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have been significant advances in the medical treatment of certain cancers, the overall 5-year
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25 Breast cancer is a disease that kills many women each year in the United States.
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.

30 Metastatic breast cancer is generally incurable with only a few patients achieving long-
term survival after standard chemotherapy. Greenberg et al., J. Clin. Oncol. 14:2197-2205
(1996).
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While induction of new blood vessels is considered to be the predominant mode of
tumor angiogenesis, recent data have indicated that some tumors may grow by co-opting
existing host blood vessels. The co-opted vasculature then regresses, leading to tumor

30 regression that is eventually reversed by hypoxia-induced angiogenesis at the tumor margin.

Holash et al. Science 284:1994-1998 (1999).

One of the key positive regulators of both normal and abnormal angiogenesis is vascular

endothelial growth factor (VEGF)-A. VEGF-A is part of a gene family including VEGF-B,
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Further provided herein are uses of an anti-VEGF antibody with at least one
chemotherapeutic agent in the manufacturer of a medicament for treating previously untreated
30  metastatic breast cancer in a subject, wherein said subject has not received any chemotherapy
for locally recurrent or metastatic breast cancer. Optionally, the subject is HER2-negative. In
some embodiments, the subject is HER2 positive. Optionally, the subject has not received

prior adjuvant chemotherapy in recurrence less than or equal to 12 months since last dose.
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25  antimetabolites, folic acid analogs, pyrimidine analogs, purine analogs and related inhibitors,
vinca alkaloids, epipodopyyllotoxins, antibiotics, L-Asparaginase, topoisomerase inhibitor,
interferons, platinum cooridnation complexes, anthracenedione substituted urea, methyl
hydrazine derivatives, adrenocortical suppressant, adrenocorticosteroides, progestins,
estrogens, antiestrogen, androgens, antiandrogen, and gonadotropin-releasing hormone

30  analog. In certain embodiments, the chemotherapeutic agent is for example, capecitabine,
taxane, anthracycline, paclitaxel, docetaxel, paclitaxel protein-bound particles (e.g.,

Abraxane®), doxorubicin, epirubicin, 5-fluorouracil, cyclophosphamide or combinations
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provi ded i s .a bysiness. net ho onprisin rketd a_chenot her apeuti c
oent ; AdiEnReRd s B RnARo bRt AR o B IRt Y B0 ApEitien: of - e. g,
breast, cancer in a human subject so as to increase progression free

survi val , oflidwel esnsbistaiéhesanyjaddhe methpisus¢sand compesitioes proeided hemise or

i ncrease t he. Sgbjf ect's likeljhood of bsurvi val . IB IKsmgme fnbodi menh_s the 5
mar ket i RG°T EPREY SABYTH)™ P11 RY MERVTEEOY% Y SaBPEe R PRt HOSESHET H&S i on of
the shenpivivel BRIE3)! ikie ag@BdtmACRatlie, @gédtfvwaﬁ_oﬁwmm duldioady r@horksRe

met hods, uses and conpositions provided herein, the anti-VEG- anti body may
be subst it uAedordirigly, shieGEntopdedtiiics a andtlagiootiisstrucanga humavVkireatedtpt f,

nol ecul e or chineric VﬁéG: receé)tor nol ecul e as described _herein, In certain
enbodi neRtASh GFCEHRY RIPVHERHBEEUCHRER L tehel e BRYBSTE VB an ﬁ%ﬁi@ﬁarﬁ@«ogv f0 3% he
anti - VEGE RRLEOHYrds§ioR B8 Glrd HAROE thd Bi8AL to-d¥EShscARt LRHELY s rk of cancer _
anti gen-bi nding fragnent thereof, can be a nonoclonal antibody, a chineric
ant i bodygcuarcicd dryto hunrease dret subpedy/s libelihaoth ofaniviveld lanpinb ethpodiExentypthar y

ant i hodi es, useful in the nethods. of the |nvention include bevaci zumab
CAVAST ot R ocors i s gt mS Bty Rt Prapiny O g se

certai n cgshe@bRBAltR, agefte BRtthcalirdr wathtth® Sety VIRGE ﬁltﬁe%dgﬁk%ﬁ)be%ﬂédﬂre\ﬁﬁﬁvhﬁm e
regi on conprising the follow ng am no aci d sequence: VESGGG LVQPGGSLRL

SCAASGY PF Vil ROAr IR FANICHY FINTYOHGERIOHtAABIKRRFIUtag] erspdiimants the
LQWSLRAGR. FAVYY(CAKIP, OGS INERFTL VLSS (SEQ 1D No. 1) and a | ght

chai n vari‘able regi on conpri sl ng OW ng~am no aci d sequence: 20

DI QUTQSPSS LSASVEDRVT | TCSASODI S NYL p PKVLL YF TSSLHSGYPS
RFSGSGSGTD FTI'TI'SE0ER! émw%é@w%%t KA ERETOHIRE 2) |

The 18nt ia8RENstrfondTah G8MVEEE bt tholt FGHRAIMEM VTR, bre@dR, @h&R iP8 hamagnt | body
that |acks an Fc portion, an F(ab')2, an Fab, or an Fv structure. 25In one
enbodi mehbjedf In pemerembedisenisgbemgiigd denlins sPmpLses NEPwoiikdc hdmaiisirationef
treatment | i i.on. of VEGE- i fi n i .e..q. nti- VEGF
ant 1 boay! AN AT AR el EBRER L LS M AU S bt Hent's o
the net keaSurreds@ih ancequenixd $é hdmimstiatioy bfidd chehethsrapthie A¢gei--Pspaciién C

ant agoni st i s a _nonot herapy. Each of any of the nethods, uses and

conposi MRS opavGterbby mur Bransmagilape. pngemecabodonenty B areraetiangs by

tregpnme f G ”% F% i : { : ' homa,

bl ag?on&%dg‘ regrgsﬁg%gbn gth%eann%%gng & gfgﬁgﬂ%@%{lj?g}ﬁeg‘%gﬁgggg sd (':%ﬁfg:ancers
i ncl ude pbsraatsdn mYYRIZO bObH Y5 PAELRETHSLISA06M FBZH commercial formulation of the

chemotherapeutic agent. Promotion may be by written or oral communication to a physician

or health care provider. In some embodiments the promotion is by a package insert where the
package inset provides instructions to receive therapy with anti-VEGF antibody. In some

25  embodiments the promotion is followed by the treatment of the subject with the anti-VEGF
antibody with or without the chemotherapeutic agent.

The invention provides a business method, comprising marketing an anti-VEGF
antibody for treatment of, e.g., breast, cancer in a human subject so as to increase progression
free survival, or decrease the subject’s likelihood of cancer recurrence or increase the

30  subject’s likelihood of survival. In some embodiments the method further comprises
marketing a chemotherapeutic agent for use in combination with the anti-VEGF antibody. In
some embodiments the marketing is followed by treatment of the subject with the anti-VEGF

antibody with or without the chemotherapeutic agent.



cancer, squanous cell cancer, small-cell lung cancer, non-small cell |ung
cancer, adenocarci noma of the |lung, squanous carcinoma of the |ung, cancer
of the pewbDRormaImeohepat ocel | ul ar cancer, gastrointesti RAI/USa000865381
pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, |iver
cancer, bl adddso prancled is hbywanessmethod] emmprasmremarkeaho? eedradtherapaic agent
S5endonetrial ., or .uterjne carcl al.i var |, and car ci noma, ki dney cancer
i ver cAnSEPOIRBIILID AT eIFadiC PlibeR Saalm Ry G RS NeSr AY P iR ancer
hepat i ¢ sGi5jE6IsBARTo indRatd hrogfeadisi€iree SBYFADBRdcle MR JuBjest’ § MRGHho6d ohead and
neck cancer. In sone enbodinents of the nethods of the invention the

subj ect CAEGEST FRSUESRGEtAr dndspasg dhe swhiveBs likelihoad pEswmbysti lrspams catbodimentp thfods,
usescan Lt i i SUR) reyiously untreated
10wl adPaRTRES; BN A BEE DD e el e o

HER2- neghatmyterptaiidgentundabé atBNEEGE antidotly.of t he above aspects can further
i nclude nonitoring the subject for recurrence of the cancer. Mnitoring can

be acconpl i ghad; of thE nRHRAR|Bes I R¥Pobi@ibhBroPIdedhe%s], ait dtiERESETvtivady ( PFS)
or overall survival (OS) or objective response rate (ORR). In one

enbodi mamy, bergbstHuteppathoy VERE speribe antagonorre.Bs a MELlieacepfommploculedit i at i on
of treat ; i o) 1 S L h.sease,

ot ef or £ ST I VBGF rosP AR E R AR A0 BB bRl CofihE 203

desadoi betktheiseises andcarapositismg @rdvidom labanit tht hAGMEGR antiblodyis te@adigdrigh. nost
preferably from about 5 ng/ kg to_ about 15 n?/kg, i ncluding but npot limted
to 5 my/lk§ ,anvr\é‘i%ﬂwg?odyoorr?@%g@-émdw frapmreyt theFrofsgap bg@mpgnagtonal antibody,
adm ni strati ] r g 0 i . fher

i Sease  Pbat by 3 GrRE ARG O YRR ARGl anfiBiRics
dependi nigefohintthemedwds dbf the inteheon mehtdebotadizmsbiAa ASHN®Y, b IGG dngibodyneer i s

treated Qr. th esi d t her apeut. effect js..achi eved, . asyred. by the
met hods H0ce Pt Anb Faemens Tleroin T cereHEcaPetimerts ghe i s leantongy B2 - vEGE
a”tHQOd%ﬁb%uﬁﬁﬁlﬂhﬁb%H6 oﬁ@&%,ﬁMﬁgMuM%ﬁgwﬁéﬂﬁﬁﬂoEMBs&ﬁﬁh&x or every three
weeks, at a dose range ron1a80ut 5 nmg/ kg to 25 about 15 ng/ kg, including

dosage FIFRCRE EYERBpft SeTRNSa P Lo PG E A R R G RS VBN et on

is easily nonitored by conventional techniques and assays. In
addi t i ondIYSidIdHl Yrét BFIORREAE IS LI T SKET 0 dveMasp &t Is) TIANY YEGK ¥Peci fi ¢
antagoni st, e.g., anti-VEG- antibody is adm nistered locally or

syst en @WYGSSP{WYFWWGQG@LV&OVS@ES% Qushy). I'n other enbodinents, one
aspect of the treatnment 1s with the VEG--specific antagonist in a

nonot her apy .0 nonot herapy for the duration of the VEG--specific
ant agoniagg athrgé‘a‘fatﬁﬁh‘(arﬁg&i TS&PHQ.O‘@PP“P%MQHHB@ FMBAEHEAEIYRESe or

mai nt enance therapy, as assessed by the clinician or described herein. WO
20120 05 THQMPUPS RS2 0SASOBHIRY T ITCSASQDISt MEENSWE QKR GKARK VEREF net hods,
uses and conpositions provided herein, treatnent, use or conposition with

the VEGTRpeRdVEs RPS@@@TS'C?D () irESS‘LQ?ﬂ‘" PRy MOy divedditggnal
anti-cancer therapy, including But no Flnfﬁed t o, surgery, rgdiation
t her apy, . chenot her a diBBerentiating t herapy, biotherapy, inmune therapy,

an angiéﬁ@ﬁXEP%RK%ﬁﬁﬁF%Nﬁy
The antibody, or antigen-binding fragment thereof, can also be an antibody that lacks
an Fc portion, an F(ab’),, an Fab, or an Fv structure.

25 In one embodiment of the methods, uses and compositions provided herein, the
treatment is a combination of a VEGF-specific antagonist, e.g., anti-VEGF antibody, and at
least one chemotherapeutic agent. In other embodiments of the methods, uses and
compositions provided herein, the VEGF-specific antagonist is a monotherapy.

Each of any of the methods, uses and compositions provided herein may be practiced

30 in relation to the treatment of cancers including, but not limited to, carcinoma, lymphoma,

blastoma, sarcoma, and leukemia. More particular examples of such cancers include breast



5 a cytotoxic agent and/or an anti-proliferative conmpound. Treatnent, use
and conposition with the VEG-specific antagoni st can al so include any
conbi nat iwo 20fo/ashs9above types of therapeutic regi mens. PCH/GSe0NE/065381

enbodi ments, the chenot herapeutic agent and the VEGFspecific antagoni st are
admi ni stcenast sqoaroous esHtcaycer,| smallhesldnivg cineen ngn-sfmakl lsell heglvodesr, uses and

it i ded, herei n whi ch 1Qi ncl ddi tiopal anti-
Cner apy B RIRET b g R bRty b5k ShTwTPwE ERe L8RP BB R Cancer

t her apy hopfto¢ctiulafl indRg ghrdntestiialbdricar) partEéatk. cafider Al ioBlasREN, BérsichPdanodt, Of
the VEGFspecific antagonist. |In one enbodi nent, the VEG--specific

ant agoniosATianeAIreT Syesicerices; ladsier gansae hepatome.rrolan caneqr. caloreetal ¢anestapy, can
0 I ! j ' ' :
Che- S nvenihBE A T T ARAGE NG Bina Ffoulad BUHEEEE0T BHARAOTD, O

t he dr awrdsgse caner, rdirl cdnaerysulvBRIanEerDRSEIR B e\ hehatitHiar dDRANWY, N&Stric cancer,
Figure 1 depicts the study design for the netastatic_breast cancer trial

usi ng beVekEIoaN TS GYPepPEBRASGIIPESK NG JAFPHE STRREIRAIACRTIpY Bsthods
20F1 9ur & helfiRinion (B OB RERIR AR B LR (REShoiRIERL of@poCT ¢ 01 ne

armof the tria vestigator) Is PFS assesse Investigator and | RC
i s PFS asskestedschynd cuhepesitdan praveddddwran the subget i{ds RE)viowshyenrqatedcebo is PL

Poafe) SR e @iapr B romh P igenty e S pst ans HLRS g Nr PRGNS | gat or

and | RCyrsisPhac@ssessed by i ndependent review commttee (I RC), 25 where

pl acebo is PL and bevaci zumab is BV. Figure 4 depicts a subgroup
anal yses of PRgh phthehbovagseedts edn nehemdcludx mositemhthasylkétier geougpse of t he
trial. Fri %gr 8, 5. de%ilﬁtg t he o%ff%??ti ve rFsgons rate for capfeci t abi ne
(Cape) ANEPERandPGITRESEY EF FROMPHA A ) GPBTHEY X0 WEPE L HER s a
subgr ougus/ail YBFS) 0o bvEa sfisival POSG/ bidcikaedpbrse gate TORRY hIgdncCldifient, WO
2010/ 059969PCT/ US2009/ 065381 DETAI LED DESCRI PTION |. DEFI NI TIONS The term
"VEGE"  dhe PREEaRhAOS ¢ the ORR 15 cvaluated plet indiatig obfiediBicllci d human vascul ar

endot hel i al (ifelpgncﬁﬁé)x\ﬁ fhe ftﬂ)%taﬁa s@%ﬁbf Sl c?lgeag'g, %feferile%S({o’sag]eg SrthAHG-¢REr am no

aci d human
antibody, e.g., bevacizumab, are described herein and can range from about 1pg/kg to about 50

mg/kg, most preferably from about 5 mg/kg to about 15 mg/kg, including but not limited to 5
mg/kg, 7.5 mg/kg, 10 mg/kg or 15 mg/kg. The frequency of administration will vary

20  depending on the type and severity of the disease. For repeated administrations over several
days or longer, depending on the condition, the treatment is sustained until the cancer is
treated or the desired therapeutic effect is achieved, as measured by the methods described
herein or known in the art. In one example, the anti-VEGF antibody is administered once
every week, every two weeks, or every three weeks, at a dose range from about 5 mg/kg to

25  about 15 mg/kg, including but not limited to 5 mg/kg, 7.5 mg/kg, 10 mg/kg or 15 mg/kg.
However, other dosage regimens may be useful. The progress of the therapy of the invention
is easily monitored by conventional techniques and assays.

In additional embodiments of each of the above aspects, the VEGF-specific antagonist,

e.g., anti-VEGF antibody is administered locally or systemically (e.g., orally or

30 intravenously). In other embodiments, one aspect of the treatment is with the VEGF-specific
antagonist in a monotherapy or a monotherapy for the duration of the VEGF-specific
antagonist treatment period, e.g., in extended treatment phase or maintenance therapy, as

assessed by the clinician or described herein.



S5vascul ar endothelial cell growh factors, as described by, e.g., Leung et
al . Science, 246:1306 (1989), and Houck et al. Ml . Endocrin., 5:1806
(1991), twoeptvarsowpth the naturally occurring allelic ardTareowesssdl f or ns

t hereof VEG--A is part of a gene fam ly including VEG-B, VEG--C, VEG--D,
VEGF- E, VEGFIFothenempadimentypGheangthpdra pdsyangicomgosivonspoovideshhertini ni t y
receptor_tyrosine kinases, VEGFR- t-1).and VEGFR-2 (Flk-1/KDR), the

ot tor TSBERRE PR e HERRF o e ar O S g i AP e BRE A ogeni ¢
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specific species”is Indicated terns s for or 15
MVEGF f evithnilie MBGRESdcificTandgoalst yan adGncludé eiiys cdrobihatieanof ViebovE igpek @f m
"VEGF" is alsqo used to refer to truncated forns or fragnents of the

pol ypepthudPdgaEraarky BipHe cadpdunagts herhomgthenapegtiogagnpgnd the VESH -ani no
acid hu : d i I wth factor. Reference to any such
forns o Véfcf;@:%rrg% Sﬁ‘%ﬁ%&f?ﬁ%ﬁ%&ifoﬁhﬁrﬁ%ﬁ pplication, e.g., by "VEGF
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native YE@Ecah&r ﬁ{e%ﬁ)g%%r%} ARink (e TRIMIRREAR)Y)! &F #MR} hBinWe&hion Jh@ctVRCAL ed
native VEGF has binding affinity for the KDF\Y and FIt-1 receptors conparabl e
t 0 nat i wpeoUEGmtagamista fit pnevipdodamentbidd WEGE-spavifanantigodist adatinibieredsither VEGE
with sufficient . affinity and 25specjficit The ant i bod elected wll

mor mai |y S i e s BREDY bdatuqrdt SRStk AEUSE: Thody: rmay

bi nd hVEGF widtherdfcdtdrey ahdledintdpes 988 inkQAtieiMyilll BdvippAfink B@ﬂlythafcflid%iih%es may
be determ ned by a surface plasnon resonance basedp assay (such as the

Bl Addr e Resaled Rescrdptisy thsayawimepend fitlaigwt i on Publ i cati on No.

W2005/ 012359); enzyme-linked i nmunoabsorbent assay (ELISA); and
conpetition assays (e.g. RIA's), for exanple. In 30 certain enbodi nents,

the anti; j , Nt an be used as a therapeutic agent
in tar g&ﬁgﬁngiﬁpﬁphﬁE%ﬁé&g@gis or conditions wher e!on t he V%GF
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abr ggat iwlgre pleciboiinBLand beteiduarabngBW. t h VEG- activities including its
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anti - VEGF anthigygidderiive syhergwringlyaes ofd B B dherapscHavsice®d, recept or
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I ndi
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ant i bodi es artiguieGdapetetht objcantagsminst sats toolvaperitsbmt (Camel) ecdil € | nhi bitors
of the VEG-R tyrosine kinases. A "native sequence" pol ypeptide conprises a
ol ypept PO BT TARES Ho s e o

30 Figure 6 depicts a subgroup analysis of PFS for taxane/anthracycline (T/Anthra)

=

cohorts.



15 sequence as a pol ypeptide derived fromnature. Thus, a native seguence
pol ypepti de can have the am no acid sequence of naturally-occurring

pol ypept iwo 2broosp®mny mamral . Such native sequence pol ypepTiuseocoans3de

i solated fromnature or can be produced by reconbi nant or synthetic neans.
The t er PERAILEP RESUBAREIONO| ypepti de specifically enconpasses

natural | y-occurring truncated or secreted forns of the pol ypeptide (e.g.,
an extrdcdDEBINITION®I n 20sequence), naturally-occurring variant forns
(e.qg., alternatively spliced fornms) and naturally- occurring allelic

variants of _th al.ypeptid ,A pol ypepti de " iant" neans a
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i nclude, for instance, EOl ypeptides wherein one or nore am no acid residues

are &ddedscubar cadothelid celagromiile fagtorg s descabed byr aagisLaingtahel. doleyqye po:4&06

are &dd belis co sl omachel. poky
tent 1 St TIRRL Yor BBt S8R (30T oathE AMhdPe BELENTENGHRE,
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with the native sequeg&c_&ﬁfggl {F%e tide. The term"anti bodi)"‘ is used in the
I I
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bi ol ogical .actjvity. WO 2010/ 05996! / US2009/ Q65381. . . Throughout the
pr esent _n@h&é’ﬁufﬂpﬂaha %a ‘aqq%geqﬂ%g%a ABEEPIRg R ePﬁ&-Pl@é}n@u\é%&gﬁA an
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Sequences of Protel ng f I munol ogical I'nterest, 5th Ed. Public Health
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i h i f.erence. The "EU i i.n.5, Kabat f t
R N T I e CEREN
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r adi ol abel ed VEGF bi nding assay (RIA) performed with the Fab version of the
ant i bodylsardedtoveRF trhreataddonss erdsagmdnécoishe polepdnside soinpysiag gayna drads 8

VEGF (ntlissisidorss e dbecd B} FoanngriassaynasEd t
i in o nend | RSkl Bl bRl Bt IR L "By coonce

of a ti tRefdreue t6ahy eschdbrd FVEGE tnayElHdeitteid it &t dpplicgioppelpd bYEGEEGHM t h an
anti - Fab anti,p‘gdﬁ(-coat ed plate (Chen, et al., (1999) J. M Riot
293: 865{(8d99).” IMEGHd1 dRAhsre VR 163t abhe aminocistl nassiess fesra ‘fhacaisd aative

m chgtit t ) g . ! i . turing
ant POran ok 1o rUBR PR AL SRR Aiuchhd, Nt Fle, AR 7P
subsequeotitign b okédbmvd) n &40 davddnjatibo VIEGE s atsomoaitibn i/ imicthid?bis) Ib nétore t wo
to five s.at_roomtenperature (approxijmately 2 . In_a non-adsor bant
plate ( e -#E@@w}edmg%wl% %Iﬁ)ﬁ?a%v%a%bi@‘ ACF LN h ser i a
di | uti ongn@firabichgha®fe VREErest, e.g., Fab-12 (Presta et al., (1997) Cancer
Res. 57:4593-4599). The Fab of interest is then incubated overnight;

however, the incubation may continue for 65 hours to insure that
equi | i bri umAing ‘anieadifeld antittedy @ &f aneanfibodiethai kindy osVREE withawwsfiaentadinity ande

capt,ure plate, f 20 .1 ncubation at roo e r.ature.fo n ... The
col ab1 ot aigieneangba e Aok AR Bk Eb P8P T Borro
Tween- 2QxampRB&e aMiisotythigy Bhah®EdTradith b ilkadvaldder benk vl 100aiM sicimt iAnkidody
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conpetitive
linked immunoabsorbent assay (ELISA); and competition assays (e.g. RIA’s), for example. In

30  certain embodiments, the anti-VEGF antibody of the invention can be used as a therapeutic
agent in targeting and interfering with diseases or conditions wherein the VEGF activity is
involved. Also, the antibody may be subjected to other biological activity assays, e.g., in

order to evaluate its effectiveness as a therapeutic. Such assays are known in the art and

10



25 According to another enbodi nent the Kd or Kd value is neasured by using
surface plasnon resonance assays using a Bl AcoreTm 2000 or a Bl AcoreTm 3000
( Bl Acor e,woDrneo10/05P68cat away, NJ) at 25C with i mobi | i zed PRVESE000863B8D) CVB
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at 25C at_a flowrate of approximtely 25ul/m n. Association rates (kO011)
and di s®68Fation rates (koff) are calculated using a sinple one-to-one
Langmui r bi ndi ng nodel (Bl Acore Evaluation Software version 3.2) by

si mul t aneoug, EGE Bﬂtag&ﬁsta%f@&'t@ta 'rﬂH]ec%'T@ca‘iB'aﬁ% %@ hé‘ﬁt&a@&n@eﬂl%%lﬁg aiﬁhlb-lfﬁl%

equi l i brium di ssociation constant (Kd) was 5cal culated™as the ratio

kof f/ korabroge‘eng,gecglcmg@mmerfaﬁng with MEGF ¢899 idcludibg itBboidir238 086 6r 88tc | f

the exceeds the sur f n.res above,

t hed O et REBESRS VEGF dhciass foull ) Vel bR P 2B Ra-HodREn; o

t echni quyegilats tﬁ@é@ﬂlf&éptbhﬁoleeﬁll’eﬁ@r&?d&fvaﬂ%@r&lﬁ@l@binﬂ E&diﬁéaﬁ@&@mﬁ}lem ssion

intensit (ex0|tat|on = 295 nm em ssion = 340 nm 16 nm band-pass) at 25C

of a 20nhrelit SeqwEETingritsi ediye (oFels o GraTH rmpllo@santpNEﬁFzreCWOI ﬁélbpd@s emte 10
i ncr f r £ VEGF

as n”easuredll‘n %c%ﬁt%?%ﬂ&%o%ét?? h% Sagmlecu%:]tnﬁ%% {ovﬁg}jﬁggedt soﬁglctkp%alé%onet er

(Aviv Instrunents) or a 8000- series SLM Ani nco spect r ophot onet er

(Ther rmSpectAr‘(mtme) saquéﬂma pslypeptélt compeisesea polypeptiddhdvihgdicisagic aatite bady or

an antlbody antagonlst i.s.one which inhibits or reduces blologlca
act iV t yeBENEHs HPRIYRRPHIF dempysddom pafire By dnatlyeypgyenss,plypsntids Sempdisi st

ant i bodyy 3, fbRes s g@ccéeﬁnatﬂﬂan ofcéurhhg g?i@g{:ﬂt{cﬁé fRfm YEFahPndl NdHGEnative

angi ogenesi s, to induce vascul af endot cell proliferation or to
i nduce \sacsmut@polm@pmldabaﬂ ba wpolated foem hature @bodi pmﬁuse;dlbjl'mkmhgl_aamrl bodi es

t ti badi onmpl et hibit t bi I tivi f th
ant | gen SOHT il Barar GPRe el R BRI TR e Pbody -
is used ob&irAHg RaRtatdPs MV srefR Bk Sahi ol yfaébtfél@ra@gea@ex@dwlmd&orﬁaﬁprI si ng
three or nore antigen binding sites. Fof exanp he nmul tival ent anti body

i s @RAgi meqrcael)t ertiallp-orelaTing vegang iforlmr(egaﬁtte@étmvelby srdicad fcsmSégnchmﬂiuﬂaHy-

general | y _not ative seqguenc or | gA antibody. "Ant i body
f ragnment squmn%plrl?qscevagﬁ 5 Og%heé)r ?Woﬁ{w%? an intact antibody, generally

i ncl udi ng an anti gen blndlng site of the intact anti body and thus retaining
the abilityAtmlyepddefatigenmead dbiclopicalsy ativapslypgpiye haagnangst soaogglassed
by the present definition include: (i) the Fab fragnent, having VL, CL, VH
and CH1 2HbMRadsHEscquency Iqeqttypyigh the ﬂlaf@f?éﬁﬂuenﬁm}ﬁpqu %1 &%Vﬁ%ﬂjﬁ@ﬁ@dmf% ng one

or nore ﬁs)fa?ﬁ@ w&%ﬁeg WeSref OI{SQ)? nfgrd %ﬁﬁ%o%@ erQ%: d;}e@? eqagledj% 18ed, Gk fye)Nt he Fd

fragrrent havi’ CH1 domal ns; ragnent aV| ng VH and CH1L

dom@bns oaﬂetemmaumf th@pcdypﬁpﬂd@lOrémlaam dwesardtwitl hevdCattlegshraboms 80Fo anhao abid

g? m;:’] : éﬁ%g‘%{}&%ﬁde’(‘ﬁ\\]ﬁw? 191{)1];?;1% '&Babtly at%east gbout SO"\/{)Lan?irqg aé{til sg(?uré?llcen 1Sd61?tf1ty,aansdI le%l € arm
more preferably at least about 95% amino acid sequence identity with the native sequence

polypeptide.

The term "antibody" is used in the broadest sense and includes monoclonal antibodies
30  (including full length or intact monoclonal antibodies), polyclonal antibodies, multivalent
antibodies, multispecific antibodies (e.g., bispecific antibodies), and antibody fragments (see

below) so long as they exhibit the desired biological activity.
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fragnent (Ward et al., Nature 341, 544-546 (1989)) which consists of a VH
domain; (vii) isolated CDR regions; (viii) F(al302 fragnents, a bival ent
fragnent woebuwdispgot wo Fab' fragnents |inked by a di sul phirds2dwiodssel at t he
hi nge region; (ix) single chain antibody nolecules (e.g. single chain Fv,
scFv) (Bi r dTetoughout tiBcpresané si4icatiGn 4rbelfinggdic; nuabdrikg of i residuey\in an

2010/ 059969PCT, 2009/ 065381 al . (USA) .85: 5879-5883 (1988)).: (.
o SboqraangpRFL AR ERas Bitor e ED baR b B RaBRTaD, S Obbigid
vari abl fgaihslog ) Ine@anesh 8d. Peblr HdaBhtScahad, Navighdl aRteuteoomieulthyL) in the

sane pol ypeptide chain (see, e.g., EP 404,097; WO 93/11161; and Hol i nger
et al ., Bothesda, Ndd.|(19N 3 sexpresely inqggporatgd heeaybprpigerceodly YEU indox asjin near

anti EOdiI@a%gtt”CeréPsr &%ﬁ@&sﬁu?nﬁ’rﬁb%ﬁ%ﬁftﬁgﬁ?ﬁ%ﬁ%@eﬁﬁ%ﬂﬁﬁo VH GHL- Vi CH)

whi ch, together wth conplenenta n polypeptides, forma pair of
anti gen bindi;ng.tegi o ata et. al. Protein Eng. 8(10):1057-1062 (1995);
and US Patenﬁ%%ok%5962§9&§®§.a“mﬂhn%hahFﬂPWF“W%ﬁ% ﬁ%ﬁ%FR%ﬂ¥? vamgggused
her ei n nefatgiolaBedd VEHUF bindihg@Ria1 (REA) péredthid RAMHhaFhID Nerdion D it Adbb@) | Y
honogeneous anti bodies, i.e., the individual antibodies conprising 10t he
popul at iabsh aMECF geirculeas desaigd by dhe foowing assayshatrrasasyres selytien higdmst at i ons
that ma i 1. hor 10C| I L 185
specifiéﬁgﬁgﬁﬁg%ggﬁgctégkgggﬂﬁgﬁﬂghgfﬁglégéﬂﬁﬁgéﬁg%éhggﬁggﬁgfé,I?%ggé%trast
to pol yolEGE(0anihithoptsquce pai dtrhtdnssciibadf dnlphetal VEGFNth deptotifd st

anti bodi es directed -anai nst different determ nants gepi tgg.es% each
monocl ondfClamtthisgaytiiebantibedveepagan #e { Chons el 619980 érHphiial 28H8e1E8 D).
ant | €1y SRS ERAIL 18 kot IRARGBAGlor tlcusiR nfiGoliRr FARSYDYAL 3R, LARMI T 1 NG
production of the anti ocfy by any particul"ar nethod. r-ex rrpei e, the
nonoc| onabraght mhithd wsmi of deaptsid anti-Bdcortibady 6CappthLabsgin SveM sciumay be

de by the h ' t hod first 1.Db by .Kohl t ... Nat
255: 49% (o78Y (PSP RlehpauDregen by lp SRl VONRORBE RS §2bain SRS .
Pat @81 N6r . 8 Hic 96 T (A0RLOTap HABAGE O 1Y 18 S0.cHEurk okt e

from phage antibody |ibraries usjng the 20techni ques described in C ackson
et al., (Naea#209830), 600 pBDE& 2(6119@1; oY EGE( 109) ete mixed with skhiel. diBitiohs of a Fab

1 agronC MPER ConEabte RN Rl LA ga b B N At RaT HoSHY o

Thi s reg{ ®bn &RBAEd Svéthight; hoWR{erOfhe dMRILBLESVMaRBehtAe fbr @ Houediilsur@rtaabl e
domain in tight association, which can be covalent in nature, for exanple
in scFv.cauiibosings regchas. $herspitargilie aix wrcstana iransharadHp dhe @pRsc plate@eh vari abl e

dongjn i .t ' ' bindi .S t he
it 0 i g S R AR BP b Gt G B KB s M BRI T gen
?i ndihn?fv@@f&cd dipleti tinyestvoith ﬂ.&%ﬁ'ﬂ‘tvbéliﬂﬂyﬁl PRSvEeWaien tlmqﬂatfeahs% itk 19@ni/abll e§ dﬁmai n
or half of an Fv conprising only three Cﬁ?& specific r an antigen as
the abi SFin{illgny %%raéﬁp%%l’ﬁak%ah@ adiitd, gadththeplatpg ﬁo%ifg‘l)fll 9T3900&n? ower
affinit i j-ndi it : rel " I riable
donain"%?e e??h?%rt ek%g??#gﬁgﬂoU§?hgo?%%ﬁﬁmg%§9ﬁ§gv§%2 gﬁggg%ggg%%¥ﬁody
nol ecul egudlhaf0%ordInekémalrhinding eiecche spufencesin ebmBotmptedmeditgrsshys. Det er mi ni ng

Regi.ons ( - le., CDRL L a ,and Fra rk. Regions (FRs). VH
rof @B P PHE 8 iR OB e R RS SHSGE BF et e ST ST | abl o
domai n @fsohhitee ARy2 i Q HIABHRCTLLEH HOIBPRR3SY - B0 @NBIABGENInc APRRAHWRE O
the nethods used in this invention, the am no acid positions
NJ) at 25°C with immobilized hVEGF (8-109) CMS5 chips at ~10 response units (RU).
Briefly, carboxymethylated dextran biosensor chips (CMS35, BIAcore Inc.) are activated with
N-ethyl-N’- (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-
30  hydroxysuccinimide (NHS) according to the supplier’s instructions. Human VEGF is diluted
with 10mM sodium acetate, pH 4.8, into Sug/ml (~0.2uM) before injection at a flow rate of
Sul/minute to achieve approximately 10 response units (RU) of coupled protein. Following the

injection of human VEGF, 1M 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
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assigned to CDRs and FRs nmay be defined according to Kabat (Sequences of
Protei ns of Immunol ogical Interest (National Institutes of Health,

Bet hesda,wbtn10/0698% and 1991)). Ami no acid nunbering of pamttish@dioessor
antigen binding fragnents is also according to that of 5 Kabat. As used

her ei n, PBYewitke 095 Cowpre2eMBrT) tay 2 D6t eranflow rege ReggipoerdthateiDRl/miine. , CDRI,

CDR2, d f t .he .am jd i f. ti bod i abl

Gonal n” DheoEhaER D 4 dinSaP STl bR B by A g el *' ©

vari abl iaﬁ%ﬂ&irfbiﬂcﬂ P @eli¢lBNASort K @Rk 6 BGire Rersiohent) tyl skluRsncblRftingDR2
a

and CDR3. ch conplenentarity determ ning 10 region may conprise am no
aci d r edhaareecigtianmng dissperpliehionseerany Thecanitibrpmglisseginbern cepstagbfihierpsby

Kabat (i idu 24-34 ( 0-5 - 43 od N he

i gh {icafu RN T GRRTLER, ger?de'ﬁ%‘%n’(iﬁf aqs&%’?)mg?ﬁ Duilyhlt O
t he heavlye ehaittiesredsaltl’ a1 dsibiy e dahas patmah resoGage enagsbofe, Peotiel ¢israed

| mmunol ggi cal Interest, 5th EJ. Public Health Service, National Institutes

of Heal thCangRsdesaancdiy, uspegoyoreseRpl BieneiHps chrigiqiiasmegsypgshe increase or
15" hy perdé?rrehs%tﬂl Elubfég&ncé b ?ssioﬁtff?ﬂéﬁsi@q% 4650 2993 gm{ Ldissic= 340 k2l 6 ?n?ld
el H2)

91-96 (L3) int ght chain vari abl'e domai n and 26-32 (Hl), 53:55
and 96- boAd-p#3) ati 25°€ o a BEAMyantiRYE G Fuearibadyl @& at 6orei)rip PBSopHi 72, am thelpeedende

Mol . Biol.. 196:901-91 .1987)). | i t | t it
Not 400 R insTosisaomn e o anbing SO St REMIRIRG) fr HO Ry Gk o Rictrthed
accor di ngakpedidhrteradh as Qyﬁgﬂw écﬁﬁé&%d%ﬁ@d@ropﬁ%et@f‘@w{l ?nstr%%%n%ﬂ- of the

heavy chain of 20 antibody 4D5 inc S amno acids 26 to
" Fr amewdORO-seriisdi M- Athimce ispeefrophoteRytea  BhermoSeectranichbiit addinad quyatisi dues

ot her than the. .residues. FEach variable domain typically.has four FRs
Cdenti {100 ad PRENEATSREy o RSy o Bhms Oar WG e ng to
Kabat , tigogicghicticibasMhEBtigaiidbiggs. ¢ cR@Bple] HNEGRIpeaiiRUntdpesistiitibody 23
(LCFR1), 35-49 (LCFR2), 57-88 (LCFR3), and 98-107 25 (LCFR4) and the heavy
chailf FRindss el andimdiiisdhe sahepf topindpeosinginesnasis3 (v infEeRBsCulgB- 49
(HCFR2) , d 3- i { eayvy: chal n. i dues. |If
the CDRS n%g[[rlr%?all éé;?g%%negatg% ch]tgg%?%gé’éﬁgagﬁ% ]ﬁg/e%téltrh arlltﬂa(%ﬁéml ooposra ,11{1 %é | i ght
chai n FRBlock&igdimebodiceonasidonBnadivabay completadp inthitdsthd brBoditdllhR1yity &F3hd 9
(LCFR2), 53-90 (LCFR3), and 97-107 (LCFR4) in the light chain and the heavy
chai n FR'W&J% dues are positioned about at residues 1- 30 25 (HCFRL1), 33-52

(HCFR2) , 56- 98, (A dR3ked @tﬁ%&%ﬂi’é&géa@%ﬁ.‘lﬂmlt{%akﬂga ﬁ’%ﬁ?bféﬁﬁéﬂth%%%'hg?es In

sonme i nstances, when the CDR conprises am no acl

def Phed thy sikabfatatiamt ddnoseanointibody penmasingthke droope ahtgenfihdies sicksedoni | | be

dj usted ly. .F | .Wh 1 includ 1 L H26- H35,
he. hearyBRG: fopr IR AR s A58 6 S e 155° ah o e e Elliues. ar &
al posi kiuanmd36udfr I 4001 ORSR6AREHISA0A 065ES 1 The " Fab"

na cons

fragment contains a variable a ant domain of the light chain and a

vari abl e domgj bl : { : ) . i
Fab )2 ant| Do Py SenRats S apAR e T pol R Ani i anbod T RRE R oL
gener al lay aotgal Endihy sité odktbd imad antibeeiyrand alnisoxtpintieg thic abilivy tchbind enttgeat ei nes

bet ygen L hem Ocher, chem cal, coupl ings, of antibody c6, fr agment s, &84l so
fragment, having VL, CL, VH and CH1 domains; (ii) the Fab’ fragment, which is a Fab

fragment having one or more cysteine residues at the C-terminus of the CH1 domain; (iii) the
Fd fragment having VH and CH1 domains; (iv) the Fd’ fragment having VH and CH1
domains and one or more cysteine residues at the C-terminus of the CH1 domain; (v) the Fv

30  fragment having the VL and VH domains of a single arm of an antibody; (vi) the dAb
fragment (Ward ef al., Nature 341, 544-546 (1989)) which consists of a VH domain; (vii)
isolated CDR regions; (viii) F(ab'), fragments, a bivalent fragment including two Fab’
fragments linked by a disulphide bridge at the hinge region; (ix) single chain antibody
molecules (e.g. single chain Fv; scFv) (Bird ef al., Science 242:423-426 (1988); and Huston et
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"Single-chain Fv" or "scFv" antibody fragnments conprise the VH and VL
domai ns of antibody, wherein these donains are present in a single

pol ypept iwo 20tvaism69Ceneral |y the Fv pol ypepti de further PCOgseemmss3al

pol ypeptide Iinker between the VH and VL donains, whi ch enables the scFv to

f or m t he!/.dBYHS ¢S4t 8UEETH-8843dr ¥ i(gb rdighodeksi gfithl-*émo aatigevbiedinefsit@c Fv, see

10 Pl uckt hun in The Pha rnaco clon Ant

10 Pl ek b0 The. RN TRgRk oo of, Monoshonale Ant 1 Badhes .ol W
The ter qvigirpdnedims polypémide ch@ingbe! b. gammwmfwmmmﬁ@ﬂbm er et
anti gen- b|nd|n sites, which fragne i se a heavy chain varlable

Gomain (UHasoNAdod@d. 6. BN SHErOHAR (VAT EIGHS ot nmEodios " FompHiEing are
| vV
PP) YBeP LS ENALA iRt Yl GRS ARSI/ Aehgfag IR 1 0

f or ced tchalp@lotyp\aptﬁdt:sm@ﬁnem cﬁ“mﬁﬁg@rundiﬁgmgﬁ@nqua@m@birWPmmn Engnd create
t wo antl en b|nd|82(5|tes ies are described nore fully in, for

exanpl e 8 Eblﬂézlé “ﬁ@?@@ﬁl&i@ﬁﬂ“§ﬁ65Fﬁ1i|Hber et al., Proc. Nat|. Acad.
Sci. USA, 90:6444-6448 (1993). The expression "linear antibodies" refers to

the antibodirgs (R9¢KInBERdnAINinGBRR! s fbeBlherein 20BFs2b &h 'ﬁn ER Ry obBidQ) fr BB 7- 1062

(1995). Briefly, these antibodi€s conprise a pair of tandem Fd segnents
( VH- CH1L pvpulam) ombsihmlatlkymnwus Iantdmdmsenzeniﬂlamdl1/1dg¢itanuhm1¢s comprising
ol ptj de orm a. i on nea nti bodi es can
b APepate fanusRibIgBRac ProeP ot BNt B bARy CERk ARG menl Sy B2 °°
SpeCl fi (fﬁésEIYt ih @ﬁh&d@noﬁlfg mbh&cio@maﬁtmie@%re(mgmty@@gdlﬁ@tyeiﬂ?gsalrelcféd\agalﬁn A

portion of the heavy and/or light chain is identical wth or 25 honol ogous
to correHgbmitiggn.sBethanwers, imeaatiestio aplyslogeldniibady poparatipnerthatdurisdlls peci es

or bel Onl%lucg (i ﬁ’et%nﬁﬁ{tltb 81;& afre&gat lrlé?l%%y fil(fi’e?ﬁ?ﬁ dgteﬂﬁﬂgﬁ;tﬁ z%ﬁt’ogx%} éa%ht he

r emai nder I's’i 0" correspondi ng

sequencesoriobloanlt dnbibad e’ ditetict agaihist ariroddietiniffe ohelse aitighel THrghow fito
another antibody class or subclass, as well as fragments of such
ant i'Bodi"B9nodgnil bisgioh o beeapsisyad asirequiHae Hodretian ofiths ayibedy byary patiguley, s,

Pat ent eél%%i 8 §g$§plest(ﬂ@%nlb/aoﬁélsa?lﬂb&ilef{o be IP 5 fr ac’é@l}lgilance% thesr\‘ﬁérentlytg‘A

81: 6851- umani zed or s o non- human .g., nurlne)
ant i bodinesy ba:rreadﬂbymhe hgbradumdmdihed fmhldekcrmedlbyilﬁmhtm rat azrlaINcsw@L%ﬁcA@Sder i ved

from no i obul i n., For nost zed i S are
human i W@&rm hY %erlévcﬁeﬁ?lehea %#%dia?}ﬁoaﬁﬁf F@h%&g @ﬂggﬁ'@
hyper variabl@nb88h QAntbodidie n{a%!uy koI H8 ffo%%l?a%%%%ody%dr%&%sfnr gra WO
2010/059969PCT/U82009/065381 hypervari abl e regi on of a“non- human “speci es

(doRdor devhnisdyJessulbdd iadladksse ¢f alatNVarraBB H24:628 01 renMarkisraté, -hddd/ng t he

desired d capacity. In sone instances, Fv
franemo#igﬁg%iggf% 16@$LL? J%g BE t he human i mmunogl obulin are replaced by
correspondin - hunman resi due rther humani zed antlbodles nmay
conpri se res%&hg:n gHWnE\’rsé‘nES‘nﬂg‘de% ‘ﬁ‘éop@ﬁsﬁ DRPIHRENEESY or in the

donor antdBabn afd %ﬁﬁn{g)s‘ilﬂef MHAL LB céﬁs@sté‘@fj@dlh%rfoF bAOEREayY Ghd Bfc ARl RAHY

performance. I n general, the hunani zed anti body w Il conprise substantially
all of a@nM@aéom@menUghd%$quumLhyummmnbvamwﬂ@ﬂelmnmwgﬁsexmanMneﬁﬁaﬂt or

mon2Romin tinsRBge SRR BeGHR Tt CoRoof sl BRIGRaR Mor i R i ons ar e

t hose ofand, Mﬁdﬂné&té HMtRQaHBIRWthe vaQwedieRr. CThRediivEBNineetk @DRE BPE Yubset
optlonally also wll conprise at | east a portion of an inmunogl obulin

const antthareqficonfef F@t}gentwrgdleemeylﬁcntatto dfc aatiheds ﬁ@wn@gb@bmnlg . vapgblef ur t her
details 'dotafh (109 RET ofln ﬁv cc)mfj\ﬁgul’fé 8nl§l%ﬂ'1’e§ %%l?szs%e&%g%G an a@tlggﬂ%g the ability to

recognize and bind antigen, although usually at a lower affinity than the entire binding site.
30 As used herein, “antibody variable domain” refers to the portions of the light and

heavy chains of antibody molecules that include amino acid sequences of Complementarity

Determining Regions (CDRs; ie., CDR1, CDR2, and CDR3), and Framework Regions (FRs).

Vy refers to the variable domain of the heavy chain. Vi refers to the variable domain of the
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et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol.
2:593-596 (1992). A "human anti body"” is one which possesses an am no acid
sequence Wwbi2etv/aEWegor responds to that of an anti body preduasdodpesmsshunan
and/ or has been made using any of the techni ques for nmaki ng human

ant i bodilight ewindi Acdonding tchidbe eathodshised weghisitantian,ghe amingragid pasitione dy

speC|f|caII es uman anti body co i.SLNg non

et genannsiy GG Rt e Fne o e S RBRY SO R MRS 95/ 1 ous
t echni qu@smuhBRMLal ThtérBg (Ratieonal hsbffestsTIRAItAEBEthesdREMAYMOET At 199a8ly i'S
selected froma phage library, where that hage 20I|brary expresses human

ant i bodi‘sBinp\isidgharbeaing af antfiedios ot pptigea dinbing Hyemants ool ®ascorigngy thaskéet
et a @%g Nat|. Acad. Sci. 95:6157-6162 (1998)); Hoogenboom and W nter,
J. t. |o 227:381 (1991); Marks et al., J. Mdt. Biol., 222:581

(1991)). Hunwmlmedh@edieete@m @b@@bbentQeDb&nnmmﬁguqﬁmng(@DB@nle CDRI,
|nnunoglobulln | oci _into transgenic. ani nal n which the

endogenéddR+-hfl (dP DpelerioganuRinpagEl rseé%esr?é @P@é’iﬂPOﬁYo‘faﬁé‘%lﬁﬂP@taé} fhe
i nactivafe ce?o‘%v&ﬂq &%@é s8119%or a!m b@ﬂm w&dn%nltyspl@a@@q{ayﬁgee

whi ch closely rese es tiat seen n s I'n %?%respects | udi ng gene
rearr an@}i&nd:glomsdﬂmiﬁeﬁ as é?ﬂnR]amDBaZ)ai}d @Bﬁér Etacht eomfllamsntapfyr dedarininisg
des i bed,. for exa in 45, 807, 545, .806; 5 569 825;

| 138210 g% SORPH: i agn%ﬂefcwféﬂd%%frqrﬁat RG] Rﬁmgdseée’fnéwps foglor

publ i Catdbﬂﬂédb RAS geé a%ut redfihfs PacANeh PGY. %?Z& 6187 (LH9R ) e hHABRLIA et
al., Nature 3 859 (1994); Morrison, 30 ure 368:812-13 (1994);

Fi shwi Ihd’alletlblaldomallﬂandﬂé -X5 (Gt1acHn6d 6) a]}d?@&@ -(B3) (mtbebyavyNdaivevageble Nat ur e
Bi 199 H |
o bes ooy ibadTol, Sppis o PRRGH Dol R R S BE Sunbi DAL

i nmor t alJeaadd, mu@iﬁalhn@me&ﬂﬂmosyﬂleﬁapmqwglg) aaiai/ca;nhd)éa@elsidlws feet @d
agalnst a target antig such B ly ggho%y be recovered from
i ndil9i dUuBypsYariRie ﬁ@p/e(llg uf Fedue 37 ALV §6- é? (L2)\md 91-96 (L3) in the hght

2010/ 05 1 t nti bodi es
2nd_ Cancui el ean e 284 ee. £.9 018 ot o sy NPAGH- QR haty
I mrunol Varléblé d()ﬂl)lmSGh%la(alﬂ%)sk JaMdl Bic3, 19a901-N07 (198 7H0TiBsk3ne instances AN
"affinity ured” antibody is one w one or .nmo | terations. in gne or
mor e CDIREMP eél&ﬂ%ﬁ?temflew?gloaﬁaq Wﬁf"@@éﬁ’é‘%ﬂ agigy ﬁ%%afhr%ﬁ ealpntdﬁgned
anti bod RpP i ssess
Those alfer DrRa K ap S A B 1P o e e PRt i%hé’mﬁ VBt
nané&nlannbmheﬂbhanMvahamzmkmaﬁnoBés for the target antigen. Affinity
mat ur ed anti bodi es e rod b cedures kn in.the. Mar ks et
B of Techngr iy oTb e Bt g Rt PoBow B ey faiirsemeney v
and VL demeDR sfidhdsl iHagh vEaMOmAMh 2E8A8S/ s dur BRB sl af FRTEMRS KR3
residues is described by: Barbas et 10 al. Proc Nat. Acad. Sci, USA

91: 380988 FB4( 164 DRscéir defimad askordarte Kebat, thelightshyin §BSysiduasiaron et al .

2 b TRy OB 2P oAl el B d YRR 30467),3910-0

"fupst i gnaFRaNiidg@8 hbivycihaim FR tRidusd ardposifibhdidghpui & resa@e\shLﬂh(H(smE)pa@l e of
bi ndi ng a tar&g) antlgen The anti en bi nding affinity of the antl%f

bi ndi ng 4Qi(HEEFRR). {94y B pnd/1 Qs 1135(41@%% laéheth?évqoabaélhfesahﬁ Hbty YLy
whi ch tRe.; gﬂké %ﬁ{%o%{a%mués' ftém h%%@éﬁa‘é?&ooﬁﬁhe ﬁ%‘eéﬁdllﬁ reélauég'a'?é’ antigen

must be sur € using any one a varie nomn
eval uat |pbgtlametd dimdyatbemhe@g ziJ(Ia]FMr);}zge%(L(Bmza)oﬁMO (LGERa)mnageﬂle nd| ng
affinity anti en blndéng sites of a nultlvﬁ%ent ant

ch
herein (LEhRISR e 1&%@%%@ Rehspvy KRl AReFCSIRBES 4 RBOSHIPRH FBP R &t B8 s
her gpn, shacrrThers-of (Hened) 909k BLFRASANRI1081179 (SCFRE) fARe ReS\@hisat ed

residues. In some instances, when the CDR comprises amino acids from both a CDR as

defined by Kabat and those of a hypervariable loop, the FR residues will be adjusted
accordingly. For example, when CDRH1 includes amino acids H26-H35, the heavy chain

FR1 residues are at positions 1-25 and the FR2 residues are at positions 36-49.
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20usi ng ultracentrifugati on analysis as described in Exanple 2 of U.S.

Pat ent Application Publication No. 20050186208. According to this nethod of
anal ysi s,woi2bfoersessd rati os of target antigen to mnulti mePCEt/Esra006EI$1 ar e
conbi ned and the average nol ecul ar wei ght of the conplexes is cal cul ated
assuming dif fTélﬁi“ﬁgb’hﬁllflfﬁmﬂ’IE coftaing aveiidiabnbeandiangdernaia of thEHaghe chdmeanda i cal

cval uat 398 HB ROBEI Pt SR CASM Bl Rof e YEG el Aol Fanl Padly "

havi ng arraghieﬁis%h@ﬁke & pair 8EF &Y fredrhénts @hic a@@@éxﬁm@%v%ﬁtl}bmﬂ&dhﬁamarm ch
possesses one or more of the biol ogi cal characteristics of that antibody

whi ch dicaitbony tAraniiby bingsraystces befmern Bwime sOtheaghepiiend cowplings of amibodsit i gen.
| n order, es which bind to an epitope on an anti gen
oo B LR Mt o bl P e bl 0ok c

boun erest, a routine cross-blocking assay such as
t hat descr i bedingie-Anlin BOdbeScFA dmlbodyafr@gmerwawabnse@bé EYHspd l\qgiohaaﬁrtscrrf
Laboratoré Fd Harl ow and David Lane (1988), can be perfo

speci e<NHRYSN HORICTRIETLAERAINS ale GFFSCRIAR & BN lePoAyREPH N ghain. bﬁ%ﬁrﬂby the 1F|Vm ty
for an | ogue
B S e S S R S AR R
speci es .enNdeqntht k¢fv toHferns feadcssedepenute fir aangetﬂmdghngbl:nﬂ:sr@meof sotal deg" to a
hu antigen (i.e. has a ndi.n in d I nmor han about

10> P indn B G ofhsp @ Shhafc pdl v h o' S ol B MRl y o

nDre th@asQQ@Mgmivgﬂggpg“hqmﬂuﬁ?Q@g3@5Q1@¢mng affinity for a honol ogue of
the antigen fréma second nonhuman 5manmal i an speci es which is at |east

about 50 fol dhegermatdigtwdsrs” stfenstto soall patitpdy dragaieniseddt tvabantiger-bodirfeol d,
weaker t an i ng. affinit ant n. Th

epec: es Hepaid etk R e Ry e HE DaP e i o aighbodi es as
defi ned camwanama Hodyidl (V) Inythe Sarde E@l@p@tﬂe @hgh (fiy ﬁﬁ@\@)\t BPasing aMakershst
herein, "antibody nmutant” or "antibody variant” refers to an amno acid 10
s eqaéncés tparsher o @ﬂow perigp beiwesn dhegendiontaingn the sameawieinithe ¢aeaisy atgor e of

the am doreld oﬂbaﬁ%ltﬁ Hl%scoﬁféaéés S&tﬁ&%%h%&s%?%ﬁ&ﬂ I“éha ”%18% OhYe RAYSufdE

nodi fie nut ant's ne ari I ess sequence |§ent|ty or
sim | ar iblinding sitest Deatedizs laﬁsde@aﬂmddﬁa% faling lnbﬁd)exaﬂlplepEE 464007 Wend3/111he

anti body nutant will have an am acid se ence haV|ng at |east 75% anino
acid sedﬂ@ﬁk’“ﬁﬁéﬁﬁﬂtﬁnﬁ%A@ﬂnﬁ@ﬁﬁg?lL@%tﬁpg AH8{9%Di d sequence of either

the heavy or qu%'e'x Es1§ﬂ%ﬂéa%’ 13018’ AeFRIdkheh nﬁ%1&§%$érﬁ)§?df2§@ﬂ§@g

anti body, nore east 80% nore prefer east 85% nore
pr eRer alflryreat E}izg,a&(ﬂ 0)911%7 Hoed (lh?%t) BrleﬂE,rthbﬂe)anabodlefﬁ@nnmﬁ%@ pladexf tandgmdrd

simlarit th| enc. efined .herei n as, the.

per cent Sgmgt Bi-fataar 6P esteSSThTonG eindrust e ougeehte PoRBID e

i denti cabrmi h slrgaafﬁlgeﬁ%hﬂmg regfon§| Mrle@Y arftibo&ics 8dH BrObigsderid @shéiegpdcifn t he
same group based on common Si de-chain properties, see below) 20 mnth t he

speci es- depeﬂﬂ@mmn@nbm@dmyb¢@9$mﬂ@QSpaﬁﬁ@ﬂbahﬂgﬁiﬁ@ﬂnﬁ@f§QQbeﬁc%s and
i ntrodu I n necess C uence
 dent ty RSty BAREFbteioh 8 e Pl B AT L DG RER, 8"
del ebi omdmolsgouf&LEdricOfshdinpt RqldiReaintanbibeyicseahied tRnoubatidelapdpetiteorari abl e
domai n shal |l be construed as affecting sequence identity or simlarity
belonging to a particular antibody class or subclass, while the remainder of the chain(s) is
identical with or homologous to corresponding sequences in antibodies derived from another
species or belonging to another antibody class or subclass, as well as fragments of such
antibodies, so long as they exhibit the desired biological activity (U.S. Patent No. 4,816,567,
30  and Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)).
“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

residues from a hypervariable region of the recipient are replaced by residues from a
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To increase the half-life of the antibodies or pol ypeptide containing the
am no aci d 25sequences of this invention, one can attach a sal vage receptor
bi ndi ng epoRoPsIBIt he anti body (especially an anti body PCTAS2@05338R0S
described, e.g., in US Patent 5,739,277. For exanple, a nucleic acid

nol ecul dypervatibigroghm ofal neageimaacpptioy (doherintigodypistopes mawscheat, rabikieer i n

f t | el i d i : ¢ this i ;
so-t hat TP RRTPLTRe har g O e Sl TR R SRRES o facy P H "
nol ecul GraeWRik &@sorl (FR) s&idRI 6 HRERAAIMRIMEEBBUBO R IrtMR& ddYtorcRRndidgpt | de

sequence of this invention. As used herein, the term "sal vage receptor
bi ndi ng nepiusparesidfesr Eutthermere prmgpiacdintiiedios mayegmpriso feseiycs yochwrecul e

(e.g=, la@G . . i nsi i S| he in
vi voSseranal e el o) 88nuiBkors® SARRO" TN tub Bficd U0 SRTHAR 4T

| mrunol fudifer 788re/mbib RO orminadd. €n Lknerdinthelineh i edahtibalybsilli dodiprionis i n an
Fc region thereof and increased serumhal f-]ives are al so described in WO

2010/ 059969E/ 1S 0697 1064 38 20D IRy 20, WDl Ao in WhicBRdS et al ., J.
OO SekRrardibfly AR A R AA ook Bb@hpodd (i Ble of RN afsl D213- 6210

(2004)). In anot her . enb I ment, seru Ife can al so be increased,

f or exanphemnoplpbalin achilhgy sobstentiablylajipdplid R reppopsene twse &oa heranypl e,

ant i hodi.es or ot her pol ypeptides useful.in the t hods of the invention can
be. 401 adnupgObdF sRarHE e glu@ﬂnze{)ww % OBfOwy GOt BT ER A 8 Ads t o
the FcRpyokRmEAimAundgeh i GHsRMMBidR (06), Rghi tthd@raduiniat serum al bumn
bi nds to the anti body or poldépeptl de, e.g., such pol ypeptide sequences are

di scl oseanijunogipbuling Stardurthey dotadls.exb deticrene/,, Natw el PR N20 U HP§) pRigthrdennt o be

attached, conpr.i s ¢ i id ence o CL : I er

enbodi ngﬁf%r}@ﬁ re?é?}%@ﬁ%?ﬁ?é%ﬁ g r%?@&r-%?@s@%@%ﬁ%@?? ‘See al so,
Denni s et al .A ShunBindintib6emk 0B hichIo0tBsed 2042 0@ beduficeSeliigin al bum n

bi ndi ng pepti de sequences. A "chineric VEG- receptor protein" is a

VEGES r ecepeondiliodbafiof ap aiibpgdyavediscdby 8 hymgn enées hapdrcey arnde poing 4oy peast
two diff . i . . i I S.: t Qf ein.
- cer t 4 BN B fking hum BEShGRR 8 (AP EU AR, (RSQCRRRRA'R: B §

bi ndi ng ahtbadypeeificdilst éxetndehe hbinahieg] aalboay tomptiginghorVd#ran ARn-tisbhat ed”
anti body i.s one that has been idenfified and. separated and/or hecover ed
from a 6%%&%@%@8@ antiRodick GaR e PERHHCP G RTHRA YIS AR MEh KN hsdhe At Nof i ts

nat ur al i Y i o | i r 1 j tic or
her apecry SbOBRRAL (R Gl Sk BLE 1 DRLUINE pREIIERS, WhiR ok B ! C and
ot héd piribtay eawessas homamartodicsi(iacgthen st doNutves Bidtarheepgail 413698 04 { IH96):s,

t he antibo i.l] be rified. r than 95% b i ght

i boas hae b cbre BT g B R Sha AR Seb SR WSS Tk nan
99% by \#ebHHg @97;3@2)(19@;%9&@ g, JUlbl Bisnt220 G830k g9 1), Afurhfpsdtivbaics 8sd dues of

N-term nal or internal amno acid sequence by use of a spinning cup
sequenatabo,beanadedy inwodvemegemednt ipnnipynogSPIMGED cl e Fransgduie iangnads, ergormisdiei ng

condi ti ons ,usi ng,Coonassi e bl r, silver.stain. .|lsolate nti bod
o e st A PR TR Ryl e b b e iatly PSPV a3ed. o
25 eenpanatchelierighchumitnl @By piddtctonlis 6HHFedNwRIth cWskly rB@imiIes thhteseNin.

O dinarily, however, isolated antibody wll be prepared by at |east one
puri fi cauimgns yalyespects, inchyding goag reaptangeraeryeaspmbly paydiang hOdF reperiirey pept i de

or nucl gj ' I ' etear " t . 20% 30%
Py R s e L S U S e
r ef er encen23uicloes 638423 nad 1elvl endin thofollperig deentificpublcainhs: Markmyt dont ai n
10, 20, 30, 40, 50, 60. 70 90,. or 100, 200, 300, 400 0, 6Q0, or
mor e nudliedeiwelsst 0167950} (15382) Jgivege el do Napge 388, 85&_02?59168? Didlprisne, 160,
18030 190,/ 200 6RM1P0 33¢DS1S; BERTRA € al., Nature More@ibiowdNdi EEOLSissepgENt " OF
"angi ogenesis inhibitor” ‘refers to a small nol ecular wei ght substance, a
pol ynucNewberger, MatypoelBjgepitriotbey 14n83s@Pab e tlopbarg endHuszar.deembiReanknmpyrot.ei n,
13:65-93 (1995). Alternatively, the human antibody may be prepared via immortalization of
human B lymphocytes producing an antibody directed against a target antigen (such B

lymphocytes may be recovered from an individual or may have been immunized in vitro).
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WO 2010/ 059969PCT/ US2009/ 065381 an anti body, or conjugates or fusion
proteins thereof, that inhibits angi ogenesis, vascul ogenesis, or
undesi r abve 2owssedear perneability, either directly or i mrdiruseadopsssst shoul d
be understood that the anti-angi ogenesi s agent includes those agents that

bi nd andcbl agkCeleet alngd¥lonmshing! é@tibmiwandfCatnh@f Hregapyg AtancR flast, or 70€1986 %
recepto

ant agonreertbe G gl EPLAAP TG0 B PR a7 P8 speci 11 cat i on

or known in tAie“a@fihity ﬁaﬁlred”lhlﬂhb%d&ﬂs 08¢ whithrnt @€ ndos aleditidaQh B6c s1omMisG-- A or
to the VEGF- A receptor C receptor or Flt-1 receptor), VEG-trap,

ant i - PDGHEIR S hrfcef waich rg%ﬁﬁnaglp@\@év@bml\rh@ pifaity of Brovssippd ©y antigen,
Ant i 56‘“%%31:%1%%3'@0?9%?% &n‘%@gw‘hgﬁ' d&‘é?n&%}os%’a‘is ﬁ@g&r &%?5{?31'(% RPJ}&J%& %ﬁﬁ%e 9.

angi ost a un an nor e

Rev. Physditeded anﬁﬁlﬁadi’éb?miﬂgla@& ﬁ&ib)nolaﬁid’r&lvén plltldm@&k affinitidIfooge negetddtigdn/2- 3179
(2003) (e.g., Tab i sting anti-angi ogenic therap t¥1 i n malignant

mel anoneéfﬁnméma&%rad @pt;daomeéﬁfp PrRgGeH SymERcdpise kaowngothe 3 4Metlgad vl Toni ni et

al . o%@agy@%% Q) Afinith AR Brafioh by M IR
anti angl ogenl c tors) aﬁgbé@ “ b%s NN %ﬁﬁa 8}1:(:)2}\) , 8(!(?00 %‘én (2003)
( e. g TFhinfflengl Rlahddrs namagenamgoﬁ)@BRl and@g éntewoslettsiduecisidasarded byi Barbds et15A

o SRR PSR IS LS S0 RSP RSS la SFRRN

Usual I'y,ydi{ag <M NUBAARGE 1999994-2064 ﬁ@%ﬁ']a"él@dir?& Al IRALELL 15861H 38169
intervals, such as approxi mately every ek, approximately every 2 weeks,

appr oxi rﬁﬁ%l),yané\léa’vgklms viebké Mok Bwép?ﬂ@x&&%&%l(wf&)ery 4 weeks. SurV| val "

refers to the ect |ye cl.udes ressi r

urvi val 20 praei B Pty of BPOIE IR E S RIER i by

t he Kaplt@getl\daugén nﬂidm.gel@laﬂldﬂ@/afﬂmf}f @ﬂtﬁa@ﬁtsgdnrbusdiﬁg/sﬁ/eads ndf feceRaPNiad USi ng
the stratified | og-rank tes Progressi on free survival (PES)"

ref dps wsBorhes he parent @mbpdﬁé&pme\ﬁhlckl dic ansigepindmgisgn)s doived.rbait theiabd e éo
B e Moo B e bRl RS ddy &R JF ISl Tor ftBlods AR AR L GHE Ne

such as aatibady b’inctmg tdan dntf%eﬁSMﬂi)ﬁtvleﬁ the?anﬁgeﬁ bﬁl,dm?g aﬁfﬁﬂmylbhaa,ch 2f thermntipdis, 3

th 3.5 th th t h 9 hs
gggr Sa mm@nsqgﬁéa?%m%%{'m gﬁsﬂa%y epﬁ‘é@ f&ee angrﬂ}liﬂ“ﬁta’te S eg%m% r%n:;rtr]th%nt or
f
rom i nitiigdnedE Q&nﬁﬁﬁe? hef'e{ﬁ} WQT MRt n&l thlé’é: ﬁ)lhcﬁnge nﬁrtgﬁ@e %pﬁﬂét

nonths to 3.5 nont peci ta I ne one I ment, e PF
i s eft endied ultbwantrifugation lanétissw as Msmlﬂbedanzlixmptd&oi(fé SgPatem Albphcatlon

as oo by et gt/ Rl AsRoRFTH s o B P BRI SryT e al |

sur vi valantig@f 8 mSultiickid 8ntfidaly aed cdn@cﬂﬁéd‘érﬂlghélh{ré«fﬁ%efr%leé‘ulﬂle\izbﬂgﬁt%fﬁﬁé iod of
time, such as about 1 year, about 2 years ears, about 4 years,

about 5 cy@aleges alvelevlat a,%sa:mslg deffering Ifurﬂdms ofifuictionelbinding sisest hese or from
initial tﬁil a the. inv ven esed

h
2 aﬁg/egl 1c %rgpa&eé Eoﬁcﬁ? é{}lﬁﬂ rlrn tal Val%o%{yiﬂear%n bR B/ &ua

for survi ana

201Q$05W4rusaﬁﬁabﬁm5&ﬁihgsue& By ' extendl ng survival"™ or "increasing
the likelihood of_survival" is meant increasi nP PFS and/or_. OS in a treated
¢

subj ect rel atinantibgdypaying p l@ipwl@hhl}aé%qter(&ﬂc apsagnaied 31118 bedysigope sthighot
et e LD NETR RS oGO SeBr S IEI B 1,
chenot hdroapethti antibgdiet thas bmld taﬂletslaﬁﬁsanug@
In order to screen for antibodies which bind to an epitope on an antigen bound by an
30 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.

A “species-dependent antibody” is one which has a stronger binding affinity for an

antigen from a first mammalian species than it has for a homologue of that antigen from a
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5in the standard of care for breast cancer, e.g., capecitabine, taxane,

ant hracycl i ne, paclitaxel, docetaxel, paclitaxel protein-bound particles
(e.g., AbwvexaraB¥sodoxorubi cin, epirubicin, 5- fluorour&Cirus2009/065381

cycl ophospham de or conbinations thereof. Survival is nonitored for at

| east abyorsnd errenmplianispecian Nomally, thieepecieradaphrdens axtibodpt ‘hinds spasdioatint tes, or

at | east ,about ear,. or .at .| east .a t rs. or.,at |least abqut 3
vears. ol Gt o uing Btni® B vl i Hatne b gpBET s Bolae i east
about  1Qrafe@bE; nch6re thidloR RA 0N ah@intdsBprcRNaldy nb et RALLA 1f010OWHNg

the initial diagnosis. Hazard ratio (HR) is a statistical definition
for rat &yt bgs adunding affmaty foheheuelegseobthe ppegan{fieneisesend mankyrdat at i o i s

defi ped e ing: th il f e i fhot i | arm
e §e B ARERENL Bich I AERP A S ¥ To 201 8YSBb Mt BHRELITTA °
15 poi nt1006 fdld mecakeHhaaktd binainaiffinhity fur olgy RgsdncanticeeeThaspeciealdependbmsi S 1s a
summary of_ the difference between two Pro&;ressi qQn free survival curves,

r epr esentiibR{Y 938 b @Y et theryariauy traes ofsrtibedigreandstiged thavas brédrriedivgared to

control ’huﬁl\éﬁif'zeélopﬁﬁrh arﬁfbofif.l | ow up. The term"concurrently" is used
herein to refer to admnistration of two or nore therapeutic agents, where

at | east par tAsofsed herend Hamibsty atuitat’” onv/&@ntibgdy vaniahi’ mefersfoaoradiimghaid 20
concyrrent administration includes a dosing.regi nen when e adm ni.stration
o ae" SFuiB v ABhe by SisiirsaEE Al BPotY SHERT i g TRET ReATHPRARA: | on of
one or RER&RLPEE BEGALISndBY antiBHAQHASE BRY mbdfiBE S chaniBSs AB&YLd Ty I €gi men
that includes only a single therapeutic agent for the treatnent of the

cancer &rve lenptha lP9hgequrace slgntity cofiniteeity pethtthesnccisedepandenomtbedsy. dpy

usi ng a VEGEispecific antagoni st neapns that the VEG--spegific 25a oni st
R B S T I o A TR Gt e B S T VT A

t r eat menmiReadi@equence ideity ofBinfilaginaRite tHh@niapycidissquenans f éthchek ap Ut dic
reginmen that is given to reduce the |ikelihood of disease recurrence or

pr odP es dighhchannyAtabledoseain pethg ppeciesrdapendsmbiitihedy fraereaygierabhat east 8Q%me,

i ncl udi ' [ t j ' QK0

30N nt SAS LTRSS ah WG 895 RS oHRhnl ol e AR plef STyl R

conj unctidemnityot dimilatityi vaith exspade thisoseqhcnich &y difined herPmsAagrs pars@dadeat amino

mai nt enance therapy can vary and can include dim ni shed dosages as conpared
to dosade¥ rﬁ%@‘éFSfl%¥hecftaH‘élrdaﬁe>?5@?n6? thatyae Agrplicalde sArGIesiHEE HITSHRIE  her ei n.

WO 2010/,QR9989 ¢k §%@9ﬁ%§§i§ %roué), bas%f'@n Eﬁﬁl’ﬁﬁn gl‘&.@-’&ﬁ%ﬁl}%ﬁ;{bﬁtiensc%%[&%s "

refer to or describe the ysi ol ogi cal condition in na that 1s
t yp0al Iwithcthaspariardepedichtamibody tdsatues) aftet aliggimpihh sequasdasded introdubing

definition e beni gn and | i gnant cancers as well as rmapt. tunors or
T Gr e B A GEE o, BB G1° BANBU PAET SR Be M holons Bl yegrTRge.
car ci NOAermHAP R MRernkl SSdRITRs, ERHATT insertions into the antibody sequence outside

of the variable domain shall be construed as affecting sequence identity or similarity.

To increase the half-life of the antibodies or polypeptide containing the amino acid
25  sequences of this invention, one can attach a salvage receptor binding epitope to the antibody
(especially an antibody fragment), as described, e.g., in US Patent 5,739,277. For example, a
nucleic acid molecule encoding the salvage receptor binding epitope can be linked in frame to
a nucleic acid encoding a polypeptide sequence of this invention so that the fusion protein
expressed by the engineered nucleic acid molecule comprises the salvage receptor binding
30  epitope and a polypeptide sequence of this invention. As used herein, the term “salvage
receptor binding epitope” refers to an epitope of the Fc region of an IgG molecule (e.g., 1gGy,
IgGy, IgGas, or 1gGy) that is responsible for increasing the in vivo serum half-life of the IgG
molecule (e.g., Ghetie et al., Ann. Rev. Immunol. 18:739-766 (2000), Table 1). Antibodies

with substitutions in an Fc region thereof and increased serum half-lives are also described in
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5 and | eukem a. More particul ar exanples of such cancers include breast
cancer, squanous cell cancer, lung cancer (including small-cell |ung
cancer, mwo-28malsh9sgel | | ung cancer, adenocarci noma of tReTIUSRE9/0653d1

squanous carci noma of the lung), cancer of the peritoneum hepatocellular
cancer, V@@QWAR@%I’W OtSreOA1 Y ds tiahc/. tﬁi@ln§hgasﬂ6o65r9tle®10ﬁ n@P0 l:)ahhretoy,,

R LeiClal Vel M Y M R A

endonet rhkqhcrOdscUBF d é}d’ﬁﬁlp@@rb‘y'a&@ﬂﬁmg Sthki p@ypbpﬂhémlu@@de@l PeN&antpl € ABNbSFics eNal
cancer, liver cancer, praostate cancer, vulval cancer, thyroid cancer,

hepati c Oéatrh@r prlyRCRiESs Vsefvlan @qrpgb@d&ﬁf themacriinh Ge8 bR aliaghed to sargmghhymias

B- cell I oma
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S 2 huBfliesPH L &M AbS iR, BUBLESIE RS ffied (1) to BRlard: A BUN GG of the
present 1nvention term”instructing” a su ans providi ng

di r 88t i ovesglftof asigpldy @aldttermined Apyhe Inpdiycatthad), and neat preferably meat tlnem199%

i 2010/ 059969PCT/ US2009/.0 the | but
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term " pronotin means ‘of feri ng verti sing, % or descrlbl ng a
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, he. .f. Kk P i
A A s e
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efflcacy and dcce In a pop 'on o
term mbktetﬂsngrefersbly,setdlehmrm‘m 2090 d8®6r HoB, 0%, @O%UWK)P/QrBO%eGDO% 95%r or
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uct
packagi ML KAV $114¢ ?F@lgthaﬁfét%aﬁefefﬁ%? Adeicgetd pp egukmrrPOI REPf pdEregtont
CONBBT Cinglyl &irftdlna 0PROAYE ! 40,550, %@P‘?‘b agh, b, o?f108UPIECID, 486560, 1600 20LhiHP Of
subjects W th cancer, such’as’in
nucleotides or 10, 20 30, 40, 50, 60, 70 80, 90, 100, 120, 140, 160, 180, 190, 200 amino
acids or more.
An “anti-angiogenesis agent” or “angiogenesis inhibitor” refers to a small molecular

weight substance, a polynucleotide, a polypeptide, an isolated protein, a recombinant protein,
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al kyl at 'aa&nﬁas%h% B0 B B 892 T AND oxehipsRbanahamdeyo L ky!

sul fonat és suc nprosul tan a I'posu azi I nés such as
benzodopes adrmhts&qmﬂ@pacr@attmamhmpmteramld suc e dogaprosatraydl e v ety mesk,and

met hyl anel am nes i ncluding altretam ne, trjethylenenel am n?

trietyl GRRIORBRBAYCARMY ™ CFhs; IPHRNMAKEE RicBhh ISPk PRARRIRX ENEFTY every 4 weeks.
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bul | at aci none); a canp tot ecin (1nc hé synt heti ogue
t op@0ecdhks) dmldmstaﬁtsurmvai 40Py shatvival cabBelddBmated byl thldKa]glanNeleldoztthbé,sand

carzel esin d bi zel esi.n synt heti c, anal cins articul arl
crypt opME AR Ay ppr Bty erpese oy Bertet e Gl et n- (1 ol udi ng ¢ he
syntheti c anabpgd@sion Mt 318% 2 LFGBLAIMY iheal Ry tba RRtMentPeNGhdhSh@dd)n; a

sarcodi ctyin; spongistatin; nitrogen nustards such as 15chl oranbuci |

chl or naph izt discasspoogrphisaphaleittie Foestannie s the tinkd bef thersehgset remains alive,

without return of the cancer, ¢.g., for a defined period of time such as about 1 month, 1.2

25  months, 2 months, 2.4 months, 2.9 months, 3 months, 3.5 months, 4, months, 6 months, 7
months, 8 months, 9 months, 1 year, about 2 years, about 3 years, etc., from initiation of
treatment or from initial diagnosis. In one embodiment, the PFS is extended about 2.9
months to 3.5 months (e.g., with capecitabine). In one embodiment, the PFS is extended
about 1.2 months to about 2.4 months (e.g., with taxane/anthracycline). In one aspect of the

30 invention, PFS can be assessed by Response Evaluation Criteria in Solid Tumors (RECIST).

“Overall survival” refers to the subject remaining alive for a defined period of time,

such as about 1 year, about 2 years, about 3 years, about 4 years, about 5 years, about 10
years, etc., from initiation of treatment or from initial diagnosis. In the studies underlying the

invention the event used for survival analysis was death from any cause.
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toc 25D AR s GoRAa Lo Eeg ol refint AR TRom Bewr ey Mrerotieling. and
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Mendel sohn and Israel, e ter 1, entitled "Cell cycle regulation,

oncogen&igodamgplarni wew ploastol form e lidie threatevig, mikssniBodt stahulatonBusohideos:
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tumor cell and host cells in the distant site are also significant.

30 By “subject” is meant a mammal, including, but not limited to, a human or non-human
mammal, such as a bovine, equine, canine, ovine, or feline. Preferably, the subject is a
human. Patients are also subjects herein.

For the methods of the present invention, the term “instructing” a subject means

providing directions for applicable therapy, medication, treatment, treatment regimens, and
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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
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Stella &"4"" enﬁ%?t?d@. M CAeni cal Approach to Targeted Drug Delivery,"
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"radjation therapy; .is nt the use of directed gamma rays or beta rays to
' nddle SHERICRP AR GESDE S cel | s0 as to limit its ability to function
normal |y or tihcdgat #RYKENE G Licdlct @98 N&Eribd the PdrhotRR, FIREES AlEdufidiat

there will be many ways known in the art to determ ne 25 the dosage and
dur at i oef ebradughfergrdrug)Tyarkating speaifivelhy mchides piokegingsadacbinmet andeany

adm ni stbr ation ng},tégi cal dosages ragggcel.from 1§ Lo 200 units (Gays) per
day. usinggs ety iR (I BUtRgyiof OPICRIAIANg 4RO9B i ty to cause an overal |
decrease pref/ermplulatioh” S0SMRIctsIERA @ra grolF 6f UbRIcRI it Yanebr, S&IARrin gr eat er,
and nost preferably of 75% 85% 90% 95% or greater. Reduce or inhibit
can 1P ef shnical tfigk 05 §yen b opfolegists dplévriae FDRetmyoval &eftacprtiquby indptvience or

L e e e T i S

bl ood vageeksbjtass.angi ogeni ¢ di sorders. The term "intravenous
infusion" refers to_ introduction of a drug into tﬁge vein of an ani mal or
human subj ect! TSVERM #nHeanedd tharary fafegy e st terapn i Ip M xiEtesrs - SXHRiRses,
prefera ) ; 1 i to 90
R S A R L L

al t @0 natageres,\gramdiin inhibiteryegehtercyl@oioapsntyragéres ssed in radiationTherap g ranti-
"intravenous bol us" or "intravenous.pysh" refers tq drug adni njistration
o o SRR R AR e Bl R AR e 2SR R iy e O Rl Lo

appr oxi B YanliHAR TUiRHo8es . €SHercBpt@i®y, 8 B20MnAYb @Ss, @h chRSHnal growth The
term "subcut aneous adni nistration” refers to introduction of a drug under
t he ski aaér raeepderi (FRIFR) antagomist (Sghjadptosing kerfase bl tatow), HIRRI/BGPB dRlgbiteret ween

2 dr g 15 Baptath 8 FE b Rt P P B et 5 a Pt

ski psup Maglaeypy CORM Wateiol .0 0cdlédsibg, intkefthms! BidRinsUhtataaneo@s. | nf usi on”
refers to introduction of a drug under the skin of an aninmal_ or human

subj ect heprdizargartipodics iha bindeastor prorpakiic foltoveirg farasiel Ehitle ErBhg ti ssue,
by rel atd IhaSU i ehi r I r peri od
of 11 mo BEEHPIGE R B PRRIEPLONPL - VGO Rofiey PRADLATSE. dffotfbalres or
| ess. Opidaotied dnyd orphréc cindnuisalaigenmyctheComtmatiynssthbeof aoeBusndludeldantiat i on of
a drug delivery punp inplanted under the skin of the animal or 15 human
subj ect "@HEPRI n the punp delivers a predetermned anbunt of drug for a
predeterm ned period of time, such as 30 mnutes, 90 mnutes, or a tine

per 88d spanAhfiETIHEYIokE #ecat” ashiecd hesginitelsrs toagiuhwance that mhibits or prevents

the function of cells and/or causes destruction of cells. The term 1s intended to include
radioactive isotopes (e.g. AP TP 112 v Re!® Re!™, Sm!P, Bi?'2, P*? and radioactive

isotopes of Lu), chemotherapeutic agents, and toxins such as small molecule toxins or
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The term "subcut aneous bolus" refers to drug adm ni stration beneath the
skin of an animal or human subject, where bolus drug delivery is preferably
| ess t harwappromspysat el y 15 20 mi nutes, nore preferably IPesaSRiv0688M nut es,
and nost preferably | ess than 60 seconds. Adm nistration is preferably

Wit hin anpﬁn&iwllbe@tm@énxinhef ledctaniab idngah ddant pi aimal edgle, inghiding fragmeptscket i s
created, exa tlh y pinching or drawing the skin up and away from
under | yi He/%w%réal?gsp Neoli sorder” is any condition that would benefit from
treatment with_ the antibod j s 25i ncl udes chronic ang?acute d orders or

di seases i nclfudi hﬁgl% 6%’@“ éﬁ%rol@.ae PICEheATRQIRd UiEF L the Betaspisaf ceneer

mamal t&aﬁ?%s%%ﬁérﬂ&heﬂaﬁeﬁ‘é%%&ﬂt@ thel¥eRs b bﬁ@rﬁl'célgsoﬁff)%{lﬂd g&rAfin HeSRhafRER tO
be treated herein include cancer; benign and malignant tunors; |eukem as

and by nprﬁoa@enaﬁxagmrdmfeélemnéurapnaﬂlc a@htsanqlu@alkyiagmwgentswpdn hathiote and
th I t I t i
i Sor dorBd LD X AR R BRGPhaicy B! Sisendres HifTies POGH B SBRPES b fud

The t er mipdshigira Rekldinedkhch £ffefLddops carsddtbne h@i&é&optaommradﬂwnt of a drug
effectlve to treat a di sease or disorder in a nmamal In the case of

cancer, cthydenimca pedimictalamelanines tnclud ingridiefamate. trwéhﬂ@n@glemyne,educe t he

nunber

e O R R T R T s
cander aettbgdnidd (kipeatallobullithen ped bplieidhorey, gaaaamptathéuub (ihclGding the Shehstit 0
sone extent and pref erabl sto p% tumor. netastasis; inhibit, to sone extent,

tunor grBHPEUC WARCEH) arl?swwglo%l 3@5&% el B0 (Bbidine ipdozelesinsfarasiorp Bivs
h
onaror e Snfae ShAGRESS. oryborhdin® o i e Hhdpn TR 1 BREVEBIopBIAML T, ¢

For candgrddidsetmpyyocefrhycadiyicluding |t1wa)symdr®11c fanalogocaniiMe 2 1 #fearmie@B iHT& by
assessi n t.he duration of survn(/1 dur at.i on of. gé?glgpesm on ree survi val
(PFS), ey ieaclsaidn: crafcodighii B, PoReiyrtin-dupRwadn It i @am ity of
lif@s chlorambuliiCahIBRRAphaziRS BhctofRdspRiidE Re-ARGE GifdshaRiiEENt and

prophyl actic or preventative measures. Those in need of treatment include

t hose aIm@hWethmmmetmecldorgﬁl@me @gdeeydrogidonideo swlph@lan, nehicotbichiie di sorder is
to be pr venied ‘f %apeéa" .@/nen l{tsedthﬁr e'tr referslhto a d ect abl e
conpound8FcEREIET WIWHS% ROP ST On i B Uy BEPTY B UE 8%?5‘6%’{11‘ “to the
pol ypeptchieozoldien, lfeldelustitry 1dv@ustih s alithufithcd@idaahiaid ustif € abtibiofigddiuch 89thepe

| abel s or fluorescent |abels) or, in the case of an enzymatic |abel, may

cat al yzenedisid auibiggics &- gt,w@lmch@ﬂmspnw&mcraéltyembdm@um@ ganmadheski ti on whi ch
Theg@tE%l%El&&}egml&é?ﬁlle%alf\ Y3 e\/ bfkgpr od‘g)’?ﬂ lcg)ln% ?P‘DE@”@W&? TS?& 9%591'&\& I gte Re
VEGF165 dlyﬁérﬁmlﬂ enoﬂh&ilﬂﬁdiﬂ'neaﬁcmtﬁhéﬂsphsquhﬁm gtichvis@odronac;fahagperainidines eof
containi n% a;[sr;leé\oc(:ja%zsllngsecgm chromophore and related chromoprotein enediyne antiobiotic
chromophores), aclacinomysins, actinomycin, authramycin, azaserine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,
25  daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMY CIN® doxorubicin
(including morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin
and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such
as mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin,
puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex,
30  zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic
acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,

enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,

25



20 epitope. O her fornms of VEGF useful for generating anti-VEG- anti bodi es
of the invention will be apparent to those skilled in the art. Human VEGF
was obt aiweadotospiepst screening a cDNA |ibrary preparedpPCraseéaneisscel | s,
usi ng bovine VEGF cDNA as a hybridi zation probe. Leung et al. (1989)

Sci ence epRipstangoBcpiOostanditistalgond; fnteddichels sish aspnovdedutathi®Bleamitaaneci d

protein in r.eat. 5.than 95%.h nDIo oV S, 165-.am no
Py pr SRl (B5E R borfrignBR e as T PRt st e WRnvmtRbab e G Tre
M t ogeniagmidslbdiliniyacdd; chHNmB1\rtdaci@s beQrbluileikaliteiR) Bl fRshidgddfbRnkkTRN VEGE
cDNA in manmal i an host cells. Media conditioned by cells transfected with

t he hunﬁﬁnmn@,mlw@mléumﬁme plntinen aeqtein: Bf cnotplone:aatgelasidogahlérm al
cel 18 WARLEFS ARAOEAL RS It PhillBL: mdsPHthofds <Bbn ol 2RI GNCe.  supra.

Furt derta 'onRe cand expres

reconbi nasumitdest ﬁ@tbgma:wﬁa mifdeetrots; glqpld%ﬁﬁfoal’rat,radl:ﬂlb%@t&mﬁnl ptmatnegat i on
72:615-618 (1995), and the references cited there

2010/ 059YEYET: @%@@V@%B@@phﬂhmw@: %8 hél&ﬁﬁ@ésd@dpliorﬁaraa%?a F®of tissues

as nul ti b}gsu tl N ﬂl@xg IRatli? brodhidR; E&%@?e él@)gwaz%glgncz%z&ﬂhr@zcﬁﬁ%rﬁs per

nnnoner ron1 ternatlve cing.” VEG-121 is a solu
i togen spﬂn@germiamsnn ttnubzomee a“wcpanamqud:nhez Qwﬁ'gaphlbmtnsthytfammlmmetcm%r in

th. pr ess hi gher affinit The n-bi ndi ng .forns of VEGE can
be. dPEayRReT ALY R SXuap oD e e Lyt e ade TP B ee
f or m( s) n’i’innyé%ineAﬁhﬂagrcﬁ‘ﬁtbg ﬁ&mmcb@eb@hlahhga A?e'ys @Xé’raﬁl‘ﬁBﬂH@@‘iArQQm J de
identified after plasmn cl'eavage is Arg Am no termnal "core"

protein cyleﬂﬂ)sphamlﬂe)thloéQﬁaataedlda$ @, ﬁéﬁﬁﬁ&p@rﬁﬂcht@ieﬁ dﬁrls’i@luMmrs Squgp

nonocl o nt i bodi |bod ref re

T oes, 1 oy BTG NTLE AP REE SRR G G BT ol fufef pifiohe R
conpar edornfulithd dMpadletaxHEGmEEoarh PR dTeiitical PaaMes adchabhbéig] BEngid); et ur al |y
related to VEG- have al so been identified recently, inclu |n%aplacenta

growbh flAeXGTERBREix ctayslgR hgne-\Ragieng Ropgrgantonynkrayegychforapluyc

273: 312 O BEE P RAT R o Rl B Gip Bloymaens eS8 &3 COapt or
t yr osi neidplatiasexaliblatindn( ViaGbRaly);, vilisisstine gl aticlent dtdposilicd VPt 149; if@teapidor f or

VEG-- C and VEGF-D. . Jaoukov_et al. 15EMBO. 15:1751(1996);. Lee et al. Proc.
Nat | . AdHEpxagEone; yaarigfc; Ygg/ B E@geyorelﬁe@ﬁetw@mr%e ienypgisle: pfalexatfiat | |

Acad. S‘El'aundg{%n?%nﬁﬂ@pté%? xei‘éﬁg:b%cﬂéﬁat Hoté%ﬂv(’t@ Fnﬁ%td%@r o] Mefhclidde

regul ation ati ¢ angi ogenesi s. tsc Séience
276 2(14231&61‘[4@51@&.199§glmen of irinbaccalVE@Eh - EUeqntidﬂE:ohtamé twpersomdsint inhitethy REFISt - 1

| | EGFR- d K |l ed VEGFR-.2 bu | . (1990
tncogendonFifiasmedtuSiiaie oMEGE ioud e R0 goab CIREEHE Ter man ot
al . (19%3ﬂ1b@té%%ﬁﬁmeu€d>ﬂﬂﬂ)’£V Re&uli queludﬁ@heléiﬁrpﬂaﬁ%ﬁream eRlimbm- 1 has

been shown to be a selectlve VEGF receptor, able to bind t

nepar i n{bORHONG: G Elakor): (Bl ofPC “alghnoBaf, HERRS, HaETY 6o AJotingl i )

é‘?t ![ he I%g: 8?A|\?a,r® ba% I %lg%ﬁlta][ re\c{ Ce ce nl;[rlolti) Ida!tl%lsl an(ril % ar%{a%eu 1cafly accepta%pe safrEt hods

25 acids or derlvatlves of any of the above.

Also included in this definition are anti-hormonal agents that act to regulate or inhibit
hormone action on tumors such as anti-estrogens and selective estrogen receptor modulators
(SERMs), including, for example, tamoxifen (including NOLVADEX® tamoxifen),
raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone,

30 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,
fadrozole, RIVISOR® vorozole, FEMARA® letrozole, and ARIMIDEX® anastrozole; and

anti-androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well
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anti body, or antigen binding fragnment thereof, that bind wth sufficient
affinity and specificity to VEGF and can reduce or inhibit the biol ogical
activity w0 208@59968Nn anti-VEG- anti body will usual |y notcChiusdowossssher VEGF
honol ogues such as VEG--B or VEG--C, nor other growth factors such as P1GF,
PDGF, ors bPGRitaBOE fa ¢Srdiexalanemgliiosda cxtoshe ahog)nsriseissrligomeclentides, VEGE

ant i bodi e?[. i pcll ﬁ&e, ut a'hﬁ;'tmt | i.m tﬁd to, a nqnocl nal antli.b y. that

bi nds t G2LIF8 LA AROE AT HIH MR SRECSHER SE PBITAI™ HRPH DEEER RN BB A 6. 1

pr oducedbtaktyel ipdslFBradd X SubiBasl &A% ample, PROTHpRA Rl HATBNRE S, i ¥E¢dch
nonocl onal anti body generated according to Presta et al. (1997) Cancer Res.
57: 459323 45890F pxpresseondabibpiméhe.; ANE Ot VEGETmzaAe) sty HER 2 Bptassipz umab
(BV) &, - kN - =T U 5 ¢ toor

b aval RSy PR R RN SR B SRR AP oV IR R Y

ant i gendHUMEQTING® vat @i ahéaMAYHER eddii o) PRO I G NG -2 UREOMBU AR

anti - hWVEGF nonocl gna) _anti body A 4.6.1 that bl ocks binding of hupan VEG- to
its recdPRbTENCrassd iBRibHAE éﬁ%A%EB/J%@ kL a4 RBarmaceuticaJu asreatable 3E% 26148 umab),

i ncl udi ng 4 iVngitefhgoi’tlfler%%@pr k regions, is derived fromhuman I1gd, and
about 7% or the sequénce Is derived fromthe nurine anti body A4.6. 1.

Bevaci zumab (AVASTINO was the first anti-angi ogenesis therapy approved by
t he FDA andThs tampgicptwethe! ora gdmerie tomat foepiotanet mbhsdd by @wl ol popakticawbeh

first- and d-line t £ nbi nat i i th, int :

5 00 badBPHENGT el apireTRUARRGi fron E o8 quahotst Rl A BB inung

cancer (ahHokfaks,(@htd &@aﬁiohmg)&%&@ﬁa@mm%ey Nherasd abey the Q?@Jkidés afé\égaawﬁ,
I pl a

recurrent or netastatic N n conbi nation with carbo tin an

pacl i t abermongmchnes hwmean groWHEROmMnagaliethigngblyimanagiowth igymene.cud|bpvine

unt r eat t ti - |V 1 ncer.. 1 n:conmbi nati i.t h

pnct © t ety THEEIOR il e ARaRN R ERR SnGAIE Sl U SRR BigP Tty 2

furt her gtiespratdietoinionds SuchldsHallicld\imubatB§hoBmoné ESEBOthRIN stbulal9S.

Addi ti onal antibodies include the G6 or B20 series anti bodies (e.“%.l, 6- 31,
B2073. 1)hormaancddsh); Bedutciipeg hegpmmed k) pidgmalgrondsiagtoydspatipgrp

Publ i catg o MBroptie %@ﬁ%&ﬁf%miﬂa@ﬁn;gﬁaé%ﬂ{a? [htctdgeﬁ);l th5BF hQoGOf 2Rk anli NE

content of fhese patent ap at1ons are expressly 1 ncorporated herein by
r ef er enceeta;Foullacdiinhibialg sabdtarvorinessegpaaddt®piRadsociMed pepti @6 MhAGS:;,

6, 582, 959, .6, 703, 020;, 6, 054, 297; W98/ 45332" 96/ 30 .20 W94/ 10202; EP
066686881Vl WsCHak w%a et BHOPUB PR PRGBS0 DEO @ﬁ@@,gmmjﬁ
20050186208k sedPA0QP8Hha; ?ﬁ%@& &%%7fact89%%f9§ﬂﬂg, Sl 12Q0RQTERIPKch and
Popkov et al., Journal of 1mrunol ogi cal Methods 2 &%:r149- 164 (2004). O her

ant 2Bodiaed GRadbhalend TOE detah atsubvi-hile grovdh faghartli andall; epthropecton(BRyan VEGF
conprisin D19, .Y, 91, K10 E103, and

of, residyes F17,. ML8 , 1, Y2 9

G104 or OEpRapEE GeFS: ST oung ™ e Rl ply S8 d Mg tonc ™ b s g
and B9 stimulatink facst€ (€SPO AL m&dropHige ITRFMAICHF), drigulaaifté-miEidphast-Copdy
has a heavy chain variable r e](:ijl on conprising the followng am no acid
sequencd6M-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL-1alpha, IL-2,

IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12; a tumor necrosis factor such as

25  TNF-alpha or TNF-beta; and other polypeptide factors including LIF and kit ligand (KL). As
used herein, the term cytokine includes proteins from natural sources or from recombinant cell

culture and biologically active equivalents of the native sequence cytokines.

A “growth inhibitory agent” when used herein refers to a compound or composition
which inhibits growth of a cell in vitro and/or in vivo. Thus, the growth inhibitory agent may be
30  one which significantly reduces the percentage of cells in S phase. Examples of growth
inhibitory agents include agents that block cell cycle progression (at a place other than S phase),
such as agents that induce G1 arrest and M-phase arrest. Classical M-phase blockers include the

vincas (vincristine and vinblastine), TAXOL®, and topo Il inhibitors such as doxorubicin,
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EVQLVESGGEG LVQPGGSLRL SCAASGYTFT NYGWNWRQA PGKGLEWGW | NTYTGEPTY
AADFKRRFTF SLDTSKSTAY LQWNSLRAED TAVYYCAKYP 30 HYYGSSHWYF DVWGQGTLVT VSS
(SEQ I D NyO 20)0/mpm9a | i ght chain variabl e regi on conpri ®CmgiStéve/063381 owi ng
am no acid sequence: WO 2010/ 059969PCT/ US2009/ 065381 DI QVTQSPSS LSASVGDRVT
| TCSASQRpButNyhNIAMOIMPIcBKaPRaAidey P digSIrhBEYPEh(RE SGHGSEIRETI G 83) gl over
EDFATYY YSTVPWFGD GITKVEI SEQ.ID No. 2). A "6 series antibody"
Sccor i AITSHIEN Lh g P ikie e sk SR BRI ERE dr  ved
froma sieaueneR, Mtclolchamite Bigsiyin nddtdedtt \eluasinhiindyd aaa0rdirhgr t 0 any
one of Fltgures 7, 24-26, and 34-35 of PCT Publication No. W?2005/012359,

t he ent iipferrgationlcas be Eoupd invhhaMolesulasBasissaf| Ganpeciiepdalsoha dnth bsrasi. by

ref erence, S0y B2 | i i on y » j -
di scFos (tjcﬁlgptof%ﬁ?lu@%d i@e&%@é& yfolghocngg %egg\gt% g%élé{gl%é@%&]ﬁf%f ggﬁe\%%%an}lﬁt one
enbodi mabi(WB ffindersshfilagdplant 1998 yspetialigptid. a functional epitope on hunman
VEG- 10conprising residues F17, Y21, 22, Y25, D63, 183 and (89.. A
"B20 series ANMCiHBHPOHEEORTTSSY it Bt MPlicatinpdRtaroi 3 RICERsL R HEREEYe £ body
that is ' f ' = Y

anti body A0 By 113 B e e sl PP
W2005/ pa23bérugtane isecuphble ofibsiof osuymetichllyvnitohted ©r exupreesd into ithecnopercared
herein by reference. Seg.al so PCI Publjcati No, WD20Q5/ 04485 15and US
pat Aht BT ST oifc P 034 0. PEHEIE dhEaRET SPeP RSP SAbRKC HBRI T4 ons ar e
express |7ya;!zs%ﬁ’(5r90_[4ﬂg)%d3 Tesel 115y MehRLEGRst (193ONRAd ARG BENProdrhigs: B2O
series anti body binds to a functional epitope on human VEGF conpri si ng

r esi due$hemifcal Kep@roaph & Targdted Yrag DeBesry I ddiredktOrugEr @B erabgrabaoi et

re _ : L ) s n r et ' : -
ot dued b PRI AOREREERAPRES b ik BAERS b D] ST G m B BB AErfy o
an anti bigghed thLiitakpHafe-edntani g PaRirogs, tHepRRpiaetotahing predrugd, Bulfiteg r esi dues

of the antigen (for exarTPI e, nmutation of wld-type VEG- by al ani ne or
hondP og caiteBitoRPdnes. Peaiide-cittainig edHYEHh &-aninorsidmpilisd pradivgs. t hat t he

wit bo SFBRBR ¥rdfle i haR SRt BibuBe ST, ne' cmbodi mont

t he rel phenvexyaddiamidescontatning prodRfgs dedgtionalie dutlyitiacdghanliaotatideciongrigihgge
di splaying, ELI SA, Briefly, 96-wel | _ Maxisorp i nopl ates (NUNC) are coated
over ni gMO%gS4é%%%ya9§1méﬁdp&eﬁéﬁu%wdém PIBETHES P apégtceaveéfteganto the

concent rablg i\]%];cyedzlﬁfig%%e.b ArfE %xaﬂ@%smﬂg&%i%%lgs gﬁfcanooe‘sc?@ﬁ?@zedQHQ D- 05%

Tween20 ( PBT roomtenperaturé. Se utions of phage

di spbayipngliriy/ @R fal ast inehip oaventioninghtds, {ut es e disni®d 1@ 3héserchpmothewapbutic ype
hVEGF ( 8- 109%1 in P 'Eh)are first 30 incubated on the Fab-coated plates for 15
mn at P8O HESHHRYEIRYE, and the plates are washed with PBS, 0.05% Tween20

(PBST). The hunglipha0ficiapydRURGIhEtheWsé Bf @ifectddt daniil3ra70 BPBR BAs ta Mdubody

hor seradi sh pér oxi dase (Anersham Pharnaci a) conjugate diluted 1: 5000 WO
2010/ 059960ROT Aus2300/206H 38 Bs fnliPRTts aldiyetoofpaction ndymaligor to destroy the cell

55 -tetra hyl benzi di ne i rke rd & Perry Labs, ,Githershurg, M)
cubst r atLOPShY 1T BNl Sl S SR A s P o P il ORELE,
speesr opodaRs didcdirhtionasf tAatndhm T?ﬁi@alftﬁia’irﬁetﬁi ark GbRn\4glab@s time

0

(1C50,ala/ 1 C50, ™) represents the | d of reduction in binding affinity
(the relREMIYEFIOAGNA§yPaga dpsagpy range frpm h0 toROf unes Kprapy) ebHBE Ul es

By “reduce or inhibit” is meant the ability to cause an overall decrease preferably of
20% or greater, more preferably of 50% or greater, and most preferably of 75%, 85%, 90%,
95%, or greater. Reduce or inhibit can refer to the symptoms of the disorder being treated, the
30  presence or size of metastases or micrometastases, the size of the primary tumor, the presence
or the size of the dormant tumor, or the size or number of the blood vessels in angiogenic
disorders.
The term “intravenous infusion” refers to introduction of a drug into the vein of an animal

or human subject over a period of time greater than approximately 5 minutes, preferably between
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The two best characterized VEG- receptors are VEGFRL (al so known as Flt-1)
and VEGFR2 (al so known as KDR and FLK-1 for the nurine honolog). The

speci fi ciwg 20fo/sowh receptor for each VEGF fam |y nmenberCrarsz@s/obissl VEG-- A
binds to both FIt-1 and KDR. Both FIt-1 and KDR belong to the famly of

r ecept orpprpkingtely 3R inAsasufeRTHEPuST hecoRiiKg toltbe onvprtioneingrayenoyeinfusiinliy  of

t ransnenr ane ecq%ﬁ)t 0{ selg\_/g t&@i ver se bi ol ogi cal activities. At |east

ni net eefd fT@t)We RS RTR T91'F¥s have been identified. The recept or
tyrosine ki ng%e tdriRFitrdvendus boludChird@saveRABPLUSH Sefehab dafotdafititRlonfigb at he
grow h and differentiation of a variety of cell types (Yarden and U lrich
(1988) Agtiof regning] echepan syvh thaithg bedy topdivesdhe ding Sred@pislyeld MY pr Cel |
61: 243- ) i hsic function of RTKs is activated upon 15li gand
bind#ng?é§ﬂ¥g%p§ggﬂ p@ﬁgﬁggﬁ%sphorylation of the receptor and multiple

cel | ul ar subdthe ares';sulsduthnsoddaigistdtiynT ref@s wahtreduction oLedup hader tiesyanses

(Ulrich & Schlessinger. (199Q) Cell 61:203-212). Thus, receptor tyrosine
ki nase rBdnEéar BypHaUbicrta psiells Bihing nogketibaivean B skiprangd afiqriying tissuc,

inter ac%&g&aﬂ‘@eﬁysléw,sﬁ%lnfeh el eﬂy\fr&nfaalﬁ’ﬁ fecéﬂtéﬁéqﬂ} goéléépﬁl ?t)é YrehiBd bg\’\ed by

receptor “dinmerization, stimulation of the Intrinsic protein tyrosihe kinase
act i vi t yirmwhohgroe deysting the skinsyp a0 pives fromropdatd ynomtissBe.ndi ng sites are thereby

created for intracellul ar signal. transductjo | ecul es and | ead to the
for gl on of 6 iareutefinetsdiant ik brngRsPrner SOErEHE g i Boul es
that faghnhd af Eurhzﬂ?su@%gil', BRI IS withld HpRERBRRAIR: skirPard und&Blihg BlsMé, Byon,

differentiation, netabolic effects, changes in the extracellular
m cr oenvélpovelesioy. sisteineddelivessirongerdraggcttiald foha pad8f tiNeuinelndigg.1bup oot

Structural.] v, th Flt-1 and . have sev 25 i nogl obul i n- 11 ke.domai ns
"0’ the dfvifierPimapietarafor G 8BRS EnERu AT R RS s R £ e enous
tyr osi ngukdufmssuss S@LanReen vhi glgidsliveny pirhp Fhentey uidek thiRag@-df teamims@rai n.
Matt hews et al. (1991) Proc. Natl. Acad. Sci. USA 88:9026-9030; Terman et
al . 19 199wnapyeiefdiehasein grnurgeRlivamea pesdetcariard amaynt @6 fiangrion spredsigmyesd i n

t he bi nd] . e : I . L0 LS ks ' L.gnal

tr ansdudtl a0t Rt oulel il ok oFh (HRERLE g REMTERA B L

speci f i e@himenbiegiindno VEGF can be used in the nmethods of the invention to
bind to and sequester the VEG- protein, thereby preventing it from

si gnal i ng. | ME&TASHOQHRDGRHSTRORHSS refers & %@dm%séfﬁ%l%?b?ﬁﬁﬁ%glﬂﬂ Win efranyEGr

bi ndi ng . AGEERMENGHREL whi LA L iRty B BF) i le form
of the raecep?gfrﬂnelxﬂgs%'ltbgegéﬁv F%ﬁaglﬁ'?lor JleZiﬁ@g%‘forgn thel% S| oFogI?pclz‘%}il g%?i 1\L/Sibty of

t he 2VEGHiputes, @rare brefdrabiyliengthtue 5 ViEGHes, abiDmd 6 i o blga R@TndB2008K06538 1

t her eby eventing it frombinding tg jts natural receptors present,.on the
sur f ace PP BReFD IR 4 R i datbe D g gt e Ws PO ERAPe ns,
exanmpl eobifet Wiréledafd? cdaagie] 138 dMe Q. drdvia P iHERKinCupVirdawh e GO RE @ideRYiggei N s
a receptor nol ecule having amno acid sequences 5 derived fromat | east two
di f f er efitssuysr ot ei ns, at |east one of which is a VEG- receptor protein (e.g.,
the fit-1 or KDR receptor), that is capable of binding to and inhibiting

t he bi ol ogi AdldismeddrVistapy cbndr&@ithat wouldritcaéfit feorh odatoeent wjth ttieantiboder This VEGF

receptor. proteins.of the ipnvention, consist qf i no acid.sequences der.ived
Fr 0P oniyfTidis Shithiceletomerates ndioronun e dtor galblei SRR fncn
Sequenc@edzHoRY ihg inlinBM&o th\BisordE 1B QuedtRMl Nohl¥RitingleXamples 8F HisdiASRYE Be

| g-1i ke domains fromthe extracellular |igand-binding region of the fit-1

and/ or KPRed deespt wcludaaryer;|bienigednd onadighans teroon; sekpreins el fymphogkt her
unrel ated proteins, for exanple, immun obulin sequences. O her am no acid
o oquenc g BB atise ey T ABlndn SRR bl o TR MR e e 1 6
t hose ofepilidlian dfr¥msKidd bladlodobRc aisbrdefsX aiiPinBsmafat&hi Aidgenic and immunologic

30  disorders.

The term “therapeutically effective amount” refers to an amount of a drug effective to
treat a disease or disorder in a mammal. In the case of cancer, the therapeutically effective

amount of the drug may reduce the number of cancer cells; reduce the tumor size; inhibit (i.e.,
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VEGF receptor proteins include, e.g., soluble FIt-1/Fc, KDR/ Fc, or
FLt-1/KDR/ Fc (al so 15 known as VEG-F Trap). (See for exanple PCT Application
Publ i cat iwo 2hN/05Y®97/ 44453) A sol ubl e VEGF recept oPCPrusk@v063381
chineric VEGF receptor groteins of the invention includes VEG- receptor

pr ot ei nslaxhioclenerextanoend pretadalilp stoh pcangerf cetlaniaitraen ingo pérepharal oegassaniibdne
domai n. /As such, soluble for of , the VEGF recept.or.,..including chjneric
Fecept ot or SVEI SRt 48 pEEREL N Mg PEGSRHS by ST Ry EoelEog,
not CoMpkd o, a8 LhARSTBEME @3RN OTRIrindkd B tHRUSmMPRMY AbdYatOwitkhdecome
associated wth the cell nenbrane of cells in which the nolecule is

expr esséliporder| TortheRaPEUIe drugSEsy BRPEteRPaB|anfl ORI cangeare it soDl ES
The knvent | N, i ' ' r i % r..treatnent
st aPogy s R AR BP AR R ARk VG SERARP R, B PrsRBBRRI AL ol

requi r edndasiire bo\issdbdngp theldutaioh &1 bwrvBuR@aradtioh Wiproggssioh liree Bawatus PFS),

angi ogenesis is involved in both primary tunor, growh and netastasis, the
ant i angiteyEmense Fasen (Rt dyrténn fdasnspss aad/Phowbity 8hlifes capabl e of i nhibiting
the neoplastic growth of tunor at the primary site as well as preventing
Met ast asi s ofchWmES efilrs fofWotiS BRAPIREY trSithESe ank Pes iy RIchc 8F hRvemg vt t ack of
the tunors by other therapeutics. 30Specifically, provided herein are

met hods nafastres dthiosgyinanesdibf wedtmdntaglodethowd dlheady ewifhabs Hisordat aewelbds those

met gst at.i ¢, breast,. cancer,,conprising admnistering to the subject a
tre neﬁ?“?&@ﬁﬁ%hmgr Pﬁ?h%pgﬁe@??ective amount of at |east one
chenot herapeuti c agent and an anti VEGF anti body, wherein said subject has

not recei vedhafyrd eb@t haempeditereih agak kya dewetableRbmpbunesrashipobitioldr east
cancer. Optionally, the subject has not recelveddfrlor adj uvant WO

2010/ 0599BdPeTPYSEH0d Auenyar iedieasty fethapplipaptidee (rhedwed magds itsplahc or  equal
to 12 ince ] i ieNj .
chermot her sag B 42 FafalioBRe BpelloF ahb Rl AEHbal e Rl SOTRrAh A0ic il
t he pr oghassitadyrcfohemicalialvirasadn (fRRGpstafte tdrepamldjoe compbditibhehichriotéteaeablier ei n
are uses of an anti-VEGF anti body with at |east one chenotherapeutic agent
in ype manufacturer of a 5 nmedi canent for treating previously untreated

nmet astati c breast cancer in a subject, wherein said subject has not

recei veqrank NREVRGIEARIBOBIESLARD XNTHGHONGSTSOr netastatic breast

cancer. Optionally, the subject has not received prior adjuvant

chenot heyapy ~yrrence |less than or equal to 12 nonths since | ast dose.
The use?{f ?EgﬁgﬁﬁﬁngGF and the chenot herapeutic agent effectively extends
t he progression rvival. (P f,t bj . . 10Pravi de | her ei n
are antrevecr PR HPeybRT Rl okl S Bl BEpiea NGRS Eamel FERGT T an
or net asidédule &y weShs @BAGCESfoiMs & BBOFeE b fradghRnhibtRet capimingShd\@esired

adm nistering to the subkect a treatnment regi nen conbining an effective
amogft  &piterc. | Qhet fopne ot NEMBtusetuh fupeneraippiiti-YFgFaantikadics OEbE inyeptiondy

“herEi”vﬁﬁ%ga§€££ﬁ95tﬁﬁégﬂﬂ%dﬁ@&@%ﬁ?d any chenot herapy for locally
t

recurrent or astatic breast cancer. Optionally, the subject has not

el e b YA DGR 5P e S SRR G B Rl 0

12 nonths since a3

chenot heedp ki Godige MEGH EBRIA ael hybediARnes ptdde. Peagy &8%81(098)Sernsdlr vi val
(PFS) of the subject. In certain enbodinents, in any of the nethods, uses,
and conpd8ilePon9neeDNKeideptifigst theyisby erodasial 61-aminerachpistcin haviheisicher apy

e e S e A T S
i nsert) human VEGF (hVEGF) or VEGF 5. The mitogenic activity of human VEGF was confirmed
by expressing the human VEGF ¢cDNA in mammalian host cells. Media conditioned by cells
transfected with the human VEGF cDNA promoted the proliferation of capillary endothelial
cells, whereas control cells did not. Leung ef al. (1989) Science, supra. Further efforts were

30  undertaken to clone and express VEGF via recombinant DNA techniques. (See, e.g., Ferrara,

Laboratory Investigation 72:615-618 (1995), and the references cited therein).
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In sonme enbodi ments of the invention, the subject is HER2 negative. In sone
enbodi nents of the invention, the subject is HER2 positive. HER2 is

recogni zewoasioarzodeaport ant predictive and prognostic fa®CoruS2en9neIsel br east
cancers. See, e.g., Slanon DJ, et al. Science. 1989; 244:707-712; and
Sjogren S, MEGH is e3piebsed il@ﬁ@@lﬁetyD@g'&u%a%@i@ﬁ@horm&meg@fwn@%ﬂpIl'ﬂﬁ,i I$at i on

is a perganent, genetic .chan t hat |nthe .CO nuqQus o ression
of the. HERPAOSRERS feifrst Fiosiaith eSnd FalohG S ANA Vit PEEKE

Cancer lansluble2@d5hdhdtldbls AdidfRd hefadn; tﬁb |1(\Mg@i/\fdﬂns WKV EEIF sihd h§emnnvigncol .
1999; 26(suppl 12):60-70. Several studies have shown that HER2

over expihEagtsivelehighsaliavt 4 hedispasn-bmdingdoganel VEGE can b clearedindbss ampunt

of the [

S0survi SO LuBhRLD PRERRIEL dsS. ERRARIALRRY LPVIZH) *5ER AP @y tncire,
Pai k S, oétheadarboiy@ﬂlﬁnaﬂl‘p@pﬂlde iHoamiag: aﬂéBplllérﬂm Semapgals gl al Amgmays are
avail able to determ ne epTest O and Pat hwayTM f or

prot ei n tHAHNGDAEH Gy RIOKHD \élﬁ.@F mkﬁéo)pﬁ@ﬁegﬁaﬁ mmm% igeneeuaRtiEngt i on. WO
2010/ 059963F(GHAUREB0RLY ngﬁc"r?és tﬁemmugq nﬁ@&%@&l £8.1 and 3. zlEEhlel)'al?M%Bfu'be‘

features the use or conpositions of a co nati on of east” one
VEGFs p e doiscofaViEGH osticptorsmvith siomkir afﬁnmrcen@dnhdtto drmhtaanVEGE antemotimerapi es.

rad Hglt Ieg nOI ﬁgYneES?)lQ“?lPSgr o%tﬁ‘g{“é%bﬁ lahq%otp l{gf(g%ya ?%ﬁg&%‘g&iﬁg {/ecent'r'r gery.

chenot hef@Rying Blacénts SRR MKAMPREF) WetF-BNeEaP.€ SVEGR-B AR VIFRIE- ECBFEHEIQX' c
agents, anti -angl ogeni ¢ and antl -proliferative agents can be used

C(ﬁﬂbl natehd Pawistmyt élwr@]@nép@cmw csvgna; dganasds al. UnBEé@gl@Bal i ranpdtl: §12)7f3 any of
ani 500t HEPE BT U8 roHOY o R PO S R st SR R P ot e

10chenotieGHResl), hes B@aMddhtified as i @ptor SBISCEGFID ] VEGFOD. db@@rased with,
|l ocally recurrent or previously untreated netastatic cancer. A variety of

chedBt hdA4B@ut.i18:19§6a086 ke Bleal ulmd. Newl.thrad oo b @3t 198811983 9%k Nebidi and
uses of e Qlegllﬁgfp}dco atl A}E'ca%xgﬂpp §f@9(§a§}f% ShE '\HE@F tdnﬂsgs de%t? Ehogxrln to, lBePVOIV?
e 1 on"

chenot herapeutic a ent's ‘Cont I's provided herein un
or desclin ﬁedeglﬁatmnmf lgn‘ipmatmnmge»gejmise Jeltded ct ml\/ﬁmn@m%elam&nassal997)mat hods

and uses of _a VEGE-specific antagoni W ne 0 not her apeutl o
agents (e. gTVOVEGERiesPlops e w@aﬁ%f ot o (PRanlel VEGERCEY kg DR (also
enbodi m“chtl vEQE ofyerghmga%pau {1990 ﬁf%ehéSqu’@ SQ’fadHDVﬁe &GaPgFId z@ﬁee
t axane, racycl i'ne cl |taxe docét axel, pacli t axel pr ot ei ound
par €0cl @§5(989(_j>91 "N:man&nel%],%ﬂbﬂm:hm riophyspResubbminmp. 587F15J7(9Ftﬁ$|6aC| |,
cycl Oph?\?e%po%rll?ir(lj-? has bge%nglogv%tté B3 selective VEGF receptor, able to bind the heparin-

binding VEGF isoforms (Soker et al. (1998) Cell 92:735-45).

(ii) Anti-VEGF Antibodies

25 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 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.

30 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-VEGF
antibody A4.6.1 produced by hybridoma ATCC HB 10709; a recombinant humanized anti-
VEGF monoclonal antibody generated according to Presta et al. (1997) Cancer Res. 57:4593-
4599. In one embodiment, the anti-VEGF antibody is “Bevacizumab (BV)”, also known as
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20 thereof therapy. In certain enbodi nents, VEGF antagonist (e.g.,
anti-VEGF antibody) is conbined with [apatinib (Tykerb0O). The conbi ned
adm ni st raoi20n/iseebudes si mul t aneous adm ni stration, usiPOE/UGSe@ai06i38l
formul ati ons or a single pharmaceutical fornulation, and consecutive

adni ni st ratNVah VEGE] athigyV A5 HBYR”.wh epmprisqsmedtetcd hlgnan el b framework tegioper i od

while both (or gl.l). active agents sinultaneously exert t.heir,. biolqgical
hetivi ¢ oad ahBleaipdin? S E RS ER BRI ahoRdBa P R e B R e P BV RS Speut s
agent s hRshobRnUISRUDAGE Al Mehd: BFROBIERWTBLMan VEGF WCitd 108&t@k. as

determ ned enpirically by the skilled practitioner. Preparation and dosing
schedul é¥previmelsbndi’hef Hipanipe agld sequsascef bsaacirymah éradedieg Byt Edhei ce Ed.
M C. P AN . V| K¢ , tApr 0 . . .

hendt naruolt I BE Bl LR yfiRh b OPIfip sl oA 3P B seli¥ice fydepipe

VEGF- spéini the ranirggmabsdy as.ony be gi ven sinultaneously 30therewith. In

sone ot her aspects of any of the nethods and uses,. ot her therapeutjc agents

useful for EEHIEHERIIAY Pherspy it @R RS CETRTB ST APFRY VRt i on

i ncl ude E@K%&Pﬂ'aﬁam%ii(?&rhﬁé trd AL Reth R &ﬂ@re&tgl"&'nk{@fftﬁkéi‘- AN REoAL e D, such
as EGFR, ErbB2 (atso known as Her2), ErbB3, ErbB4, or TNF. Sonetines, it
may be beaeidntiradonttonalonoviddmimiatoas Sdilébasedwbemoth?@py), advanced non-

2010/ 059969PCT/ US2009/ 065381 cyt oki to the subject. .In on odj nment ,

£ he TR CRIATAORRae LR e A e Sl o st G tietatiaf Bestey Sy Al For
exanpl e ad{ iR eMrRent HhBladi@tiy N8BTt in B bRRBA Withi SHRpRFEnTand Phelith. Q) Maed by
the VEGF anti body. However, sinmultaneous adm nistration or adm nistration

of the VEGHtaistHbRaypcgdtiverdast caneer (prsmtoastylvatreaicd. Sn¢tesisicciBagesiivicor t he

grow h inhibitory 5 agent. are,those esently used and may be | owered due
2o the Bt g BB LR Bl G owt n i bi tory” agent and

anti - VEGF anti body. The formul at | erein. m | so contain e than
one. active. Botitirbaed et SRSt NI B giear G R AErah et g
treated,p,pngS. 81x3RIgY9 LRASEFW. BB, RRPLARRBYNA! MidblicY idchRR thd@b of B20Qkrics
adversely affect each other. For exanple, it nmay be desirable to further

provi de an@bethes (oedi(Es3 W4 b)), asl desoriBGHER, PO/EGEDI{catign Nan WAPRG05 A0 3 HithiPER

L LT SO Bl B SO PRI oo E T SRR &

CoONMPosi tpafRAt ARYicSUTR i SE paesSlytiféRYdratcad Giertin b Wifehdde Fod ba¥itibndl ARtiBY A& Y
agent and/or VEGFR antagoni st. Such nol ecules are suitably present in

conbi natFOH-S. Raamesnt-800 Baft 66388.981 ©¢01.020: Gl541298: PGSR 32nPéhed00465] n
Coupd) " RaBE kI Lt Rts O SHAGIN AL R AIBNEINS S ARRYLAE 29BN S

f
usetul for conbiration cancér ody e invention
i ncl ude 2005@EIR620R,12005AP06§EN 200 3PS0B 57, 200203409, aat g0OYEND 2@ grd PSpkuvave been
identified and are kng‘\gn in the arts, including those listed b rmel i et
0

and Jai #l-(200w) of ImmgRogktddrtant 28% He- it (20 qﬂtﬁ?ﬁ%nﬁé Coinclils S ent | on
S used i ERIBINEhRRMEBoEBPhiRE VERT aRhAAANY Stredli® ST IREBER! OF 20

ant agoni st such as riants, recept or agnent s, ‘apt aners
capabl e YS¥1, BR8N JO VEIO 10 E1VEGRRC 104 ot radtbimatingy awimpr i@ ididsildddyes, | ow

nmol ecul ight inhjhitqors of VEGFR tyrosine ki nases and any conbi nati ons
the%gof %2%#2271]3??V]§B)?n8§89| n addition, two or nore anti-VEGF antibodies
may be co-administered to the subject. For the prevention or treatnent of

di sease, theh gRARIdiRESR AVUSAiRCcfon VRGNS PECGE btk Mad e ABdStchwin Jaridsieend
on the type of disease to be treated, as defined above, the severity and
region comprising the following amino acid sequence:

EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGMNWVRQA PGKGLEWVGW
INTYTGEPTY AADFKRRFTF SLDTSKSTAY LOQMNSLRAED TAVYYCAKYP
30 HYYGSSHWYF DVWGQGTLVT VSS (SEQ ID No. 1)

and a light chain variable region comprising the following amino acid sequence:
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course of the disease, whether the VEGF- specific antagonist is adm nistered
for preventive or therapeutic purposes, previous therapy, the subject's
clinical Wo20wvopomnd response to the VEG- specific ant agomitseoooanisst he

di scretion of the attendi ng physician. The VEG--specific antagonist is

sui t abl PIQMT QB2 LEASMGIDRE TIUBSASQRIS WHENW ¥R QUKP 6KAPIRVEEYF es of
treatnents. In 30 a conbination therapy regi nen, the VEG--specific

ant agoniTis| {¥G VP RERE SIS MY @Tmissmmgﬁmﬁwgg@f-lifsw&g\emc; Qf the
invention are adm nistered in a therapeutically effective or synergistic

anount herapeutically effective anbunt is such that
co-adniﬁf@%?gﬁg%zggéI§I$Eé§-specific ant agoni st and one or nore ot her

t herapeutic agents, or administration of a conposition of the invention,
resul ts i n Actufcsdarien anrbodyhpdbotrdiog toothist iheentimncis an asti-08SGl ialhiénbdy\ﬂ@t is
2010L059969PCT/ US2009/ 065 abaove, A rapeut i |st|c apount is
Chat SanSHHT GO SRRRnGp a5t oAttt EECaRa tHESH Seat BN Bidy Brefapout i ¢
agent s NRLRSSAM-1M afy LB YIS PCTIbYicalonSNE W D200 | 33 50edd CAtiRI digldsitd it e
conditions or synptons associated wth a particular di sease. The

VEGF- spéﬁhﬁl@eaw&&ﬁbﬁWQHM&ﬁﬂih%@mdh@€6$ﬂW©r§ﬁbﬂﬁePCFH@®h9§@m@ﬁ)agents can
be 5 admy ) oneeks3! ML AUSOURN I SAMRULALLY iR ATRYES BNdrd Gle?
time suffrcrent to reduce or e |n1néY Ke® €Nce or recurrence

tunmor, ande¢ smbbdilndnmthe GF s@icabtiuBtasdsas asuncTi@aal\é@@Ep@@eﬁuﬂlmVEn}fagon| st
and the one or nore other therapeutic agents can be adm ni stered as

mai AP en&ABETIHIRG FepiRrcs &1 Hredle 22oY 27 JatdS1 med RQP%el i hood of recurrence of

the tunor. 10As will be understood by those of ordinary skill in the art,
the appropr %atff’zo%ﬁ%a&fbo&?eé&l)ﬂﬁﬁg%%fs'1ﬁve'flﬂems5anoa[nn°@ﬁ@[? aﬁﬂBédﬁﬁQﬁ?r
agents will be generall ound t hose al ready enpl oyed i n clinical

t her api @srival fjom avdeelmlce héthe B2@oinh bodypetat Bﬂbdm@dmnboﬂﬁaoeo@mm@mg ooc in

conbi nat i n Wi t h t her on in dosa kel y
cocur A et o o EaR MR oh et s fRaed R ng SPRATR bM< St er ) ng
treatnegk?ﬁgm n&@qﬁﬂh&i&Qmﬂ@%ﬁ%ﬂ%@ﬁe1§E@Q&§P9TQR%h&hﬁnQQ§QVbQOQﬂ@ﬁ%53

i ndi vi du ect. dition to the above therapeutic reginmes, the

subjléct anéwsb%at@ub}p@b@@twm@/ﬂ?%eﬁ(ﬁt tmwonﬂﬁefr@fﬁkxese patent apphw@tecmsarene@m@lch ment s

of any of t es_an adnlnl t

ant | by ebrRET bRy R e PACRISRED P TRy BT ey 20 e
conj U9atf@iﬂ:tﬂ&hilfkpﬁoﬁé/@@hﬂﬁatﬁVEQﬂ*Tﬁomﬁrﬁlrfgﬁé§1aLlld% PElfTbMilSHBm@ sy of, Yasy Q8, ohe

nmet hods and uses, the conjugated anti body and/ or antlgen to which it is
bound i $¢14eE{ 0% apd§llP4ed by the cell, resulting in increased therapeutic

efficacy of the conjugate in killing the cancer cell to which it binds. In
one embodi rr%mfun Pﬁal‘é{aﬁtﬁ%?xdcgo B thid i 8RhRoPfe iR tEEh AbeR M‘gélﬁu&%'aﬁ' ¢ acid
in the cancer ce es o ch cytotoxic agents el

may Ransianogahsthatcahirdtueaemecgensally2to the binding|ofas estilzoly. Ditagordeininyl cmaHé the

The invention al so features. a net hod of structin a.hu n.Ssubj ith
breast CHfFEEcAy canpBLiinhresidhes %ﬁtg% %fé%ﬁ%@) ﬁi‘%ﬁ}l’l&a ytafing otttV Egl

recei ve pl LealiEsHhoMoldy ANta@Bh) wIVEE B ht BRI oSG (RS aﬂtﬂ)oupgﬁ&ﬁtﬁst thbe14tivee for
progression free survival, to decrease the subject’'s risk cancer

recurr eraﬁ?enb’rratl@ (ﬁ%@mm\ftﬂff/giﬂﬁjwekﬂtfyse MECEE)IOfﬁdU’dﬁn(UbO@}UWﬂl bfagreatlehthgmﬁe

enbodi 30 r,.conprise [0 tructions to
Covor v e daimels L of RiORDsi 5 a5, AE SRR EhE o TR BRI Bl E cnd et
wi t b5t helerthimYb sanﬁlbhcbmdlﬁ@yhalg@ di-‘s@fh@rﬁfngI'SAW Bﬂibﬂ:yr 968 UENThkigbrpt O t he
treatment with t chenot herapeutic agent. In certain enbodlnents t he

subj ect lm@umpblateéﬁNbJM)r@éQ paicadeay ey hitie 4 e piban &b forst eiibe prghodyrtehe ment of
br east GRS at%ncentratlon 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

30 incubated on the Fab-coated plates for 15 min at room temperature, and the plates are washed
with PBS, 0.05% Tween20 (PBST). The bound phage is detected with an anti-M13

monoclonal antibody horseradish peroxidase (Amersham Pharmacia) conjugate diluted 1:5000
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WO 2010/ 059969PCT/ US2009/ 065381 admi ni stration of an anti-VEG- anti body
with or without chenotherapy may be continued until cancer recurrence or
deat h. Th&Oi2owerspeeon furt her provi des a pronotional netroa/USc@aPs33gi ng

pronoting the adm nistration of an anti-VEGF anti bodz@for treat ment of
breast ¢aRBdr dévelapet it $ubjSetetramathydbaaideneidddi Kekesatdng PesyHadsf ur t her

conpri ses.pronot i the adm.nistrati f at least, o apeuti.c
agent . iR Ceres PRy Ao i Ry 3 e P aue i P IR BT o
sequent isgctioph@dictically af 430! Thb futETOE 0 04IBRLUCHE,aRIEDD, wiFFcpFREd O heMRY
be conducted by any neans available. I n sone enbodi nents the pronotion is
by a padRldgs r¢dyston indindinp afipitydths relofiviebiadaie afdriil ati on of the anti- VEGF
anti body. The pronotion may 10 al so be by a package insert acconpanying a
commer ci(@l) VélGhiteatntommofectlae chenot her apeutic agent. Pronotion nmay be by
witten or oral comrunication to a physician or health care provider. In
sonme enbodi Thatwo bése ciprastatizedrVEGF byceptopaark G Rs@iso knbemnes tHirel )padkage

i nset provides instructi to ei ve preast cancer therapy. W th_anti-VEG-
anti bodﬁéﬁﬁ@(afl%ﬂlm@méﬁ@@%@ﬂéﬁ, -iﬁgtg%lewgg%ﬁmg@rg@- s icyREcHN al |
of the &@&Hi&%‘oﬂ’é&@ﬁVE@faﬁﬁhﬁr rhembdt vVAAREL S ETPOL BN SHdR €1tAr HRIEHRN 1S
foll owed by the treatnment of the subject with the anti-VEG- anti body with

or wi t hddeth Fitd o &R heloag suthi darage ot recditer yrnserthiimsepFobKdedha Rdiksi ness

met hod, conpri sin r.keting an anti-VE ant,i bod or treatnent qf  breast
Tondds” RO S LA GRS B8 dnBRhe fefahed M 80 Es bRledikT B ERG At 18
progres %ﬁ&'fbehr(?% E$tnét Rak, subﬂmﬂﬁéi B/ %eéxbﬁieﬁt!ﬂ@écﬁ @ﬁe&e&ép&ﬁ!t&ﬂa@i‘ﬁg kafas€ancer
recurrence or 20increase the subject's |likelihood of survival. In sone

embodi méRTK) fareilyrischelgs ragenthesrthat onpervgiesiortickaroiypnd difeientstonad@narietyagent

for use | i Rat i, on w-th.t.h tj-V nt;i bhody. I . i ments the
ot kot 1 55 BIE 8BS PAAT GG oRBL b ReE ARUIRE S uad 78 NI GTRRCL TP
ant i bodyschiebdingei (WI9OhOUL 6t 12d3 Asenolieihapsid futctageTR THY Sactivaasd g i s a

busi ness. net hod, conprising. marketi n@ .a chenot herapeutic agent 25 in
confiP natigard WindleawhightesuEarrhasphasaion ef the recspios abd Brltilegdtulatancer in a

huran s ‘é?ﬂ)s?%ieg S&d%%b&e%%l%ﬁgf’ 538Gt ﬁE@ﬁfﬁé@g&ém IR & S?@%ﬁsﬁggﬁ gbgfe

survi val ecrease e “subject”s |1 of * cancer
i ncr eas&dlitd : 20363180t Thud, irdoeptiohgoosind kisasevnadisted bigndarapsdrchon isneitiagd Hyhe

marketing is followed. by treatnent of the subject w.th t copnpi nati on of
he  cherrQuHerafe i BNt & e Hoeidieh et SEugA 0P Ve BSAERST AND
DURATI Qlimerizatiof N@inNEHonIPRE intrns RV BQaMYyRsiteQTRRS b AR Wdl bedforft@ngul at ed,

dosed, and adm nistered in a fashion consistent with good nedical practice.
Fac®0r s phosphouyiaticde Batdingsiien atdthercbyp piteatet] fomotragéutah eigparttansdiicon di sor der

being treate t rt.icul ar..subj ect . being,treated . .

20107 05698 gt DITRGP SRE BT TR TSP ISR N B of P helesrpiisianaliog

subj ect mdlb&ilGangEa@fitatd e dpSOpERE cellNg 18ipfodsf (cdelceN aysion, differcA@gidh, the
met hod of adm nistration, the scheduling of adm nistration, and other

f act or s maidwhicreEeptadihengesph therdxtraepilotas mipleenvirdiareapege. Sehldsyingdriagét i ve
by such BBt S AN RE S R SR AR Bl EEREETICHEREEER V' o prevent,
ameRbor aneyunoglobildatike Asmsinabi the zeradchslac doasin; a singlc maneasebiaherdgiomeand
a consensus tyrosine kinase sequence which is interrupted by a kinase-insert domain.
Matthews et al. (1991) Proc. Natl. Acad. Sci. USA 88:9026-9030; Terman et al. (1991)
Oncogene 6:1677-1683. The extracellular domain is involved in the binding of VEGF and the
intracellular domain is involved in signal transduction.
30 VEGEF receptor molecules, or fragments thereof, that specifically bind to VEGF can be
used in the methods of the invention to bind to and sequester the VEGF protein, thereby
preventing it from signaling. In certain embodiments, the VEGF receptor molecule, or VEGF

binding fragment thereof, is a soluble form, such as sFlt-1. A soluble form of the receptor

exerts an inhibitory effect on the biological activity of the VEGF protein by binding to VEGF,
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until progression (duration of progression free survival) or to treat or
prevent the occurrence or recurrence of a tunor, a dornmant tunmor, or a

m cr onet aw0asws599he VEG-- speci fic antagoni st need not PET/USAC09/065381
optionally, forrmulated with one or nore agents currently used to prevent or
treat cdamrelry peventingsikirerh bteled opismgtwaloaempeers pfbh@lt @hfﬂeeamrfﬂee ahget of such

'nthe. FEITINAD IBRACEHE PYGE rTamdar ALt SRThsne! BN SBier et or o

di scussedioahove. These are generally used in the sane dosages and W th
adm ni stration routes as used herei nbefore or about from1l to 99% of the
her et of or e énﬁ&ll@%@Vwa@é@tomg@w Bgeesntor eoleguihaying yaine eridysegiencere

di sease, t )

VG s pusftrorh et el Rkt (i, el o R AER LREEE ke Sptar protein 1 o1
to the $d:l§], eetflt- l\l\bleKDRrrecdp(fD’r) ekanptapabloyf bﬁﬁhn’g’ torsnd énlgkipiag dicchiological

adm ni strat.ions, conti nuous i nfusion. gﬁgcal dai |y dosage m ght
range f raew%bfu‘{ECfF, J@W&Ht gmberiments e Co\F FECP9E pEHRINNYf B t he
factors u‘i%'ﬁhbf @B%(rﬁm %%{&gegﬁ%&H(aerfi%a gfoﬁ%ﬁ ‘?ﬁé AGRS At N BocehOF

exanpl e, kg, 7. P g, 10 ng/ kg, and 15 'kg. For repeateg

adm ni strmdeauimshmve»rer MWecidlseqia;zsesmonipmim@grone,ds/peﬁm&am@omfrlﬁ‘td:nelxcoma:ll tion,

the freatne ust ai ed unt i | anc is treate nmeasur by t he
ot ABas Sk 1S ARG e fosred RS biniEgBh ST BiertBr HELUgEoRegi rons

may be y P’e&)'r cad Be Hﬁl@ed@& amRhPacid bequbccYEGhT SRECIHrEIGtc8 PrASIAL 6F cxladn A

anti body, the antibody of the |nvent| on is adm ni stered once every week,

every t wonweeglobulgr seauetroytsmﬂ@eamm@k@ld stquencde rewhighdelike demainsate 5 ny/ kg

to about 1 udln byt ..not imte /[ kg, 10
o/ kg oo B A oo S e Rdd R RESiaL R 4t S RaoEhtel sheBietiSe: 1y
noni t or atE Gy réeepise plotdnaincluge . lodish @RM- 188 RBIR/Fb rbrthhar/KBdeaamnt s s uch
dosi ng regi nmen | s used in conbination with a chenothera égl nen as

firdf | knewnreVESE Tep) (Pewlor agpmrle RO TyApRitcatier Reblisatip NasW: 97é44ﬁ1r5ébst
F

S L O L e = s

medi cal |1g[clﬂdﬁ§l\(E(ﬂléCkc@ptoﬂpﬁoltélnﬁwhheB Iafead)ttﬁbtedi a:pmatsumfacefd‘feems (ieag., those

descri bed herej i,.s achi eved ertain rrbodl ment s, VEGF specific
ant agoni@?smﬁ@i?réﬁi‘/ ?@alé‘oﬁﬁslsﬁﬁlécﬁoﬁl@f fr? A the VEGE Feprior An pEhinsTiRpNt hs,

8 nonth r for a
0 7O kB FRALES HKBPIp B8 o PRl IR oSl 856
201@005 Qﬁﬁﬁﬁﬁiﬂ)ﬂdﬁ@ 00940653 8ius gencerallifHe nh’E@éomp asioCiatcdawit latherveB neendfrarche
inventio m.nistered to a subject, e.g., a human subject, in accord
with knéaﬁqkﬂPﬁgﬂglﬂﬁﬁ%ﬂegﬂfﬁSﬁFW§§€hous admini stration as a bolus or by
continuous infusion over a period of tinme, by intramuscul ar,
intraperitoneal, intracerobrospinal, subcutaneous, intra-articular,

i ntrasydbvi AHERAPERTHECHSES oY D C@Mﬂ(b%ﬂTIQNS QiFnéh]éIIT&NEﬁFrAdﬂTH%ODIIESaI
adm ni strat ITBn 3 aI{t ICCu aSrS %arﬂ ni ex en%lOV? cancer treatrn a?e
toxicity is asst e lhereinpR \?E%i‘-’g% 9 ot st O BTV §P atredy can
al sgsbe altﬁ&ﬁatflﬁ)lﬁlbitffﬁg tip@dvelopnRpPbf taabl BRSd V@Semlr&(ﬁuﬁﬂ @it e vidig mvddnteto
transfecting or transducing cells obtained fromthe subject with a

pol ynuc ISERROTHEMOR E6 th g Bacawsem gipgagin iSSItwolY%mtbO&bmlﬂ@étYetan@r gtavgh dadiced
cells a t J M

range or ue. HEMEATeddiC SRR UPHERRUGER ABATY: Shuftl €
bone mameopagiel grswhrmfanmphagbespnmnmtytaemelld@ Ipch‘vlehmﬂg meﬂalstasls Eﬁf maidr§at or B

cells), fibrob|asts, hel cells, dot hel cells, keratinocytes, or
muscl )e dhg gegondary sites, t%ere ore ahowmg attack ofetﬂe tumors |by other therapeutics. y

30 Specifically, provided herein are methods of treating a subject diagnosed with previously
untreated metastatic breast cancer, comprising administering to the subject a treatment
regimen combining an effective amount of at least one chemotherapeutic agent and an anti-
VEGF antibody, wherein said subject has not received any chemotherapy for locally recurrent

or metastatic breast cancer. Optionally, the subject has not received prior adjuvant
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For exanple, if the VEG--specific antagonist is an anti body, the antibody
is adm ni stered by any suitable neans, including parenteral, subcutaneous,
i nt raper iwornew/059%8i nt r apul nonary, and intranasal, and, PCi/u$e@onessst or

| ocal i nmmunosuppressive treatnment, intral esional adm nistration. Parenteral
i nf usi obemeotbbrage in recnaenes dess dran dristinal ve hd omnthsrsircgdast doscal The treatment

i ntraperit.oneal  .or subcutaneous admnistration. l.n addi{ien, .the antibody
gL LR R R YR e e G
doses ofexich@s &b ionHrRisarall YPENRLfARS {ubgect SF@Ie Brod¥dddteRSh bRNBes DSt
preferably intravengus or subcutaneous 20i njections, depending in part on
whet her aphatiddioR patibosyivorh atdeast prsf chemogigrangiiac agent in the magnehiest odranpl e,
the VEGE- el o . o ' : by
ciredt TRk ARAHE ey TRALRC e B LR A PE Biider, din ™ g
t he i nj eaidisabjgctdan nberct@pabimchpaiotireipyabt bcallhe cMinédt o8 predstatic basaktaigoni st
can al so be delivered systemcally tqo the subject or directly to the tunor
cel |'s, &3gper. Pptignaliynihesubice hay At repive OBt dBwprREhsmPgicey IRIGHEFRS of t he

t unor, iléhF ng?ﬁil I eﬁ%&%?& ?Z SR sid B IE 80§eQGI?1|e usE6HHHE GRGS oF ORiggtasis, for

exanple o r unor or m cronet ast ases. ernatively, an
i nhi bi t chgmothetapewicagient affectealy extondypbk progressionhife stiomtadhi PN @ shermub]cet. ¢

aci ¢_.sequence, encodi ng a VEGE-specific antagoni st can_.be delivered to the
AppABor A RICR N BT GEECRL T pROES Y 4 ehGHORA T TEHBo e f ¢ aci d
can be di@ehst h&asPidG el et nSBdubject, the mIfMBd @Hﬁkﬁéiﬁ% aGih thiG&h DS the
introduced into the cells by any neans appropriate for the vector enpl oyed.

Many suchbjreitahordementacgimich cmbiomg an ¢ffestine empBH o ablskstene ghemotherppeuticand
Wat son et _al . . Recorhinant . , apter, 1 d edition, Scientific American
Booke, Teednt oGE ST DR IRB o8k Gt Bkl & lhiblEi " Gene
del i ver Yoi lo€dldecirid@@sonBtasRbt Bicas dah@ns DpabhaR, thelsabjettaRenat icodivedpligi um
phosphat e/ DEAE dextran net hods, qene gun, and m croinjection.

r

n V.
PHARNMACEEIV e chromorany LONSUB Tesrlasdhan @ qunlin|ldmanis srcetlpg dagrenthe e, g. |
ant i bodi TcYeny! 1.0 [ {1 -fof . storage
by it 90 Tl MERPELD (86 G ARAORCML il Dcpt ENERYLRTA RS, BB BRI e 0
phar macsutvivd(PES)ad clepubjdce aakrthiaresnbodinndnmd, émnisy @fths trethiolds,28¢es afdRem ngt on
"1s Pharmaceut.i cal_ Scjences 16th edition, Osol, A Ed. (1980)),_ in the form
of | yoplPMPouHoRHREHE PR ﬁwe agpisiaionnt ihg ﬁw&otb&éw&féﬁh%a%?fﬁcﬁr s,

exci pi enfhpo ha§ta%Fig§)je fifk s BARSR i QL QUL hRbEINAcRbmbD Rialogages and

concentrations enp ana 1 nc ers suc
20  e.g., the bevacizumab product insert).

In some embodiments of the invention, the subject is HER2 negative. In some
embodiments of the invention, the subject is HER2 positive. HER2 is recognized as an
important predictive and prognostic factor in some breast cancers. See, e.g., Slamon DJ, et al.
Science. 1989;244:707-712; and Sjogren S, et al. J Clin Oncol. 1998;16:462-469. HER2 gene

25  amplification is a permanent genetic change that results in the continuous overexpression of
the HER2 receptor (HER2 protein). See, e.g., Simon R, et al. J Natl Cancer Inst.
2001;93:1141-11465; and, Sliwkowski MX, et al. Semin Oncol. 1999;26(suppl 12):60-70.
Several studies have shown that HER2 overexpression (either extra copies of the gene itself,
or an excess amount of the gene’s protein product) is associated with decreased overall

30  survival. See, e.g., Slamon DJ, et al. Science. 1987;235:177-182; and, Paik S, et al. J Clin
Oncol. 1990;8:103-112. Several commercial assays are available to determine HER2 status,
e.g., HercepTest® and Pathway™ for protein and PathVysion® and HER2 FISH pharmDx™

for gene alteration.
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typi cal I]gﬂv/v Sui tabl e preservatives include those known in the
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for therapeutlc uses in 100 ng and 400 ny preservatlve free, single-use
viall8 to del ilyepc axamplertha mventioss fepates dhometindy 25! usgs of 9 VEGKespeodicny

PhosphacLRetE o8 GEuuendt B et 1EE, SR FanSRomp ISP T, S o
sodi um plgsgthadh ecr{adin bmbodlmeatshﬂldrchetﬁbyt,heﬁhp&tmgbmﬂ 1y£@rd3a1ﬁlple26apealmbu\Mt er for
I njection, USP. The 400 rrru ated 960 rrq a, a-trehal ose

dehydr att@angfnélrwcg%.paﬁl} amr%gcgwa&aéél( reteiny ‘NBHWF%‘% (29 2 ny
sodi um phipsphake Jos!bl% O, epﬁgmlx cegl oro@mén glegha/s@ﬁérﬁﬁl%r %ﬁmb Dot er for

| nj ection, USP.’’5See a bevaci z rmJI ation
her @)n rtrlmqre(zﬂthﬂalmpnhlmenam&)oﬂhamt@ﬁ&@l&amtag)mﬂl@guanh—é@@iémﬁémdyylsf or the

particul ar.indi catio ef r gbl.y. ose h errentary
ot vi t cBebig iR S oRetafs 36 R el AR e o aas L8 AFRTEISPD ray be
desi r abla@mifsttdioh @indscpiiatiefonit RO &% YIS PhlimatedtRalEERula&Fand €. 9. an
anti body which binds a different epitope on 10 VEGF), VEGFR or ErbB2

(e.g., lensepiverdministratinn iorehéronden whersin prﬁferaéqun&lere\ﬂ@ Iaylmfopenqd veltildi t i on,

h okl hi bi
agent andipr OB APABLHRE SR Salt BTG P Al e

comb natdoSing kéhed iRy AdrSut Meiendtiecreddueic bistes may be h&dmema% tb mﬁeﬁlﬂfh%dlrer}fhe
active i nsgvedl ents may al so be entrapped in m crocapsul es prepared, for

exanpl e ngSpciFsIes Aotstmipad capiicaty B therskilediniacitioaes Breppstignand desinon, f or
exanpl €.schedules for chemotherapy are also described in Chemotherapy Service Ed., M. C. Perry,

Williams & Wilkins, Baltimore, Md. (1992). The chemotherapeutic agent may precede, or
follow administration of the VEGF-specific antagonist or may be given simultaneously
30  therewith.
In some other aspects of any of the methods and uses, other therapeutic agents useful for
combination tumor therapy with the antibody of the invention include antagonist of other
factors that are involved in tumor growth, such as EGFR, ErbB2 (also known as Her2),

ErbB3, ErbB4, or TNF. Sometimes, it may be beneficial to also administer one or more

37
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her ei n itkose histed biy|Garmpeligt apd dejn ¢2009) nHr qecerahpdimentnide antef el antibedy okthean
subj ect .\ | Lani fi [ . S, so that
the subj BB aRPY BTkt Mo @RS Wi RN S Rkt "o any
of tbe nmiahodist sudls esVEGFoenpoas) dolebis VEG eresgftert fyagdiaitd, hptamsrsaappise abl e to
previ ous b&vaci zumab\phase 1l studies, The efficacy of the treatnent 15 of

the i nvelRa<8s LRHF 98 idshimentraizing# bl § AiRapsivatiss devmmmirgrluweight n
eval uat ;L £ARGEV EGH Meqqinésggbrﬁ?%%o%nd?ﬁhs {HePoted itk Qmtit 4Pr in

regression, tunor weight or size s age, time to progressionh, duration
of sur viaddition progresst enti fVIder sntrboidiealmaydeawaddminstpahtodhe aitbgsct.dur at i on of
response, ang, qyality of life. Because the anti-angi pgenic agents of the
| Pvent 1 on ¢ afgetieuhe olnpPt FELRET dreesm i Bpronge o e estiast |
cel bg t hanBehivesill ddPeYd 68 Me@PRSf ELasUBI YRt 28 Bhe@Mdveae 88vedityass and
therefore may require uni que neasures and definitions

course of the disease, whether the VEGF-specific antagonist is administered for preventive or

therapeutic purposes, previous therapy, the subject’s clinical history and response to the
VEGF-specific antagonist, and the discretion of the attending physician. The VEGF-specific
antagonist is suitably administered to the subject at one time or over a series of treatments. In
30  acombination therapy regimen, the VEGF-specific antagonist and the one or more anti-cancer
therapeutic agent of the invention are administered in a therapeutically effective or synergistic
amount. As used herein, a therapeutically effective amount is such that co-administration of a
VEGF-specific antagonist and one or more other therapeutic agents, or administration of a

composition of the invention, results in reduction or inhibition of the cancer as described
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of clinical responses to drugs. For exanple, tunor shrinkage of greater
than 50%in a 2- dinensional analysis is the standard cut-off for declaring
a responswo 2bipvisyep, the anti VEGF anti body of the i nvenPCoMUSae/ 06385
inhibition of netastatic spread wi thout shrinkage of the primary tunor, or
may si nmpbgvaexi therapettieadlyrsysergisiic ambfietos thanswonntiof gl WEGhepetifiostagspistaches

to determ,ning effi cy, of an anti.-angi ogeni c ther.a shoul.d be enpl oyed,
el o AB P St A hnGe Rl BRARACR SnerBRHRRY: o el §iRE Y
angi ogeResiisat@BchdiRas Wi SyRplonRfasiRERANGEL b Phekghr dReisel ogi cal i magi ng.

I n anot her enbodi nent, the invention provides nethods for increasing
progressi on flhed/Euk-ypeeafic gitagonkit aghths 9BF o mosgetbeifhpispeuticagents gimbhosed
wthga 6 i i Ielol: i i i J i rom
i B s e B TRt BF a5 Eo HORE AREAPLA0u 3nd Rl N6 b T

pr ef er r ed cBmiaey thie dtqurtdnec combimaict ofla ture@t ardoitmat tunh@, oy eidrombtastase’g

anti VEGE_anti body and one or nore chenot herapeutic agents significantly
i ncr eas ddeprifaf-eResiiinantrgoniss gnd,thy gne gy mere pagIeRpic 22eRB /KD 1. 2 nont hs,

2 month %dm%ﬁég{éﬁ\%h %’intgna%cgg’%}#g’to Preve iR trlifirce ngﬁﬁlgeﬁv%p(l)&’ o FRAE o thk©

about 5 nont en conpar atreatnment w
2010/ 059@668PCT/ US2009/ 065381 chenot herapy al one. In one enbodi nent, the PFS

medi,an in nt h 95% Cl) ,is 9.2 ths (8.6, 10.1) in the supjects treated
o HODevact Rl bhdcmsseh b eitir abgrapny Sl b s e Bpiopgers doaeet’

pr ot ei NcheHAReRPEN CdgBBts O ofher arfREAEBNARMSVANIHRIRRNENT ROuhDERPNIrdy T -
doxor ubi cin, epirubicin or conbinations thereof) conpared to 8.0 nonths

(6.7, 8cmplayed isclizigalnegrapich c@cywhéméha ¢thenmpicraneunondre bémagstengdalone wi tth a

% . 0.. .L0. ) - | . (l.0Q- k . h ) )
b oonsaibision fil & hemohRbonfts Pietfioh P BarfP St &SR ob R heBerkfiron ' "

t axane/ alnd fyndeiodl el trsitcH0THe pRYidign SRRBRtEthgttRafncht Will BEBbleed getbimeiat ed
wi th placebo and taxane/ ant hracycline. In one enbodi ment, the PFS nedian in
nonflfis (tloseppenristedee dorthbpingdevidgl subjocts) in the subjects treated with

bevaci zumab o i i . 22X w1 h
capeci t abi ntlalfJl ét?(ggtécd\}mé ?%ggﬁhe%g@% g%ﬁlr%lgsjdga ?‘ﬁkﬁ%?gé&j@?d %%@gﬁ\ﬁ) 564,
0. 840), tieryst.ue (1 og-rank) 0.0002. In one enbodinent, the PFS in the
subjects treated with b,vaciz%nab nd capecitabine is 9,7 nonths conpared

to 6.2 in subj&e{dn FrbatiEY R AP PRLEHRCTERE bpary eUBrMEIOnSihGet anot her
embodi MafkiniliBR4VIRGF TRNod9s AitclARL Atib3LPMIY GRNUAY VELH £B6S da

@ ,
response rate in a group o uman sgbjects susceptlee to or |agnose§ with
a cafcemewhgugated tvithat aytbtokit hgarr Irncustaihenbpkutits of alResitba sethods end sses,

defined as the rcent age of tr.eated .subjects 0 responded, to.t he
Tt o R o B B o TS PR NS TR RIBHEY hOBREFbn usi ng
ant i - VEGEsufiitol iR 9slcABE tHRAH-ic SPkEyITRROEARI ARSI Cind AR Sadc& @Nitd Waamtit Y

i ncreases response rate in the treated subject group conpared to the group
t r eat ed biidsh IRonac¢rabatimentahe cataserac agent targats oniateatspesorith nupdeis avidm then

provi des_net hgds.for .incsr easi duration of . response.in a. human. subj ect or
D o oup SBreeh oy ST M R RO o AR LB D BT R

Dur 261 oribehudl€spONRREDNG @adbhieshsés the time fromthe initial response to

di sease progression. In one enbodi nent, the invention can be used for

i ncreasi ng t H&cduyeatippalsp feagyyey s pgthogrof inspmctyigphuggbiubiact Bit8bagnst ¢Aneett o or
di agnos i - | - 1 ' | i bodi es
por yei onn s GRSy oY bloyi L IGRACRL RHELNCRebinen PRI oh R R0F

subcut anetbsly(s®ap t@incBaksathe aiper fiot progadssioh Mjee istjvene,ito dscrodscttinesub@lcey aink

antigen and an adjuvant. Jt may_ be usefyl to conjugate the relevapt antigen
to a pr&f EMFCE IRANTPICCIORIR G e ??PJ?%éLiQ‘ﬁLlﬁ‘P%’so tsghpl. In'some cmbodiments

30  the method further comprises providing instructions to receive treatment with at least one
chemotherapeutic agent. The treatment with the anti-VEGF antibody may be concurrent with
or sequential to the treatment with the chemotherapeutic agent. In certain embodiments the

subject is treated as instructed by the method of instructing. Treatment of breast cancer by
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i mmuni zed, e.g., keyhole |inpet henocyanin, serum al bum n, bovine

t hyrogl obulin, or soybean trypsin inhibitor using a bifunctional or
derivati z2wogosngsaied for exanpl e, mal ei m dobenzoyl sul f oPCTAISANYIOSSEST er
(conjugation through cysteine residues), N WO

2010/ 052989PgRto820008 AUEIIHIF mytthody ya thowiwithviut homdihaaghmby ¢ pentmasd dues) ,
glutaraldgg¥de succi ni c 3ng¥dride, SOC12, or Ri N=C=NR, where R and Rl are
di ffer edf™ EW§?18?533§?°T “A™M- Ani mal s are i mmuni zed agai nst the antigen,

i Munogeni ¢ qoRjikk@aties further PRVidEhipY@Hotidhal 8RNol] AnprRirg: prod@ng t@ or 5 [tg
of the protein or conj gate(ééfor rabbits or mce, respectively) 5 with 3
vol unes a@miEstEiieg of ag eptyVailel’ arfjbedaher taasbmemjod brdasifaners i hympppubject. In

i ntraderal.l . td it t . t i r ed

w t 152, SO et Bl P ol e o0 B ol - "B BRICR PR IRG S

conpl et ehadptheaptutlyagsitb CAdraneaton of the bhiVEGE satitodp ntaybet @acurkew eitht o 14
days later the animals are bled and the serumis assayed for_anti body
titer. ARPFACREQ@agHETREOYALIE cheaotheiagputls agerta feomplie @a%BE onqustsdani mal

i s boos i : 0 'ﬁgﬁé : 1 j ted to a
differ etrJIO? %Bm%}lgnggaﬁ%?%f Iﬁ{l r ougrﬁgétdlgﬁgﬁtfs Z]?Egﬁto ﬁ%?lcb)g gsn?}; %ﬁcrl? ggé:ﬂélg%g nt.

Conj ugatesonapapgingancooenerackeformulagion wbiheanti-\CEGF actihddyr 8 hapranaotie may usi ons.
Al's aqgqr tin ents such as alumare suitably used to enhance the
e RRogE e PR oG ORaI i § BUOMES ™ SURM B0 S HSRBTTRRS ng
nonocl ongéntaPtdROtiefa 6 B Arik oAVl bARMEnicRidd® Aftysicl@lor @¥amdage the
nonocl onal anti bodi es may be nmade using the hybridoma nethod first

descri betovigerkdinbane embedimeniNghapriomonss g5 padas) inset whyrertbe paelsigrainsct DNA

hod LS. . . ) he hybri. .
T hor s gt bl rpctik e db ol Aekf WINALUOPEOETRIAGE:, 1R ATRHRS O

I muni Z eehbddinkait 8hOpRRYE: BEGEInchRd sbfic O hiC bf the Yoo aide Fxbhple PrvdaaR or
are capabl e of producing antibodies that wll %peciflcaltﬁ ind to the

pr ofl i n codedinests tharipmotion; ip folloayed dryrhg froament ofytheyidiget saththgame VEMHINI zed
invitrq,.. gpp i el oma cells using a suitable
fusing gﬁ%ﬁ%, s@§§}ggh%%?géﬁﬁgP@%%ﬁ%Pﬁé%%?Hyo forma hybridonma cel

(Godi ng, Mondtlkomaintiéimprdvadts @busiRedsmadthdbd sompdsikp acirkaidg appanbOHHOB
25(Academ',c%(§rr ess, 1986)f). The hybri doma ce#)_l s thus prepared are seeded and
grown i ANEbAdy; fPREFEMER e shECH RHRMARSEPISFRIA) 1@ BIRTAPHEICSHRICHS HdF e

subst an?@?r%%%&si&ﬂﬁ&@&&wi{ifgﬁ tc??&)[‘\%?ge B sabjek Viakelibod Qﬁca'lr\Pésrqléglg'{an sent al

myel oma For exanp e parental nyeloma ce e enzyne
hy p@f antiliremse gheasubjeet’ p hbal lood iobagyivat. rlansine cadbe dinkBRRRc arcthddRujthert he

cu ture meslum o1, 50 e bl domes, L eal L il nel e bypen v e
growt h ahtik§dRTn detht ehBBdintals the maltidR 10f05R86 BPEEARAOOH O 083 &} with
the anti-VEGF antibody with or without the chemotherapeutic agent.
Also provided is a business method, comprising marketing a chemotherapeutic agent
25  in combination with an anti-VEGF antibody for treatment of breast cancer in a human subject
s0 as to increase the subject’s time for progression free survival, to decrease the subject’s
likelihood of cancer recurrence or increase the subject’s likelihood of survival. In some
embodiments, the marketing is followed by treatment of the subject with the combination of
the chemotherapeutic agent and the anti-VEGF antibody.
30
IV.  DOSAGES AND DURATION
The VEGF-specific antagonist composition will be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in

this context include the particular disorder being treated, the particular subject being treated,
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Preferred nyeloma cells are those that fuse efficiently, support stable
hi gh-1 evel production of antibody by the selected anti body-producing cells,
and are swo2twoseo a nedi um such as HAT nmedi um AnongPChase)oopsBBer r ed
nyeloma cell lines are nurine nyelonma |ines, such as those derived from

MOPC- 21 tndinvREcandipueiethe indoviduad wabjbetbihe cBuskrod thet disorderl thelsre bf deliveryGa |
Distribuytion nt er a | e .California. USA, ,and SP-2 or 3-. Ag8- 653
ool s o fant BN Raned AR ERR o e, Shfing ol e upio, M SR ifs

Mar yl antnbi®hto Hearal maitmarsarr%m@eﬂm eﬂ@&t@&e@iﬂcﬂin@@ftﬁ@ivhz_dfi- _ ifl so
have been described for the production of human nonocl onal anti bodies

( Kozbor antpgonifitabgladminiggred 00k be rosaned By surdysongterations, pshis dhomsiimpay i body
Pr odycti ' L i pR. - 63 Gel: S [oF
New or 1OBE LD oV Rl G, BRoar Attt 3R 36 Ty B Ble irh
assayed uhal pogedsicn (duativh ofpragtsival frenuied) estodicaesigevaagticgturtdiee

anti gen. Preferaqu, t he binding specificity of nonaocl gnal antibodies

pr oduce@ BRFUHGHGS Hiumek 3 dormantdumar. of A&y cinctastaseiophecY BPF2pF@HC or by an
invitr LR 0l - A d 15
innunoa%gogﬁgﬁ?&ggggiM?Eﬁﬁ%&fe&%§$gﬁgﬁy riggﬁg&%g%ﬁ%&%ﬁg&rgg%¥l yé§&¥ﬁ%t
pr oduce panvehbadiascafcet drer mikksifrdedelspeg iafcawdet.y Thaéffeative ymoantdifenclacthewi t y,

th I b I d by  Ljmti diluti. ed b
St aiflr ASHET RAFSSY BHR A LNGL ORanCAE PBHY L PrBF e B GmaNHo BB | ot
pp. 59-  1HR JREREIRTIHE trjé’éztgi%%t_, ﬁ/lé(?/l 8k) factod 4i8RlsEedCAbol&Ir ?hé@q'%eggén_@fallgrh‘ﬂse‘d faur pose

i ncl ude,” for exanpl e, or RPM -1640 nedium |In addition, the

hybr i dortlee seid dosagey abé withadministratiopgoniss aseiet dsreinhetors of pbauh fram hial 99%

The nnno%Hpqgktaotibo ieaiigcrgted by the subcl ones are suitably separated
from t h&! &N TR Red U LS ELSs fluid, or serum by conventi onal

i munogl obul iDeppadihf b &d t9pe MDRLEY QT tifdileads abb @1 @YROT FI0 RE/REEL.p.,

A- Sephar ose, hydroxyl apatite chromatography, gel 25electrophoresis,

di al9si 9.1-80 mefles) of K@E prefitcogfagenipt 18 an initiphgandidasdiosegetfaradrpinsdirbemio

ant i bodi | I ' ' t] dur es
Cor g, . B ik Sy oS PRl 15 e B R P RN, bR R BSR
speci f i daflubignt & tgpicelsdatincosigeanigherahgafrymaibdut | goke ehations 100 mighe oromae) onal
anti bodi es)... The hybridoma cells serve as a preferred source of such DNA
Once i sOFRIENE Qe rﬁﬁgﬁﬂﬂ%ﬂ@oﬁ&)&%e%amﬁ%%Q%ﬁl@éfﬁi A9NaRFE AHHES; fOfhi ch are

then tr t i C u CGl|l [WEy] ells,
Chinese%ﬁéﬁggéfﬂg@§%35?%%%§’gL%%@%’%?1%;gggﬁhgggﬁﬁg&%ﬁg?ﬁiot%@? ot(grmﬁse
pr o@0ce sevomirdag$ ablehger, gepending ontle aintiaion, thidérestymnh essiustamkd noniotbE omekr
anti bodi.es in the W) 2010/ 059969PCT/ US2009/ 065381 r.econbj nant host. cel | s.
Recond! S GHOLETENH oY 3&@&%@@%@@5&0%@5 FOR Y BWPB%@_%#- e

bel ow.  dosagel8oimhchiibP8E uSTRIOdh BRA bxarAft] ip &I BBGPIspaditié Redyorfistagaent s can
be isolated from anti othphage | i braries generated using the techni ques

dhe

descr i bedtibedynvdeanfibedyoidhe miventiauas admini§e48 o8& BEAWEAQ 9Oy tEb askkvor et
al., Nate%r%’thr?ég %v:egl%sé,l a a2 gosgfgnggl frdth glbol\{ﬁ r5knslg/ﬁfg t& ledut ‘15 ml\g/g%g, including but not
25  limited to 5 mg/kg, 7.5 mg/kg, 10 mg/kg or 15 mg/kg. The progress of the therapy of the
invention is easily monitored by conventional techniques and assays. In other embodiments,
such dosing regimen is used in combination with a chemotherapy regimen as the first line
therapy for treating locally recurrent or metastatic breast cancer. Further information about
suitable dosages is provided in the Example below.
30 The duration of therapy will continue for as long as medically indicated or until a
desired therapeutic effect (e.g., those described herein) is achieved. In certain embodiments,
the VEGF-specific antagonist therapy is continued for 1 month, 2 months, 4 months, 6
months, 8 months, 10 months, 1 year, 2 years, 3 years, 4 years, 5 years, or for a period of

years up to the lifetime of the subject.
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Biol., 222:581-597 (1991) describe the isolation of murine and human

anti bodi es, respectively, using phage libraries. Subsequent publications
descri be wheomvosgset i on of high affinity (nMrange) huneaoTarseédodizes by
chain shuffling (Marks et al., Ri o/ Technol ogy, 10:779-783 (1992)), as well
as conbi nat orlihglVEGIf-epedifonandagdnists ofi the inverimmbhira adinonstersd 0 & sutacatgye. 10f or
constructing very large phage |libraries terhouse et, al., Nuc. Acids.
rea. .| o Pt 5 R BhadS sl T GREurdarBpisr B LR ves
to tradiok bprahtiMRISMIANG] o @R hipeAGY oNRE] KlOoMErah@Gdulr J88pdrRSndagol ati on of
nonocl onal anti bodi es. The DNA al so may be nodified, for exanple, by

subst i t UiFasgrobHsPGHiSHFusg O BuTF HCHerimranEvial, igiethpeadiarale tomical. @6nst ant

20518, s fieitugs, G ARTRGEANT i AR RIRVEIF ARl e BP0 0% ) o
by covalietitityyisjasdosiangl Wwith theev EORun@gbdbul Amexcdth sfithtegqpaanie balusedforpart of

t he codi hg sequence for a naon-i munogl obul in pol ypeptide, Typically. such
non- i mMmiHEENHHERPRIEHPYs Pt TiHe strafpecsinpelve tighdactingor trasqusHigcsHe oMeaf ns of

an ant | BegneQiibLhAYitRE SofsH a&dt{déteﬁ?%(g{g%’aV%wa{tb@gﬁ.cﬁﬁmh&%e&éd ane

antigen- 20conbi'ni ng Si an ant to creat I meric bival ent
ant i bodyraosiwoed sillsgrothen agitingé o the entyecti Ate sellecdndeiang of peadd raniet pf fypes an

anti.gen .and,.anot.her anti gen-conpi nin ite having specificity for a

't 1Er e AECTARR qufous Ry bR PeieHn At ot DRRE TIORP G el e

ant | bOdYn(ﬁf%%yt_@ﬂQieﬁdlritmeﬁs,mél& %B@el'ls@,%lﬁ’d@ﬁst!s,%‘itﬁ@l&hﬁ%@lli _@ﬁdbtl'léliaf FQ a 25
source which’is non-human. These non- human am no acid resi dues are often

r ef er r ederadinagytes, apopscle eadlsi dues, which are typically taken from an

"inmport" variabl e dgomaip. ni.zation can be essentiall er.f or med
(ol Lowi ng & hEORETIICar o Irar afare SMag PR P STREY. e fRSaRg Ure.
321: 5222G2ni€tdR8 &) anRisgiedviempas! indludind¥iréttral, dtudddod2intiap&88hsal,ver hoeyen

et al., Science, 239:1534-1536 (1988)), bé substituting rodent CDRs or CDR
seqd@ncéarapyimenisy.30d dranasboridi i gesdfenioss isrmuaopinpaessaa tichiappt.

Accor di - “h Lzed! [ [ 8S, : ' ' ni i ' (U.S.
patent | (s GHERONERNLE Parc il REIGE, AYSE BT G BT htsB0RHRS, T
var i abl entetanmarial, asplaencad Wb stibdutinecdudndniihBtretisn. dapdditionghs efiterdges f r om a
non- human species. In practice, humani zed anti bodjes are typically human
ant | bodPRE R agRIREredy Daite/tusenopts: (sbond) deskame doses of i antibods.

Preferably the dosing is given by injections, most preferably intravenous or subcutaneous
20  injections, depending in part on whether the administration is brief or chronic.

In another example, the VEGF-specific antagonist compound is administered locally,
e.g., by direct injections, when the disorder or location of the tumor permits, and the injections
can be repeated periodically. The VEGF-specific antagonist can also be delivered
systemically to the subject or directly to the tumor cells, ¢.g., to a tumor or a tumor bed

25  following surgical excision of the tumor, in order to prevent or reduce local recurrence or
metastasis, for example of a dormant tumor or micrometastases.

Alternatively, an inhibitory nucleic acid molecule or polynucleotide containing a
nucleic acid sequence encoding a VEGF-specific antagonist can be delivered to the
appropriate cells in the subject. In certain embodiments, the nucleic acid can be directed to

30 the tumor itself.

The nucleic acid can be introduced into the cells by any means appropriate for the

vector employed. Many such methods are well known in the art (Sambrook et al., supra, and

Watson et al., Recombinant DNA, Chapter 12, 2d edition, Scientific American Books, 1992).
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sonme CDR residues and possibly some FR residues are substituted by residues
from anal ogous sites in rodent antibodies. The choi ce of human vari abl e
domai ns, wothiisgled and heavy, to be used in making thePoWMsR02065381

ant i bod| es is very inportant to reduce antigenicity. According to the

so- cal | dkagtplps of nfeithods wé pénsdiclivery iIsdydelpmsont mddetedirinsbicsodonai n of a
body..i s scree of, known. hunma

rodent a ed a t-the entire, librar

Var s abl eRGBRETHIAE SR ER R R AR (S BahbS bt Bt SRRt ha: o

the rodent is then accept ed as the human framework (FR) for the humanized

ant| body (Sims et al. . I mmunol ., 151:2296 (1993); Chothia et al., J.
\éf PMWCE@%@)A)L FORMHEATHAN® I uses a particul ar framework

derl ved from the consensus sequence of 10 all human antibodies of a
part bcul ar é“hti@p@m@ fofmulatgdms ob thehagauty (@gaiambodeﬁéu@dmactmmmkthn’mj be

used for. several different, hu n| zed anti Proc, Natl
road. | ounergh bt R ol AR Ry g il S Rl oEpReey
(1993) ) ‘with optiohall Iﬂlaﬁmdehﬁéau;ym@@ép&@né cdriads, %ﬁplQQﬂbﬁﬁamﬁzé?yMlﬁ%QnW th
retention of high affinit or the anti gien and ot her favorabl e ol ogi cal

pr oper t ifbgrmaugubieiSeiraceshliosh e, Qobdk-dida gl X88))aimtbe farer efrlyerhibzadhod,
humani zed. ani ot LRk & ue%ﬁ?so%t‘?@%r %%ﬁ%%atﬁe 8519%%S§ 1?1?@ ac!r%?a'bﬁ z%ﬁs a&@ﬁorﬁ@;ﬁl‘ém al

sequences and varl ous con mani ze i mensi onal

nodebs @b rdcigerpaitehé absagmladdwmmnzladoﬁmngﬁaﬁais andT fmﬁﬁe @uffe[@ sueinad
i mmunogl obul i n npdel s are commonly avail able and are famliar to those

ski | | ed PhesnhAts. gifrate, Mb@r&rgfg}l‘ég?lawnta%d%wnlchlﬁr% ARFQIBIE qCM sk rate and
di spl f 20sel ected
I'sp aytngét%ﬁ%ﬁrﬁhﬁpr%%gﬁﬂq &?h&&@éde%ﬁﬂfrﬁét@%é&@zﬁ%mﬁ%hfb% é) sel ecic

candi da quences nspection-o ese disp éys permts
anal ysi élemdmebthmlhmlohlopdleplb@lzmhkonﬂum ehéaridiby benzethohinen ﬂﬂomdla phem, tottyltone
candi dat e npgl o sequence, t he anal ysi s resi dues t hat

D uendETBRBIeaB FRY! Bra RS ek e o BATRbAT R e HERICITE anti gen.
In 45i s WA¥hexaRol 8SHcHIUAS; GRNMIG SR, BRl BRHIQNH GR! ?&@%5& thiPMJub €0 E&?du@é)e”t

and I npoft sequences so that the désired antibo characteristic, such as
i ncreas @dl}@ﬁ‘lﬁmdﬂsmmfems suvh a8 Serampaburamt gejetn(, oy 1mnmnegihb1dmdhydr®plgle¢ler al ,

the CDR residues.are directly.and nost substantially involved in

| wendPhar S Tyds PPy o808 ke SURCLRPH B AVRRYE atPspsine.

af fini t yighainl edini@d, baRiskel MBh&AtcHAkEcr afeEdhates, Bad dtBEr @IMMLRLesU. S. Pat .
No. 6,884,879 issued February 26, 2005. It is now possible to produce

tr ansgenmlucam ghcase( élagnosemrd@rtrma@hebat@g@a@ibwh ag FEN Ao upsnswelzast i on, of

pr O%HC' @gcrgs alnmrt(ﬁpﬁélfa%se%r % bﬁ lng‘ﬁt-ﬁogﬁmpééguﬁ 1&15 sl[lah Ssobee T, rﬁétal

endogenous |ﬁnu |on escri bed
that t heofm@tmzs/gzcgJ gndabetid amp:léxdsn endfot nmmmdlﬁﬁfaytamaum AOTWHEENT™EQgI on

(JH) gene in chineric ermlln ant ce results in_canplete
i nhi bi t ifG/ RPN Woggmeg@qsf RriCHhYRP EP%J&XOG ilizegygnti-VEGF antibody

2010/ 0599BRAMLVS ﬁ@&%é%ﬁ%%&l@@ﬂ%@[ éretsglﬁn%gﬁad??@@h@?e REckpRogl obul in

gene arrayln Suc germ ine mutant nic In the pro uction of

human anti bo%p%%ngl%p %u?&lefeg%y,ctﬂéak rindfion §8§tam§ a%harmaceutlcally acceptable salt,

25  typically, e.g., sodium chloride, and preferably at about physiological concentrations.
Optionally, the formulations of the invention can contain a pharmaceutically acceptable
preservative. In some embodiments the preservative concentration ranges from 0.1 to 2.0%,
typically v/v. Suitable preservatives include those known in the pharmaceutical arts. Benzyl
alcohol, phenol, m-cresol, methylparaben, and propylparaben are examples of preservatives.

30  Optionally, the formulations of the invention can include a pharmaceutically acceptable
surfactant at a concentration of 0.005 to 0.02%.

Typically, 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 a, a-trehalose dehydrate, 23.2 mg sodium phosphate
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Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits
et al., Nature, 362:255-258 (1993); Bruggermann et al., Year in |Inmuno.,

7: 33 (1998p;20smd9achosal et al. 5S5Nature 355: 258 (1992) PCT/US2009/065381

Al ternatively, phage display technology (McCafferty et al., Nature

348: 552{(®8Bol{as@oupholysnatbe 4 $sed sodjulpi s[d@ter(tdtmmcamhiydms)eé.@ngl ant i body

f t ' bI i

repert orPReoPHs AR RS e aP S e LT g By & RSP 0ome i boay
V donai Ry, genEmIRE Acky RN DI OnleERInt ﬁﬁdéﬁﬁit& hBSncba By rﬁén ydptd)019 A @goat
protein gene of a filanentous bact eri ophage, such as M3 or fd, an

di spl ayeddias fhospltatoaiaseneityduys], bagmemolysorbate, snd Wate f@lflnjdqéomﬂéiﬁe
particle, cause e filanmentous particle contains a single-stranded DNA
copybof %Fﬁgngﬁléé%b Rl acielpaly | ons based on the functional properties of

the anti bod;f al.so esult i.n sel Ectl on. of thE gene encodi ng the anti body
exhi bi ti ng tH® %maﬁ%ﬁaﬁlﬁreé%maw Q COpigin HALERAHPNA a&EV%B‘P%P‘Eﬁndtaﬁéleif‘rS%éru es
of the Bycigh bart1%§1pjf'ﬁﬂ?ca9b§ B&ﬁg’ trle&t8d tiﬁef@%"bi}pﬂw?éjwitﬁ' c@mﬁl%ﬁieﬁfai/y chtwiti%rs et S
for their review see, e.g., Johnson, Kevin S. and Chi swel David J.,

Cur r ent domiohadrerschy facticachrashher BF ot @glyﬂlﬂe Si6AapFd d¢sirgbig yto ﬁsdwepwlvutsour ces of

355 64 B routih P SECER, YR GERSE eRRhSYr ik BIS AsTieshy chitdFb Ut es
froma symtk), KERFGMCE SRBNALEY ialeo ikt AR OfneorRRERo S A AR dl 018 ihe

spl eens of i'mmuni zéd m ce repertoire of genes from uni nmmuni zed
human deddition.che chrepeingt may teupastt: GnitbbiodRes, ¢ytokindigverthanlabitary agent

anti gens self-apti can be. i.sol ated.essenti al | foII

The Dechngh SEHECEF Bt o) NERRELWES e RSty R e af SR G s 681)
or Gr|ffthgtlareegffe@hwfﬁmll}posﬂeantzg@gﬁm (1993). See, also, U S. Patent Nos.
5, 565, 332 and 5, 573, As di scussed above, human anti bodi es may

al so be gen V.
e

desdbi bedaaenvalﬂo‘@teoﬁatqem oy, inferfA81R] m?merlwmdfowawhplﬂ, 1998. (iv)

Ant i bod fra i ous chni ques have been deyel oped r. the

or oduct PeRroRTmERY s AT P BTl DIGREH Y HELE Y Ement s wer e
derived n\ﬁb@c%sete@qleyﬁelcﬁvay agebil®dalafrug BélaGty M’édnﬁc(‘ijdr%%aﬁlgl%eh &ofhes, MOIi MOt O
et al. , Journal of Bi ochem cat and Brophysical Methods 24:107- 117 (1992)

and Bre raﬂalmetrmgnowhe&s; migecmplsiong llaQQ*BB@)C)eS apihnenosapsuldseeieinf r agment s can

now be produce reco cel | s.,,For ex

ot bod M ERERPL Sk PSRTAPRS Heby oS cuediet BBl 6RasH « ne
ant Qbod)édni@@gesdu hrB4i(es8@i scussed above. Alternatively, Fab'-SH fragnments
can be directly recovered fromE. coli and chemcally coupled to form

F(ab) 2 fragnmnt@incaéible pRépaddtions Bi 9"b¥ PEPARIAO Wi thBle RAN AR of BTeH-

According to anot her approach, F(ab")2 fragrrents can be isolated directly
fromr e(rdntﬂemafmaramgs inslide semineuneablOmptsices elctehiddqudmphelic prlynBrpr oduct i on

of anti bod ment.s arent 0.t he ill.ed. ractlt oner I n
ot hor e XBiri AR PEERG R i S RER Ehln o e i ARG U, e

(scFv). rﬁ@@chﬁ@u%/ﬂ;@ﬂxﬂ)&s df¥nsiined-ragis e adides uﬁzﬁﬂié%@}%sﬂé‘fbdhﬁdrﬁgéls s Ami no
acid sequence modi ficati on(s of the antibodi es described herein are

coni@nplcareple, py Cehoukipnvsthyl-methagpridech espolabivylalsohalpy rablagthies b fdPAg

affinit X\Ioa@fj/ﬁ,@l@f, Iaglgolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-

30  vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 100 days,

certain hydrogels release proteins for shorter time periods. When encapsulated antibodies
remain in the body for a long time, they may denature or aggregate as a result of exposure to

moisture at 37°C, resulting in a loss of biological activity and possible changes in
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10bi ol ogi cal properties of the antibody. Am no acid sequence variants of
the anti body are prepared by introduci ng appropriate nucl eoti de changes

i nt o t he wotzowadyoepucl ei ¢ aci d, or by peptide synthesi sPCBISkoow6i3Bi cat i ons
include, for exanple, deletions from and/or insertions into and/or

subst i t immemegaficity: d¥itivnelsstrategies gan he demsaddongilbilizdpnaispesling ot the ant i body.

Any conbi nati.on.of .del etion, i.nsertion, and sufstitution is e to arrive
o he i it For Bt PaB i Biteeith BFHRRIstbh e B et een | he
desi r ed igbancied@ar SEbesd fokhRtianthieushChib-GhARNPE fnt@tBmgbBYatAli1a8on may be

post-transl ati onal processes of the anti body, such as changi ng the nunber
or posi trlavesibyymgditepe aglffomrdiressducs, lyophiliang Siopicigie splgtionsp pontrolling

et LN B R TR O, RSN, LIS RO e

mut agenesinposidenglescri bed 20by Cunni ngham and Wel|s Sci ence, 244:1081- 1085
(1989). Here, a residue or group of target. residues are identified (e.qg.,
charged res Fhaé‘g@é?éwnégo b grod dan vivpsidmigistratiognangy by stefilg- Tapiiatedivy a
neut ral LloriAAALd ¥l EBARASH AR Ak ABRbrRLef er abl y al anine or

pol yal anine)  to affect the interaction o amno acids with antigen.

Those arino s N } i ng functional sensitivity to the
substi tlrj{{l?og?%ltlﬁéndﬁ?}eﬁ ?ieﬁ:l ﬂW?m oducing further 25or other variants
at, ,or for, .the sites of substi.tution. Thus, while the site for.jntroducing
an” 4 no e b Bull ifesbat B Bt o7 Br stk e cPodisit BRidhe

nut at i omeR@H isIBe AARE TProlRinR BEREC T -BaRer SFRICtENAMRINAN shBjcNRithAR t he
performance of a nutation at a given site, ala scanning or random

mut agen&8isng §geifiatidexaeltiay on ddecrse eeqts,so diea tharsubkegt banchied frdve thexpr essed
anti bod I ant r cr r i ctivity. 3 i i
coquanc VAR PR fr SR GARMRLE L Wi LR LRRUNY b domp RO i g
i n | engtphofile yeopmrrabdSioditevibes pohyipentb piesc CORiudin] MYc afffvdogdoLitlc dicatiihe

resi dues, as wel| as jntrasequence insertions of single or multiple am no
aci d5r e Higdavention s be Mepsured by vious §BENS RIMMER] Y rped heTaHEHPS RRIAET an
N-term k : i i t QX

pol ypept dmurty R Mind G5B I Bulh ool W86 L 0e8 i) e wo
2010/ 059968 ETo ISR ADGHEIB &f sureivhliprogression ffilke sidvival, o@etalrrpspouse mafe, t he

anti body to. an_enzyne (e.qg..for T) or _a poal ypepti.de which, increases the
serum hﬁufiﬂmlp_érf‘éPXItSﬁgéﬂgrﬂqiaBtyo%ﬁ1§5Eg_egaﬂﬁ%thﬁélﬁﬂta§§@gﬂflc FEmUaAt i VAR Ui no
aci d subgbididd t&qbrxﬁgdu@aﬁm ahl 88endtaLshAR tRe g@afﬁasﬁ& cLIBAREMAICs2 e ?ep_l’i‘_ﬁs'eeﬁ't

residue in the antibody nol ecule replaced by a different residue. "TF
5si £es efungrealass vf amicenes dnfgsr anslithereforeimiap meduincwinayye mesiswres agd defmitidne

hyper var.i.abl .e re%%ioons, terations

ut FR al re al sqo cont I d.
Subet antr aigdrAoaRse Al'es el ogEnr gk Rl ef ST AR5t Phody are
acconpl igghesidnal sell@ed i A satistd dutlolfofs dédlaingh Ifets;]wnsé.i BevEiGame byl n their
effect on maintaining (a) the structure of the pol ypepti de backbone in the
area of MHfeF sufhodiyofithcgnvention nesyspseeinhibétion ofieetestaic spotad|Widwut shrinkage

conf or LN, rge. H%g Lt t he. ol I t the
Carget or R prighdh oy, SRSl G SRARRIRE e M BRI BB e o oupe
accasdi ngpioaciss i Haemiing dificdchef pii améatidiegendd thefapy khaildbe employsd,(i n A, L.
Lehni nger, i.n Biochem stry, second ed., pp. 73-75, Wrth Publishers, New
York ( 1917@1}(}11_@ for example, measurement of plasma or urinary markers of angiogenesis and
measurement of response through radiological imaging.
In another embodiment, the invention provides methods for increasing progression free
survival of a human subject susceptible to or diagnosed with a cancer. Time to disease
30  progression is defined as the time from administration of the drug until disease progression or
death. In a preferred embodiment, the combination treatment of the invention using anti-
VEGEF antibody and one or more chemotherapeutic agents significantly increases progression
free survival by at least about 1 month, 1.2 months, 2 months, 2.4 months, 2.9 months, 3.5

months, preferably by about 1 to about 5 months, when compared to a treatment with
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(1) non-polar: Ala (A, Val (V), Leu (L), Ile (1), Pro (P), Phe (F), Trp
(W, Met (M 15(2) uncharged polar: Ay (G, Ser (S), Thr (T), Cs (O, Tyr
(Y), Asn whip1o@smepQ (3) acidic: Asp (D), Qu (E) (4) Ppasius2000pss3gK), Arg
(R, Hs(H Al ternatively, naturally occurring residues may be divided
i nto gr chgsothaspy alme c bnomnenshademerttatha PhiSopedia msmorzbs( @ﬁ%(]&neﬁﬁab@ruhs

-’I\-Iﬁ ; euci Q%d%&?é@‘ %}6&? treakgigmt@)%}acézﬁ# ealé];[dé%aﬂie ro;{))rh(le Ep/ QCeCfXxél of '’

(5) r es'pdblﬁ§xél edteinHouHE peeiceh 8d. 8, Abfa&aﬁé@))@ﬁthréaymn&h@fap%&@ dMoRiBtihe:
Trp, Tyr, . Phe. Non- conservative substitutions will entail exchangl ng a

menber  ¢Pirdhieingk combyationsibsissd)icomparsdiin &0 repnihs (6.7, 8.4) the Any cyst ei ne

resi gue ‘he/aﬁ'té%{ yﬁﬂ}e the xﬂ@re Rhith 'b%gacﬁ%lﬁm%r QR 2 19 “(995/”@ é&gﬁ@ sohey 264 bOdy

al so may nera Iy W Sérine, oxi dat

st abi | i tpyvadiie (Mg tdﬁﬁ) m@dﬂm bﬁ)oandhp@r&vmﬁodabaﬁrthFSrlﬁ)sl&I Subjebu@grea@dwaﬂsel Y,
cystei ne bond( added WD 2010/.059969PCT/ US2009/ 065381 to
ant i bod@%ﬂ% c%aé ti"%aéle/é{“éfﬂcb’?lﬂﬁ 18 p&r N hsampaffeioe -1 Wewam%@ags%dw@fan

ant i bodébtalt gﬁgmxa&%ﬂ% n&Vinl SRR MImer (REPFS GHdR! i¥ npdn%ﬁse(%@ hupe of

substi t riant |n ves substituting one or nore hypervariabl'e
regi on Rasmduoths (Of, 915parthm&;ubgmts tbfmb;i With gevamzhmahandeapeomwnmmmmmmd toody) .

raII , the vari an sel e for. further devel will
Rl LR N S N R A g E L o R
whi ch t hearsad scgangd@t ﬁ%lu@\(l‘égﬂé{ﬁﬂ'OQ)"U()z"‘Woﬁ@émE&HﬁEﬁ‘tt HHAPERUG Ahe subjects
substitutional variants involves affinity maturation using phage display.

Bri ef | y tregedevith berwcp@mmd:r mmaeecrl@@mns 8 7treentlisecagnpagedrtodi.2 esjubmcts treatedt ed t o

generate ﬁ‘n%l Jsl & Al noesubstltutl ons at each site. The anti body
variants’ S 38%8 8%138 %‘?’1% 10di spl ayed in a nonoval ent fashion from

fil ament ous iphagfothar érhiddScRts the Uit bOthk hevpaoe sighificRitOietcasds ML3
packaged within each particle. The phage-di SPI ayed variants are then

scr d8nedePORSCTEIIR 2P0 manawmew syscertitye tapritagngset withpcynceawhparei n
di scl osg atehg\/lﬁllr\qi?loug ek gﬁ{fr&dsf Xzﬁgﬁd%% P‘a% f‘s dLYRES Yot BR\EnthE 0L AR Bt €S Tor

nmodi fi caton ani ne sc
subjects who responded to the treatment. In one aspect the combination treatment of the

invention using anti-VEGF antibody and one or more chemotherapeutic agents significantly
increases response rate in the treated subject group compared to the group treated with
20  chemotherapy alone.

In one aspect, the invention provides methods for increasing duration of response in a
human subject or a group of human subjects susceptible to or diagnosed with a cancer.
Duration of response is defined as the time from the initial response to disease progression.

In one embodiment, the invention can be used for increasing the duration of survival of a

25  human subject susceptible to or diagnosed with a cancer.

VII. Antibody Production
(i)  Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or
30 intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is immunogenic in the species to be
immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor using a bifunctional or derivatizing agent, for example,

maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine residues), N-
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can be perfornmed to identify hypervariable region residues contributing
significantly to 15antigen binding. Alternatively, or additionally, it may
be benef iwDabiwmsImnal yze a crystal structure of the antipgErrSanmviobisdy

conplex to identify contact points between the antibody and human VEG-.
Such cottydoxysussinguils (‘d{lmmlghéVgh@msidngS)r gufaléshyde.sucandiaghydslef 5OClo, or

substi t yfd.on, or.di tthe s el aborated herein. Once such

variantgggﬁgkggﬁéWETn@an&ﬁeagiﬁﬁgﬁﬁ’ Argas is subjected to screening as
descri bed h reiqrand ant i.bodi es m%r superi or perties 20 i.n.one ogynnre
rel evant as Z\gyga ralP IPENUred Agatpst B aptigeppim P’Gﬁﬁﬁlﬂgate%ﬁéﬁﬁ%ﬁlawﬁ

am no aghfhbihd 2, 190 A d)tﬂﬁgiﬁro@élﬁ ef éorﬁﬁ?at@(fbﬁﬂaﬁ&'ts & Mo S¥LRLIALY)
pattern of the antibody. By altering is neant deleting one or nore

car bbhy dritit Eveloines DéEreﬁmcumbmpietteméﬂemnu dnddwyjcctarethe solatden méraderenally ahor e

OtV SorY UliRE s’ fOn it I B2 p el FR bared Wb AT ooV e PREEE SR L

the attaep {He d?fcoﬁjh,% at6 &f PRONES 8drBploRi At ahtbyt B bl Ngbdioafat Altiple
aspar agi ne reS|due tri peptide sequences asparagi ne- X-seri ne and

aspar agisies- Xavpr okt qiﬁys 1 @ andmags eﬂbleérﬂmdéhea%mn ecsepted peigantivedy tice t he
recogni ty on, Fs%?é’@&%{%g un?lLth% Qﬁé&ﬁ&té&s :1]3 {he%‘iun;uﬁ?s s’Pe%*l%lﬂ{ ﬁ%e moi ety

to the asparagi ne si e presénce ese

30t 10 pepbhjdgats of tlersams ahtigéh, potl opRidhicd@o a efdiras paotpidtaddior drogdly€ dgfelat i on
site. O-linked g cosylatlon refers to the attachment of one of the sugars
N- aceyl g@ﬂsaé%glgﬁ?%én felregadRselsogzan bg ngadls 1p EreaMNIRbSSIGRIE adiretcitnpst

my ol s B, 280 6 BB BERs SR Ml RS @ R Smgire vyt ne

gl ycosylredppose. sites to the antibody is conveniently acconplished by
altering the am no acid sequence such that it contains one or nore of the
above- descr Medclonipepbbdies sequences (for N-1inked glycosylation sites).
The alteration may al so be made by the addition of, or substitution by, one

or ppre ser 'V@ﬁoﬁ’d’m%ﬂ%@@fb‘r ﬁﬁlk[r%%h@&%foﬂa%ﬁtﬂﬁd&@%&%ﬁﬁﬁ*e @baitBR iQfthOarbakor
Santi body (for O-linked glycosylation sites). Were the anti body conprises

an Fc r@eghople, ﬁm@m@boﬂmtlh@@eewabhwd@ heipgths hylyidpma aratkadefiyst daseribed
SXANP! iy ARSI AN 28 T 09 81 BODYEE B BHAACH Bt (136 bREKS Ucose

attached’to an F&r'egioh are desc " No US
2003/ 013 RuGS6A)., Presta L. See also US 2004/ 0093621 Al ( Kyowa Fbkko Kogyo
Co., Ltd). Antibodies 10 with a bisecting Nacetylglucosanm ne (GLcNAc) in

the car bohydf ateyslid@aieditHoa, @ﬂloﬁe seGh@nipploptite Rt inRALY sRheshehafisepeed in
W03/ 011878, Jean Mairet et al. and US PaP P No. 6,602, 684, Unmna et al.

Ant RBodineasaque rnoelteyl ea@tfmm?@dga har@tn@bever doserifesd t nh@lhb'nmhpgﬁse&l@hmd@l@

attached to an on of t ti.bo I 97/ 87, Pate
ot ar "R hR APal€ of FRUPEChn BRI SRR RIS HERALE S Rroliln (4T
concer nnmgummanbmdAﬁsl»nmﬁdmy,ayﬁlph@@terEﬁa@rmwﬂmﬁ@ iatiras heghmplociiee te af€gi on

t her eof It may be desirable to nodify the anti body of the I nvention
wi th redpedivithomgelpmacells psipgee ﬁlawbleefu@ng @%enésSU% appixpthEcanslygentodepeident

cel | - m%‘y@h@cﬂgﬁ%@{)@iﬁﬂéﬁl&ﬂ%@f&?&l A?;Ji}% iGIE Db ?%B@ %g;‘i}t599yd3°t oxi ¢i ty

(CDC) o I'S may be ac |eve intro one or nore
am 26 acAdadeubisPrdssitlio86y. i n an Fc region of the antibody. 20Alternatively
or additionally, cysteine residue(s) my be introduced in the Fc region,

t her eby The hybridoma cells thus prepared are seeded and grown in a suitable culture medium
that preferably contains one or more substances that inhibit the growth or survival of the
unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for

30  the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT
medium), which substances prevent the growth of HGPRT-deficient cells.
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allowing interchain disulfide bond formation in this region. The

honodi neri ¢ anti body thus generated nay have inproved internalization
capabi | i twoanavmspshncr eased conpl enent - medi at ed cel | ki PCrnig2@aa65381

ant i body- dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp
Med. 176: 119@@1@6@@9@@)%%%&%9@@ fBe efflici¢ srwlportstbelezlgglalezelzz (1992).
25 Honodi S, W t antr-tu activity.my also be
or epar od" BinpBRY b7t el EPEEL-omane b BEutY o Rlo forr ot
al . Cancﬁedduﬁ%ﬁee@rash{&@ nRBn 2 26RorgkQ3) prefic@ RldnYLLYL liRtd afftalk@dy can be
engi neered which has dual Fc regions and may thereby have enhanced

conpl endhiclanslisesaseh aptiose dpravsd fram MOPGed” apd dfBGsldrmense ymoranyiilabimcer
DruggDe P SCIA

ant | odr%tleogIEI %%t%ﬁgrn@t%téﬁag%ﬁgﬁg%? Q{I)lﬁe%?gna%téleg eaglgonljéuea)%ggh%{r(ria%egrp féc 6? or
cells, wpSr&53tdets anllabtbCﬁ(&ﬁ tIOAPIcTi S ByperQulfied dosmm Rodkivilies Manylafi® Fc
region thereof Preferably, the antibqody with inproved ADCC conpri ses
subst i t HYonEumen gysiamaid mogse-hympn lﬁfﬁrwerelsea cgh llp%alﬁ%har"édj’ie%‘hdf(sEﬂbed
npber | B pEeSLAES B ShGIRN LB ARIALE98ARAELT) US40 AORIP1
altered Fe rggr on'is a human Fe region conprising or consis

subst i t WBrodavs ead!/., dm@zoctaml Antzhddyéeowctmhéfsdzwunéﬂpplzc&mhs,wbél -pButi ons

are _ qpti itution(s) which increase O g binding
and/1§ rcehkﬁleﬁbeggi Wt 0% Cl g binding and/ or conpl enent dependent
cyt ot oxi Ci t% &CDC 5 are described in W99/51642, US Patent No.

6, 194, 55181 Culterepaedivm inyhieh, hybsidems sglls ans epestiag s awpyed fyasoduslisn ofind Us
Pat ent h am no
et d subyioPIsT et BHERGE Gtk o abe A ST 500
327, 32 Qnorféﬂzmnalaﬁﬁbadlds! prod 334 hyfhy[bhdoﬁe celégis datetrhimee bf ithEunoprebipitatiog w@f
residuersbé. To i.n se the serumhal.f life of %lgg anti body, ane may

i ncor porPdt8 4 VA %855 PEEEPIGR 2 BIRIMETURGassEY ¢ of fite™M%h i body

(espsci ahh(indibsBfichbadyy (H1agAgnt ) as described in US Patent 5,739,277, for
exanple. As used herein, the term"sal vage receptor binding epitope" refers
to an epito i | gG3,
(o an epl  o0cPh N ETATRITAT SRR SRR GrThe (AT el iRy, 192
t he | gGafiidligge ahdor Amivithatle elonwvy ﬂnhly bmnrb@imndd biy rhldntlgg tiduttneproednes ahd Fe

receptor (FcRn), cre e escrl bed in W00/ 42072
(Prest agﬂﬁrl} Db 858 srsiiosh Lo ke rrrcm Agiivagics Rl S oo
conpri sqo3nAERIchRIPRRS, Wok)) OREitdMic Hﬁﬁﬁe ﬁl‘éﬁﬁtfbﬁ il ﬁﬁéos% he&dd fd@’%‘x%ple”pr ove
bi ndi ng of the Fe region to FCcRn. For exanpl e, e region may have
subg0i t i- M;EM cai iR Pivile 1 @0 mediemofln pé@tlom,dhcshﬂgsion@mlls 2B be 26®Byn 2ingyo 886,

303, 305S 311, 312 14, 317, 340, 356, 360, 362, 376, 378, 380, 382,
413, 424 Cl ﬁ %?rsh%%l%%ﬂl unbering of residues). The preferred 20 Fe

regi on- conp nti body vari ant ved Fc bi ndi n | ses
am no acid ifh Ogeapreﬁetlﬁqdlwcreﬁ%crpeﬁ Le%rreﬁam Y STE SR TOBREC an 434
of the K@@k NRERAAifEbrILNRERY &Qw%fltldrﬁﬂn%lﬁﬁa glodulinPReifigiadi ment, the

anti body has 307/ 434 nutations. Engi neer ed antr bodies with three or
more ( prpedoedarbs yudhoiar for xameple.qralcirafiScgbarok, hginogylspatds claomatigsaphy, gel

congg ﬁ Agi | n.No. #JSZ[OO /0004587 Al, MIller et al.). 25Nucleic
aci m)le eup Or%‘%% Y SR I %ﬁf@?‘}@'e variants of the antibody are

prepared by _a vari et f met hods kno int These net hods i ncl ude,

but are not Q%if%ree@&“{g&ﬁe r@apg\erl% ﬁnrlP%?Sa}s ﬁ%rgﬁr &° aé%rr@ese@rwcrrgem%s e of

nat ur al loyn QeGHhAliHASeAHe] @e 2ch L SRoLe %cl‘é@ﬁélé:ﬂ’oﬁés tRAt 4PE @é{ﬁbﬁtdf%ﬂld?ﬂ

ol i gonucl eoti de-nedi ated (or site- d| tagenesi s, PCR nmut agenesi s,

and cassptdicathyttagemssheodoiig tha heavyl dnglrlight elpmmsemf thamoamlonﬂi astiprginesy.al hant

version 319 (fionr[wt1 gel[%”s%rv%%s% preferred source of such DNA. Once isolated, the DNA may be

30  placed into expression vectors, which are then transfected into host cells such as E. coli cells,

simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise

produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
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WO 2010/ 059969PCT/ US2009/ 065381 (vi) | munoconj ugat es The invention

al so pertains to i mmunoconjugates conprising the antibody descri bed herein

conj ugat ewonRo10458960 0t oxi ¢ agent such as a chenot her apeuPCE/ES@IMF53BDXI N

(e.g. an enzymatically active toxin of bacterial, fungal, plant or aninal

ori gi n, regonfhizepirbestselishdrevofbinaBbprodustmdi cdaotibadecs widk ypdes¢ribed.in nwre

radiocog% grtﬁ). Chenot her apeutic agents useful in the generation of such

i mmunoc f 35 g5 have been described above. Enzynatically active toxins and
h..can be . used incl.ude ht her i

fragnents thereof a non in
act ?ve frag figfhafela pHmeas patifadigser apgbady 4 n&*rfépﬁee ?ﬂ‘ﬁ% B@ ?

aer ugi n%@% hﬂrhﬁésrgeﬁeﬁ%'dﬂmgacﬁé {e@hﬁq&&adeﬁ'en%%ﬁfdd&ff%rt&‘ Bayn.NalRha-
10sarcin | eurites fordii proteins, dianthin proteins, Phytolaca americana

pr ot Bi NS48 PARI554RI0)., Cm@SWaS)Natnmrﬁﬁaﬁ%r@&é}%b iz MiaHisit wbr. . Mar ci n,

crotin, sa al nh tor el.oni mto

r est Ir| cté:‘é ’Pﬁ%gﬁl%%ﬁ% H%%?hﬁf/@}eﬁlsoﬁl ﬁég‘tlrlufe 36]@ g%%h?ﬁarl ety of
radi onugédpd@sychy, @sia¥ phh@bligadi@l Subsql Iﬁélﬁ%ﬁh%hb%wﬁe%ﬁﬂé 2RPOUBELE of high
anti bodi es. Exanpl es include 212Bi, 13115 131In, 90y and 186Re.

15Conj ugélinty @M tmeﬁmwyb%as bx/@ltﬁﬂlbs&mfﬂ@@émarl@r@é afelie/ Testradogy. vari ety

of bifungt

N succi E?rﬁ@%b éP %%E)gf}r ngl%gl {)lﬁl 0] %%r%£$c§§§€ géfn#%ecombma Thivo %ltﬁaéeg(ﬁ T),
bi f uact ifen@nstaetingatiwiageqphagaiiclagss @ stefhdusieras, Nidretdil Radi Xi:206d3266HCL) |
active esters such as di succi ni m dyl suberate% al dehydes (such. as

gl ut ar el(§ERYHe)IUsHingRAPEIQUSHBBUARRIC pleraaives o r%dltlwlaéﬂoa%leﬂ%l@wl?ody
hexanedi ?faz&ﬁ)iate@hrﬁ Qés%Pﬁb I‘E'Sf %dln&? Weh as

bi s- (p oni unbenz oyl) -et ene ram ||socyanat es (such as tolyene

2,6- dii Socbfﬁg %ﬁe% Ialsg?xgag%e m&ﬁh?d’ ?&\'f éxlé&:?lléq %PI%%%RH%S[hé §o@£ﬁ_‘&%{1}wnce for

1,5-difluoro benzene can be

pr epar edhuatin esor iahé tghtrchvint @nb@antedondding 18@12&1&@@ 3 Bmol OGhs (hhé)sequences
Car bon- 14- | abel ed 1-i sot hi ocyanat obenzly -met hyl di e
ﬁC

Cr1 481 ndbhPAEENP T 86 AP 1o e it $eic Hotied | A5 BN 051
conj UQanng&EO%&FT@S of f?)ntHQ rﬁ@hg%qoﬁlﬂl &‘)ﬁl !l]]lpé?lgé( all §?§a1¥\99t‘111/ 1384

anot her e anti gate recept og (such
st r ept aveqlienge foor nuh+1inmmbgkohuhmpd>lypzqmdpr et ar geting wher ein the
anti body-receptor conjugate is admnistered to the subject, followed by

removal of l]‘@ﬁl@wl%dsukﬁﬂﬂoﬁ@@hﬁmﬁ@l@ﬁhlﬁﬂ@ol%é}ﬁﬂdk%ﬂe@ﬂbsﬁﬂﬁlitékgfoa titd @akiafg agent
and then adm ni strati on of a gand" é (gs avi din) which is conjugated
30to a comatnsyf @n apidhady( @ they arersabﬁﬂéwg fos kg wraable dggpains of one antigen-

20194 0523/8HS gé YR8/ aﬁﬁ’é&ﬁﬂm create a chimeric bivalent antibody comprising one antigen-

combining site having specificity for an antigen and another antigen-combining site having

specificity for a different antigen.
(iii) Humanized and human antibodies

A humanized antibody has one or more amino acid residues introduced into it from a
25  source which is non-human. These non-human amino acid residues are often referred to as
"import" residues, which are typically taken from an "import" variable domain. Humanization
can be essentially performed following the method of Winter and co-workers (Jones ef al.,
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the
30  corresponding sequences of a human antibody. Accordingly, such "humanized" antibodies are
chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence from a non-

human species. In practice, humanized antibodies are typically human antibodies in which
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(vii) Inmunoliposones The anti body di scl osed herein nmay al so be

formul ated as i mmunol i posones. Liposones containing the anti body are

prepar ed W9 20sdsem®s known in the art, such as descri bedPCn/uSp@wesisset al .,
Proc. Natl. Acad. Sci. USA, 82:3688 (1985); Hwang et al., Proc. 5Natl Acad.
Sci . USARpmZ TR mid(um&@b posaibty Wng: FiPagsidusp are sabstBBed S repndiicd iomarBligous

Li posone vmthdenh C circulation tine are disclosed in U S. Patent No.
5,013, 5§f§esmm cnpg atf g{ﬁﬁ Sar | y usef ul Ilposones can be generat ed by the

reverse phase eva tion method with nposi tjon canpri s
phosphat i dyﬁgﬁghqlg N1a l&dogﬁalspéé },1 eg‘é\a to kbe used mn rnakmg tge

phOSph@%‘uﬁﬁéhf%%&‘%?doﬁi@s”@ve(r? 5’ ttd—feﬁ&é@a[ﬁ%eﬁ% %GAEE&&%Q 1 Hequahnéd I ters
of defined pore 10size to yie | i posones with e desiréed dianmeter. Fab’'
fr agﬁent"besoﬁt‘t imethadi thp e@wlemcfe Qﬂﬂee variabht daomie aha helegionjtibgdy sdcteonedhagainst

| i poso crib in Martin al. J. Biol. 57: 286-2 1982
i 8 a e O € othyb A Ebls ol sRuPHED agSup PR G el 52
opt i onalclgses @hthat fEMe Yoot B thdieackéRas A Me hiz@an Galiework @R)Fbr thd huMahizedal
Cancer Inst.81(19)1484 (1989) VIII. ARTICLES OF MANUFACTURE AND KI TS 15In
anot her agtibrstyi (Sems elafl., ¢ Hermmpbnt1163R964A%Dt Coothiagt ahmhHalcPigl-el WoMlai ni ng
et e A ot M h b (e BUIR1ObrhI ol SONR TR AASCOL GG, B GCL 51,
provi de e ar a
package allnsefah. anﬁbtbdlastﬂfel pa@umlﬁarrsebgoumf ligle or hwvy@halmipl Ehe bl fra&ewuﬂkal S,
syringes, etc. The containers may be formed froma variety of nmaterials

such as U&Yaléesuséﬁi foyisgeqrildiffqngat lawna%eﬁémmﬂleﬁs@ﬂ%%sfr%ﬁmww Pg.
effecti yes /1‘ %@5 f@g 'F?Qsté Qealcgnmnmo?nlgp% 96?ge a sterile access port

(for exa ont al ner e an i ntraveno | uti on bag or a vial

havi ng a st R I eeqd| one
active agent ?ﬁurﬁ%*eﬁnc@%%% %ap%nﬁ%f)ﬁ%%ﬁgﬁu%? bR R DRI Rl I O
associ atagtigen dold,otlidtav@pstil@biodogital giopaits. Thathithethisoman Slbctdrdmhg itsaused for
treating the condition of choice, The article of manufacture may further

conppi s @refemedmathod dmaniesd antbegior ar Prrgated Py et ot @E‘IWS%OJG’&%E%T%%
buf fer, éd{fepcéﬁsanﬁ@gﬁ?%aé %J@hﬁﬂn Q&blﬁ)g%l%tﬁuaﬁgﬁgg o ra'ﬂlltslo(?l?l ﬁﬁ}&%&é’&f%&ose

sol ution may fur e ot
comer mpafenaamdnthmnamteamépmmbs Thre¢-donengiont hiermimeigtebubin ndidelsend s, filters,

needl es, and ri nges. |Ln dltlon th r e of manufacture conpri ses a
package © cpREmT LAV e and fre el &0 h&ﬁe §e@ 51@&@? tdi hgmpyter awgm%argp
i nstr uct, Al h@hish SlusBhtctdi8 dEPIRGROBALRthQ - AFRh b €6nfolRat®iMal stridBirMESH

anti body conposition and a chenotherapeutic agent to the subject, e.g.,
capégi t ablicered catak@h@lmmnmdgiwgl seqencgradhspeati@l of thcﬂ@ehmkaads Jpepaied attalawwl

B Pl or o kR SR i in B B B0k e R A m BB B i uence,
2010/ 059926 HRCGahalyor A3 it InTRIERSS the mﬁtmh@gﬁldhm@frﬁmﬁmgl&mum@@ 8lnldy

contain some or all of the results found in Exanple 1.
VEGF- s péiaftigenadn dlyjo miazs FIR aesidves pacheatpbastesl and sombired fmﬁieﬁa@pl@m 4idt h ot her

anti - Can@g&it %Q(ﬁ{eﬁtpegléé tﬁ:at en&)eg Qc{jgntl%%dg fllf racte%sqec\ éﬂch a§ ?fﬂ déa@&i %ﬁgltg E(Er Jin aI

conponen m M stration of the uni 0sé

suchksas targed aatibei(s), Q;Qt@h&ivbd UInI gegepteCDROksTBUCs 3¢ dingelsy ahd Ifndsﬂj;lﬂ)@tahﬁdﬂly
custom zed |V deljvery systens, inhalers, etc. Additionally, the unit dose
kit can R¥hredi i miueneigaphgrn '%%‘iim%repar ation and admi nistration of the
conpositions. In certain enbodiments, the instructions conprises

i nst ruct i onslumenizgd entii VG antihydfes ranéﬁﬁmmvénatn@rva@@mﬁglemé apgsdepcrgfedtime

composi g, o0, £ 318U TH.51ES. (48 BBt YFREL Al RodhoscomPosi tion and

It is now possible to produce transgenic animals (e.g., mice) that are capable, upon
30  immunization, of producing a full repertoire of human antibodies in the absence of
endogenous immunoglobulin production. For example, it has been described that the
homozygous deletion of the antibody heavy-chain joining region (Ji) gene in chimeric and

germ-line mutant mice results in complete inhibition of endogenous antibody production.
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10a chenot herapeutic agent to the subject, e.g., capecitabine, taxane,

ant hracycl i ne, paclitaxel, docetaxel, paclitaxel protein-bound particles
(e.g., AbwvexaraB¥sodoxorubi cin, epirubicin, 5- fluorour&Cirus2009/065381

cycl ophospham de or conbi nati ons thereof. The instructions may optionally
cont ai n Tsamwécref thel Hungh goa-lmesminunoglpbnln gencieyph such, geTindinei mutpetymige

manuf act ur.ed as si ngl e use. unit se.for one.subject, tiple uses for a
part1 curdl Euliedipdfdor 3hubi « 430G oS iRl Eiritre Sehe¥t dua
conmpoundgkdmyity ., PRodd Ma@NgdaBScit UBHARY: 25T 100DeP)s Bskbbodts drbe, Kidurdray
contain nultiple doses suitable for admnistration to nultlgle subj ect s

("bul k padRragi2zag (993 HaruReemeBBbHenics” elymieoadsEndPRY): pird Puehasplse? abl i st er

packs, ) and the like. Deposit of Materials The follow ng
hybr?do?@ﬁ%%ﬁﬁsﬁﬁﬁzﬁﬁg% been deposited under the provisions of the 20

Budapest Treat i t.h the American Type ture Coll ion, (A ssas,
VA, USA: An %?%WV%&R"&%%HSBL?X%?S&“R%gbé@égﬁﬁe‘&?’éﬂ-@’?’@i2‘\%&%@iﬁ#%g r ch
29, 199%an be used td pRoduet h@whmgnteanRlafd bstitodl SRABRNITR. @i, fiond | | ustrate the
practice of the invention and 25is not provided by way of limtation. The

di scl osumasmeglopplin yatable (Vaslgmssi egveirenctoies Gpmuntasupizeé dorasp.eAacaifiag
expressly i ' LI entl e nGce. . - e 1.
evaci 2t RS BIEHATE ¥ URhin SR ol IR B IRE e iy (RORIRY

Pr ev0ousgbyt pdsicinegdne df Meil asdniteusBrae@sbplGancaich 30MAMD or fd, and displayed as

2010/ 059969PCT/ US2009/ 065381 Met ast ati c breast cancer IS an

\VBC
i ncur ablfenciioadlzaebody fraeragies ormfhsspifyceatt thaphaga partislse cfiﬁ?ﬂilsﬁdh?( ’élap%?@rqus

di sease Wi.i.hi : : _di l . i

oot RIS @reEPtpl R RBITAR R BERTSes Fnofle ol PO ASSAT I o
Chi a et fadction@gmomarties2F0ig artibod P lBe Wsult @i s¢lémiop aff iterdenc pnasiany thagntbdady MBC,
approximately 60% w || hav reviously 5 .presented with |ocalized di sease
ot hadxbBulier Bere TApFER b e RO GF T PR U PioPBHESaRbe fr e
et a5t atphGodiigNas Baris %@iﬂ?m_ed in a varidP o Pfor@hts! RPARM 2edwriRases | Jdhnkdd, al s in
MBC have denonstrated benefit from addition of bevaci zumab to initial
chenot hdcapySvandiChisixeh &2vid Jn, EhreensiGroniah iPamauial Bide0D564-bal (1993).

progressi on-free survival (PFS) was signi.ficantly longer. in patients

P oot ca S v g oF YosRe shirbizhs 4RO ET B mERR 1T Chked FRLLSR Gy ¢ 1
pacl i t axeb-cak w8 (M1 ielatéd a HRdrse aMay ENGti-dxazoMad antifA0G, frod® 4 sP@f GantBin
Simlarly, the AVADO trial, which investigated the conbination of

bevaci z ¢rabinatariaylibragnef \ Zengy/degvediipmiihe bples of aneunizedgner- thapepate eht s

tregtedw e + . j J Vi PFS)

thatonas FomsSBaEuRt el AR IRRE MRS SR PEOHEIRU AR MIRSARY I Bt ")

2008 ASGe@apohuelgcheahilngingbtl€agtdgenk)dan be isolated essentially following the techniques
described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or Griffith et al., EMBO J.

12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905.

As discussed above, human antibodies may also be generated by in vitro activated B

25  cells (see U.S. Patents 5,567,610 and 5,229,275).

Human monoclonal anti-VEGF antibodies are described in U.S. Patent No. 5,730,977,
issued March 24, 1998.

(iv) Antibody fragments

Various techniques have been developed for the production of antibody fragments.
30  Traditionally, these fragments were derived via proteolytic digestion of intact antibodies (see,
e.g., Morimoto et al. , Journal of Biochemical and Biophysical Methods 24:107-117 (1992)
and Brennan ef al., Science, 229:81 (1985)). However, these fragments can now be produced

directly by recombinant host cells. For example, the antibody fragments can be isolated from

51



15 Previously, a random zed Phase II1l trial (AVF2119g) for previously
treated MBC that eval uated the conbi nation of bevaci zumab w th capecitabine
denonst r aveaotomabsover al | response rate (ORR) was hi ghePCiriusténosnes3sr eat ed
wi th capecitabi ne + bevaci zumab than capecitabine alone, but it failed to
meet i tst,hqaémti’mdypbageéﬁmrm@ d:iﬁcu$sn1brabmieng\lmti(vwl> Felr-Sét fragmentgcanthad n.  Oncol .

2005, 2 -9 20Thi concerns anal.ysi s esults . optained with
out oudiei o et MBS RRE RS RuRlE Y By Blp b Pt Rl e

RI BBON 1. CBidﬂré‘o@hoIbgy@b 1631169(I@Q@ﬁ%co@ftﬁngl%otm%}ﬁo@dﬁem%f)ﬁfra@h&ﬁs The
prinmary objective of the study was to determne the clinical benefit of the

addi t i osanpe pelard dipstp fiom @P@Fﬁb@ﬁ@ hotyeqabl qudipeop yOtherfieehngqyes forghevi ousl y
untr gat g; c{ﬁ%ﬁ B?&rdt%g i gﬂhe&?%ﬁ'ge a ég%%%%%% é)Eel: cRtiBAS Y 8

i nvesti snent nessy and ufsky,

(2008), eiﬂhodln@@lts, BreemsiboGantetioice8€ 4 pingR thaid A3 fradneent (dcltl). CRBFPWOSEI1 4 186,
study groups that evaluated AVASTINOw th different types of chenotherapies

i N wonemWho dvag iRl BERNe@USLY noggRLNGs chenot herapy for their advanced
HER2- negati ve breast cancer. In the first study group, women received

ei ther AVASTINnioP apidaeatrice mogifiasting®) Qfﬁhwmttb@méiﬁ@ﬁ@ﬁd bereiraeycl i ne- based

cherot h% ﬁfated rFo%%{(llrﬂﬁle ﬁﬁ}%%e%%éi?%ﬁa%{ oo IE Dind %;’glff{neliﬁreeﬁ{d'f&eorthéwAST' N

or place conbi capec anal ysi s of

t hi 90ex Mﬂib@c&ﬂ@ﬁoﬂb@ﬁ@d)f@lﬁb aribod et in o afcrdcquaéiﬁé’ vp@dﬂt@@ﬁtﬁe arftitesle at¢ | al s
eval uated the efficacy of bevaci zumab (AVASTINO as therapy, for patients
pr evi oudrspatrdteatredncng w@n&‘la&r@&&o idg Alanges Yy the antibody nucleic acid, or by

2010/ 053’3?@@&?;%&4{1{%%90%&6&3&%% % @t &Qﬁpﬁeéﬂ Rl BoPR ibnst udy

i s depi Figure 1. In 1trra e tfollow ng treatnment
pr ot ocolinteasdfes edstitutions of, remd&lesnwﬁhmtthv amnrmnwdasel]ﬁatgkk gf the antnbcdhzy Alny)f each

21-day c e and |ther cohort 1, 5cohort 2 or, cohor
pl acebo %vlbawtla%y qelpffons shrtion. gidysu %Wémhlﬁanaéiﬁt%we&h&etﬁnfl C%%?tt 2 or

cohgst 3rocahomhs the ﬁﬁhltclaﬁﬁmf&ft F@ﬂ@ss@@ﬂh% QWEiRY dhareRes i ARANINRIaRS &9d BNALYs 3
weeks Docetaxel 75-1 10Pacl i t axel protein-bound particles

( Abr axanko@)ay28@r pgs‘tmnq;lmlonal procGohoef the antihpdyofuch ke chapigingthe gumber or
ant hr ac atlon chenot her api es, for subjects previously

untreaté§$ﬂf?ﬂP§§?%?ﬁgvgl 'les, every 3 weeks: FEC. 5-fluorouracil 500

Mg/ M2 |V, epiA whidlirfot@8 0 XWBkERion\bfaBais YeiaRb of Ripadiis G€ tHeQRtiB8dy#hak V on
Day 1 15FAC: 5-fluorouracil 500 nmg/n2 1V, doxorubicin 50 ng/n2 |V and
cycl ophd@spiriaferigd locations for mutagenesis is called ' ‘alanine scanning mutagencsis" as described

20 by Cunningham and Wells Science, 244:1081-1085 (1989). Here, a residue or group of target
residues are identified (e.g., charged residues such as arg, asp, his, lys, and glu) and replaced
by a neutral or negatively charged amino acid (most preferably alanine or polyalanine) to
affect the interaction of the amino acids with antigen. Those amino acid locations
demonstrating functional sensitivity to the substitutions then are refined by introducing further

25  or other variants at, or for, the sites of substitution. Thus, while the site for introducing an
amino acid sequence variation is predetermined, the nature of the mutation per se need not be
predetermined. For example, to analyze the performance of a mutation at a given site, ala
scanning or random mutagenesis is conducted at the target codon or region and the expressed
antibody variants are screened for the desired activity.

30 Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include antibody with an N-terminal methionyl residue or the antibody

fused to a cytotoxic polypeptide. Other insertional variants of the antibody molecule include
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500 mg/m2 IV on Day 1 AC. Doxorubicin 50-60 ng/n2 |V and cycl ophospham de

500-600 ng/n2 IV on Day 1 EC. Epirubicin 90-100 ng/n2 |1V and
cycl ophoswbaniods9s90- 600 ng/ n2 1V on Day 1 20Cohort 3: EGapaszaciosizer 1000
ng/ m2 oral twice daily on Days 1-14 of each 3-week cycle. In

addi t i onthe fbioarto theeNdri Grtkathinused theeantibphaen aeyme $apj et ADEMED@r gi ven
bevaci zunmpb eit her. 15 /[ kg, 1V every.thr weeks or 10 nmg/m |V every 2
weeks; &P%ﬁpté%n‘gwfégﬁ%ﬁ%}l’? ﬁergﬂlg}%ff‘f%rogﬁi?anggﬂaci zumab ( AVASTI NO was
suppl i ed as AdofeBipe o®vadidn® i dnyarina b 69 GERKtitute i8S STHeSe Pt @tsHa0Was
sterile liquid concentrate for solution for IV infusion. Bevaci zumab was

suppl i ededshons anpae agidgesiuingiee grgibody maiecH e replaoedriy) 2 diffgsent (aselus. Bt ai ni ng
4 nm : o - _ . . - |
cont 8 m B T SR AT AR SRREGLI VP3O B 90 ol W

Vat er f @R ditgrevnhs are SoWonjempUSRd. Vi al s 30 cont ai ned no preservative.
AVASTI NO was diluted in 0.9% Sodi um Chl oride Injection, USP, to a total

vol une of 18@bdtntREMOHEIcERG s iR HRUS oloBichPBP&aHSs GthE _aﬁt_saord?_ta't@&coﬁ@ﬁﬂgds
El i gi bl e Subjects/Patients had the followng key eligibility criteria: Age

> 18 yedvsclepapzudstntiany thacdTpeyignfiertly dn Seatafiscipmmeintainiag 12)ithe
e R T R S e Sy

t r ag0 uz hekdnl combraativa, dpttedctargasrdwdidphbbiejty anthe aol prul o4t theljavyeaite, or (c)
chenot herapy. allowed if recurrence > (or equal to). 12 nonths, since | ast

dose. Althe RilkpEthesidehaim ABINegdsmay berereyied|ageprding|ty sy lritiesighe
adenocar.ci nor : t ] i r syt eabl e (per
The 5. RECYRAR 2indi\UPHERR n 210 gl B e B0 Ret MR dTRE ¥5.95,
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20 (1) hydrophobic: Norleucine, Met, Ala, Val, Leu, ll¢;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
(3) acidic: Asp, Glu;
(4) basic: His, Lys, Arg;
(5) residues that influence chain orientation: Gly, Pro;

25 (6) aromatic: Trp, Tyr, Phe.

Non-conservative substitutions will entail exchanging a member of one of these classes

for another class.

Any cysteine residue not involved in maintaining the proper conformation of the
antibody also may be substituted, generally with serine, to improve the oxidative stability of

30  the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s) may be added
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25 Glycosylation of antibodies is typically either N-linked or O-linked. N-linked refers to

the attachment of the carbohydrate moiety to the side chain of an asparagine residue. The
tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is any amino
acid except proline, are the recognition sequences for enzymatic attachment of the
carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these

30 tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked
glycosylation refers to the attachment of one of the sugars N-aceylgalactosamine, galactose, or
xylose to a hydroxyamino acid, most commonly serine or threonine, although 5-

hydroxyproline or 5-hydroxylysine may also be used.
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55 55 E%ée an%%o%m 3se<?1%en%e3 séc that it contains one or more of the above-described tripeptide
sequences (for N-linked glycosylation sites). The alteration may also be made by the addition
of, or substitution by, one or more serine or threonine residues to the sequence of the original

5  antibody (for O-linked glycosylation sites).

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be
altered. For example, antibodies with a mature carbohydrate structure that lacks fucose
attached to an Fc region of the antibody are described in US Pat Appl No US 2003/0157108
Al, Presta, L. See also US 2004/0093621 A1l (Kyowa Hakko Kogyo Co., Ltd). Antibodies

10  with a bisecting N-acetylglucosamine (GIcNAc) in the carbohydrate attached to an Fc region
of the antibody are referenced in WO03/011878, Jean-Mairet ef al. and US Patent No.
6,602,684, Umana et al. Antibodies with at least one galactose residue in the oligosaccharide
attached to an Fc region of the antibody are reported in WQO97/30087, Patel ef al. See, also,
WO098/58964 (Raju, S.) and W099/22764 (Raju, S.) concerning antibodies with altered

15  carbohydrate attached to the Fc region thereof.

It may be desirable to modify the antibody of the invention with respect to effector
function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antibody. This may be achieved by
introducing one or more amino acid substitutions in an Fc region of the antibody.

20  Alternatively or additionally, cysteine residue(s) may be introduced in the Fc region, thereby
allowing interchain disulfide bond formation in this region. The homodimeric antibody thus
generated may have improved internalization capability and/or increased complement-
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al.,
J. Exp Med. 176:1191-1195 (1992) and Shopes, B. J. Immunol. 148:2918-2922 (1992).

25 Homodimeric antibodies with enhanced anti-tumor activity may also be prepared using
heterobifunctional cross-linkers as described in Wolff et al. Cancer Research 53:2560-2565
(1993). Alternatively, an antibody can be engineered which has dual Fc regions and may
thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al. Anti-

Cancer Drug Design 3:219-230 (1989).

30 WO000/42072 (Presta, L.) describes antibodies with improved ADCC function in the
presence of human effector cells, where the antibodies comprise amino acid substitutions in
the Fc region thereof. Preferably, the antibody with improved ADCC comprises substitutions
at positions 298, 333, and/or 334 of the Fc region (Eu numbering of residues). Preferably the
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altered Fc region is a human IgG1 Fc region comprising or consisting of substitutions at one,
two or three of these positions. Such substitutions are optionally combined with

substitution(s) which increase C1q binding and/or CDC.

Antibodies with altered C1q binding and/or complement dependent cytotoxicity (CDC)
5 are described in W099/51642, US Patent No. 6,194,551B1, US Patent No. 6,242,195B1, US
Patent No. 6,528,624B1 and US Patent No. 6,538,124 (Idusogie et al.). The antibodies
comprise an amino acid substitution at one or more of amino acid positions 270, 322, 326,

327, 329, 313, 333 and/or 334 of the Fc region thereof (Eu numbering of residues).

To increase the serum half life of the antibody, one may incorporate a salvage receptor
10  binding epitope into the antibody (especially an antibody fragment) as described in US Patent
5,739,277, for example. As used herein, the term "salvage receptor binding epitope” refers to
an epitope of the Fc region of an IgG molecule (e.g., 1gG1, IgG,, 1gGs, or IgGy) that is

responsible for increasing the in vivo serum half-life of the IgG molecule.

Antibodies with improved binding to the neonatal Fc receptor (FcRn), and increased
15  half-lives, are described in WO00/42072 (Presta, L.) and US2005/0014934A1 (Hinton et al.).
These antibodies comprise an Fc region with one or more substitutions therein which improve
binding of the Fc region to FcRn. For example, the Fc region may have substitutions at one or
more of positions 238, 250, 256, 265, 272, 286, 303, 305, 307, 311, 312, 314, 317, 340, 356,
360, 362, 376, 378, 380, 382, 413, 424, 428 or 434 (Eu numbering of residues). The preferred
20  Fc region-comprising antibody variant with improved FcRn binding comprises amino acid
substitutions at one, two or three of positions 307, 380 and 434 of the Fc region thereof (Eu

numbering of residues). In one embodiment, the antibody has 307/434 mutations.

Engineered antibodies with three or more (preferably four) functional antigen binding

sites are also contemplated (US Appln No. US2002/0004587 A1, Miller et al.).

25 Nucleic acid molecules encoding amino acid sequence variants of the antibody are
prepared by a variety of methods known in the art. These methods include, but are not limited
to, isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version

30  ofthe antibody.
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(vi) Immunoconjugates

The invention also pertains to immunoconjugates comprising the antibody described
herein conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g. an
enzymatically active toxin of bacterial, fungal, plant or animal origin, or fragments thereof),

5  or aradioactive isotope (i.e., a radioconjugate).

Chemotherapeutic agents useful in the generation of such immunoconjugates have been
described above. Enzymatically active toxins and fragments thereof which can be used
include 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-

10  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. A
variety of radionuclides are available for the production of radioconjugate antibodies.

Examples include 2*Bi, 'L, "*'In, *°Y and "*°Re.

15 Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional
protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives

20  (such as bis-(p-diazoniumbenzoyl)-cthylenediamine), diisocyanates (such as tolyene 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 ef al. Science 238:
1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of

25  radionucleotide to the antibody. See W094/11026.

In another embodiment, the antibody may be conjugated to a "receptor” (such
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is
administered to the subject, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a "ligand" (e.g. avidin) which is conjugated

30 to acytotoxic agent (e.g. a radionucleotide).
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materials such as glass or plastic. The container holds a composition which is effective for

20  treating the condition and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
needle). At least one active agent in the composition is an anti-VEGF antibody. The label on,
or associated with, the container indicates that the composition is used for treating the
condition of choice. The article of manufacture may further comprise a second container

25  comprising a pharmaceutically-acceptable buffer, such as phosphate-buffered saline, Ringer's
solution and dextrose solution. It may further include other materials desirable from
a commercial and user standpoint, including other buffers, diluents, filters, needles, and
syringes. In addition, the article of manufacture comprises a package inserts with instructions
for use, including for example instructing the user of the composition to administer the anti-

30  VEGF antibody composition and a chemotherapeutic agent to the subject, e.g., capecitabine,
taxane, anthracycline, paclitaxel, docetaxel, paclitaxel protein-bound particles (e.g.,

Abraxane®), doxorubicin, epirubicin, 5-fluorouracil, cyclophosphamide or combinations
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thereof. The package insert may optionally contain some or all of the results found in

Example 1.

The VEGF-specific antagonist can be packaged alone or in combination with other
anti-cancer therapeutic compounds as a kit. The kit can include optional components that aid
5  in the administration of the unit dose to subjects, such as vials for reconstituting powder
forms, syringes for injection, customized IV delivery systems, inhalers, etc. Additionally, the
unit dose kit can contain instructions for preparation and administration of the compositions.
In certain embodiments, the instructions comprises instructions for use, including for example
instructing the user of the composition to administer the anti-VEGF antibody composition and
10  a chemotherapeutic agent to the subject, e.g., capecitabine, taxane, anthracycline, paclitaxel,
docetaxel, paclitaxel protein-bound particles (e.g., Abraxane®), doxorubicin, epirubicin, 5-
fluorouracil, cyclophosphamide or combinations thereof. The instructions may optionally
contain some or all of the results found in Example 1. The kit may be manufactured as a
single use unit dose for one subject, multiple uses for a particular subject (at a constant dose or
15 in which the individual compounds may vary in potency as therapy progresses); or the kit may
contain multiple doses suitable for administration to multiple subjects (“bulk packaging”).
The kit components may be assembled in cartons, blister packs, bottles, tubes, and the like.

Deposit of Materials

The following hybridoma cell line has been deposited under the provisions of the

20  Budapest Treaty with the American Type Culture Collection (ATCC), Manassas, VA, USA:
Antibody Designation ATCC No. Deposit Date

A4.6.1 ATCC HB-10709 March 29, 1991

The following example is intended merely to illustrate the practice of the invention and
25 isnot provided by way of limitation. The disclosures of all patent and scientific literatures

cited herein are expressly incorporated in their entirety by reference.

EXAMPLE

Example 1. Bevacizumab in Combination with Chemotherapy Regimens in Subjects

with Previously Untreated Metastic Breast Cancer

30
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(23.69% 115 (35.49% p-value 0.0054 0.0097 OS (HR 95% Cl) 1.032 (0. 774,
1.376) WO 2010/059969 PCT/US2009/065381

Metastatic breast cancer (MBC) is an incurable disease, with the majority of patients
succumbing to their disease within 2 year of diagnosis (Greenberg, et al., 1996, J. Clin. Oncol.
14:2197-205; Dawood, et al., 2008, J. Clin. Oncol. 26:4891-8; and Chia ¢t al., Cancer, 2007,
110:973-9). Of the patients presenting with MBC, approximately 60% will have previously

5  presented with localized disease that has recurred; approximately 40% of patients will present
with metastatic disease de novo.

Two prior randomized Phase III trials in MBC have demonstrated benefit from
addition of bevacizumab to initial chemotherapy with taxanes. In the pivotal Phase 111 E2100
trial, progression-free survival (PFS) was significantly longer in patients treated with weekly

10  paclitaxel+ bevacizumab than in those treated with paclitaxel alone (Miller at lea., N. Engl J.
Med., 2007, 357:2666-76). Similarly, the AVADO trial, which investigated the combination
of bevacizumab (at 7.5 and 15 mg/kg q3w) with docetaxel, found that patients treated with
docetaxel+ bevacizumab had progression-free survival (PFS) that was longer than in those
treated with docetaxel alone (Miles et al., 2008 ASCO Annual Meeting Chicago, IL).

15 Previously, a randomized Phase Il trial (AVF2119g) for previously treated MBC that
evaluated the combination of bevacizumab with capecitabine demonstrated that overall
response rate (ORR) was higher in those treated with capecitabine + bevacizumab than
capecitabine alone, but it failed to meet its primary objective of improving PFS (Miller et al.,
J. Clin. Oncol. 2005, 23:792-9).

20 This example concerns analysis of results obtained with previously untreated
metastatic breast cancer subjects treated in the RIBBON 1 clinical trial using taxanes and non-
taxane chemotherapies. The primary objective of the study was to determine the clinical
benefit of the addition of bevacizumab to standard chemotherapy regimes for previously
untreated metastatic breast cancer, as measured by PFS based on investigator tumor

25  assessment. See, e.g., O’Shaughnessy and Brufsky, (2008), Clinical Breast Cancer, 8(4):
370-373. The trial comprised two study groups that evaluated AVASTIN® with different
types of chemotherapies in women who had not previously received chemotherapy for their
advanced HER2-negative breast cancer. In the first study group, women received either
AVASTIN or placebo in combination with taxane or anthracycline-based chemotherapies. In

30  the second study group, women received either AVASTIN or placebo in combination with
capecitabine chemotherapy. The analysis of this example was based on information from 1237
patients. These trials evaluated the efficacy of bevacizumab (AVASTIN®) as therapy for

patients previously untreated metastic breast cancer.
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Study Design

The design of the RIBBONT study is depicted in Figure 1.
In the RIBBONI trial, the following treatment protocol was used:
Arm A: bevacizumab 15mg/kg IV on day 1 of each 21-day cycle and either cohort 1,
5  cohort 2 or cohort 3;
Arm B: placebo IV on day 1 of each 21-day cycle and either cohort 1, cohort 2 or
cohort 3.
Cohort 1: Either of the following taxanes administered every 3 weeks
Docetaxel 75-100 mg/m” IV
10 Paclitaxel protein-bound particles (Abraxane ®) 260 mg/m? IV
Cohort 2: Any of the following anthracycline-based combination chemotherapies, for
subjects previously untreated with anthracyclines, every 3 weeks:
FEC: 5-fluorouracil 500 mg/m* IV, epirubicin 90-100 mg/m” IV and
cyclophosphamide 500 mg/m? IV on Day 1
15 FAC: 5-fluorouracil 500 mg/m” IV, doxorubicin 50 mg/m* IV and cyclophosphamide
500 mg/m* IV on Day 1
AC: Doxorubicin 50-60 mg/m” IV and cyclophosphamide 500-600 mg/m* IV on Day

EC: Epirubicin 90-100 mg/m? IV and cyclophosphamide 500-600 mg/m? IV on Day 1

20 Cohort 3: Capecitabine 1000 mg/m” oral twice daily on Days 1-14 of each 3-week
cycle.

In addition, after the blinded treatment phase, some subjects were given bevacizumab
either 15 mg/kg IV every three weeks or 10 mg/ml IV every 2 weeks; given concurrently with
chemotherapy.

25 Bevacizumab (AVASTIN®) was supplied as a clear to slightly opalescent, colorless to
pale brown, sterile liquid concentrate for solution for IV infusion. Bevacizumab was
supplied in either a 5-ml (100 mg) or 20-ml (400 mg) glass vials containing 4 mL or 16 mL
bevacizumab, respectively (25 mg/ml for either vial). Vials contain bevacizumab with
phosphate, trehalose, polysorbate 20, and Sterile Water for Injection (SWFI), USP. Vials

30  contained no preservative. AVASTIN® was diluted in 0.9% Sodium Chloride Injection, USP,
to a total volume of 100 ml before continuous intravenous administration.

Methods

Eligible Subjects/Patients had the following key eligibility criteria: Age > 18 years,
ECOG 0 or 1 (ECOG Performance Status Scale), no prior chemotherapy for locally recurrent
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BV(n=212) nPFS, nmo 8.2 9.2 7.9 9.2 HR (95% Cl) 0.75 (0.56-1.01) 0.55
(0.40-0.74) p-value 0.0547 <0.0001 Table 4: Overall Survival Cap T/ Anthra
PL (n=206y0Bv10(03¢9609) PL (n=207) PCT/US2009/065381

or metastatic breast cancer, Her2 negative (unless Her2 positive and trastuzumab
contraindicated or unavailable) and/or prior adjuvant chemotherapy allowed if recurrence >
(or equal to) 12 months since last dose. All subjects had histologically or cytologically
confirmed adenocarcinoma of the breast, subjects may have had either measureable (per the
5  Response Evaluation Criteria in Solid Tumors (RECIST)) or non-measureable locally
recurrent or metastatic disease. The locally recurrent disease was not amenable to resection

with curative intent.

Subjects may have received prior hormonal therapy in either the adjuvant or metastatic
setting if discontinued greater than or equal to 1 week prior to Day 0, or adjuvant

10  chemotherapy if discontinued greater than or equal to 12 months prior to Day 0.

Exclusion criteria included known HER2-positive status (unless the patient had
progressed on trastuzumab therapy or trastuzumab therapy was contraindicated or
unavailable); prior adjuvant or neo adjuvant chemotherapy within 12 months; known central
nervous system metastases; blood pressure >150/100 mmHg; unstable angina; New York

15  Heart Association Grade II or greater congestive heart failure (CHF); history of myocardial
infarction within 6 months; history of stroke or transient ischemic attack within 6 months;
clinically significant peripheral vascular disease; evidence of bleeding diathesis or
coagulopathy; history of abdominal fistula, gastrointestinal (GI) perforation, or intra
abdominal abscess within 6 months; history of anaphylactic reaction to monoclonal antibody

20  therapy not controlled with premedication; serious non healing wound; inadequate organ
function; locally recurrent disease amenable to resection with curative intent; history of other
malignancies within 5 years. If anthracycline chosen as chemotherapy, patients were also

required to have left ejection fraction >50% and no prior history of anthracycline treatment.

The trial was conducted worldwide (at least 22 countries) and accrued 1237
25  subjects/patients (Taxane (T): 307; Anthracycline (Anthra): 315; and Capecitabine (Cap):
615).

The primary endpoint of the study was progression free survival (PFS), defined as the
time from randomization to disease progression or to death, based on investigator assessment.
Kaplan-Meier methodology can be used to estimate median PES for each treatment arm. In

30  certain embodiments, the hazard ratio for PFS will be estimated using a stratified Cox
regression model with the same stratification factors used in the stratified log-rank test.
Analyses of PFS in each cohort is performed at the two-sided 0=0.05 level. Time-to-event

data are compared between treatment arms using a stratified log-rank test. The Kaplan-Meier
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BV (n=415) % of deaths 35 30 35 34 Median CS, npo 21.2 29.0 23.8 25.2 WO
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method is used to estimate duration of time-to-event data. The 95% confidence intervals for
median time-to-event are computed using the Brookmeyer-Crowley method. The HR for

time-to-event data are estimated using a stratified Cox regression model.

The secondary endpoints included objective response rate (ORR), one-year survival
rate, overall survival (OS), and PFS based on IRC assessment and safety. OS is defined as the
time from randomization until death from any cause. ORR is defined as the percentage of
patients who achieved a complete or partial response confirmed >28 days after initial
documentation of response. One-year survival rate is assessed between treatment arms using
the normal approximation method. ORR in patients with measurable disease at baseline is
compared using the stratified Mantel-Haenszel §2 test. Randomization stratification factors are

included in all stratified analyses.

Results

RIBBONT1 was an international, multicenter, randomized, double-blind, placebo-
controlled clinical study that enrolled 1,237 subjects/patients with locally recurrent or
metastatic HER2-negative breast cancer who had not received chemotherapy for their
metastatic disecase. See Table 1 for Subject/Patient Characteristics from the trial. The
primary endpoint of these trials was progression free survival (PFS), defined as the time from
randomization to disease progression or death, based on investigator assessment. The results
from the trial indicate that AVASTIN® in combination with the following used
chemotherapies for first-line metastatic HER2-negative breast cancer increased the time
women lived without their disease advancing, as defined as the primary endpoint of

progression-free survival (PFS), compared to chemotherapies alone.

Table 1: Subject/Patient Characteristics

Cap T/Anthra

PL BV PL BV

(n=206) (n=409) (n=207) (n=415)
Median age, yr 57 56 55 55
ECOGPS 0 53 52 53 52
HR positive 71 76 74 74
Triple negative 24 21 22 23
Disease-free<12 22 27 41 37
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81 83 81 p-value 0.076 0.44 Table 5: Safety Sunmary Cape Taxane Anthra
Event (% PL (n=201) BV (n=404) PL (n=102) BV (n=203) PL (n=100) BV (n=210)

Sel ect ed Wa2b108050969 PCT/US2009/065381
months
Adjuvant
chemotherapy 70 70 Y7 .
Taxane 41 39 15 15
Anthracycline 69 60 30 30
> 3 metastatic sites 45 43 45 45
Measurable dx 78 80 86 83

10

15

20

25

The results of this phase III study provide direct support for use of antiangiogenic
agents as first line therapy for patients with previously untreated breast cancer. The addition
of bevacizumab, an anti-VEGF antibody, to the taxane therapy (e.g., docetaxel or paclitaxel
protein-bound particles (e.g., Abraxane®))/anthracycline therapy (e.g., doxorubicin,
epirubicin or combinations thereof) or capecitabine therapy chemotherapy conferred a
clinically meaningful and statistically significant improvement in breast cancer patients as
measured by, for example, progression-free survival. The PFS median in months (95% CI) is
9.2 months (8.6, 10.1) in the patients treated with bevacizumab and taxane therapy (e.g.,
docetaxel or paclitaxel protein-bound particles (e.g., Abraxane®))/anthracycline therapy (e.g.,
doxorubicin, epirubicin or combinations thereof) compared to 8.0 months (6.7, 8.4) in the
taxane/anthracycline therapy without bevacizumab, with a HR (95% CI) 0.644 (0.522, 0.795),
p-value (log-rank) less than 0.0001. See Table 2. See Figure 3 to see investigator (INV)
determined PFS values and independent review committee (IRC) determined PFS values. The
PFS median in months (95% CI) is 8.6 months (8.1, 9.5) in the patients treated with
bevacizumab and capecitabine compared to 5.7 months (4.3, 6.2) in capecitabine therapy
without bevacizumab, with a HR (95% CI) 0.688 (0.564, 0.840), p-value (log-rank) 0.0002.
See Table 2. See Figure 2 to see investigator (INV) determined PFS values and independent
review committee (IRC) determined PFS values. See Table 3 for secondary endpoints, where
the PFS is divided by chemotherapy subgroups. See Figures 4 and 6 for subgroup analyses
of PFS by various cohorts, ¢.g., capecitabine and T/anthracycline in Figure 4, and
T/anthracycline in Figure 6. See Figure 5 for objective response rate (ORR) and Table 2.
Among responders, median duration of objective response was longer in the bevacizumab
arms for both cohorts : Capecitabine cohort, 9.2 months (95% CI: 8.5-10.4) vs. 7.2 months
(95% CI: 5.1-9.3); and for the taxane / anthracycline cohort, 8.3 months (95% CI: 7.2-10.7)
vs. 7.1 months (95% CI: 6.2-8.8). See Table 4 for Overall survival details. There is no
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unexpected safety signal. Safety was consistent with results of prior bevacizumab trials. See

Table 5 for safety summary. This improvement is clinically meaningful.

Table 2 PFS and OS

T/Anthr Cap
n=622 n=615
pl B pl B
n=207 n=415 n=206 N=409
PFS (HR, 95% CI) 0644 0688
(0.522, 0.795) (0.564, 0.840)
p-value (Log-rank) <0.0001 0.0002
Median (months) 8.0 9.2 5.7 8.6
ORR (%) 67 177 38 115
(37.9%) | (51.3%) (23.6%) (35.4%)
p-value 0.0054 0.0097
OS (HR, 95% CI) 1.032 0.847
(0.774, 1.376) (0.631, 1.138)
p-value (Log-rank) 0.8298 0.2706
Median (months) 238 25.2 21.2 29.0

HR=hazard ratio

Table 3 Secondary Endpoint : PFS by Chemotherapy Subgroups (mPFS=median PFS)

Taxane Anthra
PL(n=104) BV(n=203) PL(n=103) BV(n=212)
mPFS, mo 8.2 9.2 7.9 9.2
HR (95% CI) 0.75 (0.56-1.01) 0.55 (0.40-0.74)
p-value 0.0547 <0.0001
Table 4: Overall Survival
Cap T/Anthra
PL BV PL BV
(n=206) (n=409) (n=207) (n=415)
% of deaths 35 30 35 34
Median OS, mo | 21.2 29.0 23.8 252
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* Adverse Events (AEs) previously shown to be associated with bevacizumab

**Excludes AEs related to metastatic breast cancer progression

SAE—severe adverse events

The addition of bevacizumab to capecitabine, taxane or anthracycline-based

chemotherapy regimens used in 1%-line treatment of metastatic breast cancer, resulted in

statistically-significant improvement in PFS with a safety profile comparable to prior Phase II1

studies.
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4. The nmethod of claim1l, wherein said anti-VEG anti body binds the sane
epi tope as the nonocl onal anti-VEG- anti body A4.6.1 produced by hybri dona
ATCC HB MWBQ9810/053969The nmet hod of claim 1, wherein the aRCIrASE®B/063381 body i s
a humani zed anti body. 6. The method of claim 1, wherein the subject is
HER2 negati véVH2J I8 CHABMEBtIRod of claim 1, wherein the anti-VEG- anti body
i s bevaci zumab. 8. The nmethod of claim 1, wherein the anti-VEG- anti body
i s bevaci zunmab_an e chenot her i.S:C ci t,abi ne. 9, e .net hod of

i aim 8. uhanBr s REOSE TS fltase SABRERI i NEeror s G MBSy o

twi ce dauhder,@dnipaiymghdidniotkrie@ahthd sijedt aaatreernd Aekitbe cadpiigihg b affécdive of
bevaci zumab i s 2515ng/k% IV on day 1 of —each 21;day4§gcle. 10, The net hod
of cl ai mMPUN{Pet &5apt aeehamathsrapy aBd po ANt B R artibediamhsrein paidguRiget has sat day

1 of cea - t LS j i

adni 5 ot SeEg 78 fiEemaBR Ry B Rl iR S er M ot

( Abr axameceb)ed\phiioc hdjusaradhemothtiape th 26@rengt hids tdnew eqyal 3o W edosithsaincE EGSt
5-fl uorour aci ich is adm nistered 500 nmg/n2 1Y, 30 epirubicin which is
adni ni std@?eean%vyﬁ%@ thg Frepmiopt Ersmen eifeshiNely K el CRFORFNID iRy Survival of
2010/ 059196655259;{_U82009/ 065381 admi nistered 500 ng/n2 1V on Day 1, or FAC
5-fluorouracil which is adm nistered 500 ng/n2 |V, doxorubicin which is

adm ni stered. 50 ng/ V and cycl gphosphani de whi ch is adni.nistered 500
mg/ m2 | ¥ on heyleir?ﬁ)dgf Ck@?alwsba%ab%éwﬁelﬁﬂ@ew@wmw SIRSCHAPIBY 186 g/ n2 1V

and 1gyclamp Ql"h?é"ﬁﬁi&'tm% bigx AWMU a2 b161r6( i ORmE YAt TR o MiRikahew),1 or EC:
5 Epirugiciﬂﬁﬂﬁié s adniﬁis?eﬂ%% 50-%%0 hg/nE%% angqggélophégph%nide

whi ch i sloagmwbivins epiredciB00-BE0ourg¢ihRy¢oplarspDayide oevenyinetwsdheveeks. 11. The
met hod of claim11, wherein the progression free survival of the subject is
ext ended- by dthenesiaad efirdaim b whsiin therchempothoytpy of dmiprataentireiBSBCABPIISh) ect
treated wit I . 12. IAlR. wherein

t he proépgégﬁ%ﬂﬁ?ggg%gt?5?@§¥u%f81 g“é%éﬁggggfgag%ggﬁﬁggqg%%ggyﬁ%ast about
2. 9 nontfherosnesil, dopalsiet and caclopiwphanide catAC rdabadicin tind tydoptlospiaintiés, apy
al one. 13. The nethod of cﬁai 1, wherein the anti-VEG- antibody has a
healy cRAES: FarPhisInandcyrlon %@H%PF@ing the followi ng ami no aci d sequence:

15 EVQLVESGGG LV%%GSLRL SCAASGYTFT NYGVNWRQA PGKGLEW/GW | NTYTGEPTY
AADFKRRETF Shomskoray claapyNsmRAED seal/aneXia anpasshins tiowamocpitere asghe ( SEQ

D NO 1 | | ah [ A Akl j [ Sl f W ng am no
aci d sedtgncise PR A ER RO PRt el BT ve 20
TSSLHSGVPS RFSGSGSGID FTLTI SSLQP EDFATYY YSTVPWFGQ GTKVEI KR (SEQ I D
NO. 2). S14. The ricthodgf claina g, hgroiethg entt VEGH petikadydambemaniacdariibedhy subj ect
conprising a package conprising an anti-VEGF anti body conposition and

I nstructs, onghé afethisslioTgldime , amkiciMbisulgBétiiDPIER2GRAMOS. t i on i n conbi nati on
wi th taxane therapy or anthracycline therapy, wherein 25the instructions

rechh gy that 06 AL eRTH AT Whicfefh Bl XA GE Fheistdli Sl GGEh VI N9 taxane

t hera

8. The method of claim 1, wherein the anti-VEGF antibody is bevacizumab and the

chemotherapy is capecitabine.

9. The method of claim 8, wherein the administration of capecitabine is 1000 mg/m?2 oral
twice daily on Days 1-14 of each 3-week cycle and the administration of bevacizumab is

25  15mg/kg IV on day 1 of each 21-day cycle.

10.  The method of claim 7, wherein the administration of bevacizumab is 15mg/kg IV on
day 1 of each 21-day cycle, and the chemotherapy is docetaxel which is administered 75-100
mg/m2 IV or paclitaxel protein-bound particles (Abraxane ®) which is administered 260
mg/m2 IV every 3 weeks, or FEC: 5-fluorouracil which is administered 500 mg/m2 IV,

30  epirubicin which is administered 90-100 mg/m2 IV and cyclophosphamide which is
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or anthracycline therapy and bevaci zumab is 9.2 nonths with a hazard ratio
of 0.644. 15. A kit for treating netastatic breast cancer in a human

subj ect cwoppimispga package conprising an anti-VEG- anPChasgoooosi3esi tion
and instructions for using the anti-VEGF anti body conposition in
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anti-VEGF antibody is bevaci zunmab. 17. The kit of any one of clains 14
or 15, wmEmgily %nﬁéyglabil@@hamgiemmh sudmynigtared SAPEW0 nsy/m?2 Fyhan Rpy 1 of E€T ai m
14 Pg %pléﬁ’B%L%ﬂlch (ﬁltrﬁBls‘?e% /IHEW‘%%! Eycloptivs ﬁé?ﬁdﬁ?@v jgnti - VEG
anti body™in the” manut act ure a nedicCArent ' 6re oF Sar Ing Toca Iy recurrent

or net astalinisteirdsa8i600anger IVroreDsubeat threbereksn sai d subj ect has not
recei ved any chenot herapy for locally recurrent or netastatic breast

cancer, jandmag nfeasodvItcldimce lw\h@ﬂtupﬂlb%o%'#gdsib\ﬁéffﬁe saRevm ol el cetis leREHidENCE
| ess than or equal to 12 nont hs since 1ast dose, wherein 10t he use

ef f ect i Palay leastabauts! mrathsraeere sdic sompared saianatherisubjectitreatedupifietee,  and
wher ei n i nt further conprises at |east one chenotherapeutic
agent . Cégﬁoﬁﬁgbﬁggﬁof claim19, wherein the chenot herapeutic agent is
capeci tabi ne, taxane, anthracycline, paclitaxel, docetaxel, paclitaxel

pr ofii n- IBouF{he prethadcif ki, yheremptha parasoysiondisearinyaof theeybicabis exignded
S5-11 “Or eaLt’abSX tojhé) %ﬁﬁh}?ﬁ:‘n%%m ’ e%‘%B’Qh&ﬁ{; sﬁgﬁ&@%‘%ﬁ%ﬁ; tﬂﬁ%]r:hyﬁgthl%fa%y()f

cIa|n11 ereln t5c”agen Florourac
epirublekmm.and cycl ophospham de, or FAC 5-fl uorouracil, doxorubicin and
cycl ophospham de, or AC. doxorubicin and cyclophosphanlde or

Epi rubi gﬁﬂaﬁpggﬁeﬁ%&%%ﬁﬂa%%m the a n%zEyff ngtb%?g h%ﬁr%‘ﬁbﬂ & a}é@ ffel n the

anti - VE i's a humani zed anti bo I'm 19,
wher ei n rédien eofrhj)risﬁEgBEea“alﬂovbl@gytmlm foed amjuzneab. 24, The use of claim 19,
wherein the subject is HER2 negative. 25. The use of claim19, wherein the

A e A O S A A S R T

adm ni stered 1000 ng/n2 oral tw ce 25 dai 14 of each 3-week
o o o TR S e R R R S T AR Dy NS R R Y SEARER 51 o

cycle. 27. The use of claim 23, wherein the adm nistration of bevaci zumab

i s 15nmg/tkgy GESHW dBD UW@QE@ALNTAISSISEQ@YDING . 13nd t he chenot herapy is
docet axel which is admnistered 75-100 ng/n2 |V or paclitaxel protein-bound

2823}gggg%éé%#?%@gbgg%ggggg?nngﬁggk%H%%§p§9§éwgn¥p@ndSmﬁﬁega5 fl uor our aci

whi ch is adm ni stered 500 i rubicin which is adm ni stered 90-100
ng/ n2 |@1%T@§E$%bﬁé§b’r¢a%n§€ ICWSMQ [SRI¥LNIVEY QP Sy Y E v on Day 1,
or FAC. 5-fluorouracil which is adm nistered 500 ng/n2 IV, doxorubicin

whi gb | TS8UMST WS RESGSG ST ETLYISSIR FOFAINos00@TY §EVRIW TGS

GTKVEIKR (SEQ ID NO.2).

14. A kit for treating metastatic breast cancer in a human subject comprising a package

comprising an anti-VEGF antibody composition and instructions for using the anti-VEGF

antibody composition in combination with taxane therapy or anthracycline therapy, wherein
25  the instructions recite that the progression free survival for subjects receiving taxane therapy

or anthracycline therapy and bevacizumab is 9.2 months with a hazard ratio of 0.644.

15. A kit for treating metastatic breast cancer in a human subject comprising a package
comprising an anti-VEGF antibody composition and instructions for using the anti-VEGF

antibody composition in combination with capecitabine therapy, wherein the instructions
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2010/ 059969PCT/ US2009/ 065381 34.. The anti-VEGF anti body of claim 30,
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15mg/ kg YYoBhpsRRgmifle %@b‘r?xﬁ -Cbacagl/ SR EYLOPhOSham e ORRCT EVE@CWbody of

cl ai m 34, c¥hsSsphdmidhe admi ni stration of bevacizumab is 15mg/kg IV on day 1
of each 21-day cycle, and the chenotherapy is docetaxel which is
10adm ni stered 75-100 ng/n2 1V or paclitaxel protein-bound particles

( Abr axa@. OYhevbsecdf dlamadyiwhiestietheinf 60EGEH Antbddy iew bnyaiizedkakdodpr FEC
5-fluorouracil which is admnistered 500 ng/n2 1V, epirubicin which is
admpi sber edndQscAIATH 12 wh¥rAtho G EIARGP SR ACb WA En6, admi nistered 500
ng/ m2 1V on Daysl, or FAC: 5{flu8roura0|l whi ¢ ?s adninﬁstered 500 ng/ n?2
'V, doxqrubjcin which is admnistered 50 ng/n2 |V and cycl ophospham de

whi ch i 41571 aﬁf%?flsftcf%%@’@g@f%7 ubigetdh DEgARYC. AC:  Doxor ubi cin which is
adm ni stered 50-60 ng/n2 1V and cycl ophospham de which is adm ni stered

500- 600 25g/ fifle by aivldayl 9l wherdaCtheBpii+ WBGE antivdiydhibévacadmiabiasd gdreed 90- 100
mg/ n2 1V, and ﬂéélo hosghanide. ich is adm nistered 500-600 ng/n2 |V on Day
1 every SPHPROCIRREMI agent 186apesiiabing, i - VEGF anti body of claim 30, wherein the
progression free survival of the 20 subject is extended by at |east about 1
nont h or26nor 8 whisnotdampa? & dviteocinnaicdedabisaisjadotinibteedt 900 mg/in2 tolnd twice

¢ heg‘gt hedralew Xn %la%] ?-'14 of each 3-week cycle and bevacizumab is administered15mg/kg IV on day

1 of each 21-day cycle.

27.  The use of claim 23, wherein the administration of bevacizumab is 15mg/kg IV on day
1 of each 21-day cycle, and the chemotherapy is docetaxel which is administered 75-100
mg/m2 IV or paclitaxel protein-bound particles (Abraxane ®) which is administered 260
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mg/m2 IV every 3 weeks, or FEC: 5-fluorouracil which is administered 500 mg/m2 IV,
epirubicin which is administered 90-100 mg/m?2 IV and cyclophosphamide which is
administered 500 mg/m2 IV on Day 1, or FAC: 5-fluorouracil which is administered 500
mg/m2 IV, doxorubicin which is administered 50 mg/m?2 IV and cyclophosphamide which is
administered 500 mg/m2 IV on Day 1, or AC: Doxorubicin which is administered 50-60
mg/m2 IV and cyclophosphamide which is administered 500-600 mg/m2 IV on Day 1 or EC:
Epirubicin which is administered 90-100 mg/m?2 IV and cyclophosphamide which is
administered 500-600 mg/m2 IV on Day 1 every three weeks.

28. The use of claim 19, wherein the progression free survival of the subject is extended by
at least about 1 month or more when compared to another subject treated with the

chemotherapy alone.

29. The use of claim 19, wherein the progression free survival of the subject is extended by
at least about 2.9 months when compared to another subject treated with the chemotherapy

alone.

30. An anti-VEGF antibody for use in a method of treating locally recurrent or metastatic
breast cancer in a subject, the method comprising administering to the subject a treatment
regimen comprising an effective amount of at least one chemotherapy and an anti-VEGF
antibody, wherein said subject has not received any chemotherapy for locally recurrent or
metastatic breast cancer, and/or has not received prior adjuvant chemotherapy in recurrence
less than or equal to 12 months since last dose, and wherein the treatment regimen effectively

extends the progression free survival of the subject.

31. The anti-VEGF antibody of claim 30, wherein the chemotherapeutic agent is
capecitabine, taxane, anthracycline, paclitaxel, docetaxel, paclitaxel protein-bound particles
(e.g., Abraxane®), doxorubicin, epirubicin, 5-fluorouracil, cyclophosphamide or

combinations thereof.

32.  The anti-VEGF antibody of claim 30, wherein the chemotherapy of the treatment
regimen comprises administration of FEC: 5-fluorouracil, epirubicin, and cyclophosphamide,
or FAC: 5-fluorouracil, doxorubicin and cyclophosphamide, or AC: doxorubicin and

cyclophosphamide, or EC: Epirubicin and cyclophosphamide.

33. The anti-VEGF antibody of claim 30, wherein the anti-VEGF antibody is a humanized
antibody.
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34. The anti-VEGF antibody of claim 30, wherein the anti-VEGF antibody is bevacizumab.
35. The anti-VEGF antibody of claim 30, wherein the subject is HER2 negative.

36. The anti-VEGF antibody of claim 30, wherein the anti-VEGF antibody is bevacizumab

and the chemotherapy is capecitabine.

37.  The anti-VEGF antibody of claim 36, wherein the administration of capecitabine is
1000 mg/m?2 oral twice daily on Days 1-14 of each 3-week cycle and the administration of

bevacizumab is 15mg/kg IV on day 1 of each 21-day cycle.

38.  The anti-VEGF antibody of claim 34, wherein the administration of bevacizumab is
15mg/kg IV on day 1 of each 21-day cycle, and the chemotherapy is docetaxel which is
administered 75-100 mg/m2 IV or paclitaxel protein-bound particles (Abraxane ®) which is
administered 260 mg/m?2 IV every 3 weeks, or FEC: 5-fluorouracil which is administered 500
mg/m2 IV, epirubicin which is administered 90-100 mg/m2 IV and cyclophosphamide which
is administered 500 mg/m2 IV on Day 1, or FAC: 5-fluorouracil which is administered 500
mg/m2 IV, doxorubicin which is administered 50 mg/m?2 IV and cyclophosphamide which is
administered 500 mg/m2 IV on Day 1, or AC: Doxorubicin which is administered 50-60
mg/m2 IV and cyclophosphamide which is administered 500-600 mg/m2 IV on Day 1 or EC:
Epirubicin which is administered 90-100 mg/m2 IV and cyclophosphamide which is
administered 500-600 mg/m2 IV on Day 1 every three weeks.

39. The anti-VEGF antibody of claim 30, wherein the progression free survival of the
subject is extended by at least about 1 month or more when compared to another subject

treated with the chemotherapy alone.

40. The anti-VEGF antibody of claim 30, wherein the progression free survival of the
subject is extended by at least about 2.9 months when compared to another subject treated

with the chemotherapy alone.
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