ region residue 434 (US Patent No. 7,371,826).
See also Duncan & Winter, Nature 322:738-40 (1988); U.S. Patent No. 5,648,260;
30 U.S. Patent No. 5,624,821; and WO 94/29351 concerning other examples of Fc region
variants.

Cysteine engineered antibody variants

In certain embodiments, it may be desirable to create cysteine engineered antibodies,

e.g., “thioMAbs,” in which one or more residues of an antibody are substituted with cysteine
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in Tabl aoosl.tloﬁﬁaﬂ a@C@Slbtﬂﬁm@e of tie aptibasty andenaplye usedimentsgate tha2udody ta
other moieties, such as drug moieties or linker-drug moieties, to create an immunoconjugate,
5 as described further herein. In certain embodiments, any one or more of the following
residues may be substituted with cysteine: V205 (Kabat numbering) of the light chain; A118
(EU numbering) of the heavy chain; and S400 (EU numbering) of the heavy chain Fc region.
Cysteine engineered antibodies may be generated as described, e.g., in U.S. Patent No.
7,521,541.

10 Antibody Derivatives

In certain embodiments, an antibody provided herein may be further modified to
contain additional nonproteinaceous moieties that are known in the art and readily available.
The moieties suitable for derivatization of the antibody include but are not limited to water
soluble polymers. Non-limiting examples of water soluble polymers include, but are not

15 limited to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-
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-

20 polymers, polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.
Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its
stability in water. The polymer may be of any molecular weight, and may be branched or
unbranched. The number of polymers attached to the antibody may vary, and if more than
one polymer are attached, they can be the same or different molecules. In general, the

25 number and/or type of polymers used for derivatization can be determined based on
considerations including, but not limited to, the particular properties or functions of the
antibody to be improved, whether the antibody derivative will be used in a therapy under
defined conditions, etc.

In another embodiment, conjugates of an antibody and nonproteinaceous moiety that

30 may be selectively heated by exposure to radiation are provided. In one embodiment, the
nonproteinaceous moiety is a carbon nanotube (Kam et al., Proc. Natl. Acad. Sci. USA 102:
11600-11605 (2005)). The radiation may be of any wavelength, and includes, but is not
limited to, wavelengths that do not harm ordinary cells, but which heat the nonproteinaceous

moiety to a temperature at which cells proximal to the antibody-nonproteinaceous moiety are
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host cell comprising such nucleic acid is provided. In one such embodiment, a host cell

10 comprises (e.g., has been transformed with): (1) a vector comprising a nucleic acid that
encodes an amino acid sequence comprising the VL of the antibody and an amino acid
sequence comprising the VH of the antibody, or (2) a first vector comprising a nucleic acid
that encodes an amino acid sequence comprising the VL of the antibody and a second vector
comprising a nucleic acid that encodes an amino acid sequence comprising the VH of the

15 antibody. Production of a one-armed antibody is described, ¢.g., in W0O2005/063816.

In one embodiment, the host cell is eukaryotic, ¢.g. a Chinese Hamster Ovary (CHO)
cell or lymphoid cell (e.g., YO, NSO, Sp20 cell). In one embodiment, a method of making an
antibody is provided, wherein the method comprises culturing a host cell comprising a
nucleic acid encoding the antibody, as provided above, under conditions suitable for

20 expression of the antibody, and optionally recovering the antibody from the host cell (or host
cell culture medium).

For recombinant production of an antibody, nucleic acid encoding an antibody, ¢.g.,
as described above, is isolated and inserted into one or more vectors for further cloning
and/or expression in a host cell. Such nucleic acid may be readily isolated and sequenced

25 using conventional procedures (e.g., by using oligonucleotide probes that are capable of
binding specifically to genes encoding the heavy and light chains of the antibody).

Suitable host cells for cloning or expression of antibody-encoding vectors include
prokaryotic or eukaryotic cells described herein. For example, antibodies may be produced
in bacteria, in particular when glycosylation and Fc effector function are not needed. For

30 expression of antibody fragments and polypeptides in bacteria, see, ¢.g., U.S. Patent Nos.
5,648,237, 5,789,199, and 5,840,523. (See also Charlton, Methods in Molecular Biology,
Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ, 2003), pp. 245-254, describing

expression of antibody fragments in E. coli.) After expression, the antibody may be isolated
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from the bacterial cell paste in a soluble fraction and can be further purified.

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for antibody-encoding vectors, including fungi and yeast
strains whose glycosylation pathways have been “humanized,” resulting in the production of

5 an antibody with a partially or fully human glycosylation pattern. See Gerngross, Nat.
Biotech. 22:1409-1414 (2004), and Li et al., Nat. Biotech. 24:210-215 (2006).

Suitable host cells for the expression of glycosylated antibody are also derived from
multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains have been identified which may

10 be used in conjunction with insect cells, particularly for transfection of Spodoptera
frugiperda cells.

Plant cell cultures can also be utilized as hosts. See, ¢.g., US Patent Nos. 5,959,177,
6,040,498, 6,420,548, 7,125,978, and 6,417,429 (describing PLANTIBODIES ™ technology
for producing antibodies in transgenic plants).

15 Vertebrate cells may also be used as hosts. For example, mammalian cell lines that are
adapted to grow in suspension may be useful. Other examples of useful mammalian host cell
lines are monkey kidney CV1 line transformed by SV40 (COS-7); human embryonic kidney
line (293 or 293 cells as described, ¢.g., in Graham et al., J. Gen Virol. 36:59 (1977));, baby
hamster kidney cells (BHK); mouse sertoli cells (TM4 cells as described, e.g., in Mather,

20 Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African green monkey kidney
cells (VERO-76); human cervical carcinoma cells (HELA); canine kidney cells (MDCK;
buffalo rat liver cells (BRL 3A); human lung cells (W138); human liver cells (Hep G2);
mouse mammary tumor (MMT 060562); TRI cells, as described, e.g., in Mather et al., Annals
N.Y. Acad. Sci. 383:44-68 (1982); MRC 5 cells; and FS4 cells. Other useful mammalian host

25 cell lines include Chinese hamster ovary (CHO) cells, including DHFR™ CHO cells (Urlaub et
al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines such as Y0, NSO and
Sp2/0. For a review of certain mammalian host cell lines suitable for antibody production,
see, e.g., Yazaki and Wu, Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana
Press, Totowa, NJ), pp. 255-268 (2003).

30 Immunoconjugates

The invention also provides immunoconjugates comprising an antibody herein
conjugated to one or more cytotoxic agents, such as chemotherapeutic agents or drugs,
growth inhibitory agents, toxins (e.g., protein toxins, enzymatically active toxins of bacterial,
fungal, plant, or animal origin, or fragments thereof), or radioactive isotopes.
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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
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.
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. USA 97:829-834
(2000); Dubowchik et al., Bioorg. & Med. Chem. Letters 12:1529-1532 (2002); King et al., J.
Med. 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
limited to diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.

In another embodiment, an immunoconjugate comprises an antibody as described
herein conjugated to a radioactive atom to form a radioconjugate. A variety of radioactive
isotopes are available for the production of radioconjugates. Examples include At*'!, 1!

'3, Y Re'™, Re'™, Sm!*, Bi*'?, P*2, Pb*'? and radioactive isotopes of Lu. When the

2

radioconjugate is used for detection, it may comprise a radioactive atom for scintigraphic
studies, for example tc99m or 1123, or a spin label for nuclear magnetic resonance (NMR)
imaging (also known as magnetic resonance imaging, mri), such as iodine-123 again, iodine-
131, indium-111, fluorine-19, carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or
iron.

Conjugates of an antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
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iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).
For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science
238:1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldicthylene
triaminepentaacetic acid (MX-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.

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-SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate) which are commercially
available (e.g., from Pierce Biotechnology, Inc., Rockford, IL., U.S.A).

The following are examples of the methods and compositions of the invention. It is
understood that various other embodiments may be practiced, given the general description
provided above.

EXAMPLES

Example 1: A phase I open-label dose-escalation study of the safety and

pharmacology of MetMAD, a monovalent antagonist antibody to the receptor ¢c-met,

administered intravenously in patient with locally advanced or metastatic solid tumors

This example describes a Phase I, open-label, dose-escalation study of MetMADb
administered by IV infusion every 3 weeks (Q3W) in patients with advanced solid
malignancies that are refractory to or for which there is no standard of care. This dose-
escalation trial tested the combination of MetMAD, at two different doses, with bevacizumab
at 15mg/kg IV Q3W.

Study design.

Bevacizumab (15 mg/kg Q3W) was dosed with one of two doses of MetMADb (10 or
15 mg/kg Q3W). In the first cohort, 3 patients received MetMADb (10 mg/kg) and
bevacizumab (15 mg/kg) IV once every 3 weeks. In the second cohort, 6 patients received
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Study objectives. The objectives of this study included determining the safety and

tolerability of MetMAD in combination with bevacizumab at 15mg/kg administered
5 intravenously every 3 weeks.

Exclusion criteria:

» Patients of childbearing potential must be using effective contraception.
* Inability to comply with study and follow-up procedures.
* Inadequately controlled hypertension (defined as systolic blood pressure > 150
10 mmHg
and/or diastolic blood pressure > 100 mmHg).
* Prior history of hypertensive crisis or hypertensive encephalopathy.
* New York Heart Association (NYHA) Class II or greater CHF.
» History of myocardial infarction or unstable angina within 6 months prior to Day 1.
15 » History of stroke or transient ischemic attack (TIA) within 6 months prior to
study enrollment.
» Significant vascular disease (e.g., aortic aneurysm requiring surgical repair or recent
peripheral arterial thrombosis) within 6 months prior to Day 1.
» History of hemoptysis (> 1/2 teaspoon of bright red blood per episode) within 1
20 month
prior to Day 1.
* Evidence of bleeding diathesis or significant coagulopathy (in the absence of
therapeutic anticoagulation).

» Major surgical procedure, open biopsy, or significant traumatic injury within 28

25 days
prior to Day 1 or anticipation of need for major surgical procedure during the course
of
the study.
* Core biopsy or other minor surgical procedure, excluding placement of a vascular
30 access

device, within 7 days prior to Day 1.

» History of abdominal fistula or gastrointestinal perforation within 6 months prior
to Day 1.

* Serious, non-healing wound, active ulcer, or untreated bone fracture.
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Table 2: Patient Demographics (n=9)

Age (yr) (n=9)
Mean (SD) 54.9 (14.9)
Median 46.0
Range 42-80

Sex, n(%)

Female 7(77.8)
Male 2(22.2)

25
Number of prior therapy regiments for patients in this trial and in a previously

described phase 1a dose escalation trial (Salgia R et al. Complete results from a Phase la dose
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toleralility of Met MAb adminijstered in conbination with paclitaxel, and

Met MAb raghift-stered—tn—conbit o&i ofm—wHth—bevactzumab—+pacl i t axel versus

pl acebqg + bevaci zumab + pacliftiaxel in patients with netastatic or locally
recurrgng, triple- WD 20117 I43665PCT/ US20117 036693 negati ve breast cancer

who either have not receiveditreatment (first-line) or|have progressed
af t er qrascaterthemed amal todyt ot gx40c chenot her apy regi nen (second-line), with
the regty g i

ren—defined - as stngle-—agent chempotherapy admni stered prior to or
during di'Seudss BPEGISERY GHTIgICEy ikt aOBGHBTRRY i on or sequence of
cyt ot oxi ¢ agemfgre 3EhitkSHaRiRihghokRetrédthsiit-dohHe aR® 8drhinigere BRI &XfofBie! y 180
patients ‘(&?‘ roxi mtely 120 patients who have not received previous
t r eat nertialdnyle6d Abat Berid 9nd éarei wpvigusie denseibed Rease A drialdyMetMom wSetesaRnat el y
40 mul tie?%f%%@ﬁzﬁweﬁbsw ét|27l9$) random zed in a 1:1:1 ratio to the three
treat nent gr oups. ’| pagl ent s nust have histologically confirned
triipl e- negat iRlarAs@kORAE ahdlgsiRobhistthiel inrceadinativh thithEeasvioady degefibed
non- neasurabl e netastatic or |locally recurrent disease. 100bjectives: The
pri mary fd8petia)éSagiathictals AdgR ?%1({ A beagt et shawee thahthedprmiad dplftlifef
Met MAD 4, eREMAFA # KB Ryats Qﬁ&élkér%@eli @‘?gﬁﬁ)‘g'}{ﬁ%@/ﬁ%e’?ﬁwﬁe%a&&%?é jsrelative to
pl acebo + bevaci zunab”+ paclitaxel, as asured Dby I nvesti gator-assessed
pr ogr essipproximatel ySutimey akter than izt o€ traditiondl fbivabing stitétodees ovetMAd lhky no
recurrent, triple-negative gr east c%nggg R\%110 .15have recei vfed no _prior
syst eni GPPHEPGY THFraRIREWBR BEYASEUBEDT S ovti MY St NSTS POSHE St RSl ce bRy,

defii ned Agbbd1Ss (ATRs)ft6 MBHANAQTH ZRWTO0 rdsBorfles 8R& R RELATI6WRdQRe T €] apse
(as assessed by the site radiol ogi st and/or investigator, using Response

Eval uat ifemydark of MetMabSehday valdasedsw{RECH Gjtreattsl fgiso positivg ratcy; (dbedt h on
study from.any cau efined as death w.thin 30 s of the last study
Cr oat merBTR TRbUE oSk o U SR as P on, ect i ves of thi's
study i ncl udesafety results are shown in Table 4.

Table 4: All Drug-Related Grade 1 or 2 Adverse Events (>5%) and All Drug-Related

20 Grade 3 Adverse Events

Stage 1 and 2 (n =34) Stage 3 (MetMab + Bev) (n=9)
Grlor2 Gr 3* Grlor2 Gr 3*

Any adverse 15 (44.1) 7 (20.6)

event, n(%)

Fatigue 13 (38.2) 0 2(22.2) 0

Edema, peripheral | 6 (17.6) 3 (8.8) 2(22.2) 0

Hypoalbuminemia | 4 (11.8) 0 1(11.1) 0

Nausea 4(11.8) 0 1(11.1) 0

Vomiting 3(8.8) 0
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To estimate the clinical benefit of Met MAb + bevaci zumab + paclitaxel and
Met MAb+pl acebo+pacl itaxel relative to placebo + bevaci zumab + paclitaxel,
as neasurwo 2bou1/i48666st | gat or - assessed progressi on-free sBCYIUSad11/0B689pat i ent s
with netastatic or locally recurrent, triple-negative breast cancer who
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frequently observed toxicities (>30 %) included fatigue (56%), edema (33%), and increased

weight (33%).
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Figure 6 depicts change of tumor burden from baseline with best response, all patients for

the present study (“stage 3”) and a previously reported Phase 1 study (“phase 1 and 2”°) (Salgia R,

et al. AACR 2010, Abstract 2774). The best response was stable disease, with 3 patients receiving

> 6 cycles.

Conclusion: The combination of MetMADb and bevacizumab is generally safe and

well tolerated at the recommended dose of 15mg/kg IV q3W for each agent. No drug-related

Grade 4 toxicities were observed.

Example 2: A PHASE [ STUDY EVALUATING THE SAFETY AND EFFICACY

OF METMAB IN COMBINATION WITH PACLITAXEL AND BEVACIZUMAB IN

PATIENTS WITH METASTATIC, TRIPLE-NEGATIVE BREAST CANCER (OAM4861¢g)

Metastatic breast cancer is the most common invasive malignancy in females, and the

second most common cause of cancer death in women, with the majority of patients

succumbing to their disease within 2 years of diagnosis (Greenberg et al. 1996). According

to the Surveillance, Epidemiology and End Results (SEER) database, over 192,000 women

were diagnosed with and greater than 40,000 women died of cancer of the breast in 2009 in
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adenocar ci noma of the breast, w th neasurable or non-neasurable netastatic
or locally recurrent disease. For wonen of chil dbearing potential,
use of acwepvud4amed ef fective nethod of contraception. POARhiSRo11P3E@&NI
capacity to conply with study and foll ow up procedures. Exclusion Criteria

in the study.inglude follgwi ng. Prior therapy with two. or nore
r egi nenstﬁ? ﬁf‘lltﬁggfé&t‘égﬁﬁggﬁ)ﬁk (hedileime pighyh . ?@fﬁveloamgim\eaéweé}re%%ﬁy
Wi t hin qsgﬁgg§ﬁ@ﬁgor to Day 1 of Cycle 1. Major surgical procedure (except

CNS surgery), open biopsy, or significant traumatic 25injury within 30 days
prior to Day Thedfca@yaitelgbritton famaiicitp atithanctadtatreladast oancamis brssluungicgerhl

rocedure dur]j th ourse gf . the study. . nor surqgi cal procedures,
P oh a8 P RE- b doa® SR meRiat. R MElosp huadbiten it dlneR e or 1t o
Days 1 ofepfdeeh@l growtt fator L REIERRY amb kificatioh SRné Ricepl G, R )Gt pEbr cancer .
30Prior therapy with bevaci zumab, sorafenib, sunitinib, or other putative
VEGF patrhsheyse @ragetos dituseebisymopil agaittagudibeg aed specdic steeakmeigspdedisease, or
i t . t R -
oot oy S BTERSE RS o TR a0 Mo LD, BB o T

2011/ 143hohBEE 4g$2Q41tk O3@GA3wWn aciomin metadtiti dreat batceCNludEh@st ases, except
for treated brain netastasis._ Uncontrolled hypertension defined by systolic
pr essur enhraeyslings-Epxapry Srm diehBicotapecipbass tdvisoreBuns iRy, response BECsint hout

antioh v . o . i o W
or Sbsur ooy SUR BeRr £ M ey s O UEPRBER gl R Rbp oo
5ant i - hythenpeasi asgentred incatsiaon disower 9n btod, prikssymriactbasatemmimbemttion criteri a.

st e 0 LS B b ST DR 0 R RO L0
fo%: Ur ©. Gk R Phs B A6 dbork 1Al GhieRy iR R ARRARSCRIeUonitthdy 1 of
with the limitation with repeat courses of anthracyclines, taxanes are now the most commonly

15 used agent for patients with locally recurrent or metastatic disease.

Triple-negative breast cancers are more likely to have aggressive features, such as
high proliferative rate, and exhibit an invasive phenotype. Patients with metastatic triple
negative breast cancer exhibit a poor clinical outcome and a median survival of less than one
year. Most, but not all, basal-like breast cancers are triple-negative by IHC test, and, as a

20 result, triple-negative status may be used as a histopathological definition of basal-like breast
cancer. All current basal-like breast cancer trials presently registered with the National
Cancer Institute (NCI) use the biomarker triplet (ER, PR and HER2) to identify eligible
patients.

New treatments directed at delaying disease progression while avoiding systemic

25 toxicity would represent a significant advance in the treatment of these patients.

An analysis of a large panel of breast cancer cell lines showed that Met is expressed
selectively in basal lines, relative to luminal or HER2-positive cell lines, suggesting that Met
expression and activation may be important for initiation and progression of triple-negative
breast cancer.

30 This Example describes a randomized, Phase 11, double-blind, multicenter, placebo-
controlled trial designed to preliminarily estimate the efficacy and evaluate the safety and
tolerability of MetMADb administered in combination with paclitaxel, and MetMAb
administered in combination with bevacizumab + paclitaxel versus
placebo + bevacizumab + paclitaxel in patients with metastatic or locally recurrent, triple-
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10H story of stroke or transient ischemc attack within 6 nonths prior to
Day 1 of Cycle 1. Clinically significant peripheral vascul ar di sease
(e.g., aowDi2011a1@8G65ySM requiring surgical repair or rec@enl/yseoilpbeodl

arterial thronbosis) within 6 nonths prior to Day 1 of Cycle 1. 15Evi dence

of bl eedi ng.diat hesi s or, coagul opat hy. . Hi st f abdom nal fistula,
gastroi meg%e‘ierra?asb e3Ce whe sﬁ?er é‘?gfi PRtrecehg Shrrinagnt g%é&-@%@ DR PIOBISHSHt hs

prior tofR¥ndcvefidnaboykotoxic chernb'ih%?a%?ﬂfe e (@POYI-BRY) Gith BRCLLPREL O
nonocl onal anti body therapy not controfled wth treatnent pre-nedication.

20Hi st ordefipéd aresmgepgérg chérothermpp edminasterod pgiht torardlubihg ddcperreptsoaa) a

ithin 1 th.prior..to Day 1 of le 1. K : itivityt
componertCoR AEb el e Shes HanTudse Fhg st el Bt et o
unt £ eat edttR@N Pt A&k IS-UI%a@ibntG r(%gﬁoxﬂt&{_atgwgbzd tRni N hav e GeNRE SIS |
ant1 poay

humani zed, nonoval ent nonocl onal 25 irected against c-net. MetMDb
wi || be Deyiphs teeptraentgnd OB ptients regeivingi sacendslineghetapgerom Bppreoximaely Each vi al

cont ai ns;6Q0,.n0.: of i £ tratij iy 10 mM
ot o rid et Y55 RarblaplTkedth 43 FRRGEHE L ey TR0l W
Bevaci zymabntk snudt ledvediistélogishliygtdnfymed aigs-aegtive adtmiche®niacpkd Brelytown,
sterile liquid concentrate for solutigon for |V infusion. Bevaci zumab w ||
be supplWVighmepsugablsernos-measutabic mg@pgtic o loogbiecymad disgyseyl ass vial s

congai ning 4 wit:.Q[,.46 nL of bevaci zumab, respectively (25 ng/nL for either
Vi :ﬁ). Vials gg‘ga‘em&aviiﬁ' bevaci zumab wi th phosphate, trehal ose, pol ysorbate 20,

d Steril ter. .ect iQn. l. P Vials . t al ti
and are sui t acar iy shRERE YRR e kAR Mo aCicage | nser ¢

for i nf ovisIABR WRRadiRndOr padliddxePind WINEBbVEabblHdABHE PRIt VWR2011/ 036693
paclitaxel. Placebo will consist of 250 cc 0.9% NSS (saline IV solution,

0.9% . Stlandho trbemearameab + paclitaxel, Rharcanrok bnatvegigapdebiosgedghogressianface a
N e el TG LSRRy B Sh Shph el L g vol oo
15 have received no prior systemic therapy or have progressed following first-line therapy. PFS,
defined as the time from randomization to disease progression or relapse (as assessed by the
site radiologist and/or investigator, using Response Evaluation Criteria In Solid Tumors
[RECIST], Version 1.1) or death on study from any cause (defined as death within 30 days of
the last study treatment), whichever occurs first.
20 The secondary objectives of this study include:

To estimate the clinical benefit of MetMAb + bevacizumab + paclitaxel and
MetMAb+placebo+tpaclitaxel relative to placebo + bevacizumab + paclitaxel, as measured by
investigator-assessed progression-free survival, in patients with metastatic or locally
recurrent, triple-negative breast cancer who have received no prior systemic therapy or have

25 progressed following first-line therapy.

To determine the overall response rate and duration of response of
MetMAD + bevacizumab + paclitaxel and MetMAB+placebo+paclitaxel relative to
placebo + bevacizumab + paclitaxel in patients with metastatic or locally recurrent, triple-
negative breast cancer who have received no prior systemic therapy or have progressed

30 following first-line therapy.. Objective response is defined as a complete or partial response
maintained > 4 weeks (as assessed by the site radiologist and/or investigator, using RECIST).
Duration of response is defined as the time from initial complete or partial response to

disease progression (as assessed by the site radiologist and/or investigator, using RECIST) or
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weeks. Met MAb and bevaci zumab will each be administered at a dose of 10

ng/ kg by IV infusion every 2 weeks, on Day 1 and Day 15 of each 28-day
cycle. PawbDi20ax@Beodi | | be adm nistered at a dose of 90 mgirid2duy/086693 nf usi on
on Day 1, Day 8, and Day 15 of each 28- 10day cycle. The order of

adm ni st i0 he drugs t hree ar dm ni stered on the arre day

is the f%ﬁm Sty ‘%9%825 P?ltsaf%efﬂleg)as 6@&%&1@%&3@5@3@%&%%

The doseytndvet Mrdviki be based on the patient's weight at screeni ng or

baseline and will remain the sane throughout the study. The dose of

bevaci zumab Wd ¢vahatdased] s:mvwhllebepa{ﬁu (EerétQ/IMbﬁgietzaca;tuanepmlmehmﬂ wil |

remai n the sane throughout st udy, cul ation of 15body surface area

for the Me%%@églaeﬁboaa%qlﬁ@iebﬁl%a@|tﬁ> P%’i‘ﬁ%@?o th%ﬁﬂuﬁ@b e 1%%1& Aty with he

prescri r ) Is ) at 10
i t}h&gstéltgf& lg@atllh/q ] g@tﬂﬂl@% negathve br%béqg%aﬂl %‘tv(zl’;fg fé?%vé ggéeé\ée# nn%ar{og/f‘b Day 1

and Day s@zaemic tae@ﬁydayaxceyp:rbg'pssadcﬂol(@x)mpﬁcﬂtﬂh&)ﬁlﬁra@t Qvaddseurofval@ dofined® by

201V i nfusj on o 15 of a 28-day cycle to
tripl e- ie§i 'i“% é&‘&%@&%{?ﬂ@a@?q‘c&%@?yﬁ%ﬁ*ents extended time to di sease
progressi on (i, Tﬁ%arafbikg{z ':[helt\)ﬁ'&gfg§ gﬁcﬂo‘?&al% Lgﬁoﬁ\%ﬂm{@+’be%@zﬁﬁ%{b"% gé’éutaxel

Adm ni stration o ased on subject's weig
at Day ZlandrMaMA;]Bﬂﬁie(mbbgﬁaoataxaagelahvaI&dpl@@@bo&’ée@fouﬁﬁﬁbd@éhtﬁyeﬂ e; (2)

bevaci zumab at a‘?gjose of 10 |V infusio g eks, on Day 1
and® Day 15 of |8l E%P@urea‘?fgﬂ%%ﬁ by Bevactzamab agg p 12?3%3’ se of 90 g/ n2 by
|V i nfusion qRciR8¥n EritYin8he 406, MRMidd roblidwas: day Cycl e to triple-
negative metastatic breast cancer patients extended tine to di sease
progression ( on-free survival, and survival. Al though
t he foregoi ngsrﬁéﬁﬁ%%a%ég%égﬁﬁ%escri bed in sone detail by way of

illustration aggd>exaepbe for purposes of clarity of understanding, the
descriptions and 30exanpl es shoul d not be construed as limting the scope

of t he i nventBastern Cogpergive/Qupodesrarrrugso9e) (Bsae@@nm&atm%of&%lrred is:

met hod f e S mnistering to
an 5<:\st rogen rlglétgiﬁcaﬁl%gggl%% l?’i\?lﬁ{ *Sa?ltgg% at&ggylgiet%%% % ) - negati ve and
HERZ2- negathotarddicied dfetht buakty with mhqakgrable gﬁhbﬂﬂ)eaﬁ&ﬁms tn&ttascatlla e dshllgancer

patient an effective anmount of an anti- c-net antibody and a taxane.
recurrent disease.

For women of childbearing potential, use of accepted and effective method of
contraception.
20 Ability and capacity to comply with study and follow-up procedures.

Exclusion Criteria in the study includes the following:

Prior therapy with two or more regimens for metastatic breast cancer.
Any systemic anti-cancer therapy within 3 weeks prior to Day 1 of Cycle 1.
Major surgical procedure (except CNS surgery), open biopsy, or significant traumatic
25 injury within 30 days prior to Day 1 of Cycle 1, or anticipation of need for major surgical
procedure during the course of the study.
Minor surgical procedures, such as fine-needle aspirations or core biopsies, within 7
days prior to Day 1 of Cycle 1.
Prior therapy with a taxane for metastatic breast cancer.
30 Prior therapy with bevacizumab, sorafenib, sunitinib, or other putative VEGF
pathway—targeted therapy following diagnosis of breast cancer.
Prior exposure to experimental treatment targeting either the HGF or MET pathways.

Prior therapy with hormones and/or trastuzumab.
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2. The nethod of claim11, further conprising admnistering to the patient
an effective anount of an anti-VEG- anti body. 3. A nethod for the

t r eat mentwof20lw®ass cancer, conprising adm ni stering topram/UuSE1108¢eat i ve,
PR-negative, and HER2-negative netastatic breast cancer patient an

anti-c-nmet anti body adnm ni st d at a dose of 10 kg on Day. 1 and Day 15
of a 28-day “é‘}'gr&%or ricﬁg@etaé@ﬁ‘?snf”%ﬁe@fr Htrﬁi‘ten‘g{’@g%’é‘e@?taéé mg/ n2 by 1V
i nfusion on LiroRVh Srert@NSh DR f 5 Y6 henH iastolic 4
The net hod o?%cloa}r?n@ urt her comnr%?})gis%%&gcdﬁ? Snsgage%%r?(ﬁg an% ?I}%%éi%a%%%ci body
5.

at a 15dessuef> 10D meltkg woth dsayithbuandi-Dayertthsiod mebieatZdr. day cycl e.
The nmethod of claim1l, wherein admnistration of the anti-c-nmet antibody
and t he taxarf@ticats paticiitiabhlood pressure clgvatiis appeligdhlc dfinidlatippn adiptieest of

nd the taxartig: . . A
any. or aer A AR RedRien B VB SR PP P LR TP Fon o the

anti-c-met arindedtyanpiceeds adm ni stration of the taxane. 8. The

met hod of any one. of togﬁ recedi ng .cl ai ns, wherein the anti-c-nmet antibody
i s nonoval entbrior history og! NHXE ADHS B NASCRIY BrecrRikensvcedi ng cl ai ns,

wherein the aqh 6Bt AANAROANRAERIDI] RF8ed Shog fuARt | gen binding arm

and conprises a regl on, eint egion conprises a first and a
second Fc pollyipepd otieyosdinleinfurétiod Withis 6 andhsgd@nd Dhg 1pdlGyeépt.i des are
present in a conplex and forma Fc region that increases stabiljty of said
ant'f body f r adheiory eﬁwéﬁ H RSt ESSRCTR) adath ‘éﬂthwrﬁ)mpgﬁ%ﬁ@ﬂ%ﬁo@%k Pé@ﬁcle

bi ndi ng arm 10. The nmethod of any one of the preceding clains,
wherein the anti-c-nmet anti body 30is an anti body or antibody fragment

t her eof , t he Gmticddlydyzrnelorant periphgral adscalaf dissiscfoky pepiciadeurgompequsiingy a heavy

EVQL VESORH oPRES R ST S RO BRI Elhjesymonths pior to Day 1 of
DPSNSDT RENRNEKDRFTI SADTSKNTAYLQWNSLRAEDTAVYYCATYRSYVTPLDY WEQGTLVTVSS ( SEQ

I D NO 1),” CHL sequence, and a first Fc@g}ol ypeptide; (b) a second 82 WO
2011/ 143665PdIvidimeo of blgedeg diaghsisip e gedaeoretypr i sing a |ight chain variable

domai n havi ng,the s ence: . . . . }
DI OMTQSPSSL SALVEBR o ERUEL S 1l S e R RSB P g inal abscess
ESG\/PSRR;&%&S@[@EHH_I}}&&%ngﬁﬂW@@WAYPWFFG@T KVEI KR (SEQ | D NO 2) , and

CL1 sequence; and (¢) a third pol ypeptide caonpri si ng a second Fc )
5pol ypept i de, Higoey ef snaphdag¢icagictiondp monaslond jaatibrslyetherapnaotigeatrpllegghwitk hai n

vari abl . dongi Br@Bdication.
20 History of hemoptysis (= 1/2 teaspoon of bright red blood per episode) within
1 month prior to Day 1 of Cycle 1.
Known hypersensitivity to any component of bevacizumab.
Serious non-healing wound, active ulcer, or untreated bone fracture.
Trial drugs. MetMADb is a known recombinant, humanized, monovalent monoclonal
25 antibody directed against c-met. MetMAD will be supplied as a sterile liquid in a single-use,
15-cc vial. Each vial contains 600 mg of MetMAD in 10 mL at a concentration of 60 mg/mL
in 10 mM histidine acetate, 120 mM trehalose, and 0.02% polysorbate 20, pH 5.4.
Bevacizumab is a clear to slightly opalescent, colorless to pale brown, sterile liquid
concentrate for solution for IV infusion. Bevacizumab will be supplied in either 5-mL (100-
30 mg) or 20-mL (400-mg) glass vials containing 4 mL or 16 mL of bevacizumab, respectively
(25 mg/mL for either vial). Vials contain bevacizumab with phosphate, trehalose,
polysorbate 20, and Sterile Water for Injection (SWFI), USP. Vials contain no preservative
and are suitable for single use only.

Refer to the TAXOL® Package Insert for information on the formulation for
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present as a conplex and forma single antigen binding arm wherein the
first and second Fc pol ypeptides are present in a conplex and forma Fc
regi on thwo 20nce@sSes stability of said anti body fragnerCTasapansdt o a Fab
nol ecul e conprising said antigen binding arm 11. The met hod of
claim 10, wherein the first pol ypeptide conprises the Fc sequence

10depi ctf1@%ClFi gure 1 (SEQ ID NO 3) and the second pol ypeptide conprises

the Fc Sequem%eggmiﬁtcgﬁsjélt%f%@w@.9%N%@a'li?e NOsoion, 0.9%%. 12. The method
of any one of the preceding clains, wherein the anti-c-net anti body binds

the same epi tYpdy aatmnelr t uzumab. 13. The method of any one of

t he preceding,clai m.wherei,n.the anti-c-net ti,body. . i.s humani,zed, .

14, The” met had g iR R b oS RU i oA He Y der RE BT ZA ke ey
ant i bodyprédicted @ fedlt Bduivalent exposurckdlativdR aRlctMAbRlos@6/1 Ome/kefeviles

precedi ng cl ainms, wherein said anti-VEG- anti body binds the sane epitope as

t he nmono¥¢epal anti-VEGE anti body A4.6.1 produced by 20hybri doma ATCC HB

10709. h e of . edi i N8, rein
the ant i - veeMENEATa FRL0GHNRE ARYANG QbR £AHNGe f) BT e € |

cl ai m 1Gnfusivareetty 2 Weekandri PMEGandDaly A6 @Y chch 28-tayn@ielcz adhcRdix & vlillart | body or
fragment thereof 2518. The nethod of claim 16, wherein the anti-VEG-

ant i bodyrdmnigis{edeat 2 deegot 90 mg/m’ by IVinGusige ooldant » Reus mnd avRefsreh tre

L OVE "h ‘ - . . W
ol owi 3y ant o THY ofiRE Pl P (K RAR N BpAiaP SARELSIRY dSnwmmon
PGKGL EWAEE day is tht RTMGRGERTTY pAADRERRE Hev Kl MHSKSTAY3 | IGvNGA RAEDTAVYYCAKYP
30HYYGSSHWYF VT . | D NO . 31) .and a.light chai i abl

regi on conpr |@W@W’B¥g§\é 1ﬁ§’g§’t‘?§9¢oonat@f38 %%’3 ﬁé??&%{tg‘lb?ﬁfﬁﬁ%é%rﬁ!%%gvgjm
| TCSASQRIg WYY %MMWM%%B@%MY& thd\L &0 Tl HAIOHARCIEHREALIAIORE623d on the
TSSLHSGVPS RFSGSGSGTD FTLTI SSLQP EDFA CQQ YSTVPWFGEQ GITKVEI KR (SEQ | D NO

32). patient’s W@ ghtT ecneetihg dndwilhreynaomtheohmt gopghene therstpdyl Liatwilatishefei n
t he_taxane is paclitaxel. 21. The. net hod any one of th

or Stear At Sae e Hria B Berppnsenefdesfar i R Ehs Ve S5 adbe 19 %hcer
pati ent ﬁ@@ﬁbﬁ@ﬂn@myﬂi@ysl y treated for netastatic triple negative breast
cancer patient. 22. The nmethod of any one of clains 1-20, wherein
t he net ast at iReSEMS pl e negative breast cancer patient has not been

previously treglifldih o) 8RIAAD &t 0hPhEBEBALH ¥R s BjRASHLRACHAY P&l ENT .

screening) at Day 1 and Day 15 of a 28-day cycle; and (2) paclitaxel at a dose of 90 rng/rn2 by

20 IV infusion on Day 1, Day &, and Day 15 of a 28-day cycle to triple-negative metastatic
breast cancer patients extended time to disease progression (TTP) and/or progression-free survival,
and survival. Administration of (1) MetMADb at 10 mg/kg (e.g., based on subject’s weight at Day 1 or
at screening) at Day 1 and Day 15 of a28-day cycle; (2) bevacizumab at a dose of 10 mg/kg by
IV infusion every 2 weeks, on Day 1 and Day 15 of a 28-day cycle, and (3) paclitaxel at a

25 dose of 90 mg/m? by IV infusion on Day 1, Day 8, and Day 15 of a 28-day cycle to triple-
negative metastatic breast cancer patients extended time to disease progression (TTP) and/or
progression-free survival, and survival.

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

30 examples should not be construed as limiting the scope of the invention.
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1023. A nmethod of pronoting an anti-c-net antibody for the treatnent of a
netastatic triple negative breast cancer patient, in conbination with a
t axane. WO 2011/133665The nmet hod of claim 23, further in cegbiusatliloseeas t h an

anti-VEGF anti body. 25. The nethod of claim 23, wherein the
treat ment conpri se\g{ admi lSt ring to a triple-negative metastatic breast
cancer patient an Hi‘tllsﬁ ’éntl body administered at a dose 15o0f 10 ny/ kg

on Day 1 and Day 15 of a 28 day cycle, and paclitaxel adm nistered at a
dose of 90 ng/n2 by IV infusion on Day 1, Day 8, and Day 15 of the 28-day
cycl e. 1. 26methihe forghd tdatofencodidireaspdancuh epmpnsing edmmesieringto aoonpri ses

admnisterin ative netastatic east can tient an

At oo ko ey kAR R P R SRS A e Pt e By 15
of a 28-(dal¥ectvell euripRidgaNEFmamiitRadyast €arlder patinDeVIRICEWBRdURGThA LEH-er ed
at a dose of 10 ]p on Day 1 and Day 15 of the 28-day cycle, and

pacl i ta%eme‘a@mbﬁd%@ eHxaRc.a dose of 90 nmg/n2 by |V infusion on Day 1, Day
8, and Day 15 y 3,
wherein the pr gfln%HkonO%?%ﬂ y gl%% eéé%m %513$?d&%%?e t@?@}%@ﬂleﬁ{(a éf?%cﬁgért
provi desamdmtbﬂzﬁiamanEG(F daneibedywe cancer treatnment with an anti-c-net

25ant i body. The nmet hod of claim 23 wherein the pronotion is by a
package i nsert Aa@é@ﬁééwyhﬁgeﬁn@ahﬁ%rasapam% FOMBKFBE 2 PInihEngojan Eikret

ant b Od)ﬁe ative, PR- I?e%atl%hgn&rﬁhﬁﬁ@ql %%té\cé 1?15 t cgﬁc%r g%l?enﬁﬁﬁ)m}-b%t' s by a
pac age 1 Asert acc npanyi ng a co rcia orrru ation t he taxane.

3030. Thannbodmaﬂmhlswngd amedosé of 1 @imigskgash Day Pand ]Dia;aﬂéioﬁatzﬂeiaprcwfa,taindn is by

witten co ati.on to a physician, or | th. car Vi t hod
of any. dreigrlenaimsess % § e Shdlupdm hyrr'lgfala%%mq‘@a%ﬁ & it Dy 13 oF°
comuni GRE b@Ral Byv@c Physi ci an or heal th care provider.

2011/ 143665P 52011/ 036693 32. The nethod of any one of clains 23
to 29, whereidh Tﬂlhmephqdmftqlmmi gurthsl kompdsiby admmisteramt antinY E6F anhbodudsjaect

Wnté%]rhgteqoﬁgggl(g@gﬁgg a ﬁdﬁﬁﬁ?’i@ Eglﬁtzi%e%a %&%ggfg%ll c br east32an§e?ew()d °

provi di ng i NS, M6 i@l R IAiMCIEwRrdik dhifilativh bhthdAn@RthcGmiBbdy2did hedy to
i ncrease survival of bthe patient, to decrease the patient's risk of cancer

recur r ef@angayigaicurent] ncr ease the patient's likelihood of survival.

34. The neth r ring
to a tripre. neddr it iin | Sk MIfb LT e SRIRLRSSRBON) fhe

ant i bodytaaaeiinesisesueitle,dh aay dake of 10 ng/ kg on Day 1 and Day 15 of a 28-day

c cI e, anti-VEG antibody adninistere
y 7. The method ofyclalrn I, wherel (?rmnlstratlon of the anti-c-met antibody preceeds

administration of the taxane.
8. The method of any one of the preceding claims, wherein the anti-c-met antibody is
monovalent.
9. The method of any one of the preceding claims, wherein the anti-c-met antibody
25 comprises a single antigen binding arm and comprises a Fc region, wherein the Fc region
comprises a first and a second Fc polypeptide, wherein the first and second Fc polypeptides
are present in a complex and form a Fc region that increases stability of said antibody
fragment compared to a Fab molecule comprising said antigen binding arm.
10. The method of any one of the preceding claims, wherein the anti-c-met antibody
30 is an antibody or antibody fragment thereof, the antibody comprising (a) a first polypeptide
comprising a heavy chain variable domain having the sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYWLHWVRQAPGKGLEWVGMI
DPSNSDTRFNPNFKDRFTISADTSKNTAYLQMNSLRAEDTAVYYCATYRSYVTPLDY
WGQGTLVTVSS (SEQ ID NO:1), CH1 sequence, and a first Fc polypeptide; (b) a second
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10dose of 10 ng/kg on Day 1 and Day 15 of the 28-day cycle and paclitaxel
adm ni stered at a dose of 90 ng/n2 by IV infusion on Day 1, Day 8, and Day

15 of thewdQodam3aycl e. 35. An article of manuf aeCumsS2@ompeodEi Ng an
anti - c- met anti body and/ or a taxane, and a package insert or |abel wth
dlrectlon reat a.tri

egati.v tastatic FI’ east cancer patient.

Tbaes rdhaenitd Somid et lRe Serie 55 PReRhaving thescAUERtor i si ng an
anti - VE%Q’M’TQ:@QsLSASVGDRﬁi‘ITJIb@s?SLm*rsstNWMmQ@@{APKELW% or

36, wherein the taxane is paclitax The article of manufacture
of any cﬁﬁ{BSGMP@RrF§G%}&Q)TBFTLWS&QHEH%TYY@QﬁéﬁﬁYR)WFGQ@TKVEIKR

adm ni st negative ti.c breast cancer

oot oS WS KB ot CLT AR D AR b F e R R BTGk B Gy R on
Days 1 angd n@%gué@ wieredn #13 hedagyctfay&beﬁlabasubr@aaﬁ hihd aeioheimii Slaledbnddin arcdose
of 90 ng/ y IV infusion on and Day 15 of the 28-day cycle.

39. 'rI]'he raesCehcdse wn@h@ﬁdaﬁ@mménmie @ntwem)é%imﬁ argg whareét &erﬁrﬁtr?@dtSf:mﬂngnt
f
i et ERTRFLER S SHTLAR SEhREIhA BT eI 6 IRV RYIE)

cycl e. antibody ﬂ@gme‘i&t lﬁﬁﬁnbﬁdd @b a Falntobeulerdongriking saidtantibén Bihdimgnuhact ur e of

any one of clains 35 to 3
11. The rnethod of claim 10, wherein the first polypeptide comprises the Fc sequence

10 depicted in Figure 1 (SEQ ID NO: 3) and the second polypeptide comprises the Fc sequence
depicted in Figure 2 (SEQ ID NO: 4).
12. The method of any one of the preceding claims, wherein the anti-c-met antibody
binds the same epitope as onartuzumab.
13. The method of any one of the preceding claim, wherein the anti-c-met antibody is
15 humanized.
14. The method of any one of the preceding claims, wherein the anti-c-met antibody is
onartuzumab.
15. The method of any one of the preceding claims, wherein said anti-VEGF antibody
binds the same epitope as the monoclonal anti-VEGF antibody A4.6.1 produced by
20 hybridoma ATCC HB 10709.
16. The method of any one of the preceding claims, wherein the anti-VEGF antibody
is a humanized antibody.
17. The method of claim 16, wherein the anti-VEGF antibody is a humanized A4.6.1
antibody or fragment thereof.
25 18. The method of claim 16, wherein the anti-VEGF antibody is bevacizumab.
19. The method of claim 16, wherein the anti-VEGF antibody has a heavy chain

variable region comprising the following amino acid sequence:

EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGMNWVRQA PGKGLEWVGW
INTYTGEPTY AADFKRRFTF SLDTSKSTAY LOMNSLRAED TAVYYCAKYP

30 HYYGSSHWYF DVWGQGTLVT VSS (SEQ ID NO: 31)
and a light chain variable region comprising the following amino acid sequence:

DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF
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TSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ

GTKVEIKR (SEQ ID NO: 32).

20. The method of any one of the preceding claims, wherein the taxane is paclitaxel.

21. The method of any one of the preceding claims, wherein the metastatic triple
negative breast cancer patient has been previously treated for metastatic triple negative breast
cancer patient.

22. The method of any one of claims 1-20, wherein the metastatic triple negative
breast cancer patient has not been previously treated for metastatic triple negative breast
cancer patient.

23. A method of promoting an anti-c-met antibody for the treatment of a metastatic
triple negative breast cancer patient, in combination with a taxane.

24. The method of claim 23, further in combination with an anti-VEGF antibody.

25. The method of claim 23, wherein the treatment comprises administering to a
triple-negative metastatic breast cancer patient an anti-c-met antibody 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.

26. The method of claim 24, wherein the treatment comprises administering to a
triple-negative metastatic breast cancer patient an anti-c-met antibody administered at a dose
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 mg/m” by IV infusion on Day 1, Day 8, and Day
15 of the 28-day cycle.

27. The method of claim 23, wherein the promotion is by a package insert, wherein
the package insert provides instructions to receive cancer treatment with an anti-c-met
antibody.

28.  The method of claim 23 wherein the promotion is by a package insert
accompanying a commercial formulation of the anti-c-met antibody.

29.  The method of claim 23, wherein the promotion is by a package insert
accompanying a commercial formulation of the taxane.

30.  The method of any one of claims 23 to 29, wherein the promotion is by written
communication to a physician or health care provider.

31.  The method of any one of claims 23 to 29, wherein the promotion is by oral

communication to a physician or health care provider.
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32.  The method of any one of claims 23 to 29, wherein the promotion is followed
by the treatment of the subject with the anti-c-met antibody or anti-c-met antibody.

33. A method of instructing a patient with triple-negative metastatic breast cancer by
providing instructions to receive treatment with an anti-c-met antibody to increase survival of
the patient, to decrease the patient’s risk of cancer recurrence and/or to increase the patient’s
likelihood of survival.

34. The method of claim 33, wherein the treatment comprises administering to a
triple-negative metastatic breast cancer patient an anti-c-met antibody administered at a dose
of 10 mg/kg on Day 1 and Day 15 of a 28-day cycle, anti-VEGF antibody 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 mg/m? by IV infusion on Day 1, Day 8, and Day 15 of the 28-day cycle.

35. An article of manufacture comprising an anti-c-met antibody and/or a taxane, and
a package insert or label with directions to treat a triple-negative metastatic breast cancer
patient.

36. The article of manufacture of claim 35, further comprising an anti-VEGF
antibody.

37. The article of manufacture of claim 35 or 36, wherein the taxane is paclitaxel.

38. The article of manufacture of any one of claims 35 to 37, wherein the treatment
comprises administering to a triple-negative metastatic breast cancer patient an anti-c-met
antibody (e.g., MetMAD) 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.

39. The article of manufacture of claim 36 or 38, wherein the treatment further
comprises administering 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.

40. A method of manufacturing the article of manufacture of any one of claims 35 to
39.
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