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Cancer remains to be one of the most deadly threats to human health. In the U.S., cancer
affects nearly 1.3 million new patients each year, and is the second leading cause of death
after heart disease, accounting for approximately 1 in 4 deaths. It is also predicted that cancer

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

25  treatment extremely difficult.

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
30 is one of the most dangerous discases facing women today. 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).

Knowledge of the basic biology of breast cancer has expanded exponentially over the
1
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previously treated metastic breast cancer are provided. In particular, the invention provides
25  data from a randomized phase III clinical trial of bevacizumab (AVASTIN®) in combination
with chemotherapy regimes in subjects with previously treated metastic breast cancer in
human subjects. Such chemotherapy regimes include taxane therapy (e.g., paclitaxel q3wk or
weekly, paclitaxel protein-bound particles (e.g., Abraxane®) or docetaxel), gemcitabine,
vinorelbine or capecitabine therapy. The success of the trial shows that adding anti-VEGF
30  antibody to chemotherapy provides statistically significant and clinically meaningful benefits

as a second line therapy for previously treated breast cancer patients.
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embodiments, the chemotherapeutic agent is for example, capecitabine, taxane, paclitaxel,
docetaxel, paclitaxel protein-bound particles (e.g., Abraxane®), gemcitabine, or combinations
thereof. In certain embodiments, the chemotherapeutic agent is for example, capecitabine,
30 taxane, paclitaxel, docetaxel, paclitaxel protein-bound particles (e.g., Abraxane®), or
combinations thercof. Two or more chemotherapeutic agents can be used in a cocktail to be

administered in combination with administration of the anti-VEGF antibody.
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30  antibody. In some embodiments the marketing is followed by treatment of the subject with
the anti-VEGF antibody with or without the chemotherapeutic agent.
Also provided is a business method, comprising marketing a chemotherapeutic agent

in combination with an anti-VEGF antibody for treatment of previously treated, e.g., breast,
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I n addi tHYWeSSEWBHIDEWGEQOTLFACVISH{SEQEDMNwove aspects, the VEG--specific
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an Fc portion, an F(ab’), an Fab, or an Fv structure.
In one embodiment, the treatment is a combination of a VEGF-specific antagonist,
e.g., anti-VEGF antibody, and at least one chemotherapeutic agent.
25 Each of the methods of the invention may be practiced 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 cancer, squamous cell
cancer, small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung,

squamous carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer,

30  gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver
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Figure 3 depicts the cohort-specific analyses of PFS of the study in Figure

1. Fi gurthe eengepiMenitaring cap P@é@qowl%@pB?wéamakeebbﬁvat?wélngtpa%gresswnﬁmjur e 1. |
15 DETAI | | T - " L " A
shER A o V&R surv%gt(gﬁ dr%?cﬁb@ régﬁ&{eﬁcﬁ é%{fggﬁﬁzr In %Ef%%nb%dlﬂlﬁt}ls e

to refer to the 165-am no aci man vascu | ¢ gr owmt
fact or amdPFSbathe @SI@1the ORESIs, cvaladted afimmdinR6on afrireomacti. d human 20vascul ar

endqgrhelial ¢gell growh factors, a cr.ibed by, e.g., Leu et.

Serahoe ! S e Deamnt e WHRrRl Rt SRR profimmdsliiass P Suis P GB01)
t oget hernMbddy, & RevAativhmht, irO&SeitddNrah hfd b Iaf%ge ﬂé@%@%rgggtmbw@oeof
VEGF-A is paft of a gene famly including VEG--B, VEG--C, VEG--D, VEG--E,

VEGF- F, negilig, Pa@pre(@arly Aropm albat 5inye/bi trddboub 13 mg/Ke gieluding brtmpt hegepto?

tyrosi ne kin s, VECGFR- Fl t- 1) , and., VEGFR- 2 | k- 1/ K the latter 25
ot g ¢ R Tof Tepk S et St dhaBlinny St S e S of gnat s
of VEGFd8pentitth dr 08 @ygeYandReWSTRPLT thedischiRs Hoeeipehide Blmidigehtians avdresepdlor for
hepari n- bi ndi ng VEG- A isoforns, and nmay play a role in vascul ar

devéPopent or lypger: dapgadingarthegondiiorthptreaimept sepgtpiged snteiEreanceiin

non- hu Les S Qr . Pri i froma
spoci 11 ceaBlBrUEuCHANBRRR Troc] ShotiBled hd B Repd s MR B " 50
MVEGF f Giereiuod e wiEGHhe dhelnt @eraxaMpleitheiaatiaV BOF ustisbdyfitief i@reritiontis uncat ed

forms or fragnments of the pol ypeptide conprising amno acidgs 8 to 109 or 1
to 109 &FinlﬂIH%tengf9ﬁa?7?‘f?6Y WEPH MR OVERSKR IO LV N TR B1cF sy afcaegqsemﬁmfwm act or .

Ref er enGgodi% ARNgY ot 95 Woy/Rf, i ing YR fR LikdiRd 26 §HEALE YSPLA046 Aibficg

20 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
intravenously). In other embodiments, one aspect of the treatment is with the VEGF-specific

25  antagonist in extended treatment phase or maintenance therapy, as assessed by the clinician or
described herein.

In other embodiments, treatment with the VEGF-specific antagonist for previously
treated metastatic breast cancer is in combination with an additional anti-cancer therapy,
including but not limited to, surgery, radiation therapy, chemotherapy, differentiating therapy,

30  biotherapy, immune therapy, an angiogenesis inhibitor, a cytotoxic agent and an anti-
proliferative compound. Treatment with the VEGF-specific antagonist can also include any
combination of the above types of therapeutic regimens. In some embodiments, the

chemotherapeutic agent and the VEGF-specific antagonist are administered concurrently.



may be identified in the application, e.g., by "VEG- (8-109)," "VEGF
(1-109)" or "VEGF165." The amino acid positions for a "truncated" native
VEG- ar e wiorzhawveekeas i ndicated in the native VEGE sequeRCe/USEao/0exanpl e,
am no acid position 17 (nmethionine) in truncated native VEG- is al so
position 17 (mttengmidirednts whivhtindedoaGrlditiinel antueamaccticrany.i thesw)sdech bas

binding affinity fo he nd.Flt-1.recepters co rabl.e to natjve VEG-.
A anc o enfi gl Rod T AR citsat e B G f R e i R ST b ren
af fi ni t wfiehghirsinRehfidrcot e VHTGE-gicifhagyagdglse Clnshe Whitb didniethé Y BTG caific
binding affinity for VEG, for exanple, the antibody may bind hVEGF with a
Kd val uén@ggonst ademistged pither alope onmtithwodptizeneasitharey. aeybobredrgiaistared #fed by a
surface pl. nce based assay (such as the 10 Bl Acore assay as
descrgi bggélﬁtﬁ%h%%}?cati on Publication No. W2005/012359); enzyne-Ilinked
i mmunoabsor b&iherasstanes o h&Ahtaganel the ipehiién will BssAyiten( ot thRFAlcsYing f or
exanple. In certain enbodjnents, the anti-VEG- anti body of the invention
can be d¥&leddescipiionafesrawingy et theclgigisget i ng and interfering with

di seases or conditions wherein the VEGF activity is involved. Also, the
anti body may be subjected to other biological activity assays, e.g., in
15or der } i a therapeutic. Such assays are
known i#%@gﬁgﬁﬁm@ﬁ?ﬁﬁhﬁ@m%% antigen and i ntended use for the
ant i hody. EXx | es include, but, are.n limted to, .the HWVEC i nhibition
2107 or R AR R s e P bl Ml edten B e BoSEbon,
for ex amﬁél%ingMVﬁdﬂidm%Eg?‘nﬁA{/&g%ébW(Akmllﬁbbﬂfﬂ Yarlo@b cidmsthé@pie.her VEGE
honol ogues such as VEGF-B or VEGF-C, nor other growth factors such as P1GF,
PDGF or 20 bigure 2 depicss thypamaaneedperit enalysiepePkS pbthg stdy ée Higare hpabl e of
neutrali zi ng,., i Lnhipi ting.. abr ' I RA. of. | nterfering

w th VEG- actFil%ﬁ%gédse%?cﬁ%ﬁhgglogég&'lsg%ifbcl %&B%gg éf{)%osnéefe[g%gtrl%ggén lr‘ecept ors.
VEGF ant agoniRgrei 4ddpitdethanb]ccizGespoiist bodoethe andy amFiggent.bi ndi ng fragnents
t hereof, receptor nolecul es and derivatives which bind specifically to VEG-
25 flRer eby sequestering its binding to one or nore receptors, anti-VEGF

receptorDﬁKPptgﬁieﬁ%%@gPyﬁgﬁ recept or antagoni sts such as snmall nol ecul e

inhibitors o tyrosi ne ki nases. A "native sequence"

pol ypepti ﬂgﬁ: a pol ypeptide having the sane am no acid sequence as
a pol ypépﬁ?ﬁg erlz(ﬁ“éd fromnature. Thus, a native sequence pol ypeptide can
have the am no acid sequence of naturally-occurring pol ypeptide from any
mammal . SucThaatrin/'e/ BOFs@dOEnGE-AYak yipeh irefer wahe bhesS-amidedoddhdmanvasatilbr e or
can be produced by reconbi nant or nthetic means. The term "pative
sequenc@mgﬁg?liﬁgé?ﬁ/g@é"tg fstarpng afrlﬁtﬁﬁﬁ%k-@ iprs &% #ik Woa PR PymaRy

trupgat %Qs&l[ar%ﬁz}({tﬁélﬁ@' célPQE‘évtﬁ’?acE € RALWPHRY b?,ee.ééeL&ng R Hl. sz%fz@é} ohd. oy
domain WO 2011/ 022264PCT/ US2010/ 045147 sequence), naturally-occurring
vari ant (1@Mmnddianck eahlt dfohdiridoetiy., SPRIEEP b togsjheamdthribt vatatally coamting i ng

allelic riants of th 0 ept | . A ppl ypeptide."var.i apt" ans a
b1 ol ogi AHFIS AP EOB R, KEGT4 inedt BEatERbont’ awdiing N6 aicha
sequence/pEgient MBGIMD, WEATRENGEGYEF SAEUROF e VIEIBLASH a8y bakRo Was hait s

i nclude, for 5 i nstance, poiypeptl des wherein one or nore am no acid

r esi duesffarity rackiter, tywsing ddinsisesd V EATFR-h €FINdp) agl VEGHRAR §Flsf1/KRR) pibE Yasept i de.
O di,parily, variant will have . at |east ahgut. 80% am n j gquence
Caefer ¢ yeigfirion fdbsntiost o QU engBBR b S pedr A AR B Gent 1 ¢y,
and evemduitichally afcaropiling 1 abs b&asicradiied s 9 50¢cpidr e hephrth-bRdgEGFdent i ty
with the native sequence pol ypeptide. 10The term "anti body"” is used in the

br oadestiscfeimseanth@ay playddels inyawsledayclenaemodine i N QT org TEOF-Aedst h or

i ntact ' [ - i [&S; | & t

ant | bodr gar i B8R Ein AEIXSLPRE Bl BEM AL SodBhflge ng

ant i bodWHEGRGorN $pecHRespbatis)indicatédbgtcans tivhys @MHGT for hmat @GO _

010801 SRR VRGO PGB S O 0 SARLIR g oPuoer o
fragments of the polypeptide comprising amino acids 8 to 109 or 1 to 109 of the 165-amino

acid human vascular endothelial cell growth factor. Reference to any such forms of VEGF



15 i mmunogl obulin heavy chain is that of the EU index as in Kabat et al.,
Sequences of Proteins of Imrunol ogical Interest, 5th Ed. Public Health
Servi ce, Watzoanebkeknstitutes of Health, Bethesda, M. (P83¥X)S20100835185S|y

i ncorporated herein by reference. The "EU index as in Kabat" refers to the
r esi due meyrisadémgiodfin theeapplipaiion] gGLbEGVERIE Boldy),” TNEGH* 10" 61Kd val ue”

accor di n i,5.i nvention, is.in gne .enbodi nt. ed 20.by a

o bR o8 Th M M kit SRR et R, St Boon of t e
ant i bodynd@bdeRinVESTatiR EQF e enéle SikdricR @ pley arh i@ bl posiMond 7qafe@oningtin
measures solution binding affinity of Fabs for VEGF by equilibrating Fab

with a riunrsted natbecdHEF at dlempasitiqm Pia(methigniap sig noEarVESD) The ttuneatgd aslévice of

b BBl AR SR G LI B R o

293: 865-881). 25 In one exanple, to establish conditions for the assay,
mcrotiter phdhes-VHYyhenxtjboay? iscamadnatodywbnnbigid tolWEGF Svithghufificiaft adfirdgpdndr i ng

anti-Fab anti.bo (Cappel Labs) in 50 sodi um car honat e 9.6), and
sgbsequéa?ql{wm t mS%&W#)nwma@&mﬁélagﬁ i R VPRE FS1 ¢ o ¢ 0
five NOWkampl, HOAMKLRARALALHN & VERIPRAKLIGE Cl¥e @%}weénnm@ AP0 -8 BBy

plate (Nunc #269620), "100 pMor 26 pM[ 1251 ] VEG-(109) are m Xed with seri al
di | ut i onffinficsamFabe 3Gcwmiinghber ewface plagmon Fetondie(bRpaistssayetsudi as,th¢ 1997)

ronder TR e oaE o Thay" PACTRUEk o BBl So L ERALIPIR ey R o
equi | i bninksa irﬁmﬁmmeemﬁ@@gqamﬂ : aﬁdl@orﬂf)@titﬂéh%sa?g .4 ransd)efor efarhflet e

capture plate for WO 2011/ 022264PCT/ US2010/ 045147 i ncubation at room
t enper atcotaneambogineentp the, anfineEGEaptibasty afshe apntioaarmeu by uagttiast hibegpeiites washed

ei ght ti W .19 =20 j . I i .. 1.50

ul / wel | aggﬁéﬁakgﬁtﬁﬁéé?TW%}@@tﬁg gg§§e S &gcgo%git S ?Vsh %{f?dglgﬁ(?]% a?tgvétyé?at es
are coufifedvan MAsd,apeaitivodgatiybesabiséted td HackEodyichodctiv RN asfai)c@S,.in
Concentrations of each Fab that give less than or 5 equal to 20% of maxi mal

bi ndP ng o&¢s te it oeifesdivenass apaetapeitie HIChERIYS asdapen inteartiing t o

anot her i i i f snon
e onan SPARUHRE furb A anlibbuMpdSheB i or MEARHORT. BadiBlebthchit ARG EhaPToN
Pi scat awayitedNd,) thaH PG wltibitipmassbyy;) tumed cdVEIGH t{ BrhilG8)n &VE/sahs dsscabed 1h0

respons & . Briefly, car t hyl at ed dextran .bi osenso i ps
(OB, " BRATTSeRe. B sraniek T Ra  hORBOR, Bty ot bind & Sther VG

( 3- di metRoaBuBORICARY VEGRABRA EGF 4€ nBY Hhechbeit Stk Elieh a8 PIGF, PDGF or
Nhydr oxysuccini mde (NHS) according to the Supplier's instructions. Human
VEG0i s blildFut ed wi th 10nM sodi um acetate, pH 4.8, into Sug/nml (-0.2uM
before injection at a flow rate of Sul/mnute to achieve approxinmately 10
response uni,t. of coupled . .protein. Follow.ng.the. injection of. human
VecE. 1M ot AandrGhinBlo 8y RrEt B Nt de RS AR Db BE g p R

Ki neti csbfopasy, eeRiding, ortikvorfEin dwik MEGF adtlvikidsandudihg 8 bindthgA8 oab/bt moH0 nM
are injected in PBS with 0.05% Tween 20 (PBST) at 25C at a flow rate of
appr oxi ne@l yecopigny W EGE aglagenists instdeantsVEGE gntahodigscrndiaggr-binlivg r at es
(kof f) ' i =t Q- i; indi del

(61 Acor S EaattrEE RHRbD AR BB EadRG P LRI e NIRITLC
assasdi atthavebyaseduehtaigdisdtinding seneargianrectp@rse quii-VMHEGH rosegibsanibodics amd

const an ) was 20cal cul ated as the ratio, koff/kon. e.g., .Chen, Y.,
et al., tV(E(i‘gfgéﬁ)ceBtpr oo s sl glecilq mbfbétowkfﬁ%% WEDERSidine g by
the surface plasnon resonance assay above, then the on-rate is can be
determ ned Ry-4gldgqReddet ?B%Gﬁﬁfe QHRRGH NIy RPRAL AMang HRtsaAR ARG Scil he

i ncrease or decrease in fludrescence emssion intensity (excitation = 295
nm em sequsnce=as3oolypaptide demvddafham patss) Hius2&@tok saquRoadpappéptidEGH bavei body
(Fab for in PBS, pH7.2. in the presence 25.of. increasing,cangentrations
of - hurmiiheo R B¢ B fr o wiiigby DsPiriaE B S oitid o mahe fut - SHGT M8
spegbr oRBqRNce lsaylsegaiae 2arSbORolated V6 HARRESH 3P 86 HFRRBENBY: Ricofbiflalt or
Instrunents) or a 8000-series SLM Am nco spectrophot oneter

( Ther mo SpiBetiomeans. vitetiera 'Sxative saquensge pekypentides speaficadly engempasseseratigeldyr di ng
to this | I i | i r b i wn in the
art. soRePFEE LB G RTAAAEN b BB R 2 RRERPAUPT NG |
inhibits or reduces biological activi by of the antigen it binds. For
exanpl e, a VEGF-specific antagoni st antibody binds VEGF and inhibits the
ability of VEGF to induce vascul ar endothelial cell proliferation or to

i nduce vascul ar perneability. Preferred bl ocking antibodi es or antagoni st
anti bodi es conpletely inhibit the biological activity of the antigen. 10 WO
2011/ 022264PCT/ US2010/ 045147 Unl ess indicated otherw se, the

o - g, e - R T T] o " M



5" Anti body fragnments"” conprise only a portion of an intact antibody,
generally including an antigen binding site of the intact antibody and thus
ret ai ni ngwohetiaieisuty to bind antigen. Exanpl es of anti pouyusteiagusnt s
enconpassed by the present definition include: (i) the Fab fragnent, having
VL, CL, sudcaod, mraﬁmmn’gng aiignt foresialy, afteragimeahy splichd ddrmisg ared meprafly-agment
haV| ng one or npre ¢ te| re idléfi at the CGterm nus of the CH1L domain;
(rii) t REUHEZ 149 g%lgﬂ 3‘“7 id CHL donmi ns; (iv) the Fd' fragment
havi ng VH and CH1 donmi ns and one or nore cysteine residues at the

C-term nus afpdlfiRpddl vdam? mearsw) biblogicklVy dctiagpeiRpephidy hidng fecavlabandovk
domai ns of a single armaf an anti body; (vi) the dAb fragnent (V\ard et al.
Nat ur e 238N0 aadiseguence idpgtty)withibe Ravsrsfuanse palyRentde. d%}r?awanar(ts/inply ¢4 at ed
CDR keg

Fab 5107 e bbppdet e e R BRAL i oDl ol ERERE URGLUEIS B
single ©|n€I-tBI‘1’ﬂlﬂt18 dsfaﬂeypcrtpp@adé @rd(narlgz asangltevit havaatfedst smﬁwﬁo%&mmo emdal

Sci ence 242:423-426 (1988) d Huston e USA) 85: 5879- 5883
(1988) ) Sequeyce Yeafydinge DrGfrRLY %de%sml?ogléﬁo(% %Pﬂ@cg é‘@?nc%@ﬁﬁ?tﬁ’s?l’rﬁige"ﬁnheavy
chain vadrdBletedonak [baét\@ﬂbmcgm@ﬁﬁ&dac&@seau&ﬁ&nae&lg@mh\f@éﬁafmk SeqlR®i n (VL)
in the sanme pol ypéptide chain (see, e. 97, WD 93/111e61; and
Holllnge)pl}(pbpmal : Proc. Natl. Acad. SC| USA, 90: 6444-6448 (1993)); (xi)
I| near anti bodi es” corrpri sing a pai r of tandem Fd segnents (VH CH1-VH CH1)

, toge Wit h,.c . enent a ht chai n pol tid for. air of
ant 1Gen b ndlbi e raEST Sapa i by SRE e BR RSP R g e Toos)
and US RricRiding¥all 1&ng@ifds iBi0) moﬁditﬂoﬂae aﬂﬁbdmp@bmﬁinamﬂﬂbb@féy m@gvals@d herein
refers to _an anti body obtained froma 25popul ation of substantiall y
homogenabiiRodies mybirpesific pnighodiashe i Ripoqidaantibediash eadl estikasinitagsicaty (ase
popul at i Iy I urally occurring nutations
t hat na})gg)éﬁ p?éés%n%gtthé;}%%hﬁgé{r:ﬁg%%%[dsb?& rclglcﬁ%tloﬁ' anti bodi es are highly
specific, being directed against a single antigen. Furthernore, in contrast
to pol ycI ondhreaughowssllysperiépatiat armlrtﬂainisaﬂlemymbenmg <yf thacdsubhes di 4if er ent

anti bodi.es directed a st .differen erm n opes ch 30

a& oﬁ@muaﬂsbﬁmhqagm Bt hat %%E? ﬁydméexs%sria et ém@ﬂaﬁfé)% o Brqdeins
ant| gen.,s Trﬂﬂuﬁ@ggzﬁ&%teréwrH?EJEQ“Ptlbhc'E?eaHHtSeM’cebNaﬁ&EhitIﬁs%%Qe@&f H&ﬂm' ring
production of the anti body any particul ar nethod. For exanple, the

monoc| omgthcady, M)d)dil%l)l@pbﬁslwswmmamdd:@mmbm@fwm@ The“Edvedsxizsnn may be
made by rid t hod first ri be y r et al., Nature

Toe: 400 MRS %if&}go%?ﬁaﬁ RSV ERA ?Fybe Thie by

reconbi nant “@; ho 9 tg S. Patent. No. é6 567 Th

" monocl onal O&s SRa &}waﬁ% e fos rsa}f%%mp%srﬁnmﬁla@glba BEEFAET ar i es

usi pg the 4 tﬁ&@&%@l@@&ﬂ%ﬁfnﬁ%@s&% (ﬂl@?é&%}m‘%ﬁ valh the AL YEiSion o 11RZMiBEGy
(1991) of Marks et al Mot . Biol. 222:581-597 (1991), for exanpl €. 5An

"Fv" fr agdre MEGE mahecalt dslslestyibed &y tenfollwhingrassayrthati measares @olptlem bindmigi gen

and. one TURCO dHt FrAR EbY Sibfnt Fib B MRLE Rt vdrOOTRl R e RS

coval entVE@F BYinhe prefenRy 8NMPtifatidh KEkY of hitlateted VEGR thek 0afthGtg Bdunan t hat
the three of each variable domain interact to define an anti

i g G0 bt i G s 0 ekt 6/ 51 e S cors
Or 26 SUtRghe JORIC SOLGANSLAAALAORD Rl NG A SRAEL DLy A& LRE AL body.

even a singlevaria mai n r|S|ng only

thr ee CIaRsrn$ghewm‘h| Lugd/eil ol caphilidirgeanki F\aSaxftﬂbedyaCCdpprLatb@) fneiIDgM glivnd bi nd
anti gen, althoug['rll usual |y at a | ower af han the entire binding site.

As used A@PBHMA (DH 9D Bdabsearehy @o@@gﬁm 2%é’rvé‘f)§owetsﬁ@n1o@wmm fd#S't he
light ang t%atgf;w% 30R%t Pornf I ReAY TR REEBR LY BRIC)! AEh YR A D PRk
sequences of I ement ar i ty
(Nunc #269620) 100 pM or 26 pM ['"Z*I]VEGF(109) are mixed with serial dilutions of a Fab
30 ofinterest, 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

equilibrium is reached. Thereafter, the mixtures are transferred to the capture plate for

9



15 Determ ning Regions (CDRs; ie., CDRlL, CDR2, and CDR3), and Franework
Regions (FRs). VH refers to the variable domain of the heavy chain. VL

ref ers t ovoheilweeicabl e domain of the |ight chain. Accor@cmgscaonid4mnet hods
used in this invention, the am no acid positions assigned to CDRs and FRs
may be dedubateeh sceomdémpgcratorddabane (@eqlbdnselstiof isPhat simvyedand tgphasé ogu cal

A o scriet iR B Dl TS By sk, REGA TR bt g dsfafvar 3t )

accor di @gmhnaﬂtfamlc@ScMaD@tPacles&d)Jﬁaddéwﬁﬁd the pl4i6s 4r€ CHUNtEPHPh TaBsTuaAL i ty
Det er m ni ng Regi ons and CDR3) refers to the am no

aci d r eSPBEsCOgNtes @a&fs@rﬁbfswen/@mua%l EorksHEREONSINS crheliabribet BYe Wk tBAN aF e
t d th 25
e L e e s e R T

determ mdagrdli@ﬂochlﬂoﬂiayerﬁb@ﬂ)ﬁieﬁﬁhamdrtﬁ I@bvﬂuaf Bancv@sd by aping sindaoeylesment ari ty

determ ning region" as defi % i{é nAbout residues 24-34 (L1),
50-56 ( [PPNaiE aewwmpgsﬁlﬁﬁor@he P?Qg,ﬂlia@ §95¢ v ad (UIBIA aesRaing - Bivgatawans

é{"lél _?(Nslgﬁt ﬁ#%)wﬁlﬁ'ﬁm%r Bbitidéad ﬂ‘b@%]F'(@ ltobf RRAMY se{fa'lﬂré/ g{;hs%glnﬁt E%U?Publ Kabat

quences O oterns of | rrrruno ogi c ntere iC

Heal t h 35oelyy barbox yNadthydimad dd»nﬁatnlHl(bﬁeﬁﬁr(afanQGMShBIB&IrB@l&dﬁare Biva(ctofilh) )
and/ or those residues froma hyﬁ)ervarl abl e glﬁ { e. about residues
tlde

26- 39 (1Mythyby--d3-dipsthyleauneprod)-g4r8ydijmide mdqop HPR) gk Vabl e dommi n
and 26- 3 a '

domai n; %ﬂoli%%ugcaﬁﬂ Les@aw@dlﬁgf&@%.%% rSO MS;? %1%?@?%%2%@%&

i nst ancesth Hntldngot mimendegate, py] 4181 iatanduy/ my(~0eyiMrbatan injactiande adlivnotaed ds
fromboth a.CDR region defined 2011/ 02226 / 1US2010/ 04514 ccording to
Kabat ar?&l/gmﬁ’;??)@r g}qvgspgorlg&?ﬁe y\SBFeSQQ%WnéS%}EﬁT é‘%ﬂi d’frOtFWe%H %\‘f&‘?gé]‘iﬁ%

of anti BEEWiALE HuRfah VASSF AR @&aﬁ&l‘aﬁ%e&@ irlj€ct&Pro block unreaFc'E r$ K Fo?g' ons”
(hereinafter FR) are those variable domain residues other than the CDR

r esilBuesincHas megsurérmadiits tmffaludrseltlgflmﬂ@abmwﬂfalb (Pa8 mM:Rs5QQié‘vﬂ pfcilgydctad IFR1,

FR2, F FR4. I f t di the | ht
chat n PRSI0 Tt A O aTAE Gl RY edf AP Byin’ 35 4o°
( LCFR2) ,AsBdciftbn(rafek B3) ) andrtilss8Sadély ra@ds@ﬁ!ﬁﬁhre&ﬁﬁula"ﬂ&i lﬂﬂi@/é’m 'dShel-:tB-dn%SI dues

are positioned about at residues 1-30 (HCFR1), 36- 49 (HCFR2), 66-94
( HCFR3) Laaalaulmgldlqgsmeé@ﬁﬁhécqrﬁ Ey plaatiendsitwsia v ersioasy. Pussimypfrarncqus {Tors

Fooh duct SRR ARLAHER hCTLAHE IR ARG BRRE I Eofe Bl kD,
53-90 (l@kRa)ed aamlmb Qo kQ7k, LSFRAY: , iOheh e, b {1 990RT MahBiol 293 : $65ass! c1|ﬁa| n FR

resi dues are p05|t| ned aboyt at re i dues 1- 25 (HCFR1), 33-52 (HCFR2),
56- 95 ( fHegpsyate We(%()@ Ms S( hzz::ﬂi@z@uﬂi%ﬁe Ph@nﬂ%éﬁmnaélﬁﬁaway é‘%‘?"(ﬁ’ué’é’n(ﬂ}eno%@ﬁ%

I NSt ances ., Mieht ‘?ne %? %f@ocgf%n@ %‘%len{l Eﬁe@su%eﬁ@caggé sied by

Kabat and those o eS| ues w | j ust ed
15 accorddemgieyin ﬂﬁoreswnaﬂpﬂnsslommnnml{bﬁmianom ad8$ namienvssawi ©34HaB; H3Bm t he

heavy chai S e at iti.on - and eS| dues are at
post 11 onandggasrbat £5° S SR Conley BRF By E3h Rerflen RSP ITat & MR eReR an
domaisn Qf 1&c?@asin'g%hc&1ﬂﬁ!16hsad'f@1uﬁlaﬂ Y E@ﬂf’ Lo rEiRRmi (8- I@Qﬁort rﬂ@u§e'\V§GF a9 RRhantd

domain (CHL) of the heavy chain. F(ab')2 antibody fragments conprise a pair

of Fab fin agpestrogmettni sohh as @sigeriovatquipred vacasophgmetenidedv mmmmen@ pr 20
car boxy e ¢ ei nes bhet ween t QuRl i.ngs
of ant 1 5080 PR SRMARER, SURUBb AR HRub R Mo Bl AR T e

“Kd” or “Kd value” according to this invention in one embodiment is measured by techniques

known in the art.

30 A “blocking” antibody or an antibody “antagonist” is one which inhibits or reduces
biological activity of the antigen it binds. For example, a VEGF-specific antagonist antibody
binds VEGF and inhibits the ability of VEGF to induce vascular endothelial cell proliferation
or to induce vascular permeability. Preferred blocking antibodies or antagonist antibodies
completely inhibit the biological activity of the antigen.
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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 iwe 20hi@i2ee4Ceneral |y the Fv pol ypepti de furt her PCOseé19mgsia7

pol ypeptide |inker between the VH and VL domains, which 25 enables the scFv
to formthe dédessenlieatediethemasd, dre exptdsgien “biukdialeyt artibody” isew¢dihrafghgetry,
see Pluckthun.in .Th har macol . of Modnoclonal Antibodies, .Vol. 113,
Rosenbur A LIPS gk R P G brats PR TR S 30y The
term " dicalagicesme nﬁﬂiﬁwmtaﬁﬁw ik cdihédp@iy Hak @eH¥RRtes oWhiohe &en bindin
antigen-binding sites, which fragnments conprise a heavy chain variable
domai n VY andgpaererdly o agatiygspquased e of IgArangbed . domain (VL) in the same
pol ypeptide chain (VH and VL). By using a linker that is too short to allow
pai r bng bet Warmbadydragmentid wainpsisomly heogameof@hantact anhibodio geiarellyamelufiogc ed

t ir witht ] t dopmi f t h haj n. . te t
ant | gen Biaipig af PEse o s Bt S5 Gl R its BSRbe B hSE FRi S anpi o
EP 404, @&nglé@&aﬁtmaga§mtsld@béﬂlﬁ@%d thdlproseil REnitNAtihcluhE & theSedb.  USA,

90: 6444- 6448 (1993). 011/ 022264PCT/ US2010/ 045147 “The expressi on
"|i near fagmenbliesg Vilefdr ¥ H end GHI samabudiinshalédc fiagegnt, whrapaedabt al . |

a1 of e R RallE b SRGudd Rl Ry 6 Qe NP ST APKHPORFRn EAL € 2

conpb e mBdt feagynent Bting€ Wal ahdpCH Y dephingg$y) thoFd faagdd@int hafin@WVH geihCHIi ndi ng
regions. Linear antibodies can be bispecific or rmnhc;rs](seci fic, 5The
nonocl ofaMalRENH O8F BSMAE @istsinegetflyss@hthey et tha ¢ T dppraing £y the by es
(1 muno i j i I fo: e ainis
| dont i caSuipRing e ML 6l SHRRHLARDIA sialCalPaoh BR6SF (D M EDA os
deri ved ffagorma(Wandter olil Meruspedi 644-646 0OBBY) ginch tansatspdrat Vid doawiraGtibody

class or. sub S, while. remai nder of. the chain(s) is identical with or
ool 0g At EECER el aling (b FEREEE™ FoiHER bEtuS: TG G anot her
10spsci %SagﬁfenQQinRQ&b?Q iR AL R e @D rGéiaﬁ;S(ﬁgrsj@@ala%mb%ayml | as
fragments of such antibodi'es, so long as they exhi'bit” the desired

S
bi ol ogi ®adlccuddsi(vigt yinglochainPat sakiv) @i.rc? d, 81 88, 24l IMRYOr (i1 88%); atd Hiiston By oc.

Natl. Acad i 84 - (198 o Humani zed'y. forns of
non- hunéf’ é’ig (US% §%396§§§3.(§§§$é3"§r‘@%%ﬂ%ﬁ“@ t&’ﬂtaigﬁ%ea} WRAPRSIES cont ai n
m ni mal cse@HSIAE @ HEevy MReh VArRllc it (VH) tonndaed kP ukbhtrthainGiarikble doB&in 15
part, humani zed anti bodi es are human i mmunogl obul i ns areci pi ent anti body)

i n whi chVEedl hasame peliypeptidgsbrindsicapte EPPHIN 7oV Q A 11 Bl ppé Hollmeer ¢fepl aced
by pgsidues fr a Vakl ady. &1 41600 QN - i

ant ?gody v éﬁ%ﬁﬁg}é Arrgoz%zggg,l' rggztél’,a%rg%‘éi (?“@31%ﬁﬁéﬁinﬁg%%@%@ﬁegv?ﬁ%@ﬁ@g gesi red
speci f i @hairyf talltinrfidypgmand (Calp@Hil {\WH-(HI )swoiieh,itagdtiao eath, complémadtewdight r egi on
(FR) residues of the human i nogl ohul i n are replaced by correspondi ng 20
non- hunéhalpwb@a%%dewgrmﬁé%aﬁ%, HERIRRGIRE Seeatnsi (Kapfte el vf#aémé%ﬁﬂgse resi dues

whi ch arg lldf').qbsfﬁ%@@'(l@%};%gc(ij'b%cli’é?%rﬁ'ﬁo.@RSWI}%?QY or in the donor antibody.

These no Ications are e to tfurther refine anti body performance. In
general, the humani zed antibody will conprise substantially all of at |east
one, and typhe &iriny'nonoglovaranabddy" die meddissrein mefahyite lan ahfibasly abtdysedaineal |y al |

f h i able | d.to.th f a .non-h 25 ..
P oo PR b tal helebERRS Aty 2o r e At g iRle dPaisinge of
a_ human thaypapuegionlard identfROseREEOr PORIUIARGIAG cartihP aflyatiRRt HaRAak beal SO

will conprise at |east a portion of an inmmunoglobulin constant region (Fc),
t ypi cal Ipyeseran nphorzarkengn Venemol anfiliodres aroighlyrspersfic.deing dirgcted @agaipgiies et

(1one) . Ll BAbeparudiipbitof by dS BORF RS oyPhasy AR AuRIfartdader o

ant i bodyriclide differenhargidopies dessebagisadifftecndde@rbiants (atopdy)cdackor r esponds
to that of an antibody. produced by a human and/or has been made using any
of BHe teREiogaledtibedy irdiicaigd AgHBY 2l podrEEnay ogitheandigen Hermapdificrrhi s
defini tin h i i fis I . i i, body
corpri si Ao aaa R P e AR bl ] RS B B PO

pr oduceadnatsodigFor akamople, the odumiodloes! donbudicd to Hehsediint accomlad® with the invention

2011/ 022&% I%Crill_ellc}é%zyot g/h%lr?&oﬂa method first described by Kohler ef al., Nature 256:495
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one enbodi nent, the human antibody is selected froma phage |ibrary, where
that phage |ibrary expresses human anti bodi es (Vaughan et al. Nature

Bi ot echnowogy111022809- 314 (1996): Sheets et al. Proc. NaPCT/uSc@d/048aT .

95: 6157- 6162 (1998)); Hoogenboom and Wnter, J. Ml. Biol., 227:381 (1991);
Mar ks et(1215), orJnayNis madgi lyt recorpbdaimdIN Aroethdds (s¢duagn ARt PhodiNes 46€0,5%7h] so
be made Jntraduci ng hunman i munoal abul,i-n | oci i nto tr.ansgenic i mal s,
o R P PR o Tt e es -ty AR RSBl W v a1
or conpli&halqghed daxetibateih@acksb®br AN Alak80382:6D4FRS (B9 ) BONMrRI@ALCE M. | S
observed, which closely resenbles that seen in humans in all respects,

i ncl udi AgolgdNe5%led?T dRfEhirrtcxampléenbl y, and anti body repertoire. This

approach is described, for exanple, in US. Pat. Nos. 5,545,807, 5,545, 806;
5,568, 825; 10%) 625, flazeienbisGBIntbaly Bagheht 0h&h canthitisra ¢omeplétolahidguinng

ientifi blications: .Ma t. al .. .Bi ol Tech 10: 779-7 992) ;
Conbor g reeBion aRE lriiRi: T5RaSkisd cphunfl < HERT SLORY by aPd Sad ey Bans)
(1994) ; vhiighwidbslamtin @ilcht asdediation, BhheehBeeeient4n nfdR; Bk ckdBPR)A sdieuber ger,

Nat ure Bi ot echnol ogy I4: 826 (1996); Lonberg and Huszar, Intern. Rev.
| munol s m3hzonRgyraggsthat the thipngDRseIf pach velaplgragmagminidiect yo Aefjnc@ pr epar ed

via i .al 1.zakl.on. n ho S UG N I

di rect eqri ARG Shn A IR e Y B RO eI RS BE 8Kt ¢ om
an inadi vhates coafer aRtyghebiedibe epeci o nd dedintibods. tH®yeveRagen & sthgle Yadlableet al .,
Monocl onal Anti bodi es and Cancer Therap¥§§@lan,R. Liss, p. 77 §1985);

Boer ner dgmagy) (or half of prrfin gpmprising oplyfthigg Lo sspegfiy formmpntizen) hpgthe akgity to

5, 750, 3 p i ni 1 i i £ W ] :

ai tor at 1 cuoafie ofd bl PR LUAREL BRI e ATl (RNGRE bBIG e

t he af finity Asfustthberant, i‘oodbpdy varidbid dgean” cdep & thd podicns pétterighamid body

whi ch dges nqt.possess those alteration(s). Preferred affinity matured

ANt | bodiTEe R g R ree R U AT Ay SCaFFieR 24 CEMPISFIERHEDY ar ger
ant hgen.pefirhdifth RepRLY E_@QR@%.‘, PO 1L DHE aRi TS daly FRIRGRAURESioKN@RRY) I N
the art. Marks et al. Bio/ Technol ogy 107779-7837(1992) describées affinity
mat ur at iVorrebys Hhamerialle demainef 48 Ishvy thaimgV 1 Rderd dortheutasigela doimaingdf tIBOR

and/or fr wor k, resi.dues..i s descri bed by: Barbas, et al. Proc.Nat. Acad.

A e NeBITBh o ST O Rl ot ERR T Y in RS S ac k&% kBb5) " Yei ¢ on
et al. dssi 6\@DRmiPﬂf&Qﬂa}zg@&ﬂnkag@drdﬂ?%K@BatQS_ecfdeneesbf PrévBmB of -
154(7):3310-9 (1995); and Hawkins et al., J. M. Biol. 226:889-896 (1992).
A " f unctimgnaploginal eereyi(Nationy! Sistitutesoft HaglthnBethesdy. V4., dA&7 g E¥91))s capabl e
of BindiNng: tar . ' 1 At bl pdi f it t i gen
b1 nap ng I8 a2 Rpeln@ 8t kARMITAP oAl IFRUR Rl le W d o Rl BRARF B0,
t he ant ikgént.bi nding site is derived, but the ability to bind antigen nust

be neasurabl e using any one of a variety of nethods known for eval uating
anti body bi ndiSiged Beshn HisttegenCompleasiirity Prisrmmingfeeionsn - REsass1 GPRY» of

each of i Ladi j . t ieval [ A need not
o uant TS PG BERE B hhfS ld s d B BBt Bl XA .7
mul t i neproscantdfbddelesc mecasary formtigembiadingf Hacinedriabiadonsait igecnllyibaslihmee

Sit o e eval.uyat usi ul entrifygation analysis as described in
Beand) o DB festprs daune soih b SRR Rbr bRy miSe S0 e BB A or di ng
to this grbDEMEYRbMPARK MAind ackll bigh&Ttom att@aplemch@fiBedct@iihide Redith” as

mul timeric anti body are conbi ned and the average nolecul ar weight of the 5

conpl exdsfingd lpyaKabdt 4t @ dbag semduey 2d134(Ed ). 3§-30uhBe ried 83-97 (ldtin direalightd chadi ng

sites. These theoreti.cal,v e 0 I t he,act ual ;exper.i pent al
val ves oBEaTR AT il BV B D A B b R Rt Bt kR ng
sites. domain; Nabaidr i Oosky bk BOPR iR Of REhGRNogehATRekes SEE Pubfic Health
designated anti body is one which ggssesses one or nopre of the biol ogical

chaBBct Sergeq. datigpal dngitutgnef Herdth, RptheslagMR-i(hYUD sand/ar thepereiduss fwm a

ant i bodi. i 10t i s rQer : r
ant i bodi DO SRR 0 ADuERRRUBIIIET D, s0-57 (LB BURId AR BERGREY oy
i Nt er estchaia vanalile dememasid-26l 320 1N 953255 @Y2 )snd 96819 1t(RI3Y irdds deayadhainn

Ant i bodi es,. A Laboratory nual , Cold Sprin r bor boratory, Ed Harl ow
and Davivaﬁlﬁbo{ﬁéom@s@?th@a%l Sher et . 19_}65%)1* He@f)é'ﬁdéb&%eelﬁﬁtaa% body”
IS one \e’ehlg)tbnt&\&rﬁl ALEORaR, rpgipﬁ! e R9in@fuldt Bidido mgs Rftn 36t ag_@Dforegﬁh%leﬁh&ﬁt
manmal i an speci es ¥han it has for a honplogue of that antigen froma second
manmal i an species. Normally, the species-dependent anti body "binds
specifically" to a human antigen (e.g., has a binding affinity (Kd) val ue
of no nore than about 1 x 10-7 M or no nore than about 1 x 10-8 Mor no
nore than about 1 x 10-9 M but has a binding affinity for




20 a honol ogue of the antigen froma second nonhuman mammal i an speci es
which is at |east about 50 fold, or at |east about 500 fold, or at |east
about 10080f011dh2226@aker than its binding affinity for tReThsa®00as1t7 gen.
The speci es-dependent anti body can be any of the various types of

ant i bodiaesrding deKiab&dndladyesrvbiiable igepc &lot yxampla th@ﬁ@ﬂiifkle(af tﬁ¢ hmmhain of

anti body. u . herein ant J tant” or "antibody variant" refers to
an ani né" %@?Sdg@gsdgl@g'&%%n\?ﬁ dé%q%fq’gr‘?he speci es- dependent anti body wherein
one or nore Gﬁra&xk@v@mer%or@c i(kbréiasft IR aaf thohevaRek ®AeRSmeNbthanthhbody
have been nodified. S mut ants necessarily have | ess than 100% se uence

i dent i t yhoEDE;iesifdegs; tE,ackmvmﬁbtlméor@@éémgaﬂdévé frs ARk sagentiiedps FRA, Bk F
nb h t, h t
Censt 7808 SRin Sr ATCHIEe BUh A actbina 1B AT (R0 B RAGHHERGE: niv'a{!?da

sequencgositiogtd haboitresihesvy2 DL IR 1) gi-4¢ t‘[aClFRB/)aWab l(eCHRBR NI 08-10Ne
speci es- deEendent anti body, nore preferably at |east 80% ref erably
§ Pdr Abil

at | eastL8EBg) sk the B?@W@é@@%ﬁtﬂ@%@rﬁ PossiPedPoHbY e YsP ER Dy 8%t
95% Id I rein
st he. Ba R R T B o e
i denti cabm@ns@ammmcrdagsldu@)frmn hgparivareablq oops, thentight cheon dRrresiddeserrd r om t he

20119 02 290PEH DEIDAGRORSTAR LA 1 o> Shol oot Bonu M hE PRl g Pee aues

after alfgpRAgintihe hgﬁ%%%a tRkkbal PEAAA PR RE dG&RSe pbditiIRAVESAY residic@thi eve
t he maxi num per cent sequence identity. None of Ntermnal, Ctermnal, or

i nt er nal25d¢KiCdRd).0i3s32 Gt@léﬂi)oﬁ@r% éHCFRéhranddﬁ% il A(IGCFRA) wrthe berdy obeiquence

outside of . the variable do e construed a chin uence
Cdent tySees; YRR By IR b PES R PaPRER PR ey AR ES I PREG e e o1
pol ypeptdelReLIBNKabdtiaid tHoBE o PATh iR ragiablcd66p) ERCER ré¥fiduch el bavgntie®n, one can
attach a salvggg recept or blndlngiﬁpltope to the antlbg#% (espeC|aIIy an
ant i'Bodyceardigatnthor cxanpleswhendedRHd igcludgspmimo peide H2641
exanpl e g I c epf or bi ndi ng
epi t ope gglgggu iﬁiggkgﬁqﬁéggg ?8%§3@%%R%F%£§%?§/énc63#§§‘§$p0|ypept|de
sequence of ﬂmBSmev&m;n@mc&ﬁmhhaWaﬁﬂﬂemuSuﬁmmpfahﬁMﬁofﬂexgﬁ@sm&mmhyathe
engi neered nucleic acid ecul e onprl t al va e recept or binding
epi t ope Vaﬁebqad%rlwélet%g%ts%ﬁ@ﬁ& oG Wﬂ@s ErgEhas T(Ehd HEPedh. the
term"s c
 ogi on g’f{ca&ﬂﬁﬁts c%ﬁ%gi B?k B?FMﬁgé}héxw%hlche&eege?l&a@ly%vﬁgﬁﬁaﬁ?&ea eEﬂﬁel'r:
r es Qﬁnswbﬂbexf mmmmmyéamgengsﬂehes betweew theser Qtincheichaitdl fteudings héaﬁt@@dyml ecul e
etie et Ann. tﬁ v. | mmunol. 18:739-766 (2000), Table 1).
Antlbodl §“T@S%W FPEWB@%V& tfMns in an Fc region thereof and increased
serum hal f - | g% @ERIRF 0008 Q@l@odi}nfry@fﬁ&{tﬁg&ﬁgnse\@& Q’%/agﬁaqj&maﬁmcﬁ* ds et
al., J. Biol. Chem 276:6591-6604 (2001); H nton, J. Biol
279: 6213116126206' rhoem) t)hesel dvnmmt e prosertael & vimgte, pql}fmpgéfr dmlrhaﬁﬁndralbethegw al so
be |ncrea ttac. ept.i uenc For
exanpt e PonRer s Eb S Ruiner Y pRiOSE0 Mg vilseitnd R Vi DRI 5 R pne
investi Qﬁames%hb@cfatfb&shﬁdlet&sﬁ&r umcair@&;ﬂaﬂng&l BihdidagP o6t 4 Vi oSRIFWMeal bum n
that binds to the FcRn receptor _or a serum al bum n bi ndi ng peptide so that

ser um alPbusngp A4 Pharmaselogmol dsagcloralpbitipsdiss.i Yl 118, %osen@&r@wn%ﬁ%@pt i de
sequ_enc%?oﬁgﬁng%tacfﬁ%g by IR0 %543%( @9 ne enbodi nent, the serum al bum n

pepti de conpris an "am no CI d sequence of DI CLPRWGCLW | n
anot her enbodihgeein “didtedhal feﬂ:nsft@smﬁll arltﬁmldylfmgmﬁfse;aﬁetdvdnntﬁgblebmd[@t hods.

See al so, Dennis et al. J. Biol 503 504 2002) . for serum
al buni n SEPh A %@@afqnéﬁecmwsﬁésgvy aﬂbYﬁf I#é@éb? gd gt n" is a

VEGR) I echRth QariiRk B6kh ( W?ﬂrﬂﬁe %@Bol%éﬁd% %Hé{ﬁ r(‘Vﬁ %n&' Q/ré) VB ufih® Midker BAS!

two different proteins, | east onhe’of which is receptor protein.
I n cert as woshiuo th aﬂanalrmgbetWe;mmﬂmtwo\dﬁmémmﬂbe saqu)clmmenlme diczmanamabl e of

bi ndi ng i.nhi bitin oqi cal act Vi 30An. "i sol at ed”
ont'+ bodyoreed Bt Wit e pletientyd iPfhefiBer Ao uttind et gt or od
froma oxmenant. Diabolifes AAL dbsahib @M e FIMERL forRNMART RRAD4 QOTHDHTEIY/$1 16f1; I t S
natural environnent are naterials that would interfere with di agnostic or

t her apewnd Elolisngst ¢to., Phee. Alatli houdy SciaH§An¥Y0444co4/de(18%ymes, hor nones, and

ot her protei naceous or nonpr ot ei I’lélCEOU%3



solutes. In certain enbodinents, the antibody wll be purified (1) to
greater than 95% by 17 WO 2011/ 022264PCT/ US2010/ 045147 wei ght of anti body
as det er woediine2zshe Lowry net hod, and nost preferably morastoansad99% by
wei ght, (2) to a degree sufficient to obtain at |east 15 residues of
N-term nal orTherskprepsadn dimcavamibodics’ @f@ﬂtﬂethbyn@@uiiesfdeacrﬁpﬂrianmgatmtpﬂl

condi ¢ 1 oRereiehrt XooBRMEETRASER S, Brey bR enllPfCurSn e A iRag 1 0

i ncl udeseghent@Wi-0QdW - GHS) Which thdtRervaigOE0M plamente ] light §haﬁﬁ901@r})eﬂtﬁ‘i@§t one
conponent of the antibody's natural environnment will not be present.

Or di nar ifeyn a paedartizen doidngeweionsi bgyr agtibpdise casy kaaipnregifisyoraponospesifione
puri BI cation TS oclonFl antﬁﬁa(iilfecongﬁ%hecﬁiéal ﬁ&h%%‘)‘/c%?r%%ﬁ?%n?% (?8 /QO| ypepti de

or nucleic aci el fera eas 20% 30%
40% 50%mra0Reglotins )88 %hi&D¥pordibiof tie hkﬁ)vym’f(ﬁordfght bieieistideichlewgh br of t he
ref erence nuclelc acid nol ecul e or poI g?étlde A fragnent nay contain 10,
20, 30, hegolaggus meortegponging ssgucnses Nawtidowes despgd fienha PyHEUlaBTFCICHPT nor e

nucl eot 'bgﬁ)ﬁ %t&g ggulaggmtlb%gy c?ags op&bclggs wWie t2CrermhHer 312@1:3 cljraﬁg 'S) 11360 180,

190, 200 a s or nore. An "anti-angi ogenesi s agent" or "angi ogenesis
i nhi bi t odénticafveitlsort Imnanlsgmis lto nmlirfﬂipulhchng ISmenaghin snttbetimpderival from another

poI ucl eoti de oly ) ol ate rot ein, eco nt proteln
o B B e ol B abuh i Bl s e B Rar s R ah

angl ogeaﬁﬁbc?dleSV%ro%Fgg% %'xﬁlbthﬁe 458 blAdYiGu YaSaHl @S RekdR AR h'8T13,56¢' ther

directly or indirectly t shoul d be understood that the anti-angi ogenesis

agent |ﬁ0ﬁ®ﬁé§ﬂﬂh@§éABQQnﬂbﬂvﬁaﬂA&WnHSéﬁ&6Bﬁbéﬁ5iﬁ@Wéhglogenlc activity of
t he angi ogeni.g, fact or,, [re tor. For .exanple,. an apti-an nesi s
20agent. 15 an WHET5e R ST ReFSERMElsm Spris R odigT s Shirie B EH PGS

defi ned v&lhﬁp&,tgllmamnlﬁlmﬂ s@Rehdd deaitve® ol ndaliWRan itrhii@ g@dblulin € FEr the mﬁst are not

limted to, antibodies to VEG--A or to the VEGF A receptor (e. g$
r ecdpt orpalénlwrmmmdtanmb@@@w@ékn)nanvgelun@glabﬂnﬁchmm@mbqéﬁ B Voieh such as

A eevec ;4] E‘%Ioh{‘%ﬁ}rﬂ\@a)f a8 eer)egloﬁ‘%Tf iheargatn%gﬂﬁglr %&%sﬁ‘&fe? filo £ “d: native

angi ogenési s in g.,
Kl agsbr thgpanakidbldregion, of%ﬁiélﬁﬂwmdﬁ@pemahﬁdsn@d antle&z)&ﬁJh é?f&n()ﬂ&Qﬂa) ra‘tﬁilt @ t and

Det mar, Oncogene, 22: 3172 31 ( 003) (e. able 3 listin
anti - anQ‘PB]&éWIbPIFH@P Agying th S}reﬁ% WEVaa%gHﬁX -angEppagity. §5anilft BptaNCRAEir e

Medi ci nefrgT feeit I‘lﬁ]ﬁéggs%ues LM Muntih iRl umoHI6QGE re;ﬁ g“rbgﬁzoﬁ%%nﬁ% 03)

(e.qg., known anti angl ogeni c factors
diao CmonﬂmnmﬂT@mﬁEQOBuﬁmﬁﬁﬁk:@an@nweaabﬂ@dmsMHsuwn@mBeHﬂﬂ@ﬁ@gbﬂh@wagents
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substantially all of the hypervariable loops correspond to those of a non-human

25  immunoglobulin and all or substantially all of the FR regions are those of a human
immunoglobulin sequence. The humanized antibody optionally also will comprise at least a
portion of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. For further details, see Jones et al., Nature 321:522-525 (1986); Riechmann
et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992).

30 A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies as disclosed herein. This definition of a human
antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues. Human antibodies can be produced using various techniques known in the art. In
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reduce the |ikelihood of disease recurrence or progression. i nt enance

t her apy Pcfﬁnltbelaprr@d/ﬂldém)dfe@rareamydm@d@tylpr@ﬁfedtmeﬁénowmm ihdiarigMexltseatded tinme
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25  shuffling. Random mutagenesis of CDR and/or framework residues is described by: Barbas et
al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994), Schier et al. Gene 169:147-155 (1995);
Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson et al., J. Immunol. 154(7):3310-9
(1995); and Hawkins et al., J. Mol. Biol. 226:889-896 (1992).

A “functional antigen binding site” of an antibody is one which is capable of binding a
30 target antigen. The antigen binding affinity of the antigen binding site is not necessarily as
strong as the parent antibody from which the antigen binding site is derived, but the ability to
bind antigen must be measurable using any one of a variety of methods known for evaluating
antibody binding to an antigen. Moreover, the antigen binding affinity of each of the antigen
binding sites of a multivalent antibody herein need not be quantitatively the same. For the
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30 An “isolated” antibody is one that has been identified and separated and/or recovered
from a component of its natural environment. Contaminant components of its natural
environment are materials that would interfere with diagnostic or therapeutic uses for the
antibody, and may include enzymes, hormones, and other proteinaceous or nonproteinaceous
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FARESTOG 2t & RIFi f seantiisfREcRS 2P hip MR d 1B CHNICREEI2ISh hi bi t the enzyne

aronpt ase, WH 6,inldR.gQd jdb%l?e%@lﬂ ngysb@%ﬁé— 8f &6%& @Igd-‘ﬂhéita SutRSigeROEN

production in the adrenal glands, such for exanple, 4(5)-imdazol es,

ani nogl latimumstmedeo thVEﬁﬁSE@VﬁEqwter altreammap@r;lodAFEMHsy N pretEshandgscs

f or mest ani e ge%ﬁotl e gl vVor FEMARAO | ?t rozol e,, and AR M DEXO
anast r 0251 aedmlaﬁ 41SPags, ﬁ@@%@ SR 558%5*1 At SR ImatRly EYCIYGek,

bi cal ut agh@Rimdtely Ry ey DReckdNthpaBSRLRLY Sier@$ wiBkd, or approximately every 4 weeks.

18



5as troxacitabine (a 1, 3-di oxol ane nucl eosi de cytosi ne anal og); antisense
ol i gonucl eoti des, particularly those which inhibit expression of genes in
si gnal i ngvpavtwveys4i npl i cated in abherant cell prolifer&cirarsosoeis4as, for
exanpl e, PKC-al pha, Ralf and H Ras; ribozynmes such as a VEG- expression
i nhi bitor (e. gSurviANGr@znGME@erpabi@ztynm)ainétrgialé/el-lﬁﬂzinelnmsaygg@sﬁ@mfr'ﬁdﬁm@iwal

o L EvReRT TR e e nar A ORhod B B e DA PP B U PCAN

t opoi sonrRy dfterdnceHH i d@wlom,aré&ﬁaﬁhémlﬁgrﬁi@,stramedolbgrrm&w ically acceptable
salts, acids or derjvatives of :%% of the above. The term "cyt oki ne"

i s a generic ‘Prgission figesreivd (PIe))e sefer thiheghec em) trgggpent 401 1epdeipizetiordct on

anot per re
ook ok Bt e lortbr e e PR e SR B Bl B R LANATER! G
anong t hdthoyt ekirne$ t}aroan@grcn/\g hfd’ﬂ ardetingd sard delnthH ag hlaat 0.shaommbsd,

N- et hi onyl human growt h and bovi ne growth horpone;. parathyroid

hor mone; MR 2oRPRES, 2 h@@mhﬁ b %rra?rﬁ% 12 hmopts.manths, e efremiipitiagdy opr ot ei n
hor none I | at hmul at i ng
nor mone Ly PE hfiE] @eBlos it BB RS b Sl o o

hepat i ¢ ngonolst Hn 20¢ aspteotr of the hvolticas PF§ cembhafsastdby Resminac EvalpatpinaCretatial

| act u nec actor-al pha and -beta; nullerian-inhibiting
subéﬁ d%SoH%Eg@o dﬁgggSTgpln associ ated peptide; inhibin; activin;

vascul ar endeRelhliahn@t QM dler 3¢ iR patiéM r&8kinhg ARE %lbdo(fk‘?in@& ?é‘rl((dT(ﬁQ)me nerve
grom h factors such as NG al pha; platelet gromﬂh actor; transformng
growt h fsadt @raé)o(lfl'@@)f abgoh2 a@arﬂ' @bou] 3pmr8aﬁb.buT@Fyeb@t ghout Agyedrs.rabbikkd) gr owt h
factor-|1 qnd hb 1n¥1P gt ! tQﬁ 590|nduct|ve factors;

i nt er f eP§HS LecHORIMRERYPEYS 8? B%% éﬁﬁ anna col ony stlnulating

factors (CSFRy ‘eqthdag strﬁ@m’pbla‘gﬁcr%lﬁlgﬂ«{b GRENHood @ Butv Byt is nivast aplageg CSF
(G CSF); and granul ocyte-CSF (G CSF); interleukins (ILs) such as IL-1,

| L- &l pW&’S angdlop OF ip.agreatqd patient relgtive w@l untieated ppgieng (i.q. IE€19UV@| tpag@Lientnog 1,
IL-12 S LR , ot her
polypep%i4§H?ét g?g@?% gg%g&ﬁﬁéggﬁg "Kit §a1mgﬂgkfgwﬁ adgg erein,
the ter m&m@kpfmdoh&hdd%tr@mmélﬁldnw With mertm%mro&ier@@umc@nq rsuiEH @those use
reconbi nant cel uIture and bi ol ogically uival ents of the native

e
sequencé? EY7tBIS é reast cance g%wéwmﬂwoa?(i gwt leg¥RpoutgRe Ml dWA SRths,
refers i | n
Tt ro arSyrn SRR Ao CREASGL O ot 2k Aportih Rk or I RUG A0Sl 28 be e
20120022@ﬁﬂﬂﬁmtws&&&ﬁﬁeﬂﬁmﬁzmom@4wﬂw&hr&ﬂgmmﬁwnmﬁukymrmdmmawtﬁhethbrcentage

of cells in es of.growth bi.to agent.s i ncl ude agents
Chas b ety P REDSing 1R ot e e o folod i T i A B ne sy . aueh as
agents that iNgueead (BRY B stARHcAVIBRASISn 26 88E of HAKS IFeRkhe serhcockers

include the vincas (vincristine and vinbl astine), TAXOLO, and topo |
i nhi bi t enengorhazazrddexos diefieédas rspgesaniibg therprobrbilityrofibi event Heth@p05| de, and

b
0 om0 TASER AR vl s R SR RLERAEALLL P SRR R R o7t

dacasbazbhitt in filehHaLd adtioNen prigiRbiah ifike sTRAOhELYXM 8 a sﬁmfrﬂaup poticaci |, and
ara-C. Further information can be found in The Ml ecul ar Basis of Cancer
Mendel s GHFCTERE DCEY e8I two daagressimaprearvival §HEvep,| Tepresqusing ﬂz@yr@fi@tw@gm thetiskn,
oncogen Kol (WB Saunders:
Phllade?% eﬁﬂg&g%@?ﬁﬁ9ag £%¥ &%@8&§9%19&£%ﬁ$g$ﬂﬁﬁwkﬁ prodrug as used in
t hi s appl i catlihencriefe@nsuriantly” prwed hsein torrefdeta acﬁrﬁmm&atﬁ(ﬁranﬁtwfo 02 more

phar maceuti cal ly actlve sugstanceghg is.less cytotoxic to tunor cells

conpar ed¥PLHE 2pete MheEs FJeashpptt AABINGStEHion 8V FirPE Y MGt 1CPIiPeRet i vat ed
or e@NVehh&hrehMdni\ea ity BicRGbE Y ﬁoﬁf'f‘%%rcéimétp\&fﬂén Re8dmEnibratiodVor BB or mbEOdr ugs

in Cancer Chenotherapy” Biochemc lety
agent(s) continues after discontinuing the administration of one or more other agent(s).

By “maintenance therapy” is meant a therapeutic regimen that is given to reduce the
likelihood of disease recurrence or progression. Maintenance therapy can be provided for any
length of time, including extended time periods up to the life-span of the subject.
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15Transactions, 14, pp. 375-382, 615th Meeting Bel fast (1986) and Stella et
al., "Prodrugs: A Chem cal Approach to Targeted Drug Delivery," D rected
Drug Del iwenyi/@ersehardt et al., (ed.), pp. 247-267, HumamaSEwiesss141985) .
The prodrugs of this invention include, but are not |limted to,

phos phatMaiggnaric thargpypeaadeyygeyidediitgs hwé pliherep oninaionjungtigpy with igtial or

| f at e- cont ai,ni ng.. ti de- cont ai ni d D-.am
o1 - modrs o Jpae By d658E yRE R SFRGR S aPia SRR BTE ni ng
prodr ugslimRidhic@dadaoys SUddmipatdd 16 doRIRE 03B LbMBI §pesCamh@hpy.ng prodrugs or

optionally substituted phenyl acet am de-cont ai ni ng prodrugs,

5-fluorocyt qfi RemRPELREMeInd Bedd HRuOUFIG 106 BELHPLUER phiisRean.Afitanyer t ed
into the nore active cytotoxic free drug. Exanples of cytotoxic drugs that

can be desmmals itheeds typicalachprastierirgd byumrdgolatadseslligrowthi dn¢lndeshinition i ncl ude,
but are n imted.to hgse chenot her apeut i, c 25€1glents descri be&aabov

t. | t .
By "r adidﬁﬁP%lﬂntaFFetFe&b%}"'dnudén ARt PRETYERVBT i HRP BT R Ry RC i A ey AT ays

t o i ndugaipidsioficaiter BRARAOBuL e AoCRhiteE®D, BfrcinOmlal Rhiphbing, BR{tbib Ysab@ma,
function normally or to destroy the cell al together. It will be appreciated

t hat t hepé lawkpmizhMegeripriiganes ckaogs phsuchesargers neludebensticaecar igugpsageelland

duratio t ” | C I r IV time
Sonan niafte NEAMIEE! gueNhE Sl LOPRB T ARt AR e " ays) per
day 10 By adéedutodtia doffthé hing, andsqu@ascis daben@ba bf thy Ling) raave of tldglcdiyoreunt 0

cause an overal| decrease preferably of 20% qr greater, nore preferably of
50% or grRapesiiulag sencsh LRSHE &F BlPHBFR CyIcerBogludinggastigupicstinel cagecry nangrastic

Reduce QundeAifdblastoh, &R &Acd SR URRARIE 1R%: LhEedbRANASEAE! MBathRAT ed

the presence or size of netastases or m cronetastases, e size
2011/ 0222baRaidddSddrodtadahder, prdonetrnal bunerine tdreinpmaseihiceryqlattdnargnaea,of t he

dormant .tunor, or the sji.ze or nunber of the bl ood vessels in angi ogenic
i sor qedddney o kgl Cere i eet ey B S s H SoEF GO R P BHARE | on of
a dry9g ichtcthdnfiEand8iafioRd ty??/s B hn @hedRWIREr PAL &N s X6 lﬁnlalﬁ;%g{rag%c@ﬁdiﬁ%

nme
greater than approximaté 5 mnutes, prefer ablﬁl bet weeri mately 30
to 90 milemigesle/ fallichietnin-Hadglon'dilymphoma (NH L veall ionphacptie 8leMddk; i nf usi on

is alternatively adn.ni.st.er for 10 hours . or..es L The term

P r avenarRe sBATgiENE SE Rt g ES oS EE Reitshigg st ni ot v st on
into a vV@hiuneblagit MALNRigh @FaddURpPhstledhic INFRL ; Higl@gh@éklmﬁl@‘ﬁ@h-‘é%ﬁvéd"&ll@ﬂﬂg; in
appr oxi mat elug 15 mnutes or |ess, preferably m nutes or |less. 10The term

" subcut RuboubscasiVHILs meatle eell lymhems, APDSwelpied livnphoma fnd Weldensup@sr t he

ski gnof j r.\h . ] . W L hi t en the
ki 20 and a8 Rlncfio) B AARbERY e RUEHEIARST) Uil B RBOGSR BRI 0.

drug r e¢apladiigry ddidepaeketchi®ic bgebiatiettukymint achpasgtransptiinawi ng t he skin
R AR R R el SO A e b MM R

with phakomatoses, edema (such as that associated with brain tumors), and Meigs' syndrome.

By “metastasis” is meant the spread of cancer from its primary site to other places in
25  the body. Cancer cells can break away from a primary tumor, penetrate into lymphatic and
blood vessels, circulate through the bloodstream, and grow in a distant focus (metastasize) in
normal tissues elsewhere in the body. Metastasis can be local or distant. Metastasis is a
sequential process, contingent on tumor cells breaking off from the primary tumor, traveling
through the bloodstream, and stopping at a distant site. At the new site, the cells establish a
30  blood supply and can grow to form a life-threatening mass. Both stimulatory and inhibitory
molecular pathways within the tumor cell regulate this behavior, and interactions between the

tumor cell and host cells in the distant site are also significant.
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15 animal or human patient, preferably within a pocket between the skin and
underlying tissue, by relatively slow, sustained delivery froma drug
recept aclwofory/@2eri od of time including, but not |im Peu/useq108@1aT nut es
or less, or 90 minutes or less. Optionally, the infusion may be made by
subcut aneous Bynjshbjretdts mnafa raandmal itéuding byt patdipniiodgb.anbwdanerden-tunenski n

of the aninmal. or .human patient, wherein the. pu del i.yers a.predeterm ned
amount SRty Rl 4 DY s s RUNTS 6V e T T Fraeo Y B SRl 4 nut es,
90 m nuth@fmanOPaferid 48 aR6isuBActs RaRM. Nng the | ength of the treatnent regimen.
The term "subcut aneous bolus" refers to drug adm ni stration beneath the
skin of an ahertic reethedprafihgpiayprton, thefere “iBgruesing sutdedt meapyprogidiigef er abl y
| essct hae rQxl . 1 . h i es,
and FostisABs L FYe Aok MhAZa bk RERL Feich iR AR IEEE:
W t hi n anpankes, bbeprefedbly hewsikhg sacidadindies foyinng phtlaguesciher @htheripacket is
created, for exanple, by pinching or drawing the skin up and away from
under | yiPEyeting{@aterial. A "dj sorder" is any condition that woul d benefit
fromtreatne j i s TS ad NG i - disorders
or di seases ?ﬁg u .ﬁ%&ﬁﬁgg%é%ggﬁ%PbgFigﬁpﬁ%ﬁgﬁﬁP%2@9§E?€%Hg%%§$§ Fgﬁbse t he
mamal  tsellinpeordicsaibier a partiquiesdiigncontiometionwif tiuey, @xemrphed nofdabiysby dey s t o

be treated herein include cancer; heni apd mal | nt tunmors. | eukem as
nd Dy ot T BB RES Mo o i RO 1o ey ROt BORHLTR £ and
ot her glaRAMG of JWERPANRGBENL, §RhILEIVIBGE agtbhf TR ¢ AN EntNESOLABIUE or

di sorders; and inflanmmatory, angi ogenic and I nmunol ogi ¢ di sorders.

2011/ 022henPaTapSER1aRcs r4n indicationhgicheas hreastrranegydigringt,| whesd $usbt | ve

anount” refers tq an.anpun f d ef fective t rneat. a.di sease or

i sor dePrihot s AP the Poal s PRENBFI o PrRAT AR BLFR) or Fect i ve
amount  @bmbh&rakdig braysocrauCRith batifilbale sighfficamnhgap&aeiclcsficac f due ccepableunor
size; inhibit (i.e., slowto sonme extent and preferably stop) cancer cel

i nf 1Pt r atficbhinjamopulséipn ghaybadctor gans; inhibit 5(i.e., slow to sone extent
and preferabl ) » tlasi:s: .k nhiqbi e

grow h; and/ (}?ﬁ e?%arﬁ?er{l/ée&%% g? rr%&(%alxht%zéﬁ]? too%égaléﬁr)é ttrlrlte) %aoq%?s[%tmﬁ%&féﬁﬁg% %?#slwmgn
associ ato€d praédubt (elie dtugorMaiketin®spcbidicetky motudehpacitagige naly cpisgemntd ayowt h
and/or kill existing.cancer cells, it y.be cytostatic and/or cytotoxic.
For candBPnewerayy WEb fheatnoseof GoRBIcEaHzinen PRYETpI e, be measured by

assessing th EaTa:e i i r I r urvi val
(PR 10t he- d B B e o B e R Rl 1ot
i f@0 clinicilfrieabrmentetn bgbecdogists holtdwihp &#Dapeproal foreqtaneaitlarandication,

prophyl actic .or preventati ve neasures. Those in need of treatnent include
t hose aﬁPghﬂvm9$¥ﬁmFﬁ%tBV@XTder as well as those in which the disorder is

to be preventgd.erih@ntiadcer RSy it todsiBEra PR LRI ih SbRi: d@cd. IRbApIabl e
conpound or conposition 15which’is conju%g{e directly or indirectly to the

pol ypeptoif deti-canver thgtsekutimagebes inelsdd, bubwre distiedtals @, egery, cheaithirapsuope

| abel s qr fluorescent.|labels) or. in the case of an e i¢c label, may

catal yzaeeiunfRSR Ebun SRS o okl tai 8y fissTRathR o hutict 8RB v on

i s det eahgibbencsis agent,lapopdifit adnE aAINTUHBGRIaESN tA\NRd AMEAGEM:SBIrodDEdnkery EGE

Antigen The VEGF antigen to be used for production of antibodi es nmay be,

e.g., t iyachgsamiigdER -2 antibodies, anti-CD20 antibodies, an epidermal growth factor receptor
(EGFR) antagonist (e.g., a tyrosine kinase inhibitor), HER1/EGFR inhibitor (e.g., erlotinib
(Tarceva®), platelet derived growth factor inhibitors (e.g., Gleevec  (Imatinib Mesylate)), a
COX-2 inhibitor (e.g., celecoxib), interferons, cytokines, antagonists (e.g., neutralizing

30  antibodies, small molecule inhibitors, etc.) that bind to one or more of the following targets

ErbB2, ErbB3, ErbB4, PDGFR-beta, BlyS, APRIL, BCMA or VEGF receptor(s), VEGF,
TRAIL/Apo2, and other bioactive and organic chemical agents, etc. Combinations thereof are

also included in the invention.
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nol ecul e as well as other isofornms of VEG-F or a fragnment thereof containing
the desired epitope. Other fornms of VEG- useful for generating anti-VEG-
ant i bodi esoabitttreesenventi on will be apparent to those skCriusdoionsithe art.
25Human VEGF was obtained by first screening a cDNA |ibrary prepared from
human cel | s Thasimmg' chotixieageBtrRsepithasinacieyipiacdiubstencgthgsidbbits oreuengnest  al .

(1989) Scignce 6:.1306. One c i.dent.i f.i ed..t hereby en es 65- am no
boid br STeTRET TGS el i BuUOR o7 by HedTHE O HEP YR Iy

165- ani ngdigddtide RoBSpRE (b.¢. Aty i Cal Pyy PeRerT, @d 't sra's’ Bt VilEdhadid¥&(sT) or
VEGF165. The m togenic activity of human VEGF was confirmed 30 by

expr essilyionenef huhshenyptrrap s dgantreiiedPiiansusdss swall mplequiafiosing @hdi t i oned

b N / 10/:04 i VEGF
B e T P R R NG
cont r ol agélbot sarthintk thetcof. Leung et al . (1989) Science, supra. Al t hough a

vascul ar endothelial cell growh factor could be isolated and purified from

nat ural sour geschefotifeddpars! 8stnt't RarchRRLthi CorbiSfind lubErur @ltAs r¥Rh¥nd Wancer.
concentrations of the protein 5 in follicular cells and the high cost, both

i n t er mExemples o cheragtbcrapgdin ggenty fnchusie dy & ehamgicalremper e veefid dprthertedagneny

ili I sl s . . t d
o o (B LA I CHOIRR LA JMOE, ARASGPSRLGof Lo
Labaoat any AYRESANFatyadssph@sphamide] 8lk{199Dhateanthtab dusidfaar @peesilfah hed

therein). VEGF is expressed in a variety of tissues as nmultiple honodineric
forms (PXosulfys azifighies seehgy bengpfloppsaEiplneNCaBICHE PR, HEHBREAR: r esul ti ng

from al 1 i.Cl . i u i that does not
bi nd hesap s ANOnEEA Mk g e R Fle e pRE D2 ety

hi gher afiétykhéphosihvearhelp ariethiydemdhinphdsphoremade MEGEMethyldlenclhmaved i n t he
carboxy term nus b asmn to release.a diffusible forn(s). of. VEG:. Am no
el s edbanerTiD (stee RS BaHast) bEbR Soshes RmieiBrs finuadiag s Spiagh

cl egyag Qnald gy ﬁbot%@a_‘tﬁ‘,l @yodthtin; AN RGathoLeL m@qinchﬁﬁl{gelts RIoRL184iR, caMetdin( ahdl 10)
i sol ated as a honodi ner; binds reutralizing nonoclonal antibodies (such as
t he ant ibistiisassyntictie peddoguss hsrypta@phycian thagti@Eglylerptopmetin blubbrypfophpen of

VEGF re rs . with simlar. affinity c ared to t i ct

onodi m: Sodstagtts 1R rEtf Lo bbb n e iflab s €5 RESCETND: been
i dent i f ice@itHcestRmtJatcratiftelinl Al sagtoRlcagRNpan@kamh;Mifrégnahust Rl $Fuch avEGE- B,
VEG--C, VEG--D and VEG--E. Ferrara 20and Davi s- Snyth %413]519‘87) Endocr. Rev.,
supra; Okigmcilaphlomapigizgiceghdephosphamido estramysyme, ifoskanide098) ; Meyer et

al VB : - n : 0Sj i.n Fl.t -4 (VEGFR-3),
has dee%?]c leoﬁ%tﬁ?rﬁlg%’ Ig%é}(l?&%%r%)é%%p ’%&C?}g@{?&ﬁ‘!@cﬁ{ﬁﬁﬁa@ﬁc@%@b@h‘kov( et al. )
EMBO. J phdiesterfind,(pk8@tnustireetrefosBiimidduedil Miadtdrd; HaashiredSeuch MShrmustine,

93:1988-1992(1996); Achen et al. (1998) Proc. Natl. Acad.. Sci. USA
95: 548- 59%@?03\9@1’ BRI S et RS HAJRY SRS applofiegurhes B8 of

| yrphat iof. A0 QERRRS . o Chli G Bmflin, ¥specRily &R Anaticil $2mmhd2atdl 997) -
calicheamicin omegall (see, e.g., Agnew, Chem Intl. Ed. Engl., 33: 183-186 (1994));

25  dynemicin, including dynemicin A; bisphosphonates, such as clodronate; an esperamicin; as
well as neocarzinostatin chromophore and related chromoprotein enediyne antiobiotic
chromophores), aclacinomysins, actinomycin, authramycin, azaserine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,
daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMY CIN® doxorubicin

30  (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,

zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic
22



(i1) Anti- VEGF Antibodies Anti-VEGF anti bodies that are useful in the

nmet hods of the invention include any anti body, or antigen binding fragnment
t her eof , wbavimizesd4wi t h sufficient affinity and specifi ecrus2@ovesVEG- and
can reduce or inhibit the biological activity of VEG-. An anti-VEG-

ant i bodycigidnhlogsesaucly andenopieniad, methotrbpeate, \WEREPP thiomdogrexate puhing gnal@es-- B or

VEGF-C, nqgr ot her .gromh factors such .as P1G-, PDG-, or.bFG-. I n

cor t ai n e g B Taretiogher HihipRe ibreprerouibidials seitle, bu
are not ahtifbiRdaiaRitidndIBReELRNIR, caiid R0 dytatddale, Bidsis ukididcho-aAMRIIRRI t Ope as
t he nonocl onal anti-VEGF WD 2011/ 022264PCT/ US2010/ 045147 anti body A4.6.1
pr oducednesitahinsy fleporilinsT anirpgesevgDas @lystrenth droarastangleann iprandongit. | VEGE

nmonogl onal.. i body: or. di st - 7). er Res.
57 803D sBBhby ARK NI B AGRC LR AGchits Gith Anho Bt R by GBREET 0
(BV)", atibstakaidhic &sd raphanidier MGl fiolinicAVRSItd@tond, hldophgsphsaiic Elyicatide,
human 1 gGlL franework regions 5 and anti gen-.bi ndi ng )

conpl enBAIBRIPYWngfet e i HIRg rastieehes: PRERDEHE HapireRs: SfrtTaxptyEdsfoRBNeS| onal
anti bod : l.o i-ndi - \V/ it 1

Appr oxi ﬁg@gﬁ%}@% 0/%%%&1%&%3’ %ﬁ#gﬁlg%iégg%g%ﬁ%%g%&& gb(%zgggllo? Er%%éq ?ﬁbﬁ%ﬁ%g nmost
of the Miteateviydkoxyegiaplestinadns lahédainied raytmshmondsutly@ magmimbout 7% of t he
squ&nce is derived fromthe murjne ant i.(Pog]'% A4.6.1. 10Bevaci zumab and

ot hdP  h RIS S a AP SWAERRS: AR PHBLP LS MAPLIapFol HafacgBE hs topphgnamep,; N,
6, 884, 8 GahdpiiedodoRkbntraf %}%ﬁylliﬁﬁddc‘id;qnahyﬂ&ﬁfﬁﬁﬁl @%chﬂBﬁiiHQQ’gﬁ'@ G5 or B20
series antibodies (e.g., I856 17 B20-4.'1), as described in PCT Publication
No. WW200bsaxhasd:; cop@ic:PUbS Neattiiab Rradocts\V R0/ QR Y 858 xanm dhig iPatizadiran;
Application Publ.ication US200 .-t0142343, %Jﬂﬁ tC‘OﬁEBth‘ tgfl thes(?.(%aghent

appl i ca€P16?%e“£?‘é1“81x%?n8%zs‘1n§F 1RGP MS > Ret o1 1 B5P T EF ¥ I TgEghceenes
15addi t i(eypatia@nTiORine serBfarib.AS roftdih A NaBanghid¥&); @6Han 6vib&RiRb&acafhazidgd; 020;
6,054, 297; W98/ 45332; WD 96/30046; W94/ 10202; EP 0666868B1; U.S. Patent
Appl!P c athasnomypfincs BHfodrPINes mitdiesdDReONRODETY BEPEsrabinosdeotidens. );

2003019 203 and 200501 o and: t nal of
| munol gg%’éﬁ“’%ﬁ@ﬂﬁgstﬁg%%’al%"%gfsg 2 é%%ﬁﬁglrtf%}?]@ ]‘)t{)%% (la\)gL e|Isn§: ude those
t hat bi @hcbgg, PritvetonoNal.), ABRANANGT GremephdEt, albupiin-shgige28bhanoesitidices
F17, M8, D19, Y21, Y25, (B9, 191 K101,.E;3.03, and_ C104 or, al ternatively,
conpr i sifigHdignRigeclprl (foericep Fhamseutisgh Paitpers oithaepbere, lllinoipanghe
embodi M X OGTERR® dSNCERES g&%ﬁﬁéeflfogﬁ%'l{o\[g’%nﬁﬂg! mﬂ%e)p@[ﬁoﬂnﬁ?cﬂy EE‘R@%R@

vari abl e regi on conprisin ow ng am no acl d “sequence: EVQLVESGGEG
L VQRGGSIgRin cBOAKS GYRFOR u b G RPAc REEEWIHGIA 26¢; | PNFVTIGERIRIO gAADFKRRFTF
SLDTSKSTAY D TA KYP L HWFE . D LVT V. S | D No. 1
and a | icgﬁ{akgh%ahg@ﬁﬁaaﬂ SR Wﬁsplﬁfgn%ee%pmdwﬁé SrneRdry

S €quenc &itdx kM {ERiReri kRS MARRMTB INFSARIR BinbM WM SAEPt saidR 1YL dFedapsL HSGVPS

RFSGSGSGID FTLTI $SLQP EDFATYYCQQ YSTVPWIFGQ 30 GTKVEI KR (SEQ I D No. 2).
daunomycin; aminopterin; xeloda; ibandronate; irinotecan (Camptosar, CPT-11) (including

the treatment regimen of irinotecan with 5-FU and leucovorin); topoisomerase inhibitor RFS

25  2000; difluorometlhylornithine (DMFO); retinoids such as retinoic acid; capecitabine;
combretastatin; leucovorin (LV); oxaliplatin, including the oxaliplatin treatment regimen
(FOLFOX); lapatinib (Tykerb®); inhibitors of PKC-alpha, Raf, H-Ras, EGFR (e.g., erlotinib
(Tarceva®)) and VEGF-A that reduce cell proliferation and pharmaceutically acceptable salts,
acids or derivatives of any of the above.

30 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,
and FARESTON:- toremifene; aromatase inhibitors that inhibit the enzyme aromatase, which
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WO 2011/ 022264PCT/ US2010/ 045147 A " series antibody" according to
this invention, is an anti-VEG- anti body that is derived froma sequence of
a 6 antiwoay1ion2168- deri ved anti body accordi ng to any omeTafS2HOguF1eT 7,
24-26, and 34-35 of PCT Publication No. WZ2005/012359, the entire

di scl osuemlaés estriogén prodestipnas hoadremabglondsasedh dsefosicrarhyler Hp pimeideznlessee al so
PCT Publ i cati.on, No. o) 044853, the enti; iS¢l osure of .which .is
expr ess YRR e ECERERS e ardiiec R PhTARIRE etk Pk
series amirbRNERINISORE orazdI8THMARA® &fdiokOR CarnA RINTEDE XEGa Gei7RId; 8hd1g

resi dues F17, Y21, 2, Y25, D63, 183 and (B9 A "B20 series antibody"
accor di mgtitaediogees sugh anfliemides ndptaavdd, bigatutamaide. lpentglids and pescebing gewch r om a

To op Fry ek Gyisds TBa e RoBRC CHRENY G RRL iR hOTEBRE Qlbp oY ©n
di scl osyparicafarihhess wisiclempitgssipyesion of pareairesgivdingipathnays @hplicrngien See al so

PCT Publication No. W?2005/044853, and US Pat ent |ication_Publication
U52009- @?h%‘@%:?e”ﬁ’%lfé@ﬁ%rﬁl%ﬁs foresamples BKC-alphy. iRelftand Ak Ras: itozpmesYIch

i ncor por, 198 E‘@p‘% )
ant i bodyg%ﬁﬁﬁd(glet&gdrgssw&ﬁbgﬁgpégpﬁ%e onIQ urran%a%dc:ﬁpr I Sle?l( férsgg?dues
F17 Nﬂ&nhlbﬁibl@accmi sucYi2s, gefiBherap9 vacHdd 1 for Ex@8pleaAl LOMBLTIN® vadkine,

ccntued v ER ThRPFgedne tad VOORERy b REFI e R Py (B PBAR ARG an

ant | bOdXo IMEndtrden iahibaBby AQfl@REiIX@@mﬁ@@%ﬁ@{ph%acé’utRﬁﬂii ﬁéd@ﬁ{abf&aft@%g@es of
the anti gen (for exanple, nmutation of wl ype VEGF by al ani ne or honol og

mut at i oy dedivatives @ﬁa‘llpftOfttlffFEauﬁlVﬂdl ng of the antibody such that the relative
20 affinity ratio (1C50nutant VEGH/ 1 C50wi I d-t e VEGF) of the antibody w ||

be greater Lfﬂé‘?etn% ‘(cgt[%ﬁmgx ?srg)d%c?legc Permﬁgﬁgr%%n%]‘l%?’e??ﬁ)d by one é;%ﬁ 68%@9&6%%& the

relative affini t|on

di spl aylaegoxﬁldo%r c8t heintdtocl b weddiatd X Es anplch Bﬁmhmlywkﬁ&s aNUMGphaltiges; oat ed
overnight at 4C with an Fab formof the antibody to be tested at a

condent manosinesfand higdivpnalpobmsptidgnpraiogek i clidehapa thg CSWB@A“%@IW@ 05%
25 Twee r ]!P'Hrhﬁ

di spl ay:hﬁgné%%@ fa?%%rla%leg[tgg{t Iﬁ'ﬁ S?rrﬁuoﬁlgﬁls srﬁ‘%t}rhreoglyldlﬁ%ﬁdn%igly or n? e oa(r?lﬁv?np) Ib typ
hVEGF (&{d&)@tﬁ)hoi’moﬁ@'ﬁaﬂﬁg/rtblddmtmomﬁ; tihadade;omsul inepieatsulbmatiedinppatrdsxihpr 15
mn at rpoomte rature, t he, pl at s are wash S, 005%Tween20
( PBST) . ePrEPIEIR O OpRfga S\-@ P L BT o SR ARG &%&g fﬁ?ﬁ%@ FERURIBE | body
hor ser aqll'oﬁﬁo&e(ﬁ%)dﬁﬁ%{eﬁﬁﬁhg B%@&%L@%@erﬁ@ﬂgﬁgﬁ{ Bicfir %E@ﬁlc dion 0 30i n

PBT, devel oped with -t et ranet hyl benzi di ne i rkegaard &

Per 29 L dibstor; Ghiablest giowtly facMD;) prglabsn,rldacanfabtaceq@pn,dxmnan@rwﬁfamonalmla@nd hed
wth 1.0 ectro hotorrerlca at. 450 nm .The ratio of
o0 vartit pHs sy Eeau R uBP RS erE dine trae e PR b, b i ng
af fini t ycitiRevasedlat énﬂ@tﬂéhﬁl@@rﬂ@ﬂﬁfa&bﬂuﬁﬁém tMOA3bd1c0R 2PBAR GRS 045147

(ii1i1) VEGF receptor nol ecul es Two VEGF receptors have been identified,

Flt-1 (dcierscuh asdNGEGHR] platoiet-akoRh(fagten teasibeninyRarRhAyctosKTHlyksuek al .

gl'é??rgl)’l %‘%Q#EQ§H%W§ %76 & ﬁl%u IhE% gr%txxftglfactcgréoa%%) Ilsgﬂifg{%gﬁq\%%tgt?@g% 9The 5

spe@bf i @sﬁeymdﬁcta@d‘actmsg:mpetrﬁufoﬂscslucleaﬁmtél/ﬁai flpha,|-yetirendb eamned ¢dsnyput VEGH- A
binds to both Flt-1 Neuropi lin-1 has been shown to be a selective

VEGF r e SHPUGING é%ﬂt%rs (%S%i) ﬁHCb{ HenpaEpRhaes-(5 Mﬁ%@ulgw?m%wéﬁ@eﬁi Bt al.
(1998) g@b/k C%%) a ? é@ﬁﬂ:ﬂoc@% @S%ﬁsdscﬂnﬁté@&ﬁgl(ﬁggs&cﬁ ;, ngl!ll%Shé) LIeceptor

tyrosin nases rise a large ansnerbr ane
recept odb-3illt-#, Hi-Yellse Ib-BlIbgi, Eab, Hcﬂﬁ) MLtTle$L- IAIapmmeln‘cr,osmtfadtmth as net een

10(19) distinct ubfam | ies have heen identifie recept tyrosi ne
i nase (RTKYPRAAT T G dbetEEed Shauids fir Gruidia Err et a8 Bl avih and
di f Ber entipndan, @b t@nV d)lﬁﬁé/m@fud@@faﬂotetui/sﬁ@&nGlXﬁEQ%Bu@&doﬂﬁdrﬁ &R mibiBBlelANN.
Rev. Biochem 57:433-478 | rich and Schl essinger (1990) Cell 61:243-254).

The i nt ciltgic@nd bmd@glmilym‘ctlﬁa sguivaerds of thanetvaysquence gatelings.ndi ng, whi ch
results in phosphorylation of the receptor and nultiple cellular
substrat es, antgrowth 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
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15subsequently in a variety of cellular responses (Ulrich & Schl essinger
(1990) Cell 61:203- 212). Thus, receptor tyrosine kinase nedi ated signal
transductworroimgn2easit i at ed by extracellular interaction WCThisaoisfpesiut i c
growth factor (ligand), typically followed by receptor dinerization,

st i mul anepwhigh Stgmeﬁqamly fedges thyr presitage 9f®élsneskha$asExmplﬁwftgo‘afrhd recept or

trans- p hor .0 Bi ndj t re,thereb eat.ed f i ntracel ul ar
S gnar " TSGRl AR cheins duBle R BBERl nRe SRR R P B B RERRs it
a spect rsLiéH Bfagets iat AENEG BhrgiyBhid I -pHabeG e T1hdrthl Kashabd Blaékerd iR€lude the

appropriate cellular response. . cell division, differentiation,
net abol ivéncas fve@u‘lgtlnecqméwgﬁ%asme)t lgxéxg)h@ apé apaTbinhypiterssaehasrdonamhion. see,

Schl gss 'eB%wﬁnﬂu%tluHcﬁb Bt%ﬁ(?s%?ﬁ) &Mé&ﬁ%c?n ]’T ]?o%e ag‘énﬁﬁﬁ%t%h%gtl (?/ 1 ?lpc%dé’ll gllér 1 and

KDR have™seven’ 1 munog I'ns 1n the extrace onal n,
si ngl e tinta1ssphardirene foregiaple, BNA Akydaipensits sacylra@wmmlﬂeh,r}ﬁaeus%ﬁs equence
which is interrupted b& a ki nase-insert domain. ews et _al. (1991)

Proc. Ngggard %&ek.?dme@é?re Meggspiets H@@@@exar%r%%w%@rafa and qr9¢} ) Furiiepgene

6: 1677- ]'I@)ﬂlg

speci fi (%:Tgflg ﬁ“at%iﬁggn B%@E%%{Tan %H!ﬁlgi%as?%loq et Eodﬁt %ﬁ?gﬁilesr%eg\%gsnh on to
bind to Cﬂla;ites ecuetedTCdlgcVECEgp001 @icngents ende bytineogesetdruig” by Murammi et

si gnal i ng. certain. odi t he VEGE receptor nol ecule, or VEG-
30bidi ﬁg(wvé;%@ﬂ?“tﬂ@ﬁga?hla:@@g) ERCEBIeP G m such as sFIt-1. A sol uble
formof the reeeRhP*prekak? & @Rd iMHiLidpMeMid kRES o prefiBsdiop UV ARL fegt | Vi ty
of the VEGF protein by brnding to VE thereby preventing it from binding

to its méephaimacedeptly astlxwr@b@tmcedhattm@sswwtaw tofumenqgdls corapired tohs o

| uded f h d bed
e SR L SRR e B G BL Beg e o

prot ei N paenBfor@C REQS. o MWiRE4H, ePldaMigdgn eahdre C@@mdﬂfé@@yem%eﬁ@m S&Gerf r om at
| east two different prot eins, at |east one VEGF recept or

pr ofl@i n Trensgctionsh¥.opt 375-3%2, I@)ﬁhﬂ\é@%ﬁﬂgd}@lfas‘ft@%@laﬁdc,séﬁi]@tﬂt al.ofPrefirpgs: dy to
and i ”h'w Aé@?oa@h o ?Q‘ggt@h Iﬁﬁ%P‘é %&nyDzyé%%D} 58HLA) @o‘?@ﬁﬁ"&”ﬁm s, the

chimeric tor el ns 51 nventi consn am no”’aci d
sequencésd.epi 2/4%!267 Hmmh Prdswol a8is.f Eneprodidztof thecaptiionnntleds lbasarehonever ,
am no agi d sequences conpr.i si ng three, four, five, six, or all

n
seven | ginpfagdo Tke- ?Q%WWH@T%%P%EBW%S%‘W? -PYUHAGINTRITHES: PRGN of the
fit-1 a | i from ot her
unr el at ggﬂ%{néw ﬁl%? gj% B{elgéa;r@r%tagﬁmg &ﬁgéﬂt ob%ﬂﬂr%%scggf&lgﬁﬁgg% E%Sr am no acid
seq@deéncetycoeylutad prodinggsl Bka;:tamrmnuamlmmodﬂxgs,rdpxtmeailw\aulblstltbedr eadi | y apparent

or ot o n@"PHEVBHAT S 5N BiPEE BT 37t KRB e P A RISy ee A B

known aj) rodEEs, SIAR}ocyloRfR dn@lotiRX @rtuio@o&rﬁaTn&_@ahh@@wh% RHbkiceAddrRn M8 the
W97/ 44453) A sol ubl e VEGF receptor ein or chineric VEG- receptor

pr ot ei nenat aetive dytntexit ifisn drug: Imlwmym@@d@@s prabean esdepivigzedante anot

fixed to_ t urface o 5 it ransne

sol ubl o PP RS B e imal SRR A R AT SRR B R eBPEls s,
whi be capahl ecsefib&i adveg to and |nact| vati ng VEGF do not conprise a
transmenbrane domain and thus generally do not beconme associated with the
cel I nmenbr an®Yofradiatiensthprgpyhisdheank eyt abdirectqdszagyps wys egbeta rays to induce

sufficient damage to a cell so as to limit its ability to function normally or to destroy the cell
altogether. It will be appreciated that there will be many ways known in the art to determine
the dosage and duration of treatment. Typical treatments are given as a one time

30  administration and typical dosages range from 10 to 200 units (Grays) per day.

By “reduce or inhibit” is meant the ability to prevent/delay or 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 presence or size of metastases or micrometastases, the size of the
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20 11'1. THERAPEUTI C USES OF ANTI - VEGF ANTI BODI ES The invention
enconpasses anti angi ogeni ¢ therapy, a novel cancer treatnent strategy ained
at i nhi biwpngittheesdevel opnent of tunor bl ood vessel s regairsdoousipr ovi di ng
nutrients to support tunor growh. Because angi ogenesis is involved in both
pri mary prigrapy tugrawthh psgsengeetr dlst sis¢ of, the Hernzant fuanayi ogfbasize or pamberf ther ovi ded
by the invention .is cagabl .of . inhibiting the 25 neoplastic growh of tunor
at the &ﬂf"?§m PENge %Efﬁmggmﬁ?eventing net astasis of tunors at the

secondary si tig terblTefhtRfvoRcus ahlgvh NGfead foastoRbtid 6 & dHiPinto ¥ veinohn animal
, the invention provides a nethod of treating

t her apeuti cs. _ Specificall ,

a pati e®f henaypBisBEOVEr & nermd@ﬁ%{mgryat@rrtém piTorEmnaisly st mnutes gaeferaplresyeen
COnpki Si j i t] . t i i Qi .

chonst nePasgars) Aol A8 Afghel e BrdbERIF B GR. R ABISRRIIRE 50
VEGF antaltb@elyvelCatbihRatddabr Thesapoesss. The invention features the use
of a conbination of at |east one VEG-specific¢ apntagonist with one or nore

2

addi ti onal arteiEENdRFVERLIS RIS SO ERERYSNQS PYFh ARIerS-t dRteadmipisiiaion o 2

i ncl ude Wi g ' Lati : : i gt :
b1 ot her sy O skt 0 BELLERe L AS I S bk IERRRN LR DURELRRYL
or a condssmatfeehlydf mitveser tdser api es. I n addition, cytotoxic agents,

ant i -angi ogenic and, anti-proliferative, agents can be used in conbination
MO he VECRHESER: PheculiBagorrat o B m o Gapietoaort frut PGS S o
provi desnanfiRd BeshRin fatie@t hRtbrablE¥itRH o ckdt BalREn M RMland uRRNMGRIg tisBe,
adm nistering effective anounts of an anti-VEGF anti body and one or nore

chenot héyagetindlcslayenstgined delivsat fremta dsusiseqntadd. d'he pockst mdy hgersatedibwi t h,
previoushg treated.me as%atic éanceﬁ. A ﬁag%et% of chenot herapeutic agents
may be GYEYTESTERY S RET KA APL A RERP T HIHOAL 81U he i nvention. An

exenpl ary andhg@fm Isibdutddgousiiffusioh” fHiesRt ihesdaprao ba @9e nhder enkargtaat ed is
provi ded herein under "Definition", or described herein. 10ln one exanple,

t he 1P nvépmab ar heagn pagisnt; prsfagady withia amodketbeivcer the skintang onfatying issus e or
nmore ch : IL.C: . [ . D Nat | er eof
The: comty RER L ARE b G BO Rl forl o arfl SOGHHI fob a Ber@f GRIRLNAH W hCE
separ at éintitednal38tmianss or les, 61 J0ghRuek ar ke ayitionally, ftar infuksah intay, beandle by
consecutive administration_in either order, wherei referably there is a
time pertdtaRRRYsdmpEnktipnpf afiug dgltyery purap applanted mpref Eﬁé[s@sq?@ee%@ml F hei r

15bi ol ogi otk Gl P ' ' f GHGh
hemt e e g R S B L R g fhined
i ns20 uctpeoodoftima suchetsSOmMinetds, dmhinites lok y tig pehied spenhing thedemath bf thoner .
Preparati on and dosi ng schedul es for chenotherapy are al so described in
Chennth@?gﬁym%@gVW?b Ed., M C. Perry, Wlliams & Wlkins, Baltinore, M.

(1992) . The ghgmatltelBRembEs RUBN BB Yo M8 e@dMist@fiod Bdde@t tRAKiMbSdnr at i on of
t he VEGF-specific 20 antagoni st or nmay be given sinultaneously therewth.

| n some apinird pr lwpacpasicntowhere bohe deygaletivey agraterblislessitharf appraxambsiclyatSi on
tunor ther W th the.,aptibody of the invention.include antagani st of
otner 1 ACPRRE s PP RLRORS Pt el PERGhROL S M DR T ot e 1o
EGFR5 Ers@inisethtso ik pR¥RalAs witinZg) pdek B3 twdeh tR4skirtind ThiferlybomsudI®eherd the MRy be
beneficial to also adm nister one or nore cytokines to the )

pocket is created, for example, by pinching or drawing the skin up and away from underlying

tissue.

A "disorder" is any condition that would benefit from treatment with the antibody. This
includes chronic and acute disorders or diseases including those pathological conditions which
30  predispose the mammal to the disorder in question. Non-limiting examples of disorders to be
treated herein include cancer; benign and malignant tumors; leukemias and lymphoid
malignancies; neuronal, glial, astrocytal, hypothalamic and other glandular, macrophagal,
epithelial, stromal and blastocoelic disorders; and inflammatory, angiogenic and immunologic

disorders.
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25 patient. In one enbodi nent, the VEGF antibody is co-admnistered with a
growm h inhibitory agent. For exanple, the growmh inhibitory agent may be
adm ni st ewocofimsies fol | owed by the VEGF anti body. HowePemr/Ussimiokilaneous
adm nistration or admnistration of the VEGF anti body first is al so

cont enpl at edhe Suint 4inirepedtisalyedfective aheurdt mitrh to amabpugof adgegneifestive tthose
presently used and nay .be. | ower ed to the conbined action.(synerqgy) of
Phe” or oW SESRRPEREo S ageEm i bt SvelEedRer bhaheantliiuy BHOFHY

f or mul atah@nt\erthé BruFBiaytled GcccBd hainBerBITc@nd 381159 REIuSE thie tEME OITRS iitdbiE. ¢,
necessary for the particular indication being treated, preferably those
with coﬁ{\;lwmmr%t@é@md/mefeé@lf Kap) epsceigtelldairisieten inte peraherad gegentinkipit For

e it . . Li . . .
EarRD. Vit YR M E B Brotf by SOl B R C RG] B3 sk B iy ©
2011/ 02 2264RCIHdASAONE/c08 53¢ eMefdone oviidrRof e skmpBny Bs@iated@itbepd i nC) 1 n
the one fornulation. Alternatively, or in addition, the conposition may

conpr i s&isRrdst gk extpihe drugpakpPisent gFWRRNMOR K PaFtineLgas cell/tonaYs mal |

mol ecul %_e\éﬁgs:t%ti@Qﬁ@%@t&%xic%aﬂ%@%ﬁ% A c%cfw\;i%)éa)ﬁ, RIr@2&nblel Be

conmbi natioh in anounts that are or e purpose 1 ntended. 5In
cert ai n nexmpecd by asekrang thh dneypien ol suragyeh tdsratise ol progogssion ifise satvizah (REE)cer

therapy with the antibody of t i nvention include.other anti-angi ogenic
hers” didrspamt o aHBR bRt RS Ha s BeafHUBEHRt [ ed and are known | n
the arts, including those listed by Carneliet and Jain (2000). In one
enmbodi Ment , "Thgmati redEh Bk ey réhBchiME Myldosic s pdvémawaibi nat i on
with anot her VEGF antagoni st or a VEG- receptor antagonist such as VEGF 10
var i ant sncagwgreydihesamared ef spataent inelyde those alsgeds rathsthe disatsiceasov clbpodrbng
VEGF or .VEGFR |.Z] nti-YEGFR anti bodi es, | ow nol ecul e wei ght
inhibit6?§$§?¢@§§§§§$@?§§?%83?%ﬁ8§£s and any conbi nati ons t hereof
Alternatively, or in addition, two or nore anti-VEG- anti bodi es may be

co- adm ni st @hedord"lbbed" phti esd. heko rdfére teps dyteatthblorompotindatoveiposiobndi sease,
t he appraopriate dosage, of VEG-- specific 15antagonist w ||l depend. on the

t ypdoof vml%%enwgats%dtr?fé%(t%dr}dué?gﬂxéqthﬁ@aﬁ@ : Wéalgeéw%@ywégaecour se of
the dis hes it 5 L ' [ ieni f

pr event Lo T B o e AT B b B el

cl i ni calmdyi stabyae chagicabslpwatsm dfa suhgraEGmspadior cemaodiagowhsh,is detectatiie

di scretion of the attendi ng physician. The VEG-- specific antagonist is
suitably adm nistered to the patient at one time or over a series of
treatnments. In 20 a conbination therapy reginen, the VEG--specific

ant agonifgtARTEVEGF ANTIBODPES AN ANBAGONISTS apeutic agent of the
invention are admnistered in a therapeutically effective or synergistic
amogpt . As ygefF hesghn, a therapeutically effective ampunt is such that
co-adm ni'stration of a VEG--specific antagoni st and one or nore other

t herapeutic . el | f.: PR f e i on,
results in rgg%%Y?gﬁq%Pg%gﬁieﬁ%?%%hg%xﬁﬁgg%gﬁ%g&%g%ggggg?i%EHH%S agog%. A
t her apewtdleaild ys w§lher ghatisafoanooi EGE or hdtagamatthtreof cantAikGE-tspdssirtd ¢

ant agoni st an

syner gi SPIRg fi@tﬁgfre fogpyl ¥ GRror FEcsedashe 811 SEn @ Dee of U téI?VﬁPﬁ%%/ mpt ons
associ atgfl pWiahParkniRgiitdsc YkiRtd i Bease-
25 Human VEGF was obtained by first screening a cDNA library prepared from human
cells, using bovine VEGF ¢DNA as a hybridization probe. Leung ef al. (1989) Science,
246:1306. One cDNA identified thereby encodes a 165-amino acid protein having greater
than 95% homology to bovine VEGF; this 165-amino acid protein is typically referred to as
human VEGF (hVEGF) or VEGF 5. The mitogenic activity of human VEGF was confirmed
30 by expressing the human VEGF ¢cDNA in mammalian host cells. Media conditioned by cells
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The VEGF-specific antagoni st and the one or nore other therapeutic agents
can be adm ni stered sinultaneously or sequentially in an anmount and for a
ti me suf fwoizento2ez4r educe 30 or elimnate the occurrencecCoruse@omuiignce of a
tumor, a dormant tunor, or a mcronetastases. The VEG--specific antagoni st
and t he tengfeged mothéhohirean VEGFapBuaipcoragfed ths mrahfehsioadficaiibaryreadothelial

mai nt enance thera t event reduce . t i.kel i hood of recurrence of
t he tunﬁ?ﬁ&V&F?ﬁiE%ﬁggf@%ﬁéﬁpggggiﬁﬁﬁﬁggﬁggs)&ﬂéﬁf’ﬁﬂ?? be under st ood by
those of or dilthefigh $ischilat Bndofieliar dell drbRtRPIOPBSII@LE isdas@Bar@fpurified from
chenot her apeuti c agents or other anti-cancer agents will be generally

around tABEH sayicen@y seisplune therapcetiq wicctle relpdydy lavs conseyfratiopp ef depretcin

chengt h i C i Qi .al I ed i i i 1k

chengt ndh RREGRISYE ACE SAEbEA A ARR Penbl SATRIAR PRABbMOTEEE o (e
condi t i @fovedicomnicraall e tnaviidgp Mesoclirgihy, oithdticsfoas wage lindeatiand clnklanbe abl e
to determ ne the appropriate dose for the individual subject. In

addi t i osXPE3t WECEDEY EcomamapedNActesiqumss (Saeneg p Hetiraat Labgye /sy Lupyigetidl t o

radi ati %:él'@%l%mk@%'),”an%ﬁgé ?f&eﬁ&?@ﬂé&%@%e?n). the adm ni stered VEGF anti body
nake ody. 10

is an intact, ant | However, 'the VEGF anti body may be
conj ugat ed WHGF @ cgptestedxn ¢ vagepbof tibsuce ey maltiplceimnosiiment SyrmisiE2 Ic dAp uigat ed

ant i pody _and/ antigen to which it is.bound is/are internaliz t he

col 10°F S8 g A inPEH s S Padiespeuies BPm ABEGHSr KNS B Egorens
ki I'1'1 ng stBRIEAMAEEnCRA dobOndtifdhddariRi R FongePFRME 0E WEQH PRAhepdridGyigly t Ot 0Xi C
agent targets or interferes with nucleic acid in the cancer cell. Exanples

of such pesgressoxlychighgsrafignityn cThedwpamy-badgigiioimds of YEGEalah bhskeavad inghe

ri bonucl eases, and DNA endonucl eases ;... . The . i iop also.features a
et nod. Sronaid RN ERRETUELaST Tt e ofPE) pDYESY PPalicfid fALM T cer
by pr oviodiHitattitsdytetelihapeplide identfiodafter patmBndlevatdisargppiala YEGmant i body
so as to increase the time for grqgre55|on free survival, to decrease the
subjléct tenring Kcere” ptier VEGE (1 dpkisolated tap a hagodimaes, binds sawjabeings | i kel i hood

of sur Vin’(cﬂ!oclo#@l HPEETRAN AEAL ﬁ?@tgadﬁe%‘%gﬁéﬁ%@ QOd%su’.'é.tl Q‘ﬁﬂ 3230 Do s?fu(BYei di ng

instructions to receive treatnen east one che érapeuti c agent.

The t r edbmydf WEGHR rédeptoasntvith MiaGhar affinidyadynparey tb eheciatacuV EGilty s Woinbdider.

sequential to the treatment with the chenptherapeutic agent. In certain

enbodi nent s SE¥E F@?%S oGO Ne hey S%@ﬁ%@%ﬁ%ﬁ%@% Y,

i nstructj . By i Al tii ‘paitl.s WEG-
Hﬁ&@dlﬁg B?‘@évhﬂ?ﬁ‘[gﬁﬂ gﬁgﬁ?ﬁGWWF Byvedin.al vEGe d}b fd Q/fECf%ﬂE etrard

anti body wt erapy may be continued 25until cancer
r ec@dr enod Davisdbaayth (1987) EndddreRenyemrd;ddgawir d hér/. Biodagidd < ranpRéhdtlBral

for treaiant o3 Beliraae A pbda Sartor vt hs afep it s ek newns Bt .1
some enfodigIRIS S hid e cHBAdNG A U HRQECHRTES! SESFIT RPVEWF-bheo@@Ridabpt rati on
of at |east one chenotherapeutic agent. Administration of the anti-VEG 30

ant i bodyEMBE. Hd SclgacupPenileart 4. Brocs¥eiletruilabeit BS AP 18811082 (18%0)oAchére
chenot her ap LCp,age r onmpt.i Y- R€- 0 by _any, neans avai,l abl e.
- some bAbadERRE T Fdbt CRAT s Ak S P R R TR

conger Cii@thefrogutaticit d fapmphatiche giyptbhesMEGEtttet BOSYiencEiTTopMaBOUR N oORY al so be
by a package I nsert acconpanying a commercial fornulation of the
chenot herapeutic agent. Pronotion may be by witten or oral 35 WD

2011/ 02r?(gﬁ45%[ﬂ%§12 #8%)45&47 comuni cation to a physician or health care
provi der.” I n sonme enbodi ments the pronotion is

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
30 to VEGEF and can reduce or inhibit the biological activity of VEGF. An anti-VEGF antibody
will usually not bind to other VEGF homologues such as VEGF-B or VEGF-C, nor other
growth factors such as PIGF, PDGF, or bFGF.
In certain embodiments of the invention, the anti-VEGF antibodies include, but are not

limited to, a monoclonal antibody that binds to the same epitope as the monoclonal anti-VEGF
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by a package insert where the package inset provides instructions to

recei ve breast cancer therapy with anti-VEG- anti body. In a further

enbodi mrerwQ 20hi2pwekage i nsert i nclude sone or all of tReTASsUbbgsSIUNder
Exanple 1. In sonme enbodi nents the pronotion is followed by the 5 treatnent
of the @ubb@b'tA%tlipr@&leeéhvihyb/tE@naATiCl@oHB 1709 aoccarhbinanfthuiagized anti-

chenot h utic .a |nv nti.o [ OV S|n S d,
ot B o Gl P R Maiboghy gencil RS Bl Y e I Todn B RS TR

tr eat ed 43peasik &@@ﬁ%dinﬁbr@ théléli&[lvm ﬁﬁibo&jblsassekz@clhﬂﬁﬂﬁ@ﬁe)”t &80 Eﬁlﬁhﬁé‘d S
time for pr ogr ession free survival, to decrease the subiject s likelihood of

cancer 1OMBEAP NS @ AP ERNE t Hsomphpesarutatey ihneian hglo b framewarkscgions | n

t
SO TR BT i T DR SRR S 83 TR L AGRy GRETRERAY apeuti c
enbodi mendndclonel dimib&é Arg6.il shdt dldckweitididyg df hembiBBGR{o 1t§1ecq1ﬂckns ect WI th the

anti-VEGF antibody with or without the chenot herapeutic agent.

provi ded\NPEOXMBiFSY e of Hist B0 2618 1pRUcEFHYf BrapKEtN#Ry 1%1%%ﬁpﬁ@féb%ut ic

agent 1% Mmmgﬁ QM ddeah h%ﬁfah'lé/(ﬁg:anaréﬁobﬁtoﬂ% of e sE %E@E%n%d
previously treat reast cancer In a human subject so to 1 ncrease the
subj ect 'font theendrare qntibgdyesdioon free survival, to decrease the subject's

li kel i hood of cancer recurrence or increase the subject’'s |ikelihood of
survoval . | Besaimingiboadiotnhambhiecdraitk¥BEGRantoliel heviedhdrydckdrbat ienS.of t he
subject with the conbl nation_of the chenot herapeutic agent and_the

ant i - VEGaL At P88y 79 20usd A hodaGs). Additurpntibrdics includerbe GrerBafeeiiss
ant agon'aﬁﬁb&&é&%% teé)ﬁ' o4 B aE Bégaé}-\b@& BB HPFEatiBR ot %fbo%%ﬁz@% Pt

fashi on consi ste good Te practice. Factors for consideration in
this coerbkd:atlonde’éOﬂmﬁ/WBﬁBwlddﬁS Hatsor AlgplichieomButilicetadred S200920 pR3#3 . cul ar

subj ect bein ted, 25the.cl.inical ition of the .individual patient,
he caudt it ot BeSoiud sPoatiof & GEOGRIY Hsrposred REgsmve RS Fot ho of

adnygi StaH&Ttleﬂ,an’ﬁB@dlésCs!é@(ﬂ}“S | PIg. I@(f)s adabREs 4, %2 &9, 6309,000,€054, @937t ors known
to medical practitioners. The "therapeutically effective anount” of the

VEGF- 5 pa¥0OPR/4S a; é@@rﬂ6é100146 VORI RGB! : BS. Bareeir emlichos uch

o oAb GRS a8 b e AR g REER h Do S e TR L ©
pr ogr es 20050 114Uz @tan@ Popltovidt AU RS0 Bf fri@ensbEcAIMEbtho €Y 2889149 B&t (2004)pr event
the occurrence or recurrence of a tunor, a dormant tunor, or a

m cr ometQiBerasabodies welade dhose (hat biadited fenstiorsl coitpre yERmaH¥EGE; compisiagoni st
neeg,not fPé’sidugé‘ 14 %w?é’tﬁ@‘%'lymg WLY Gt §d o Ei‘oao'aﬁ‘d ei04BE & té%gt”&e?
cur fent 1 revent ’or ‘treat-canceér or’a ri

The effeompmemg.mmﬂuesﬁﬂsmlhQ:?Qh&‘&S,alg@htRSdm@Q&@s on the am)unt of
VEG-- speci fic antagoni st present in W) 2011/ 022264PCT/ US2010/ 045147 t he

formul ation, the t i sorder. or trea t her factors discussed
above. Thes® My %@Eiéms% tRfsigyentiony the 2 fé#g'f@%g%@@g’y;ﬂa %awﬁ‘iﬂe Ifation
routes asyiyseshmhes %&g%m\gm%@;{p%dgg@%ge to 99% of the heret ofore

enployed dosages. pendi ng on the type and severity of the di sease, about

an 1 o ¢ e RaoR Loeb i nl SNl Sy S SRR B ahe G her . 100

exanpl e, by one or nore separate adm nistrations, or by continuous
i nf @si orINTKTtCSEBTcSéWKBRHWEMTSI@TAYWWEDWXV‘{YMY@ to about
100 ng/ kg or nore, depending on the factors nentioned above. Particularly
desi r abl ARSYH w@? @g‘r’g_@ hkg, 7.5 nmg/ kg, 10 ng/ kg, and
15 ny/ kgP.PYggir% repegm ad G?\?ZLT?% ns (131\5/(%{@1 several days or |onger,
dependi ng on],#éhe condi t he treatgige‘:ft‘O i s.sustained until the cancer is
treat ed2N@d! b%lwwr@i? S TRGIORSPRBHE A P! BRINEZATIVR 20 SRISWET i n the art .
However, ot her

DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF

cancer.

TSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ

30 GTKVEIKR (SEQ ID No. 2).
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dosage regi nens may be useful. In one exanple, if the VEG--specific
antagoni st is an anti body, the antibody of the invention is adm nistered
once everwowesk22mvyery two weeks, or every three weeks, pat/is2dosesinange
fromabout 5 ng/ kg to about 15 ng/kg, including but not 15 limted to 5
nmg/ kg, 7.5 Aygikseriedamtgfokdy” aecotdingrtyy thep. inTéngiopr iogh enie-\HGIE hefiltadgtlgsys of t he
invention.is, easily nonitor by, conv i,onal, techni gues,.and assays,. In

ot her  edbEurHERTS afiBhe BBA B GRm ot oS RO, R 6 AR B
chenot hgti@apys 7,24L7€ Bn@34-35@f PETARM]itatA Nhewaryos/01230edkicA8roRli&Ydsaktsdfy
treated netastatic breast cancer. Further information about suitable

dosages Whiclhsgwpigady ingotneeated bgrpindyefessnce 2 8qhdsabe Athughcafont¥er apy wi | |
cont gnu Tedi: Palelp [ ' utic
el (LOg00R kAo e SR R SR bl P RS LR JRTERE  C
ant agonils be ehbddiment) tenGé odticd ativudiyi tindtte adtndtional ¢pitbpeot huRaVEGF human
patient, in accord wth known nethods, such as intravenous adm nistration
as a bolQarHpngyesidist fhlols!: Qi ?6HD6$é$3émb@§?od of tinme, by

i ntramuscul ar, intraperitoneal, 25intracerobrospinal, subcutaneous,

intra-arti cul <@g JoRES @rﬁﬁb@_ﬁw @é_cord-iﬁ’g foahR8&ANtioR [Bn anItiQ@IEGFIantiQ(I;d§I tAhgk at i on
routes. Local admnistration is particularly desired if extensi've side

ef f ect s derivedfcpmiatsgquancasstheiBeatiddshon\dEBR0-deriagomiibody dgomtngtioanyone at egy
I J i i i trateqgi.es.i I
Cr adlr oot PSSRt E PR SRR OFRENES sont iR REbRI R RPN ' v

pol ynuclegpichdlie iR BRI EDh @ciMBEF T RRIREOBESIso PO FubafiiaNEdvoro®Hisarsduced
cells are then returned to the subject. The cells can be any of a w de

range ofand \Selatem dnpdicatpn Ryblipgisn USH0A1i4d843, reneemégmo pEthicse ragents (e. g.

bone nar vt es ritic I , or B
ol pPBieEBr e sTRELAPIENAEr SRR TR RREF, S Fbuipal BERADL 2 B0
muscl e cedidsuntibWy FAdsl{oQ22A 64T é3Uop0 A hQdkd AE (o torepadiid esidubs F1e M18,
VEG--speci fic antagonist is an_anti bod the anti body is adm nistered by
any 18ui S & 2he¥dd Q% E i 104, %HI%?I@‘EI%I"I- subcut aneous, intraperitoneal,

i ntrapul nonary, and intranasal, and, if desired for |ocal i mmunosuppressive

treat ment, Iz&”‘f[ﬁét%ﬁhl‘)ééb?tbgi‘dﬂg&dﬁgr Bthi® Ty chA6PRFES & arhbYRicRsdhAdrude

i ntranmuscul ar, i ntraveno intraarterial, intraperitoneal, or
subcut anebgs thatmonirgtutceadricogeticdlty tadhbié bindmg dflae aatbdadyo dutagorsofi énglwing of the

adm ni stered.by pul se j.nfusion rticularly wth decl.inipg.dgose t he
2t | boayrerer sty B G Bl BiRRto e bk Uy bbb, PafRkom hb i I8 uPl

i Nt ravemnQu$andic &%ﬁw@%ﬁ%ﬁohmﬂp&m?&he dapenpdimae hitivday suhihas Restivche
adm nistration is brief or chronic. In another exanple, the VEG--specific

ant &g oniaslinityorpe (¢ Omaitand MESTE I &0edld-Hypa VIBEE) pf theantibody will ke greptaf en dons,
when the_disorder,q ' he t unor,.pernits nd_t-he injections can
b r epedte BEPTOAPE ST St Spe T RERT U S B il e

del i ver edtcsyifilca by aabluyioh ®idue shapk dtplagmediriet IBridfly, boevdiuvmxisesl | s, e.g.,
to a tunor or a tunor bed follow ng surgical excision of the tunor, i

order t émprBgelates INUNY e cqadrdnverashfrat difcwithan figh derpef the all*téI?Odéf%‘aIf‘r%Ig of a

dor mant ] @ﬁ{ ?g . ' ap <bNRichi cleic
acid rmltéesclt:gtﬁ) % a%rgnpoI yﬁ%ﬁI’ €0 I;ﬁicpon ’éIlErIIBIldg&%d IrIIﬁ[I(%IPgISéII'aS(:/I;l gsgé%ﬁ{e%gg%encodi ng
a VESF- dpeen?( @BNtfagdnatsbomaomperathed. iSeanletilutions beplapp deplayalzd VEGF s i n the
subject. In certain enbodi nment he nucl to the

Cunbr 1 R PR TRIER (g - Lk oe) Phit isnedty Tof Bt 6D it ?hefggrgglr%ny means
appr opr iigh ®afe@on tieFab-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
30 in PBT, developed with 3,37, 5,5 -tetramethylbenzidine (TMB, Kirkegaard & Perry Labs,
Gaithersburg, MD) substrate for approximately 5 min, quenched with 1.0 M H3PO4, and read
spectrophotometrically at 450 nm. The ratio of IC50 values (IC50,ala/IC50,wt) represents the

fold of reduction in binding affinity (the relative binding affinity).
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20 vector enployed. Many such nethods are well known in the art (Sanbrook
et al., supra, and Watson et al., Reconbinant DNA, Chapter 12, 2d edition,
Sci ent i f iwOAn=va2emAa Books, 1992). Exanpl es of net hods ofPCgarseoidohivery

i nclude |iposone nedi ated transfection, electroporation, calcium

phosphat @LDEAEdexentanmpketrileds, gene gun, and m croinjection. 25 V.
PHARVACEUTI CAL FORMULATI ONS Therapeutic formul ati ons of the anti bodi es
used in acc@m@d‘ﬂE@FmbdebtotrshIeaWerWemtdennﬁm €ltpr @parcaticd VEGIRo1 pgel KPRrtuiko ng an

ti bod ' h i I t |
ggc'epf ol d&ﬁ&Fé@ dsilitm.e&%te 855 Qealins gér@%%%e(?ﬁp\‘ﬂl@%g% ot R Rtk ol
Sci ence5368H.984i TiRfan e%10t199é) BEBhek 88PN RENCHRAGHOTEM: P79l ysRBhiTHi: zZEd
fornul ati ons or 30aqueous sol utions. Accept abl e carriers, excipients, or

st abbl i zmcsﬁcabeofm@dt oxtpot or le@czh YE6ehtfsmdy nienebed stagyesit XMFeértu@dstto &bihons

b ey e B KRR el G B RR R RE et vieV EE S rhora PR Bad | Voe ©
(such ash@ﬁépaﬂﬁibyﬂdﬂm Emﬁlb@mﬁi (SRIRBIDA Il T 9IY) @Tef/dR; 73@6@@@@@%}%&1@% de;

benzal koni um chl ori benzet honi um chl ori de; phenol, butyl or benzyl

al cohol :belgngye thﬁefﬁ@ﬁé & resgptAr Eoseg kingses REK e The Ry @szom@,ad%@iazm@t hyl
or prop t&ﬁ{n?é?ﬁ& 1%%@%11%lmﬂ{](?%%{sgbfa?dtg%ca?x& esz%gBJeSen% dagz&% te £nd

m cr esol OW ol &cy an a resi peptl des;

protiei ng]9)sligtthcaR TEesubfanelibuimve begeidattificd. The raroptoogireding lnﬁss,e (RSTK[)OphI lic

pol ymers, such as pol yvi nyl pyrrolidone; am no acjids such as glycine,
§‘a

gl ut ami @il hg’ﬁé}%déarﬁ‘r?éptol?ﬁ thati e ﬁ@cwhfog iths grewtlppnd i fpssatiaty EiRarfesy,
5di SaCCfﬂﬁ{e's g?f%rdeﬁ‘%!d plikeh F@%P%D é% T%ché)ﬁ'ﬂdﬁlﬁ%%l HEPRE an@gaﬂ9§ﬁr§elor

dextrins ting agent suc sugars such as sucrose nni t ol ,
t rehal o$b99§)|) Csedr6lirZ4GL254$élrlte-1ﬁtmmmcrfgnatmurmtf &K sangctoacid wpsn sigandimdimg;s al

conpl exe rotein co Iexes an n oni c .surfactants such as
EENT AL G PR oo T ee g B e | R RGeS Y onni | - ped
ant i 5VE(§Ebs%aﬁé Ergﬁ( afvﬁﬁ@ﬂ;}'o%élﬁﬂé 1@§15’on§’&5(®'11'r@§@a Séhléé@n%&[ (ﬁéBWCel%]pQ@SiSl y

10i ncor por at ed rein bé reference. tionally, e formul ation
cont ai ng13). ghas, mewptorityabing kneseptrdhicd sgahlttranwmtl@alls mltlaéedgby exgadéllar

For mul atteet st ifd Prneionf B LR D u e QREERGEEbF Rier (P iRBflehr o "

pr eser vatimvi@utioh Bf §RMBrRLTR GElbERM S sinb &ifdk € s@TIWHahY €ccepide eakd-plidsPRor RFGRS
fromO0.1 to 2.0% typically v/v. Suitable 15 preservatives ?ﬂé]c?ude t hose

knownI i Bindiag pisraradepby cadates fos intRegiar signebigisdugivarmaglecules anddessd to the |
theﬁy p%l aaﬁl%n 0?98\?8 g@y\!vm'é%)e%@uﬁ{ & %‘&‘o}”%%hﬁé mgﬁalﬁngr &%&ﬁ%g hE flmi?&tté faaal |y,

or nmu ion € 1 nvention can maceut| cal Ty ‘accept abl e
sur f act approptiata celbulaemsorie.ofe. 0f cell. ddMdSioh Odlﬁeﬁﬂfi’atldnnnﬁ%ohﬁbﬁfﬁhtmhﬁnges in
bevaci zumab i s

plied for th t 0 400
20pr esertiagitiee fql@énffqeﬁ@géma@g)r gqrggg@; ?CS@%E%S@&&ZPW%@%W% 9:4¢20.
bevaci Z%%@tu@ﬁﬁryﬂgﬂl'ﬁlt)-l atch%Dl@ﬁ’a e@ernqgrfﬁ&no Ebtlﬁ\? nﬂ%ﬂ ﬁlgmsnn 81%0 g a,

a-trehal ose dehydrate I um phosphat e m)no asi ¢, nonohydrate),
4.8 ng sethahhujphdesphiat es@g]ebmsmc:mhmhydﬂ'gms pnd & cﬁnsergsmayryome kataec 20, and

V\at for |Inj ec ion,. USP. The 400 uct. a
B8 ares ek bR interimtal e DRt Gt ptia: MabNs bt dod Ntany Brte)
19. 2 .25, seAin PhosEhaD, (dishastia (@wfb&ygéme 661@177nﬂsggol ysorbate 20,

and Water for Injection, USP. See also the |abel for bevaci zumab.
Bevaci zunmab VFﬁchmém myleawlas loa tagmentrthereifathhtspeeificdt bind te YEAtT dagde

hecessaryed Ry matisdy pf B mRnfReRbF e By b D LEP ekl B8 hose:

Wi th comppdveiBmt Afonasiphalinkgl & cértidd embodiments, the VEGF receptor molecule, or VEGF

30  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,
thereby preventing it from binding to its natural receptors present on the surface of target
cells. Also included are VEGF receptor fusion proteins, examples of which are described

below.
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30do not adversely affect each other. For exanple, it may be desirable to
further provide antibodies which bind to EGFR, VEGF (e.g. an anti body which
bi nds a dwbf2eriene26epi t ope on VEGF), VEGFR, or ErbB2 (e.gCr/usSerompiiynC) in
the one formulation. Alternatively, in addition, the conposition may
conpri se a éychomenté &’Egﬁetm:ept@ymoﬂ@mearg@@@wmqlmmdd)lnavmg/armgerwd seiences

2011/ 022264 [ US 10/ 045 d/ V| R |
i bi t GFTVG TATp BBt B8 0 Qe ot o ST Lt Ba L e T EEEi B ReSEE

combi nat(é.entheItANBUKDR rtEphoritat € Eable\oE birding td@nB iiHIBiSiAg ltHHlﬂBl@gﬁal The
active ingredients may al so be entrap ged in mcrocapsul es prepared, for

ex arrp: e actyitysefoveel v it F%"ﬁlﬂt enhediggets. Be chynariet\dF G Rescaptopprojeray oiBEei on, for
exang! €, ?\%}%ﬁBQ?%ﬂngttp {1 ol (Ps%gu&rceﬁg&érﬁ;eh Bl &Elg %ﬁk&ém%ﬁ?g FFEPO, g

pol y-(me acyla ‘M cro apsul e respec
del i ver ymﬂy@ﬂ@ﬂh‘m(lé\&lf aiaoptie seducposaoRtprisAlgons] tnzommé@fcnmaﬁﬁﬁ six, or all
m cr oenul si ogns, nano-particles and nanocapsul es) or in _macroenul sions. Such

techni g geendedikgidopaisdtpm Meraireegdubi gamihindieaseion 8F thsdltelnndlor fgpR
10edi ti g&eggf% éb‘hnlgéa ‘1o Qﬂl?lﬁp%md S¢ uence§§1%ﬁ‘ﬁ+tﬂ91%ﬂr@lh$ﬁ ?ot%?%f@:z 'gﬁﬁé may be

pr epar e U|ta e exanples o sustal ne ease prep ratl ons in
sem per meahineglobitlin sgsciaks.sOLlicd amyar am@sﬁqumqamtwwmch Ig«hhe domaing atche

antl , rices are in the form. of art e.q.., filns,
o B ot bRy ki Dot e i o oy SAMRE et EXRRten GEitnelibsr o) s
hydr 09 ehse G Ricepof ﬁf@?ﬁsemc]lﬁ@é Y2 s@l’lﬁf l@be-qt/ﬂfB’ kDT@/fFB 6&%@@&1@5 (also

pol y(vi nyl al cohol) pol yl act’i des (U.S. 3,919), copolyners of

L- gl ut aknewaeb &’Fﬁdelsﬂpét(ﬁgd fOI;ergrlmuvlaR@fTeAPMmatldeBuldwabbleNet WOBHALSBhy |

d d RON
DEPOTT (1 ety ST crbaAar e b R Cr aRRPI IR Ging P el
copol yngiicladid VEGPRbpidep@echakBich afy bt Birby tdhe sorfiedreyyduibr i ¢ aci d.

Wil e pol yners such as et hyl ene- 20vinyl acetate and lactic acid-glycolic
aci dSendmhenerebiang dompinndiseuah.aglubly fogverf thed/ Eﬁfysecemt@n iglyding ehisgar s

rel ease pr ﬁ}o‘?bﬁbﬁ%&grw}ﬁﬁocraf;%le ﬂ'ﬁdﬁ& t(?]%idstna finf VIR ‘ﬂi'o%‘?gorﬂ%\%%ebaoo“ €s

remain in for a ture’or aggregate as a
resul t @lfanﬁ){ﬁﬁbnaﬁe d@mammatwsegeaérariy do nbelsembinie Rgsociatal Wwids theat!l bicottegical
activity arwl possi ble c augegs ini nogenl city. Rational strategies can be
devi sed °f 6¢155f AB1FH PG ImAer ‘ﬁ@ﬁﬂ‘ieﬁ“ﬁ on the 25 nechani sminvol ved. For
exanple, if the aggregati on mechanismis discovered to be internol ecul ar
S-S bond formation through thio-disulfide interchange, stabilization my be
achievedlb T HERAPEUIJ GUSER K WNFIeSEGIANTIBOINMES zi ng from aci dic

devel opi ng @B@Hv%%é e n i Etogrib LI TORY TR B AOIA IBHE o be
used f ohjhéd MiMALRRBIR SdveRphRAt HRUMBE bRbLE MEdstls rdc u%d'f@r préddidgdhutrients to
acconplished by filtration through sterile filtration menbranes.
support tumor growth. Because angiogenesis is involved in both primary tumor growth and
metastasis, the antiangiogenic treatment provided by the invention is capable of inhibiting the
25  neoplastic growth of tumor at the primary site as well as preventing metastasis of tumors at
the secondary sites, therefore allowing attack of the tumors by other therapeutics.
Specifically, the invention provides a method of treating a patient diagnosed with
previously treated metastatic breast cancer, comprising subjecting the patient to a treatment
regimen combining a chemotherapy with the administration of an effective amount of an anti-
30  VEGF antibody.
Combination Therapies
The invention features the use of a combination of at least one VEGF-specific
antagonist with one or more additional anti-cancer therapies. Examples of anti-cancer
therapies include, without limitation, surgery, radiation therapy (radiotherapy), biotherapy,
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WO 2011/ 022264PCT/ US2010/ 045147 VI EFFI CACY OF THE TREATMENT The mai n
advantage of the treatnment of the invention is the ability of producing
mar ked arwoO-20ameezsd4ef fects in a human patient w thout c&a3iusgoieiogituf i cant
toxicities or adverse effects, so that the patient benefited fromthe

t r eat nenmmomethardpy, chiemogferipyaoya ofmbinatian @ﬁ’;tﬁﬂm herggfics. He agditiouegptotoriccan be

db N dpoi, nt . 1l d. i l.uat i
tr eat neABS S UTAHRAG DAL RUFPITHTE O T CahBE eGP SSEPERTIO BB Siei ght or

si ze shEGRYgscifid sRadoniser ogr essi on, duration of survival, progression free
survival, overall response rate, duration of response, and quality of life.
Because t helmgariaim#grdgdhe mvarfean mowtes mmethed of ticeiing pieyeusly Heated hpast

vascyl at . R |, asti L t hey

¥ epr Jsonth b RARE SRSk ldifi AR ATNITF Bhdiak AREPE: ¥oRard 'OV e
uni que rRasothesipanit dpehis o b patisit dsceptibd @abr diagmBad @sth] prediougs trebied

exanpl e, tunor shrinkage of greater than 50%in a 2- dinensional analysis
is the SRINRAICFABLR - & Yarkchr offdeMaricHpCulis 2Ry, bpwe ibthe copdingdt i VEGF

anti bOerthtg%én? ﬁwitlﬂ)ﬁg BF i@ %\;Qﬁﬁoﬁaﬂﬁ%x.brﬂpf-aw 71&{bn91fimf{§1 st @{téh%nl%ﬁ{e?aﬁagu L t hout

shri nkage e primary tunor, or may sinply exert tunmouristatirc effect.
Accor di ngénts cosereplattBapprosaleh dsreirourdiet EPafimiing’, ef flescabsd lndreian

ant i -angi ogeni c thera an be.optionally enpl (gFeinc udi ng for .exanpl e,
moadirenent oF Opf SR GG IYREIS IRHPRSIRT BE ChA gL BT i N i EREnt of
r espons @ iiyrOMmdtRGh R ag&ts IR Stktaklh oRRBE RRFLIRTRAGhEBHE \ THRBndbI@Nt i oNn
provi des net hods for ‘i ncreasing progression free survival of a human

pat i ent aduswstptiobliecludesormudicagaosdtinistriticn, psiey pepasity farmekitiens exmeegle

20Ti e t%adiase se grog[alssiao i151 detf.i ne iastlrglhe 1ti r.Tt%Jrgm adm ﬂ{ stration of
the drud BAFUHRL LD §P8’g|n SOPEHUEF BEYPRIAYoR Bifd N8 MENE™ t he

combi natpréfBrablyedtdeni titke gelied Whvie BbihQBr 4$) dtgvendnts\¥rGhltarbidipdyeraihdirone or

nor e _chenot her apeuti ¢ agents si grgi ficantly increases progression free

sur VPvalbiddggisy! achwses. Kpengrationsnddasing schedwsnias such ¢hspogerapputic pgsitsygay 2. 2
nont hs, O ] j e (G I i nt of
the i nvé%’tml§ on C%ltaznsﬁotrr?g%? ?C}Q}Eréfﬂgtﬁfﬁgggpﬁn%gte%%% gre%}rl%%grP rr%% E}lgf}%d;guti C
agent s pirgnitibh@aPichyratine ssbddingcbgtessbochcdhiotiecrspir att wBb doyeribbout 1 to
about 5 ponths, when conpared. to a treatnment w.th _chenothera | gpe. In
one. ermb SRR rat] &n PRHY bl s g Willgns; ﬁaRW@r&d\dﬁe@%ﬁ s e

with bevAchaHERBo AL LATRAL fidoLR, gr_ %gpﬁgﬁ?ﬁniisﬂ?at{ﬂk fhevRey-Wotieut

bevaci zuma 0. 775, 0g-ra 0.0072. "I n anot her
enb@di mentagonikteorPHE baginemnsitnsltascodEly tharevitih Fi gure 3. I n yet anot her

enbodi nent, _the treatnment of the invention significantly increases response
Fate in a obUOINRRER R ﬂleéapgag%a%nf%ss%ﬁ ST SPTnARB MO E PR

previ ousliph the RGIRAy GEREEhv RN @udd SR iVbE BihvomhbeHShithes ARBHLH &S -
Response rate is défined as the percentage of treated patients who

r espondéemengronéh, sneaashannot limitemhie ESPRArbBE felse bnbimas Hor) B3, ErbB4,

2011/ 0222 US2010/ 045147 .t reat nent, of ;the .i nventi on usi ant.i - VEGF
onti boagt ANE- semRaed iR hE ach RO bisS bl R rille ER R e Vo

r espeNs @afi@ite In fnd diebddiRaitethe PALGE BitilHIQUP sl eted Wiﬂlﬁ%@ﬁ/ﬂﬂﬂﬁhﬂaﬁt@?ﬁ ed
wi th chenot herapy alone. In one_aspect, the invention provides nethods for

i ncr easi2agntddiPaeiednlofthe gopshybitiipraagenkmashe gaminiserca firy, Hllowsd 8y thuman
P LSRR 20 AR Py Bl gh P S gporonee 1
antibody first is also contemplated. Suitable dosages for the growth inhibitory agent are those
presently used and may be lowered due to the combined action (synergy) of the growth
30 inhibitory agent and anti-VEGF antibody.
The formulation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that
do not adversely affect each other. For example, it may be desirable to further provide
antibodies which bind to EGFR, VEGF (e.g. an antibody which binds a different epitope on
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I n one enbodi nent, the invention can be used for increasing the duration of
survival of a human patient susceptible to or diagnosed with a cancer. 10
VI Anti bwoyoRrwe2sesti on (i) Pol ycl onal anti bodi es Pol yclpemalS2antouiiedi es are
preferably raised in animals by nmultiple subcutaneous (sc) or

i nt r apeVEGRe ¥EQHR)or iEnlj>l%2:(ei onderotptind) inelhemwrforramiaﬁgenAhﬂdataru:ha@jr uvant. |t
may be ua&ful Lo con ate the relevant antigen tq.a prot ghbhat IS

i munog@AfiEonE MR ‘?ne%‘ai’ BOTBRIISES: GYEHANIC 28ENE @Tefine, REQHD) ! }tﬂ“ﬁé‘tgent

hermocyanhfor §RAY Hio?éché”WEGFRCA‘ﬂ{a%@m"smH&H |nﬁhéﬂu'lé11ar@£u1§19 8ddnt fypsi n
i nhibitor using a functional or derivatizing agent, for exanple,

mal ei M dotmdmatygh nsfuhcblugmhat e nffd@n@@eﬂle(pomqsmgmemd@dx t hrough cystei ne

CuaacPni o anky I PECe T NIRRT B a5 B PR L by

groups. t&@ﬁﬂ%ﬁ&&8fﬂk€n«ﬁﬁb@h&ﬁ@e@ﬂ&kaﬁﬁah@@g@ﬂéh%ﬁﬁb MANUARDTYigenic
conj ugates, or derivatives g conbi nin or [tg of the

pr ot ei n agente bajohgar edepfitied ¢ FkBOWH ithi @rt's,rlé@p@@gﬁwwﬂytednbvﬁiasmvl@qt@ﬁés of
F d' t | 1y at
reun 21 gﬁ?@d(ﬁ &grgé n%%l?(ﬂﬁﬁn%éthe EG\;’]JE(@ﬁ {nhr?o of ltjﬁe {804 &f&lr ﬁseef;@ t)c/) i /10

nul tipl e ani nmal's are booste

t he ori gomdinadiom with a@ﬁthﬂeVE(ﬂanwgoﬁmnpmHEGH mcdﬁtmchgsn@osmh at ¥ B uvant
by subcutaneous injection at nultiple 25sites. Seven to 14 d 1:ys | at er the

ani 8l s Vaw@ltmseblb&n\:’i%ﬁée%e@mrﬁagglea’@sav@aerﬁ GPakig fRbesking VEOE ok i@k R: ar e
boost ed ki zng%%eE@FRpAn@lﬁoS@M§ 1o %l@dh%éf h‘@ 1B§1bﬂ8fs'le]%(?Fl@%§lﬁg Wi th

t he conjugate sane antigén, but conju ate erent protein
and/ or tkimrasespndangticbmérmanbncthosst. | Ahdnatiy oty agenidditidon pwg at esrcadnsioVEGR be

made in rec i nan cel culture rotein fusions. Al so, aggregating
agent s §ﬁ€ﬂ“§%rﬁﬂﬁ ’§ﬁ¥$§5$9’@§8 fi$%; enhance the i mune 30response WD

2011/ 022264PEF} H&%%%%%& el YRRQELONRapBRipHRUcSse of VEVREDQSIS:

met hods for maki ng nonocl onal anti bodies herein are available in the art.

For 1&xanplagonistieilindspord @mﬁlle tareaflsostissto rbayrebwdr@sdi@ﬁusd ﬁig)vph@e henwritdand

met hod fjrst scrlbed Kohl al . ture :.495 75 r b
r econbi FEHE° Pisc?dgv theighe ga‘?@'épﬁiﬁbﬁc Nzagé%“ B }mmmre(d]f?’ ‘t)eﬂ%“qW§t9¥ i doma
met hod, tRerfiftusie pfpoSdshBicvRRP HRRIpyahe pha&t sl his®Heindgsnbaimsher or
macaque nonkey, is inmunized as herei nabove described to elicit |ynphocytes

t hat pr odielsprcifis antegapansl aad dhe disaaiien dighaatiends Rysickar ThelVEGrsesafical |y

pe iy Sar s STl Sty erbOTBARE RGP o B e s oL FRRRA iy ™
usiag a andhib&Xblhlen fthesapyore gigent theNE(hFapec@ﬁ)é yrehdonise ard gleyonolor niode frof-tanser

hybri doma cel | deln&@ Monocl onal  Anti bodi es; PrlnC|E,e and Practi ce,
pp. 59- 108°TENRUHE &85 Opfiisdayentigngyoa dmppisterspypiadBerap ictlly ¢fRrsive PRpACERSTSr o

seeded apgh,af NOudA h@redt! 'attﬁlé}hﬁeu@l%ﬁ}”éf?ecﬁeg hidBhint 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
25 above. A therapeutically synergistic amount is that amount of a VEGF-specific antagonist
and one or more other therapeutic agents necessary to synergistically or significantly reduce or
eliminate conditions or symptoms associated with a particular disease.
The VEGF-specific antagonist and the one or more other therapeutic agents can be
administered simultaneously or sequentially in an amount and for a time sufficient to reduce
30 or eliminate the occurrence or recurrence of a tumor, a dormant tumor, or a micrometastases.
The VEGF-specific antagonist and the one or more other therapeutic agents can be
administered as maintenance therapy to prevent or reduce the likelihood of recurrence of the

tumor.
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that preferably contains one or nore substances that inhibit the growth or
survival of the 15 unfused, parental nyeloma cells. For exanple, if the
parent al wpebom2mel | s | ack the enzyne hypoxant hi ne guarChaSphosgsiar i bosyl
transferase (HGPRT or HPRT), the culture nediumfor the hybridonas

typi cal | y wiAsIwillbelunderstopp bx dmishioherdimy sloptie therart, Srechppropmiatti doecy HAT

medi um , . whi ¢ch _subst ances event the grow h .of HGPRT-defici.ent cells.

pr et or + SRy BRrRETRGRPES Br BV ko Rty Ry und Hash S o

hi gh- | evalplRRANO St ARer@ficaBld., badyrebye éﬂém&@ﬁﬁﬁhﬁ@k A0 hiMadycidd Qe bR th
cells, ang are sensitive to a nmedi um such as T medi um Anong these,
exanpl esombingjien st atlarichemedsrapewicsy apdiomye Hesege milhdikely ogewr dgpendirgsen

deri yed - - - - - i -

st bt utes SRRt ARt e TP GRS RN AP bE PRI Beil, , o,
X63- Ag8hdippreelatsdae dod tablmlifideansitjectAner i can Type Cul ture Col | ecti on,
Rockvill e, Maryl.and 25 USA. Human nyel ona and nouse- human het eronyel ona

cel | lines # &4itepte theahpvadhurnaytiaresmes. g pitisaiuaey brsuicdritanadi#idc] onal
antibod%ﬁ%q(‘ozbor, J. Immunol ., 133:3001 (1984); Brodeur et al.

Monocl ona nti body Production Techni ques and Applications, pp. 51-63

(Mar cel Dekkén certaie enbdibmeXoy the ai®@vjtpred VEGF antibod@us snumgachedkedharitibodii ch
hybr | do cel | rowi ng i s assayed for.producti.on o Ononocl onal

oot MhoaitBuiesen duf HRCRuarhed mheBEReY Ganc il Sra Ruhb Brevdring

speci fi GhingdRhent® ARUoANRhtcB BB £/ R LRELHEE WicHY I B AR/ &8 lihtermhBzed
determ ned by immunoprecipitation or W) 2011/ 022264PCT/ US2010/ 045147 by an
in vitreyshadilheesakbingyn insreabediberpelitsi dfffearyad deoycofiRigale inkiling theean¢ank ed

i rmunoabs Ebegtha %a¥ QELBSAQb ﬁfte{ berhgop%(c%u&§ ar?i%q,qtifugd t hat
produce “antq BB AE0 Bt G STPLFLH AT PHUOFY *eRFHITRFe T A S VEE L i vity,
the cl on@sleftRitidi@ thelblcomn@dl. kahiplts toif BEchttivkdtbiio AggitORRHIE @sayaindindidgy own by
standard mnet hods (Godi ng, Monocl onal Anti bodies: Principles and Practi ce,
pp. 85- ralchca@idemniipo cs apddBy ) endpifuckdspes. cul ture nedia for this purpose
i nclude, for "I%mlnﬁon Cr MBS Ho%i%%@ns%gﬁﬁg? hlHarf ng%c't%}ﬁ tr&ﬁo&}éf)” doma
cells may be grown In vivo as ascites tunors Ih an ani . &' onoc! ona
ant i boditested dedast @dcdrbytprevidingdhanedod te radeiteabdaymae pathatneahtit YBGFt he
10cul ture pedium ascites fluid, or serumby conventional immunoglobulin
puri f i catibeiypge dytcessethehimgsfor preressighbice ,Suraﬁ‘@iéP Aegease Shapificet’s risk

hydr OXYIoRBatdct fecRRERARE AIMBRAN: g ShL ek SAGCARBEY @Shibvivll B themBaifkhkNi 1Y
chr omat ogr aphy. DNA encodi ng the nonocl onal antibodies Is readily

i sokat edhamdthsd dudrec edmpssa gpraodine mistropadnsgo ocwete testnfent gith ableastsinag

ol i gonuc| eot i de probes that are capable of.bindi ng.15specificall 0. genes
encod ng MR HaRBYARN | Qi ERATAS (G Fe-SSRGCRERAD B vbearagient Fil
hybr i doRR s&Rilchial $6 fhéar@finht S tEE cRimFHEGBp daiBa g ENC & LG RIREABoditbsts BNA may
be placed into expression vectors, which are tﬁen transfected into host

cel | s syehcelds Eeatediy ingeudted bysihpinzathadag ivgiuceng. Chicateent habssasicanseaby ( CHO)

cells, or, myel oma cells,. do..nat ot herwise. produce i munogl ohul
or ot o nacp SR <% Fhaio i SRRl S NRG: BLRS Tan DM ROt

r ecopbi m@aff cancer recurrence or death.
The invention further provides a promotional method, comprising promoting the

administration of an anti-VEGF antibody for treatment of previously treated breast cancer in a
human subject. In some embodiments the method further comprises promoting the
administration of at least one chemotherapeutic agent. Administration of the anti-VEGF

30  antibody may be concurrent with or sequential to administration of the chemotherapeutic
agent. Promotion may be conducted by any means available. In some embodiments the
promotion is by a package insert accompanying a commercial formulation of the anti-VEGF
antibody. The promotion may also be by a package insert accompanying a commercial
formulation of the chemotherapeutic agent. Promotion may be by written or oral
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20host cells. Reconbi nant production of antibodies will be described in
nore detail bel ow In a further enbodi nent, antibodies or anti body

f ragment swoaniiye2iegol at ed from anti body phage |i brari esPgense@dmdsiysi ng t he
techni ques described in McCafferty et al., Nature, 348:552-554 (1990).

d acksomommuglicafionét mpleysic%izorﬂzﬂlté P8¢ p1®9der. dmsbrviagrkBodments the gromippibn is

Bi ol ., 22:581-597 (1991) ..d ibe t i | ati . of i d h
Pl bod ted PaskieR et et 0o ek 4es TntcDBio R P RioS ek e bR IRt | ons
descri behdrhye, WitR e MEGE eititodgh 14 furthiet ymbodvinean) @) pabkdRinaditih10dé &sndy

chain shuffling (Marks et al., Rio/Technology, 10:779-783 (1992)), as well
as conbionall ef fheiresulis aaderdixampde 1.nIngoms qnebasbemathicamomation wifpliaveef by the

o, > o1ioyBaY BE e B 88 IPAS bt ViR BRSO o chppDMERpBRIEY e

t o tradiagéranal nonocl onal antibody 30hybri doma techniques for isolation of
nmonocl onal anti bodi es. .. The DNA al so may be nodified, for exanple, by

subst i t ut i ng thEENEHHPH grovidss @desnesmetiethsomeE)e MeRkrting gRANEREGE const ant
domai ns ,j, ol W Eat b peng ject 50 as to |

2011/ 0283 B LIS T o Koo by R T e B e o v rereea
Proc. Naltd subgats tiSeifor piSAres8dn 686 durf @B 49 J¢cramse khe smbjeal’ ehkdlynopdbhficangert o t h

i ogl obul i n cadi ng sequenc |..or part of the codi sequence for a
non 1D o geB T Rty BapTaes ks iodaR st R nsan et femetiod

pol ypeptsgigs c@ﬁl?ri%l?ﬁérkétiﬁ cHeRloth M8 R0 8L AR Fordis8 A @IninRondRitHeiaRRdy, or
they are substituted for the variabl'e domains of one antigen-conbining site

of an anME@ddytitadycdresanec embédimenis shdingdicong isdatlowetlyy cearpentsifribe orbgect

antigen-c iLnin it e having.specificity.for.an antigen and anot her

ot gen-GEnEE ARG s SRy HeiB SR e Bhud gt SR *ane fgen (i 1)

Humani zed anclkyip@Rideatd Doekiess Ahodussniprzset @B&bﬁ@%&cﬂi@ﬁotﬁﬁ@p@ﬁicﬁ@éﬁ am no
I C

acid residues introduced into it froma source which is non-human. These
nondBumah cembinatieevih pe antinydC R prtibedy oy traafraent of preyicusly trqsfrerireast exicelues,

whi ch ar. I . ; " .t varl i ) i zation
can be é@%éﬁ??g?#§&%§§éggﬁéggg%ﬁ %&ﬂﬂggﬁﬁ%n%g%hggﬁﬁ?ggﬁﬁ?gP angqgo-morkers
(Jones dlecrahse, thd\Natbjgoe’s liB2IIhdod D 2Tt 4B ncehir éhemathesubilct’s likdihooé of

332: 323-327 (1988); Verhoeyen et al., 15 Science, 239:1534-1536 (1988)),
subst i t ﬁfuiVﬂ@-r Beronie ahedigrniehe mukedcs Eolfcgyed s e Qh dhvch ckuibiifces
of a hu LibP ey, hdi , H&% RN andidbiipodi es are chineric
antibod?g@b?%}g.8Pafgﬁ§ﬁﬁéghgg%¥g¥%67 d&ﬁ%rePz@gﬁH§t2h§?ally | ess than an
i nt @6t human vari abl e domai n has been substituted by the correspondi ng

sequenc n i.es. In practice, humani zed anti bodies are
typi cal ﬁf‘ﬁ@%@ﬁﬁw&qﬁﬁ| ch 20 some CDR residues and possibly some
FR resi dues amg \subsipdcifi@shtionisesbdpestidd KN BORAGRKS, Sbse8Sanidn I odent

anti bodies. The choice of human vari abl e domains, both 1ight and heavy,
to be usddinisicredki adashiva densistantzedh gend medicdpriciico.eFyctonypor coasideration educe
antigenicity. Accqrding to. the so-call.ed "hest-fit'. t hod, the sequence of
the var b gEaannEL P 2 Pishiah eREiET b e deTepcbtia iRt P98 FREMERCT o
|'i bpary th cligieaMorttiti@NofMas irkiiigud paBém, the gl oethe dIsdeddrUiNeRite e0ULReS ofhi ch
is closest to that of the rodent is then accepted.as the human framework

(FR) f orthe 3enh teaRethed obstmisdytiersithesscaeduing of gdmimsitation. andshor faders( 1993) ;
Chot .h' a kﬁgwﬁlto me&ica]&@%ctit%n&é: Th% gﬁieﬁag)%ut@aﬂg%}f)ecti\%rh%&%” ﬁ%@@%éfs-ﬁj%cﬂic
particular franewor errved from consensus sequence of a human

ant i bodiaetgoiistato frarfatlindnibtared suibl de @operadd by gith consibeatiynse ivad Bshe hireémaane
framewor k 30may be used for seyeral different humanized anti bodies (Carter
et al ., 2Proyat nagsyspry tapsey enisamelioials, onigealastabilzgothe cpceity ngreage the time

| mmel . 1un‘3i§ﬂ{0§1@§§01( &91953)0)11-& progression free survival) or to treat or prevent the occurrence

or recurrence of a tumor, a dormant tumor, or a micrometastases of previously treated cancer.

by

The VEGF-specific antagonist need not be, but is optionally, formulated with one or more
agents currently used to prevent or treat cancer or a risk of developing a cancer. The effective
amount of such other agents depends on the amount of VEGF-specific antagonist present in
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WO 2011/ 022264PCT/ US2010/ 045147 1t is further inportant that antibodi es be
humani zed with retention of high affinity for the antigen and ot her

f avor abl ewbi2oliagemal properties. To achieve this goal, &ctarsdémg4iie7 one
enbodi ment, humani zed anti bodi es are prepared by a process of anal ysis of
t he par ¢ @irmyltjosibetypand disalrdieoqtstrfza@nc@pmdemhmﬁﬁmsmuﬁﬂeddh@\tes Tskng

t hr ee-di nensi ona s of the 5 hunan zed s

oo dieenBR usrPiahe it do e BT b B A oS e i Gors on

fam | i anbbe ffdmeosk%ldfeﬂkh@etbﬂﬁe%bloy@mtg@g programs are avail able which
illustrate and di spl ay probabl e three-di nensional conformational structures

of sel ected dQpandiagen thﬁmmgldowmﬁ of é&m@m&% aboydpetks nl Wrmgkases.
di spkays, psg Fqgt/l?%% %W e%fﬁcta!%‘?%%'nh%éf hn i k% @haldR Jo‘ﬁ%%reédﬁnphs% on f

functioning o e ca BUIn sequence ana yS|s

of resi dh@patiehamhleﬂlfef lfem»@ntpirte bgbnb bt woed sephlatecaﬂﬁdndaateonsmnh“yaginabwusn to
bind its antigen. this way si dues_can be_ sel ected and conbi ned

fromth énﬁuélep p(%etﬁpl%lrﬂfﬂwiﬁéarae r%lgauéﬂ%f‘eéowbphfak ny/ke tyehguf £00 mgtkesdgore,
char act 31%{3 orpthe 'ﬁac%érﬁ 'n%ﬁ@@e%eﬂ)o% f PmlEMalgf Hestn'a letd%ﬁ%;%ts 1&“&de9§£( s), is

achi eve ener al e CDR residues are rectly and nost substantially
|nvoIve@xmnpknﬁhuﬁq;7ﬁgnghg1ghmghgnduhgim@&@uﬁbnﬁmedeéammHMEﬁﬁoam0Wbodies
tured varia

and affinit reof are describe e le, U S.
Bt 100 Sl erendibe aary Sed oo Teetment ¥ e fEEER bFset o
produce i fANSHaN hfea@MEdHY fhefetBods dFGbd tab@&e A@oRARR R cBurt. UB@Rever, other

i muni zation, of producing a full repertoire of human anti bodies in the

absence dosage m@mg@nbmgy bmﬁﬁﬂfolg I Iobm: ﬁmnppl@dlﬁ ttei GiRGEF speciax arrtpg@llst iig th as been
descrlbed t hat .t he of, the antib d

e o b, s B TR R ¥ B R b P BN PR B S S e B 1
conpl et %ve@hhﬂats ticOks, af a @6MdQERROUSM abdutBady/kp rc@@btﬁﬂt ll@Ehg/Hg’ amshdifig Bait dofpe
human germ|ine i mun gglobulln gene array in such germline nmutant mce

wi | 5y edigniteditp Stpglkgr oo otk Al 612/ kuemly aatkeh dbe esogips wf ditthefepy ehde] enge.
A O ST MO e

i n | muBach doking3refih@N3Ij nscarid chmbmatah with aadhemblehictpg r3&ibicA a8 tHels@8h. line
Al ternatjvely hage di s Iay technol o McCaf fert Nat ur e
348: 552tBay fP@ Bsﬁt)ngdaﬁw%s Iy, regfed 816&5%9 @@am?ﬁrafwﬁ%n@@aw ahouf body

fr agmentgicdgle Yo is bEAMAITHHROBLORIL boyar i able (V) domain gene

repert0|res unl nize . According 30 to this technique,
ant 2@ody V d(Tﬂlaldnraglen@£ therapyolidedtinus for aseng as medichhe mdacanaj ayrunol a mi nor

coat protei ene of i S bacteri opha ch as ML3 or fd, and
disp!aygﬁmggigﬂﬁﬁ?gﬁﬁiité%@rgg %?Wﬁéﬁéﬁ?gnﬁﬁsgﬁgwggrface of the phage
particle. Begaydsertngpddifi@aRioatss MR 1@%&&%&@&@%%&& Roh Sutiédtangdes DNA
copy of the phage genone, selections based on the

2011/ 02 2REUPOTIitIE20 BO¢d Srthrkiowmontbeds, s 1plhd1§ emtraV@sowfadnh@sfamqnm aybokss o
result in S%'%ﬁ}Bonn,51Hpe enenrgc§§hl 1nr1% H;BH II%§th%;1ng t hose
propertlegy FHUL' Y HE p% % P 'S 059 of "t RS u% pér "% he B-cel I .
Phags diistiplcasoberpina spedut et irth-ativesd, itsaspfoviddy imBhhecal Wralf tpidal,loevi ew
see, e.g., Johnson, Kevin S. and Chlsmell David J., Current inion in
St ruct urngﬂalqg]omr@l@tys @g@ha@qlpls(trfgglg)s particularly desired if extensive side effects or

toxicity is associated with VEGF antagonism. An ex vivo strategy can also be used for
therapeutic applications. Ex vivo strategies involve transfecting or transducing cells obtained
from the subject with a polynucleotide encoding a VEGF antagonist. The transfected or

30  transduced cells are then returned to the subject. The cells can be any of a wide range of types
including, without limitation, hematopoietic cells (e.g., bone marrow cells, macrophages,
monocytes, dendritic cells, T cells, or B cells), fibroblasts, epithelial cells, endothelial cells,

keratinocytes, or muscle cells.
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5Several sources of V-gene segnents can be used for phage display. C ackson
et al., Nature, 352:624-628 (1991) isolated a diverse array of

ant i - oxazwbana/@egeibodi es froma snmall random conbi nat oPcaluskéetooasy7 of V
genes derived fromthe spleens of immunized mce. A repertoire of V genes

f r om uni nmunifpedxdnptenf thendEGF -cperifieamegnist iscaneahtibndy. e atsibdiless t o a

di ver se rrat of anti%e.n léi ncl udi .sel f-ant] ns% can b isotl at?d
essont | AATUIHEICA G Ay SRl ki B BRERaL G SO Rl R DgpSrlpicaly .y
Bi ol . 222 58In&Rify,(chHttanail, £l fridbdifedebr Beal, imEVBGswhprdsdivé ZRatfbht,( 1993) .
See, also, U S Patent Nos. 5,565,332 and 5,573, 905. As di scussed

above, Hiffaesiens pdpiistgtipny Paretierabmfpsensrinelade ramyseulary Birgeenovsat ed B cel | s

(seezU. S t 0] . . | al

ot SvedEraREA et Ron b ARG ithispaon, tn gda BT TSRS,
Mar ch  24yitd®9 8dministyred\BY pbise jhfligiag paricalarly witaddctiuimgtdasdbrifqhestivade been
devel oped for the production of antibody fragnents. Traditignally, these

f r agment’éeifRPl tHe APYIBY AT EINOTESSTORS, B8] RjeisTabonInGRVEpua OF SHKHiaBeRISes ( see,

e.g., W@%&%gg%e@dm Hl%%tp@rhetﬁér tg% QENEMN G Rbn %ﬂ&ie@bpmﬁfgca' Met hods

24:107-1 20a rennan et ., Sclence, 229:81 85)). However,
t hese fragnent snather axamplee ther\GIIGUE egdedalfic ehgonidyyompaanbis ndministost lawllys. For

le, t tjbody f ts,. be .i sal at f t he.anti body.ph
i brBr i et e Bty S heRMH Rt EIOp R0, P PPLerE e ddR DRt REot 1 y
recover gh b Rifekied pHiddieNg. ANV IEGE ks¥eSRUM 8bnt P AP4150 b€ @nerddr agment s
(Carter et al., Bio/Technology 10:163-167 (1992)). According to another

appr oac vystehablly p the agbyesttos dasehriolike fuswir stlésd e di.ite e tumorfargrumer bebi nant
host celfl ch.l Lure. gher. teftgnit uers.nf or .t he & ogurcrti on 1ofa 1(gmti bo%yr

fr agment S W B “BEGhESTURT Ot e RS I RSO PrAEE] QiTshEF 1058k rEpEce o

enbodi memdtgstasish ®ranbimpRGY aQbriaiiitGaot & Micédmghgasehai n Fv fragnment (scFv).
See WD 93/16185. (w) Ot her am no acid sequence nodifications Anmino acid
seql@nce nodiflicerativelyg &1 inhfbitorenymeir Beidined c@éa e pAbEHICHSFde pordpiping a

30cont e ; ' - Irabi [ t bi ndi ng
artini toantsid Sl R, 4 VPO R Rl B bl b RIS IS, el
sequencepp@piiateicslloi théleubgatt.i bockytadr emiprdepantedhdyudleit aoidwan bg dappedfr i at e
nucl eoti de changes into the antibody nucleic acid, or by WO

2011/ 0235%BWPETi€8D010/ 045147 peptide synthesis. Such nodifications include,

for exampl e, 1dehGbicRNRid GMBe iARAAREQ S Bl d: ROy hilf MoAdpRopBRSbE it T oS
of , residues w tnhl n the am no acid sequences of the antlp ogy. Any
conBD natvieatnr ahpldgtdt Meny suchsecthodsmre avell keowstin thetartaSambrovkade ak ,cupra, pvd  at

the fi t t .0Vi that t I . tr.uct
oot r ed WA hr RetorBERHE i s dR ot illint SeEfib A RaR BoFRs. 1052
post - t rmﬁh@ws@m{eﬂm@@)eg&%saeg_fveﬂyhﬁclm lijRReMe niddécPgarkhanehNg t he nunber

or position of glycosylation sites. o
electroporation, calctum phosphate/DEAE dextran methods, gene gun, and microinjection.

25 V. PHARMACEUTICAL FORMULATIONS

Therapeutic formulations of the antibodies used in accordance with the invention are
prepared for storage by mixing an antibody having the desired degree of purity with optional
pharmaceutically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or

30  aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at
the dosages and concentrations employed, and include buffers such as phosphate, citrate, and
other organic acids; antioxidants including ascorbic acid and methionine; preservatives (such
as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium

chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as
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A useful nmethod for identification of certain residues or regions of the
anti body that are preferred |ocations for nutagenesis is called "al ani ne
scanni ng wotagenesis” as descri bed by Cunni ngham and WePCS/USehieneaqs?
244:1081- 1085 (1989). Here, a residue or group of target 10residues are

i dent i f ineghyler gropyt parelegad catedhotiresorginelh cpdohaxgnolagpenthng; andymy-cresed); piva) and

repl aced neut,r or _negatiyel y, char ged 1 ng acid st preferably

o1 o ne TPt ey oo T8 o Eed oG PSR R B0 RrBing b sl S e RaET ¢

ant i gen.gelhfigs& ipi@gRBUHNY; BG@LPRINS pdBARRS§chlal PElyWNYGyr@Nidbnds ashd dcdst Y t O

the substitutions then are refined ,lI))y introducing further or other variants

at, or Pueh axgleciag, hyammesupatagingt hishdingpiainingron lgsingianagioecchigident r oduci ng

o0, 18, AR A0, SEAVRECEIAARLANN S SARLELI IS, of AR Uiy, e

per f or magees afchas BIVEA ;| sofar@tsuch @i su€toss inhanital, &eﬁadasv‘tirl’sértﬁml;rsallﬂ(ﬂ@ming

mut agenesi s i s conducted at the target codon or region and the expressed

ant i bodyOYHFT- DR 8UCHAs SediNEe MRl COMPIKES ek ZPgOtgEY amRIsXes hand/gr aey-gpnic

sequence, ifsalit LS TEERem 3 VO é?ﬁ’sﬁ 3 ' s

r angi ng%}lngﬁ?en%%ﬁ fﬁwoﬁg r’?sﬁ%gN?gg%o(Frfpe%tl %ﬂse éclgéndtré?ﬁdl})ngy}gd u?lsdcr?fgd or

nmor e r edyaphdszed astiWeHGF amstibodly fasedatems @rd desenliddon V097414801 eexpresstul t i pl e

am Rﬁ aci d restier&kies. Exanpl es of termnal insertions include antibody wth
t er ORI ARTCBISA ¥ Gue or the antibody fused to a cytotoxic

pol ypeptide. Other insertional variants of the anti bodé nmol ecul e i ncl ude
the fusion t &ntiaalRy, thy fopmplatin Feains 2 phamaseytisakly 2¢cspiahlcanliyipiceldy. §:8-f or

ADEPT) * Qb ditmch| @Ry E’r‘f‘opétité?leat‘g@&@gbrll%%lro%&%?c%nmﬁra‘ﬁ%ﬁ& ”@)ﬂf’?dsr%l})lg{til@ of the

ant i body. Anot her type ant “I's an am no aci Itution
var i ant .forimdstens af ttenhecniiau @amtodtaastphomeacanticadlyaccaptabésprdspevativet hiesome

ant i body l.ecul e repl aced by a different residue. e si.tes of gr.eatest
0t er es RS PRPSHAS S eBS rarten B b five Oy pai /b a1 SHFEH ons,
but 15R %'rés_@fv%’éi{ré%rlﬁclﬁﬁcet_h%kéﬁlo%ﬂﬁﬁﬁ@%l?érﬁgeeﬁ@ﬁ%‘?@.t #hidla R phGRliRnNs in

the biological properties of the antibody are acconplished by selecting
subst i t grdsohsettydparatichf erd opylpirabemurk pxamplehef pressivagives. o@ptietially athai ng (a)

{oe SN @l of R BYURARL PEPRIERATHEPIS BiFReRLoLhgaLRg U on
hydr ophebh&ntoiti®f ot e0Imleethe at the target site, or (c) the bulk of the

side chain. Am no acids nmay be grouped according to simlarities in the WO
2011/ 022264 Pomassepronodsheyacigrape is suesliesk for thsrapesticieses i ¢smgiapd A00 mg

Cehni g / ‘ ‘ _ ' BubL} e
T e o A
Pro (P),100he: frbfuct T4 forhiWatedNBD40 Mg o, o-trehalose deBydians DAL GRE sqdbra phosphiite( G |

¥
S S), Th T, O, T , As , 4 5(3 idic: As D),
3 u () rapolsss) montysi ik 4 ng Spdm e (dibaicosweambl AL nat ural |y

or opor t #BUGRLAR RPWIR i MIERR RS POHRERIRRTRCER SRTRALE S0 T, .,

10(2) neytbr@éhaysd demiirhte 092 %, soSRin phld3phatéiendBasic, monohydrate), (B naci di c:
Asp, Qu; 4) basic: H's, Lys, Arg; o
25  sodium phosphate (dibasic, anhydrous), 6.4 mg polysorbate 20, and Water for Injection, USP.
See also the label for bevacizumab. Bevacizumab is currently available commercially in

certain countries.

The formulation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that
30  do not adversely affect each other. For example, it may be desirable to further provide
antibodies which bind to EGFR, VEGF (e.g. an antibody which binds a different epitope on
VEGF), VEGFR, or ErbB2 (e.g., Herceptin®) in the one formulation. Alternatively, or in

addition, the composition may comprise a cytotoxic agent, cytokine, growth inhibitory agent
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(5) residues that influence chain orientation: Ay, Pro; (6)
aromatic: Tip, Tyr, Phe. 15Non-conservative substitutions wll entail
exchangi nyoaom#msn of one of these classes for anot her PCITAsg010AmA4TY St ei ne
residue not involved in maintaining the proper conformation of the antibody
al so maynder ¥ilediR anegeaist gegpesmill yoldcule ilbitere 2 polypemtpteoste.)t Ractoxi dat i ve

st abi | |t of the no venI aberra t crossl.nkin nversely,

cyot ei neaiEdye NRSEE Sl SotiTPn T ReP Ry SRRy ISR Ty
(parti cyhterdad. where the anti body is an antibody fragnment such as an Fv
fragnent). An exanpl e of a substitutional variant involves

substi t uti NngLER&IRinFRARNIAYRE A& B@&kﬁ&&ﬁh%cf&%sﬁ%%éﬂme@ RR&RthpRNEY body
(e.g. a humani zed or human anti bod nerally, the resulting vari ant(s)

sel ebt ectoa@rvarclunttett@nlqdesx@ﬂ bypn@mﬁacw pcblylhnameatlonpfowednﬁdpol ogi cal properties
25 rela eto rent antibody fromwhich the [.€ 9enge ted. A
conven; & Sec S o o o bRl PeHob IRy SRR LI o v e
affini th‘mﬂﬁ%bﬂs@lds% Gp&tlv@y,nh@aﬂoldal&ﬁhgﬁem%w Sfsteyns (BRREA lehMﬁ@sroM@El abl e
region sites 7 sites) are nutated to generate all possible am no

subst i t @thusrs naéméﬁ@ﬁe%nlﬂ(éoenmléloamﬁamw%as |aa<ﬂa pEnachRiliegeeiinat ed are

Fuss ond 15l TRAS e Monh AR BB SO BTIGRAS PURRE RAK FFR R e

phage- dicgploay©sblyar Eantie8®re t hen scr eened for their 49 WO
2011/ 022264PCT/ US2010/ 045147 bi ol ogi cal activity (e.g. binding affinity) as

herei n di scl gu8§@inclReleisdiefatatiods Aak by pedasidd dh@ably RRAMpBICE 8PLRtaiREL ON Sites
for nodification, alanine scanning nutagenesis can be performed to identify

hyper varr¢la¢ﬂeeor¢p@gat@ns redidgueninsoneablomniriegs of &yﬁdfhwémho@w polyarts gen

01 i 09 coMhSENAL By, QeI QDR loine Kool BE DERELL Sldlmbg gnal yze

cryst aI I’UC en- cont act

poi nt s bmtmmutehezxaﬁtﬁlésmumdedlee Whatdces Bletiiegohiostets, hga@rbgmesfoﬁnd
nei ﬂhborl ng residues are candi dates for substitution according to the

t ecARi qussMBicapRly Grivdiraeictivirmetiicrylaak AT pely(vamylalcehad) grndpeided (Uth&abanel
of variay s #78 o34plk ;t%lgrgefs%ficgﬁ&ﬂhé'gma%n&’?%ﬁ{ e%uﬂﬁ{a?é, Ho%g%%@atﬂlémd' €s

wi th superior prope I'n on nore rel ev ssays my sel ected for
furt her ctplelcopngntetattOdpoddable IH@E@.CGf-glaDOIIH'BCatCCd)OWér&MChCH‘S thcheUBRONdbody

MO R N R RN T LR
22?{ ggd 3@[%1%%%&5 FRPBLIDYCRIN Aok Phutiid £5d.t BAtilePoBymil sihes @ilyldne- t he
20  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
immunogenicity. Rational strategies can be devised for stabilization depending on the
25  mechanism involved. For example, if the aggregation mechanism is discovered to be
intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be
achieved by modifying sulthydryl residues, lyophilizing from acidic solutions, controlling
moisture content, using appropriate additives, and developing specific polymer matrix
compositions.

30 The formulations to be used for in vivo administration may be sterile. This is readily

accomplished by filtration through sterile filtration membranes.
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G ycosyl ation of antibodies is typically either N-1inked or O-linked.
N-1inked refers to 15 the attachnment of the carbohydrate noiety to the side
chai n of w0 aspae®wdi ne resi due. The tripeptide sequence®CT/US2010/045147

aspar agi ne- X-seri ne and asparagi ne- X-threoni ne, where X is any am no acid
except PMIEFRECAGNeOFAHE dRIGATMIBNTsequences for enzymatic attachnment of
the carbohydrate noiety to the asparagi ne side chain. Thus, the presence of
ei t her of t RHasenair advaptapelef the gueetncasof the anvyeoatiypapht daligrdgrehicangpoirkod i al

gl ycosyl at.ion site. 0-1jnked 20g| ﬁﬁs | ati.on .refers tao t.he attachrTant of
one of tABCELFAFECHp Yoy gl %Pé‘ceggé ‘Hé,Calgséﬁl%a%%géa}m6‘?"%9%%@‘@6“%6 ects,

hydr oxyagine tRGlafient Rt i@ WERMLY 128 A o rall MTROBR Sy & t%%gié‘etg?lgﬁf ooffthe

hydroxyprol i ne or 5-hydroxylysine may also be used. '
gl ycbsylimtention sart essmtasutdded yavariobs eiyd pomts eommmnilgniséd/inavelvwping shnedr by

altering the amn cid sequence such that i.t contains, one.or re of the
above- ddsEPT By e R dot BRLET i Ny Pegice [IRRH B S BE R RS t es)

The al t eindt loPRogdrBssicH, 86ralien BRERYIRY, pRRrasidh e BuRfval, vemUlsijohit da) by, one
or nore serine or threonine residues to the sequence of the original
ant i bodylugation of raspersedangl qrebyafdie.oReesusety aniypagiogete agets ®loby Ivene ses

exanp! e et ifor LR RNE Al Bo P AR b R R PP e B e S o e
30 a0t aahmitjicelarn oFenticegécd drak, dndaehasfordody rajutrcd@spiec indadurenandSddPaltiohgpl No

US 2003/0157108 Al, Presta, L. See al so US 2004/ 0093621 Al Ky owa Hakko
Kogyo C&f clipigglyrespapsaspi@ diugs. fipt ¢xagnhs. §aper shinkags b 2yaaar He2 £GLcNAC)

- the SARORRYAN ALEAL L ARNRAR AR o BE1AMAL L iEaNHLORA, A Snfief er enced

in WO03/ iret et al. Patent

2011/ 022283Paiiid83 O tie0id tdndidn 65021 &84 hibumans nedtasadtic spindaid bvathoes shuinkkhgeat

| east on al actose residue in the oligosaccharide attached to an Fc region
of the ShiTHBRYAE P BEREEATRY RoU7F SPBT O clor g Ughe 1oy go,
WD985 58960k &k Yo dRenniARG e\fﬂ)cgd%? 8246 i{-BaliYecnr the@BP %51’]@ B%PI?i(ﬁ&BH& bRdiggedw th

altered carbohydrate attached to the Fc Tegion thereof 5t may” be désirable
t o nodi figcledieg &ovteixbogle, wicaguhemént 0é pabom onituary exyplears of angafderetioandf unct i on,

. g. t h tigen: dependent. cel | -medi ated cyotoxicity (ADCC
i or CORBEREN e peRBnE R FEEERIER Uit of ‘the antibody. Yni s may be

achi eved by otiegeaibodin®ine thE inkBiiteonadfoide S tho84HRS fi drétsin@prodrossash firée
region of the antibody. Alternatively or additionally, cysteine residue(s)

may be iSHIVEGdQERBUMAL pHEenFeuseRibimio ariéeapsed voith # BraViRysiyriteaicdisaneerdi sul fi de
bondf Or"[%%'tc?ﬂisée[le&)bd FodsofiQBefintA% E\fé é%@ acdnﬁﬂl"s{ra?oqyofgﬂé’&m%%%[ ated may
have i nproved 1 nte nal 1 Zati on capal%l Ity and/ or I ncrease

conpl enelideassgab@itaibical deathi. [Th ong ciabediarhi, adyontepeioderthtnesalt bitharinvention
cytotoxicity (ADCC). See Caron et al., J. Exp Med. 176:1191-1195 (1992) and
Shopes, ugngjlntu\{ﬁﬁﬁam. bogygng gngovgore %@wﬁ)eran%%eg%ﬁl@llg?ﬁqﬂmd%ﬁr%sew th
enhance I (=Yl B IAMA Y e i

Tohet or OB Tl BRay REFLLLSY IR RS RenBe PRIGAH. TR 3¢ M e
Resear c m&Bh? 360n&E6S0(the&3)n oié tmboditicut the, combigationlhedymanant the ievegiioeer ed

59 1S sl CEcE<geng 810, ey Uhecchy eke eMeneed corplenent Ly

3: 219- 23R drdRARPfree survival by about 1 to about 5 months, when compared to a treatment with
chemotherapy alone. In one embodiment, the PFS median in months is 7.2 in the patients
treated with bevacizumab and compared to 5.1 months in the therapy without bevacizumab,
with a HR of 0.775, p-value (log-rank) 0.0072. In another embodiment, the PFS in months is

30  found in Figure 3.
In yet another embodiment, the treatment of the invention significantly increases

response rate in a group of human patients susceptible to or diagnosed with a previously
treated cancer who are treated with various therapeutics. Response rate is defined as the

percentage of treated patients who responded to the treatment. In one aspect, the combination
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W)00/ 42072 (Presta, L.) describes antibodies with inproved ADCC function in
the 20 presence of human effector cells, where the antibodi es conprise

am no aciwo=ohbgrpieut i ons in the Fc region thereof Preferablus2omwhesiant i body
wi th inproved ADCC conprises substitutions at positions 298, 333, and/or
334 of tivetnimt pEigic anvepEon nsing enti-Y&E (W antdoily aeddne grmadrgchpingtherpedtia er ed Fc

region is hu |.gGL Fc region conpri,sin r consisting of substitutions
ot Sone, B SERTRpME i dErRBtrany® Sl nefiBH ot FinEref i otha Ty
conbi nedrewict Rvihchstdfickdpytadley(s) whi ch increase C q bindi ng and/ or CDC.
Antibodies with altered O q binding and/or conpl erent dependent )

cyt ot oxi ci t 0 QIEIEpedy the HugatiobpgVvidss WiDAds fg4ncreasgigdireian Migespensoin 355181,
US Pate . : LIS t No.

6. 538, 1 04mh BadufoE Bty hiah Baabls MerbeRoR R eBlo 2% ERLET

subst i t Whiretionadf rodpensy is defigedads therime faen thepoisibl eopms? WdiseaBLprogtSsios0327,
329, 313, 333 and/or 334 of .the Fc region thereof (Eu nunbering of

resi dues). nonermbadimenisteimentian G braysed forrigcrspsingdie duiatiop @b Sughal ol

i ncor por 3 - hiadj i e into the antibody

(especi &a@nzﬁﬁglﬁzéﬁ%g%@ﬁf?Og%%é%%ﬁ%s&ggggﬁéggd in US Patent 5,739,277, for
exanpl e. As used herein, the term"sal vage receptor binding epitope" refers
to &ro \Q&Z‘gl%éo 64PCT/ US2010/ 045147 an epitope of the Fe region of an

| gG ol eclalan ‘."é’.,ml 10n) 9®, 1g&B, or lgat) that is responsible for
increasing the in vivg serumhalf-life of the 1gG nol ecul e. Ant i bodi es
with irrp(rl)ové)éllyB{Of‘i@é‘H@lbpélefhe neonat al Fe receptor (FcRn), and increased
hal f-1ives, are described in WO00/42072 (Presta, L.) and US2005/0014934A1
(Hi nton et &plyylongl aptibedichpreipeiaiably reap anemaky byenyliplicshbatargosnéecer nor e
substi tug.i har.ein Wi khpr i,ndi f t regql [ . For
exanpl e,%t{ a%gﬁptélefﬁe(g)l)én mnéaogl Q gg}e% rgl\ég%'{?iaﬁtg%e:ﬁgaﬁg agtaaﬁl r\{gl%o rﬁ%‘%}?ge %?ef%lgtgint i ons
238, 25Qonjdpfic tioRlcvantntig8bio aliidtein3Bibt is 3hunddchic BRe spptés tdby’, 340, 356,
360, 362, 376, 378, 380, 382, 413, 424, 428 or 434 ([Eu nunbering of

r esilBuedMunizednag.ektybaledinpet hemecyaain. sefuBhalbniss Paving thyrralelydip. oar i ant
Wth i - hi-ndi ng. : Y \ aci ] Lons at one,
fuo or R e oD A S A e e eof (Eu
nunber i mgplamidaenziye sylfoshiocininedeoddadcomagationhieroagh ¢ysodye teaslud(),/N434

mut at i ons. Engi neered ant.i bodjes with three or nore efe y four)
funct | oRAroRHHCGBHTIC KB sitghdyvineTesics) @Btaa%ﬁ%h@ﬁw&e%aw@e@%ﬁﬁi SO0 or
U52002/ GORAe8 NRAIwheM R I8l REtarddifferent ARG 6l @ci d nol ecul es encodi ng ami no

acid sequence variants of the antibody are prepared by a variety of nethods

knoyg in t h%n?rfw&ls a%ﬂﬁﬁx?fﬂ?%dhha%%sﬂ' Qi hfgﬁ’%%gt %‘}{g}l@c{f@n{&%nﬁ%%&%q .dEr‘?vatf'v%gB?“ on

froma natural source (In't case 0 occurr am no aci
sequenceomditiantes), 100 grapargdfi tbeptoyeinbr gajugdtedor dbbitedi micedefpactively)
site-diregted) nutagenesis, P t agenesi.s, and cassette mytagenesis of an
earlier %ﬁbﬁ&%léﬁle%agﬁﬁﬂ?é Bromap ﬁ&sg‘ﬂw P bsrEledhe 8o w&gﬁm%ﬁas&y (V)

| mTUnPC_%\,llH?I%tsﬁés. One méAB 1ABVEPLARILIEhE BobEES RiAS /4 R 1/ TTHRRCRMHVAAD Gt
conprising the antibody described herein conjugated to a cytotoxic agent

such as ofi peptaient senjapeatn Ercagdéntomploteiadjyventhy suhc@besony racdtivalak yudgile ve
t oxLB Ofsitgsacée%grll oI 14 (fia%lrs] 9&%'61’ th® lalr?i%alsoa{re% eldrarl%ld 198 e is a?srsa;egi% ”a%?i‘o%& Et%{r.eOf )

Animals are boosted until the titer plateaus. Preferably, the animal is boosted with the

conjugate of the same antigen, but conjugated to a different protein and/or through a different
cross-linking reagent. Conjugates also can be made in recombinant cell culture as protein
fusions. Also, aggregating agents such as alum are suitably used to enhance the immune

30  response.
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or a radioactive isotope (i.e., a radioconjugate). Chenotherapeutic agents
useful in the generation of such inmunoconjugates have been descri bed
above. Enw9reatticadedy active toxins and fragnents thereofPCrhisetovasi4be used
i ncl ude di phtheria A chain, nonbinding active fragnents of diphtheria
toxi n, €xbt ddanclpnevaitihodes (from Pseudononas aerugi nosa), ricin A chain,
abrin A chain, nodeccin A chain, alphasarcin, Aleurites fordii proteins,

di ant hi n pr dadbmsmetBbyd folr ackirmeonccimal artiodichdelcRARE avRABld in tlandt. PAR- S) |
nmonordi ca charantia inhibitor, curcin, crotin, sapaqnaria officinalis WO
2011/ 02338 APETIOSIPEIopAETHPodiRTIBY Poads Brinaths MRgBaIGtd FaLderibedei n
phenony g Ik o 8GUIYE| MuARd 2581893 ¥1'9‘79} REEERRImbMaADNG He@bdf ATKOPAEhiNIES are
avail abl'@ for the production of radi oconjugate antibodies. Exanpl es include
212Bb, H#RUEH6IB1In, 90y and 186Re. Conjugates of the antibody and cytotoxic

agent are made using a variety of bifunctional 5 protein coupling agents
such as N siicticthiybtidiytiia Srethdd py modyd efi dtlsrabpropriefihosednémgISRIOR)as a hamster or

i m nothiolane (IT), bifunctiqgnal derjvatives of im.doesters (such as
di met hy MaEaiYs5 f%?%iaeyewp@mm@g@? grepspeysdceingd tq i vaﬁ%ytﬁ%% pr_gawr ate),
al dehy g oSUBRviast i ahe htiHRkhat b 3ELARAQTARIGIR. bRUGHAS BF S

(p-azi dobenzoyl ) hexanedi am ne), bis-diazoni um derivatives (such as
bi s- ( p- dinaromatioeAlopadvey Hymphegiamae)e indhisolianitesL{spioivytes theolayene

2,6-.10di i socyanate), and bis-actiyve.fluorine c oun such as

T S16 £ s B P P Db bl g Besen B I PP Rt B e Siodorma be
prepar etyBSdRs 6411 {@RIind) MbBroelohal Bhritdlies SLHREIERs dRBPrddd8 ppls98in3.

Car bon- 14-1 abel ed 1-i sot hi ocyanat obenzy1- 3- net hyl di et hyl ene

triam népesrcane Brass 18800 (MX- DTPA) is an exenplary chel ating agent for
conj ugation of radionucleotide to the anti body. See W94/11026. 15l n

anot her enbdt¢ hebridoméaellathusipochareteare beeded mpdigatadn aoudable edepe oredivgs uch
streptavidin). for utjlization in tupnor t.ar. i n erein.the

ant + boayhi ekl blsgle o oGt iRee b Ed T BT it pM T R R R e by
remayal afusedharinehl GORIGHEAES]s] POl & lif G paichAN niSloRth @IIS RRhIEhzgERN
and then admnistration of a "I%Eand' (e avidin) which is conjugated to

a cyt ot dypexaaguns gyaaing. phasphadibonl cledelasefHGRPRT owHPRAM the cilpes oradium for  The
anti bod i scl herein . al sqo he formnul i nol,i S.
Liposoné%ggﬁﬁ¥§?ﬁgﬁgg?ﬁg“Qg?%%%%él ?émgﬁgﬁéPgh&%?%%nggﬁg%ﬁho ﬁ%ﬁﬁ the art,
such as nileisah), bedch Jubkipsdegipreveit @t growth 0€ HOMRT-defigad celbci . USA, 82: 3688
(1985); Hwang et al., Proc. Natl Acad. Sci. USA, 77:4030 (1980); and U.S.
Pat. Nos. 4pA8&+Qfmydbfhatchddte BtRe t&@ﬂs@@ﬁ%f&ﬁ%ﬂ‘@dﬂ@oﬁ@%[&ﬁ@h-@év@?m ation
tine are disclosed in U S. Patent No. 5,013, 556. Particul arly useful

| i p8gompsodyghonef apeibednbe thepplected antbhadysprogiisecalzapsraie bonitivetthed with a
lipid cq sitign risin haosphat i dyl chol i ne hol esterol and.

PEG der TUR D ST aEER TRl RS e e bt By o SRS g e

t hr ough riydldred Endf sud@fak fiede ormivedstas MOPEia! £dINPOSsIAmesuséitidolsheaitidsd r ed

di aneter. Fab' fragnents of the antibody of the ) )
from the Salk Institute Cell Distribution Center, San Diego, California USA, and SP-2 or X63-

Ag8-653 cells available from the American Type Culture Collection, Rockville, Maryland

25 USA. Human myeloma and mouse-human heteromyeloma cell lines also have been described
for the production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984);
Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp. 51-63
(Marcel Dekker, Inc., New York, 1987)).

Culture medium in which hybridoma cells are growing is assayed for production of
30  monoclonal antibodies directed against the antigen. Preferably, the binding specificity of

monoclonal antibodies produced by hybridoma cells is determined by immunoprecipitation or
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30 invention can be conjugated to the |iposonmes as described in Martin et
al. J. Biol. Chem 257: 286-288 (1982) via a disulfide interchange

reacti on.we@20tienzedsher apeuti ¢ agent is optionally contai mea/useetbionsivhe

| i posonme. See Gabi zon et al. J. National Cancer Inst. 81(19)1484 (1989) WO
2011/ 02236aPCTi9S70diog 0581 AnclVRs tadioRTHUCDESOR IMANUFAGTIYRENKSND KI TS In
anot her .enbodi,nent of the i ntion, an article of manufacture containing
nateriaF@mﬂ@gwﬁpﬁFBEM?%%&yﬂgéﬁnent of the disorders described above is

provi ded. The artic|]e of manufacture co i ses.a container, | ahel and a
package i nsarier hegridoe g BT That Br e a@f@ﬂlﬁ‘éféﬂ?& sirginef $1vi al s,
syri ngeseifhC and/BCaFORY.ahO Bloficd MYy BEsRIITRE b TidMiA: ¥dkidRlproQlurBLRg | al s
such as glass or plastic. The container holdS a conposition which is

ef f ebt i \eeoWoby stardtrd npthdde (Gotidit Morochrmi!/ Hesjbdvéisse Painsipéasidnd Paadézssppo-t
(for ex | e the.cgntai . an. intravenous soluti.on bag or a via
havi ng. J08(StEmEPBrEdIEhR By e TPt et sl for ke fpliact one
active Fg&IEMidt REMI-COPAsdilimONn b&diBbn, 3R hybéidetmaadetls BRge gfdven aRed aon,
10or associated with, the container indicates that the conposition is used
for tredbfiiey turhes dbmanimeh of choice. The article of manufacture may
further conprise a second container conprising a

phar maceut i dat mpnadoeptaabbaligrsfctrted bytbd sdwlquies siphsaiteblip séfacatedifreml there,

Ri nger's solution and. dext.rose solution. Lt further. i nclude ot her
a1 arut s dhli SRS 33 Rt e dre P SR S RHERI g ot her
buf f er s prelichuentgoh oki ok @iaﬁnple,qﬁsdeﬁsA-%Eﬂarééé Wi didePiepatltd ciddeHatdgedphyt f@

article of manufacture conprises a package inserts with instructions for

use, i nélogpplrpresss. deabepip e affmety chiomategreMy. user of the conposition to

adm nister the anti- VEG- antibody conposition and a chenot herapeuti c agent
to the pati OMNA entodingrtby nonstlpnil metbaticsos exdily cmitntet amlndqapicednahgy HER2
negative. In _certain.enbodi nents, the tient has t ast at | ncer. In
Some. emSBAI AT PO LG enty prite pREVRElaRd: polc B e edeble oIS st 20
cangsr apstificallERZMEGALINE: thEMGaBAGINARRt LISHY 8f tHBMoAREIbRNBhiDo kNt Bhér SONME
or all of the results found in Exanple 1 The VEG--specific

ant agonihybridema pdllspackagedowiconbsush DNAC st irgldtesh the PNAonaebe plaedd istmcer
ther ap_eu'g(| sSSP qrg,swl‘%ﬁh gre.lﬂlén' tr E@f cl[(eldtint%eh% { I Is 190% a%%. 19 z%lellsc oD %WSS
t hat alg Pn %%e adm’ni stration o (he unit ose 1O patlen S, ‘such as vial s

f or recaeold, iChittds®Barpstéd®rary ATHMO) cal By g emalcolls thaf &cidt @ther@iys pevduzed |V
delivery systens, inhalers, etc. Additionally, the unit dose kit can
cont ai n IMAMPglebulgharotcr. thpbigky the syrhesdofzapRAs el atibedicen thpccombinant

conpgsi tllioﬁ%ll¥.:)$e&%ﬁiﬁ%n?] f‘d&ng@d ﬁbo&i@ﬁvhf‘ﬁé AMEHL QNS &&E@Eﬂaﬁ%@low

I nstructions use, Ing Tor exanple 1nstructing t user of the

conposition to.adm nister the anti-VEG.antibod 0 si.tion, and a..
e her apbLf AL BBO ekl Snditdics K S b s PResfAM 33 oLl AR Btipody ncor

and opt iphngd litadés ddnBAtadagalgl th€techiiqG&rdedéribed D MUCNERES of HheVp@tl ent has
netastatic cancer. In sone enbodi nents, the patient has previously treated

et ast arie:SBroadl| Whcelackinn o oL HERErH35AER4628 TH91) ad Matksiconb. -Ftgol.
opt i onalg;y, ]?29515%'1%35 gf@ 19%5e@kibe He LGS hirtnd AAMintA aﬁ%ﬁ%‘&}l{s'? 1. The kit
may be manufactured as a’singl'e use unit dose for one patient, nultiple WO
20125 0222p4RCTlERiI0E QhOLS It driess Ssibfeojuent ppatitdtiount descpbe therpfrodwtioaofbight ant
dose or alfftl.lni‘}/gllh dnﬂ]ratnge ﬂurrlr(ljalnvaln(til g iesC t())}ETPI?al{II? &SufHElé (Marks et al., Bio/Technology,
10:779-783 (1992)), as well as combinatorial infection and in vivo recombination as a strategy
for constructing very large phage libraries (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266
(1993)). Thus, these techniques are viable alternatives to traditional monoclonal antibody

30  hybridoma techniques for isolation of monoclonal antibodies.

The DNA also may be modified, for example, by substituting the coding sequence for

human heavy- and light-chain constant domains in place of the homologous murine sequences
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vary in potency as therapy progresses); or the kit may contain nultiple
doses suitable for admnistration to multiple patients ("bul k packagi ng").
The kit cwoponenem4nay be assenbled in cartons, blister Ppaalsggiooaiint es,
tubes, and the like. 5 Deposit of Materials The follow ng hybridoma cell
| i ne hasUlbe®atcdeNost.8 Ed>@ih déorrisdre epaloViirer.ov! dfad Be. BOdapessS> ITH8&H), ai t h

t he Arrerl can .Type. Cul ture Coll ect.ion. (AT Manas USA;. Anti body
Dosi gnat? SARYEERNs g e i BS U S aae ep R S BEREP R Ly S0 10

The fol Iseydcnge warmhgmmnbglbg@megolppé@ﬂdy toillustrate the practice of the
invention and is not provided by way of |imtation. The disclosures of all

patent and §gjRaiy fich n'ohllﬁlhﬁﬁl%!gﬁﬁu I\)t&@lgpéifﬁrd@é é‘re%ﬁ@sﬂ%ﬁ@d f$hYcdnl@Ar por at ed
intheir entirety by reference. e 1. Bevaci zumab in

Conbb natdoorinaiof lhn @higlrostyherr thpy arléégbmlntsd far tlSuhqr@btesdqmatnhs CFfrmlaothdny Treat ed
Met ast i o B east .Ca

tati.c br i s an incurable
0t s case COROTATY HE T ariibsrivaP chars oot ERalhe! RUTBGy ENartsihE cBBaGRt nrn 2
year of cdindaiiséife haSRRY spE¥iBEIPRYT tn aBligdhl and ah8@8s antigefdcbibind®E ¥ eHaving
14: 2197- 205, ﬂ%r oxi mately 60% of patients with advanced stage di sease

present spgcificity béélfquél&@ﬁ‘ﬂme and 40% present with distant netastasis
after adjuvant therapy. Only 10% of patients present with netastatic

di sease (@t Hoinanikd didfgmosi gntilddées Ryberg et al., 2001 Ann. Oncol. 12:81-7.
The treatnment algorithmfor patients with MBC is based on several factors

t hatt0i ncl uda lﬁﬁmiﬂizrddcaatibod;didmheg'r moreardinbiasidakdids inﬂtmhmed etd gtfromsasuch as
human epi der gr om guf actar - nplification, ? recept or

2
st at us, SPHICHW &f@gﬁaﬂ% né'?h?ﬁ%?oq WP%}} Amgo aqK} KroiAuES aa@e ereferipddens and
speci fi %ﬁﬁdr@*%eﬁ&uéﬁ%vﬁﬁh%}é GpRhEFaREn 18R T ?Bﬁe%rlalmesdd?ﬁé{n' AuRRhRaGAE

met astatic and adj uvant settings. Nunerous cytotoxic chenotherapy agents
have sheambacssentially nenfolvBE| falloplingitha gnedimtdnofal¥ yndéri and sp-wakem €ébnegentdi t abi ne,

capeci t ahi ne, ,.and, 30yl | bi. n The re e, f.ales 0 ssion-free
ot or val e dgei I Yo P S Bl A1 AR e o Ed OBt SROCRHD F e of
prias teray 230ds534e58x 1@88 YOy iBt@stiAd ddchi GORS 88 CDRseq¥@ces for the

2011/ 022264PCT/ US2010/ 04 eneral ant hracyl i ne- based conbi nati on

t her apy camespoasiag égqqep@stsqutaéwmanatnab@iyc eheeredinglpiaspeh "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
20  some CDR residues and possibly some FR residues are substituted by residues from analogous

sites in rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. According to the so-called
"best-fit" method, the sequence of the variable domain of a rodent antibody is screened against

25  the entire library of known human variable-domain sequences. The human sequence which is
closest to that of the rodent is then accepted as the human framework (FR) for the humanized
antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901
(1987)). Another method uses a particular framework derived from the consensus sequence of
all human antibodies of a particular subgroup of light or heavy chains. The same framework

30  may be used for several different humanized antibodies (Carter et al., Proc. Natl. Acad. Sci.

USA, 89:4285 (1992); Presta et al., J. Immnol., 151:2623 (1993)).
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shown the greatest activity in the netastatic setting, with response rates
of 40-50% and nedi an progression-free survival (PFS) of approximately 6-9
nont hs i rwpabilenex4wi t hout prior exposure to agents in Phe/sdyopasie’ setting
and wi thout prior exposure to chenotherapy for the 5 treatnent of

met ast ati c Hiis@uther ingemtant-that dntibedign tc komewbedyyith 200810, of Gighnaffidny &ir the

23:1760- 175, cte atients whq. progress after or during the first
7 et modP RV ST ST PRl RL ProieRicSe TP RERRVER tpsb ety b

sur Vi valen{tdikdeniiiitidized ThtiSodidsh@s Brepsred bRagiodeds &t dvdly8R@f thR@dntilr eat ment s
that can be incorporated into reginens that will extend both the

pr ogr es sPaHeneesaadivarieyseanceiepnl dymanized pdugaupias thyeqidivensionak medals eff thease.
10l ncth i . i

derofot PARET S hRfb R TEs, o Pirke-Apcrlopn i SRRCRREMANUE - o bi ney
and ant icon®icalbphvaileble @adpechindbir iethogeskiilédidi thedrt. Conparcegroprdnis aret omyci n
and vinbl asti ne, docetaxel was the first single agent to signjficantly

i ncr eas@veikble Whish {isiipsend displaygreabloirqeadimegsions) cenfoppetial yrustwenyl and
sur vi val . 1R= 7 n Pf; I f MBC
ot ent Sopsd FaRu O MRIASERE AL Inbftefol 0 B ARG s emEL AN o

al ., 1999thr. lilely rle @tbotesidiiés thd fidktiofing ol thei chndidate imompeglobabi sequerwe,

docefaxel conpared wth docetaxel alone l.ed further.inpro nts. in tinme
o Bhoores Sraape ot vt 5 ffiract RAsuE viafs M ELmMRIRE TS B 14,5
vs. 11. StsBRAEDS Inl@g Maf, FREGRRRSs éditbe delecRALAnARbMbMRA fhad tlférr@é{{)f%ﬁﬁa{nﬂ

recei ved or were not candidates for anthracyclines; however, there was a
subst antiingprt semcaees 80 ithat thexdesired/antibody eldirkteristionpich as insncas@baffinity for the

O Shaughnessy..et al., 2002 J Cin,. C 20:,2812-23. Addi,ti onal, studies

w thop CHEr i@ brecBERe aiebteLdire BRABUARRafs koS BumRLRpaRtghes,
sur vi Va|inx&iﬂ¢/@1ﬁhm&nci$%%ntig'@lrﬂihdiﬁg. and Hortobagyi 2005 J. din. Oncol.
23:1760-75. Based on the experience with nmultiple agents used alone or in

conginat i onyhPGiAYhEMEGE SRIUTRANG aR@LAHI G dtSred SAHENS HRleof WU ScrARams,
therapy with the choice of a specific agent(s) determ ned by a 25nunber of

f act or s foi gxempdt, higS.Jtait.o¥o. ey istued Hebroaity-265 2@03. nt erval , toxicity
profile, and patient preference. Despite the availability of these
mul ti pl e agéns sowadskilile onpldodticcetadnspatis arionlsNBE., paice ethétsare capgbleomgbnl | ne
setting.are needed.. New ire nts directed at.del ayi i seasg progression
whi | e a&ww@tlgwf@mdw%ﬁﬂ%p%u?a?ﬁ@a%%lawﬁ%&‘sa Ei%iag#@am)? advance in

the 30t I.gad B RimddeRDuRRDIEESon. For exapRNA®Es bdeh Rbdthed (i BRON 2) of

AvastinO (bevaci zumab) in conbination wth 'c‘hermt‘her apy increased the tine
wonm2fl wihpmompgas idalketion pEIRR anielpatyi heevprlas joitiag cegioma s genieni chigneric and
chenot her apy. had ,st opped rkin ived.w.t hout .the di sease worsening

(pr ogr egerfing pai SREF (L Brhelerd FRHLR rgb et EHEPaY PRERET e
doct or s Trh@&driofithe Hifn ANORERM- i iRenundBloBAld LER22 R4 RETIdUS2Oh0I(4Rd4idt hide st udy
chose the type of chenot her aEy used in conbination with Avastin and the
chenot heyillpead ipghepraducsion of hiwge arfehodioy uppe agidenwhyllangapdicate.anal ysi s.
Adver se - e i st it bt h@ss<or a%hou ot ed Avastin,
and no ARSI RO FEHL I s BB sy QS TR M Vi s hon 2 v
an a8t en3naRse12ak (1993) 1 Biogdratann kadd Atz RAmnilowl|7e33011093),; apd Baethal e al.
controlled clinical study that enrolled 684 patients with netastatic

HER2- ned\é‘[’?r\?ésé%zé%]ﬁ”@éncer who had previously received chenot herapy for
their netastatic di sease. See Study Conduct in Table 1 and Patient

Char act er i sAligmatirclyamiage dispiasdcchpplopy eMaCatiersdertate Natae 8H5A5 5052 (198))
Avastin vagi r - n_nvest i r.. s.chgj ce of
chenot h%?“é%?&%ﬁé%ﬁ?%? F%%Qllrllgiﬁgﬁglﬁtts)g H@g%ﬁ)ﬂ%dy?g&gﬁ%ﬁ% HEFE g[]so gld in the study:
t axanes: impagbglobixléd var@ibhd @) rtlobrimgenpaed drioasefromruntiaarihise don@eBict@abinge;
capeci tabi ne; or. vinorel bine. . . . . . .
30  to this technique, antibody V domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous bacteriophage, such as M13 or fd, and displayed as
functional antibody fragments on the surface of the phage particle. Because the filamentous

particle contains a single-stranded DNA copy of the phage genome, selections based on the
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Tabl e 1: Study Conduct Chenp Cohort Taxanes Gentitabi ne Capecitabine
Vinorelbine Enrolled, n (% 304 (44.4) 160 (23.4) 144 (21.1) 76 (11.1)
Bevaci zursib 28011022608 97 PCT/US2010/045147
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20

25

30

functional properties of the antibody also result in selection of the gene encoding the antibody
exhibiting those properties. Thus, the phage mimics some of the properties of the B-cell.
Phage display can be performed in a variety of formats; for their review see, e.g., Johnson,
Kevin S. and Chiswell, David J., Current Opinion in Structural Biology 3:564-571 (1993).
Several sources of V-gene segments can be used for phage display. Clackson et al., Nature,
352:624-628 (1991) isolated a diverse array of anti-oxazolone antibodies from a small random
combinatorial library of V genes derived from the spleens of immunized mice. A repertoire of
V genes from unimmunized human donors can be constructed and antibodies to a diverse
array of antigens (including self-antigens) can 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

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.
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
the antibody phage libraries discussed above. Alternatively, Fab'-SH fragments can be
directly recovered from E. coli and chemically coupled to form F(ab'), fragments (Carter et
al., Bio/Technology 10:163-167 (1992)). According to another approach, F(ab'), fragments
can be isolated directly from recombinant host cell culture. Other techniques for the
production of antibody fragments will be apparent to the skilled practitioner. In other

embodiments, the antibody of choice is a single chain Fv fragment (scFv). See WO 93/16185.

(vi) Other amino acid sequence modifications

Amino acid sequence modification(s) of the antibodies described herein are
contemplated. For example, it may be desirable to improve the binding affinity and/or other
biological properties of the antibody. Amino acid sequence variants of the antibody are

prepared by introducing appropriate nucleotide changes into the antibody nucleic acid, or by
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53 (BY) Pl acebo (PL) 103 52 47 23 Eligibility in the
study included the follow ng: 15Ages Eligible for Study: 18 Years and ol der
WO 2011/022264 PCT/US2010/045147

peptide synthesis. Such modifications include, for example, deletions from, and/or insertions
into and/or substitutions of, residues within the amino acid sequences of the antibody. Any
combination of deletion, insertion, and substitution is made to arrive at the final construct,
provided that the final construct possesses the desired characteristics. The amino acid changes

5  also may alter post-translational processes of the antibody, such as changing the number or
position of glycosylation sites.

A useful method for identification of certain residues or regions of the antibody that
are preferred locations for mutagenesis is called "alanine scanning mutagenesis" as described
by Cunningham and Wells Science, 244:1081-1085 (1989). Here, a residue or group of target

10  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
or other variants at, or for, the sites of substitution. Thus, while the site for introducing an

15  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.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions

20  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
the fusion to the N- or C-terminus of the antibody to an enzyme (e.g. for ADEPT) or a

25  polypeptide which increases the serum half-life of the antibody.

Another type of variant is an amino acid substitution variant. These variants have at
least one amino acid residue in the antibody molecule replaced by a different residue. The
sites of greatest interest for substitutional mutagenesis include the hypervariable regions, but

FR alterations are also contemplated.

30 Substantial modifications in the biological properties of the antibody are accomplished
by selecting substitutions that differ significantly in their effect on maintaining (a) the
structure of the polypeptide backbone in the area of the substitution, for example, as a sheet or
helical conformation, (b) the charge or hydrophobicity of the molecule at the target site, or (c)

the bulk of the side chain. Amino acids may be grouped according to similarities in the
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(5) residues that influence chain orientation: Gly, Pro;
(6) aromatic: Trp, Tyr, Phe.

15 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
the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s) may be added

20  to the antibody to improve its stability (particularly where the antibody is an antibody

fragment such as an Fv fragment).

An example of a substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the
resulting variant(s) selected for further development will have improved biological properties

25  relative to the parent antibody from which they are generated. A convenient way for
generating such substitutional variants involves affinity maturation using phage display.
Briefly, several hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible
amino substitutions at each site. The antibody variants thus generated are displayed in a
monovalent fashion from filamentous phage particles as fusions to the gene III product of

30  MI13 packaged within each particle. The phage-displayed variants are then screened for their
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Glycosylation of antibodies is typically either N-linked or O-linked. N-linked refers to
15  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
tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked
20  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.

Addition of glycosylation sites to the antibody is conveniently accomplished by altering
the amino acid sequence such that it contains one or more of the above-described tripeptide
25  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

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
30 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
with a bisecting N-acetylglucosamine (GlcNAc) in the carbohydrate attached to an Fc region

of the antibody are referenced in WO03/011878, Jean-Mairet ef al. and US Patent No.
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(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).

WO000/42072 (Presta, L.) describes antibodies with improved ADCC function in the
20  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
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

25  substitution(s) which increase C1q binding and/or CDC.

Antibodies with altered C1q binding and/or complement dependent cytotoxicity (CDC)
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,

30 327,329,313, 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
binding epitope into the antibody (especially an antibody fragment) as described in US Patent

5,739,277, for example. Asused herein, the term "salvage receptor binding epitope” refers to
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Table 2 Patient Characteristics, |ITT Population Cheno/PL (n=225) Cheno/BV
(n=459) Age, yr Median Mean (range) 55.0 55 (23-90) 19.6 55.0 55.6 (25-86)

22. 0 ECOWB3011,/022%680. 9 50. 2 No. netastatic sites Mean (Pamgspors/ 08518t es,

2.5 (0-6) 47.1
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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
half-lives, are described in W0O00/42072 (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). In one
embodiment, the 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.).

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

of the antibody.

(v) 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),

or a radioactive 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-
sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,

PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
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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, "*'I, "*'In, *°Y and "*°Re.

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional
5  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
(such as bis-(p-diazoniumbenzoyl)-cthylenediamine), diisocyanates (such as tolyene 2,6-

10  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

radionucleotide to the antibody. See W094/11026.

15 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 patient, 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

to a cytotoxic agent (e.g. a radionucleotide).
20  (vi) Immunoliposomes

The antibody disclosed herein may also be formulated as immunoliposomes.
Liposomes containing the antibody are prepared by methods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82:3688 (1985); Hwang et al., Proc.
Natl Acad. Sci. USA, 77:4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545.

25  Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.

Particularly useful liposomes can be generated by the reverse phase evaporation method
with a lipid composition comprising phosphatidylcholine, cholesterol and PEG-derivatized
phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of defined pore
size to yield liposomes with the desired diameter. Fab' fragments of the antibody of the

30 invention can be conjugated to the liposomes as described in Martin ef al. J. Biol. Chem. 257:
286-288 (1982) via a disulfide interchange reaction. A chemotherapeutic agent is optionally
contained within the liposome. See Gabizon ef al. J. National Cancer Inst.81(19)1484 (1989)
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14. 6 Measurabl e disease, % 79.6 78.9 BV=bevaci zumab, HR=hornone receptor,
PD=di sease progression, PL=placebo. Table 3 Primary Efficacy Anal ysis of
PFS, | TT wopoliavezsas Cheno/ PL (n=225) Cheno/ BV (n=459) PNo/USof108¥BAT S, N
(% 184 (81.8) 372 (81.0) Earliest contributing event, n (% Progressive
di sease VITh (ARSTBYLESAF MANBFACTURE AND KITS

In another embodiment of the invention, an article of manufacture containing materials
useful for the treatment of the disorders described above is provided. The article of
manufacture comprises a container, a label and a package insert. Suitable containers include,

5  for example, bottles, vials, syringes, etc. The containers may be formed from a variety of
materials such as glass or plastic. The container holds a composition which is effective for
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,

10  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
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

15  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-
VEGF antibody composition and a chemotherapeutic agent to the patient with previously
treated breast cancer and optionally HER2 negative. In certain embodiments, the patient has
metastatic cancer. In some embodiments, the patient has previously treated metastatic breast

20  cancer and is HER2 negative. 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
in the administration of the unit dose to patients, such as vials for reconstituting powder forms,

25  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
a chemotherapeutic agent to the patient with previously treated breast cancer and optionally

30 HER2 negative. In certain embodiments, the patient has metastatic cancer. In some
embodiments, the patient has previously treated metastatic breast cancer and is HER2
negative. 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 patient, multiple
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uses for a particular patient (at a constant dose or in which the individual compounds may
vary in potency as therapy progresses); or the kit may contain multiple doses suitable for
administration to multiple patients (“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

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
is not 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 Treated Metastic Breast Cancer

Metastatic breast cancer (MBC) is an incurable disease, with the majority of patients
succumbing to their disease within 2 year of diagnosis. See, Greenberg, et al., 1996, J. Clin.
Oncol. 14:2197-205. Approximately 60% of patients with advanced stage disease present
with a local recurrence and 40% present with distant metastasis after adjuvant therapy. Only
10% of patients present with metastatic disease at initial diagnosis. See, Ryberg et al., 2001
Ann. Oncol. 12:81-7.

The treatment algorithm for patients with MBC is based on several factors that include
clinical, pathologic, and histologic characteristics such as human epidermal growth factor-2
(HER2) amplification, hormone receptor status, prior response to and/or failure of hormonal
agents, number and specific sites of metastatic disease, and treatment history in both the
metastatic and adjuvant settings. Numerous cytotoxic chemotherapy agents have shown
activity in MBC, including anthracyclines, taxanes, gemcitabine, capecitabine, and
vinorelbine. The response rates and progression-free intervals seen with these agents vary,

depending on the extent and type of prior therapy and the extent of metastatic diseases. In
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Cheno/ PL (n=225) Cheno/ BV (n=459) No. of deaths, n (% 109 (48.4) 206
(44.9) OS (nmo) Median (95%Cl) 16.4 (14.6-20.2) 18.0 (17.1-20.2)
Stratifi esoanalozgics HR (95% Cl) 0.90 (0.71-1.14) PCT/US2010/045147
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general, anthracyline-based combination therapy and taxanes (paclitaxel and docetaxel) have
shown the greatest activity in the metastatic setting, with response rates of 40-50% and
median progression-free survival (PFS) of approximately 6-9 months in patients without prior
exposure to agents in the adjuvant setting and without prior exposure to chemotherapy for the
treatment of metastatic disecase. See, Hamilton and Hortobagyi 2005 J. Clin. Oncol. 23:1760-
75. As expected, patients who progress after or during the first treatment have a shorter
progression-free interval (4-6 months) and survival (8-12 months). Thus, there is a need to
find additional treatments that can be incorporated into regimens that will extend both the
progression-free interval and survival of patients with recurrent disease.

In the second-line treatment setting for MBC, many agents have demonstrated activity,
including anti-tubulin drugs (taxanes, vinorelbine) and anti-metabolites (capecitabine,
gemcitabine). Compared with mitomycin and vinblastine, docetaxel was the first single agent
to significantly increase the time to disease progression (4.4 vs. 2.5 months; p=0.001) and
survival (11.4 vs. 8.7 months; p=0.0097) in a large Phase III study of MBC patients who had
received prior anthracyline therapy. See, Nabholtz et al., 1999 J. Clin. Oncol. 17:1413-24.
The addition of capecitabine to docetaxel compared with docetaxel alone led to further
improvements in time to progression (6.1 vs. 4.2 months; hazard ratio =0.652) and survival
(14.5 vs. 11.5 months; hazard ratio=0.775) in patients who had previously received or were
not candidates for anthracyclines; however, there was a substantial increase in toxicity with
this combination. See, O’Shaughnessy et al., 2002 J Clin. Oncol. 20:2812-23. Additional
studies with either single or combination agents have failed to demonstrate clear survival
advantages. See, Hamilton and Hortobagyi 2005 J. Clin. Oncol. 23:1760-75. Based on the
experience with multiple agents used alone or in combination, the current treatment paradigm
is sequential single-agent therapy with the choice of a specific agent(s) determined by a
number of factors, including prior therapy, treatment-free interval, toxicity profile, and patient
preference.

Despite the availability of these multiple agents, additional treatments for MBC
patients in second-line setting are needed. New treatments directed at delaying disease
progression while avoiding systemic toxicity would represent a significant advance in the
treatment of these patients.

A Phase 11l study (RIBBON 2) of Avastin® (bevacizumab) in combination with
chemotherapy increased the time women with metastatic HER2-negative breast cancer whose
initial chemotherapy had stopped working lived without the disease worsening (progression-
free survival or PFS), compared to chemotherapy alone. The doctors treating the women in
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p-val ue (log-rank) 0.3741 1-yr survival rate (/0) 66.2 69.5 *This is the
interimanalysis at 57% i nformation (315 events). Table 5 Safety Summary,
Saf ety Popol2atioamen (%9 Cheno/ PL (n=221) Cheno/ BV ( n=458LTSsk@oteti4AES*

(Gade 3) 50 (22.6) 163 (35.6) SAE 39 (17.6) 112 (24.5) AE leading to
di scont ithustedyoehode tietype of chemotherapy used in combination with Avastin and the

chemotherapies were assessed together in the primary endpoint analysis. Adverse events were
consistent with those previously reported for Avastin, and no new Avastin safety signals were

observed in the study.

5 Ribbon 2 was an international, multicenter, randomized, double-blind, placebo-
controlled clinical study that enrolled 684 patients with metastatic HER2-negative breast
cancer who had previously received chemotherapy for their metastatic disease. See Study
Conduct in Table 1 and Patient Characteristics in Table 2. The trial evaluated the addition of
either Avastin® (bevacizumab) or placebo to an investigator’s choice of chemotherapy. The

10  following chemotherapy regimens were used in the study: taxanes: paclitaxel, protein-bound

paclitaxel or docetaxel; gemcitabine; capecitabine; or vinorelbine.

Table 1: Study Conduct

Chemo Cohort Taxanes Gemcitabine Capecitabine Vinorelbine
Enrolled, n (%) | 304 (44.4) 160 (23.4) 144 (21.1) 76 (11.1)
Bevacizumab 201 108 97 53

(BV)

Placebo (PL) |13 52 47 23

Eligibility in the study included the following:

15 Ages Eligible for Study: 18 Years and older
Genders Eligible for Study: Both

Accepts Healthy Volunteers: No

Inclusion Criteria in the study included the following:

20 Signed Informed Consent Form
>18 years of age

Histologically confirmed carcinoma of the breast with measurable or non-measurable
metastatic disease that has progressed (patients with a history of brain metastasis are eligible

for study participation [U.S. only], as long as their brain metastases have been treated and they

57



16(7.2) 61 (13.3) AE leading to death 5(2.3) 6(1.3) 5 AE=adverse event,
BV=bevaci zumab, PL=pl acebo, SAE=serious adverse event. * AES previously
shown t o We 2asig0eicat ed with BV Table 6 Sel ected AEs (> @cads:2@)p48afety
Popul ation n (9% Cheno/PL (n=221) Cheno/BV (n=458) Neutropenia 32 (14.5) 81
(17.7) Hgpene evidénsa of plagréyion bf Bedprrisegesdicy tressmeniradmng ago(ng. requidmens. 6)

Protein or cflexarnethasone)

Progression of disease during or following administration of one (non-investigational)

chemotherapy regimen administered in the first-line setting
5 ECOG performance status of 0 or 1

For women of childbearing potential, use of an effective means of non-hormonal

contraception
Life expectancy >3 months
Willingness and capacity to comply with study and follow-up procedures

10 Exclusion Criteria in the study included the following:

Prior hormonal therapy only as treatment for metastatic disease without chemotherapy.
Patients must have received chemotherapy for their metastatic disease in the first-line setting.

Hormone therapy alone is not allowed.

For subjects who have received prior anthracycline-based therapy, documentation of
15  left ventricular ejection fraction < 50% by either multiple gated acquisition (MUGA) or
echocardiogram (ECHO)

Treatment with more than one prior cytotoxic regimen for MBC

HER2-positive status (patients who have unknown HER?2 status, and for whom

determination of HER?2 status is not possible, are eligible for this study)
20 Unknown ER and PR status

Radiation therapy other than for palliation or brain metastasis, biologic therapy, or

chemotherapy for MBC within 21 days prior to Day 0
Prior therapy with bevacizumab or other VEGF pathway-targeted therapy
Untreated brain metastasis
25 Inadequately controlled hypertension
Unstable angina
New York Heart Association Grade Il or greater CHF

History of myocardial infarction within 6 months prior to Day 0 (the day of the first

bevacizumab/placebo infusion)
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1 (0.5) 15 (3.3) Febrile neutropenia 6 (2.7) 10 (2.2) Bleeding events 0 (0)
8 (1.7) Left ventricular systolic dysfunction O (0) 4 (0.9) ATE 3 (1.4) 3
(0.7) & wenrbavericean 0 (0) 3 (0.7) Wund dehiscence 0 (@LTAISC@O/DISIRPLS O

(0)

10

15

20

25

History of stroke or transient ischemic attack within 6 months prior to Day 0
Clinically significant peripheral vascular discase
Evidence of bleeding diathesis or coagulopathy

Major surgical procedure, open biopsy, or significant traumatic injury within 28 days

prior to Day 0; anticipation of need for major elective surgical procedure during the study

Minor surgical procedures, fine-needle aspirations, or core biopsies within 7 days prior

to Day 0

History of abdominal fistula, gastrointestinal perforation, or intra-abdominal abscess

within 6 months prior to Day 0
Serious, non-healing wound, ulcer, or bone fracture

History of anaphylactic reaction to monoclonal antibody therapy not controlled with

treatment premedication

History of other malignancies within 5 years of Day 0, except for tumors with a
negligible risk for metastasis or death, such as adequately controlled basal cell carcinoma or

squamous cell carcinoma of the skin or carcinoma in situ of the cervix
inadequate organ function
Pregnancy (positive serum pregnancy test) or lactation

Any other diseases, metabolic dysfunction, physical examination finding, or clinical
laboratory finding giving reasonable suspicion of a disease or condition that contraindicates
the use of an investigational drug or that may affect the interpretation of the results or renders

the subject at high risk from treatment complications

Bevacizumab (Smg/ke weekly equivalent)

15 mg/kg IV q 3 weeks; or
10 mg/kg IV q 2 weeks
Plus

Chemotherapy

Taxane

Paclitaxel (¢.g,. Taxol®): 90 mg/m* IV every week for 3 weeks followed by 1

week of rest; or
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0 (0) ATE=arterial thronbotic event G =gastrointestinal,
RPLS=r eversi bl e posterior 10 | eukoencephal opathy syndronme. WO
2011/ 022280R0T/1282310/ 045147 Table 7 Safety Summary by En@rsthenajy? Cohort,
Safety Population n (% Tax/PL (n=101) Tax/BV (n=200) Geml PL (n=52) Gem BV
(n=108) Sel ect ed AReclitexeldeg>Ipxd®)( . my/nydV(@9ns) weelspo6) 34 (31.5) SAE 12
(11.9) 53 (26.5)

Paclitaxel protein-bound particles (Abraxane®): 260 mg/m” IV every 3 weeks;

or
Docetaxel (Taxotere®): 75-100 mg/m” IV every 3 weeks; or
5 Gemcitabine (Gemzar®): 1250 mg/m? IV on Days 1 and 8 of each 3-week cycle; or
Vinorelbine (Navelbine®): 30 mg/m” IV every week; or

Capecitabine (Xeloda®): 1000mg/m? orally twice daily on Days 1-14 of each 3-week

cycle

In the study, PFS was defined as the time from randomization to disease progression or

10  death as assessed by the treating physicians in the study (investigator-assessed). Secondary
endpoints included objective response rate, duration of response, one-year survival rate,
overall survival, PFS assessment by chemotherapy type and safety. The results indicated a
prolongation in PFS, the primary endpoint in a pooled cohort of patients receiving avastin +
chemotherapy (HR = 0.775; p-value (log-rank) = 0.0072). The median PFS (95% Cl) was 7.2

15  months (6.5, 7.6) in the bevacizumab/chemotherapy arm (Arm A of Figure 1, n=459) verses
5.1 months (4.1, 6.0) in the placebo/chemotherapy arm (Arm B of Figure 1 n=225). See
Table 3 Primary Efficacy Analysis of PFS and Figure 2 (Primary Endpoint of PFS) and
Figure 3 (Cohort-Specific Analyses of PFS). PFS results were generally consistent across
chemotherapy cohorts with the exception of the small vinorelbine sub-group. Other sub-

20  groups (age, triple negative, etc.) were generally consistent with the primary PFS results. The
observed improvement in overall PFS was supported by the secondary efficacy endpoint of
ORR. See Figure 4. See Table 4 for Interim Efficacy Analysis of OS. No new bevacizumab
safety signals were observed in the study. See, ¢.g., Table 5, Safety Summary, Safety
Population, Table 6 Selected AEs, Safety Population and Table 7 Safety Summary by

25  Chemotherapy Cohort, Safety Population. Bevacizumab was beneficial to patients as a

second-line treatment.
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8(15.4) 25 (23.1) AE leading to BV/PL discontinuation or death 4(4.0)
12(6.0) 4(7.7) 6(5.6) AE leading to death 0 (0) 3(1.5) 2(3.8) 2(1.9) n (%
Cape/ PL (We46)rw@se/ BV (n=97) Vin/PL (n=22) Vin/BV (n=53LTEsk@onesi4AE
(Grade >3) 2(4.3)

Table 2 Patient Characteristics, ITT Population

Chemo/PL Chemo/BV
(n=225) (n=459)
Age, yr
Median 55.0 55.0
Mean (range) 55 (23-90) 55.6 (25-86)
>65, % 19.6 22.0
ECOGPS 1, % 50.9 50.2
No. metastatic sites
Mean (range) 2.5 (0-6) 2.5 (0-6)
> 3 sites, % 47.1 44.5
Bone only disease , % 9.8 6.8
Visceral disease, % 253 26.8
HR positive, % 73.3 71.7
Triple negative, % 20.9 24.4
Interval from MBC diagnosis
to first PD
>6 mo, % 70.7 72.5
HER2-negative, % 85.3 83.9
-unknown, % 13.8 14.6
Measurable disease, % 79.6 78.9

BV=bevacizumab, HR=hormone receptor, PD=disease progression, PL=placebo.

Table 3 Primary Efficacy Analysis of PFS, ITT Population

Chemo/PL Chemo/BV
(n=225) (n=459)
No. of events, n (%) 184 (81.8) 372 (81.0)
Earliest contributing event, n (%)
Progressive disease 170 (75.6) 341 (74.3)
Death 14 (6.2) 31 (6.8)
PFS (months)
Median 5.1 7.2
(95% CI) (4.1-6.0) (6.5-7.6)
Stratified analysis
HR (95% CI) 0.78 (0.64—0.93)
p-value (log-rank) 0.0072
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20 (20.6) 14 (63.6) 30 (56.6) SAE 12 (26.1) 18 (18.6) 7(31.8) 16 (30.2) AE
| eading to BV/ PL discontinuation or death 4 (8.7) 6 (6.2) 1 (4.5 4 (7.5)

AE | eadi rgoto1ideateh 2(4.3) 1(1.0) 1(4.5) 0 (0)
SAE=seri ous adverse event,

Tax=t axane,

Gemegenti t abi ne,

Vi n=vi ndrablett fecrim ABicaon 410299 6408/ IUSFop0ladas 147

10

AE=adv e PSE/USQEN045147

Cape=capeci t abi ne,

Chemo/PL Chemo/BV
(n=225) (n=459)
No. of deaths, n (%) 109 (48.4) 206 (44.9)
OS (mo)
Median 16.4 18.0
(95% CI) (14.6-20.2) (17.1-20.2)
Stratified analysis
HR (95% CI) 0.90 (0.71-1.14)
p-value (log-rank) 0.3741
1-yr survival rate (%) 66.2 | 69.5
*This is the interim analysis at 57% information (315 events).
Table 5 Safety Summary, Safety Population
Chemo/PL Chemo/BV
n (%) (n=221) (n=458)
Selected AEs* (2Grade 3) 50 (22.6) 163 (35.6)
SAE 39 (17.6) 112 (24.5)
AE leading to
discontinuation/death 16(7.2) 61(13.3)
AE leading to death 5(2.3) 6(1.3)

AE=adverse event, BV=bevacizumab, PL=placebo, SAE=serious adverse event.

* AEs previously shown to be associated with BV

Table 6 Selected AEs (> Grade 3), Safety Population

Chemo/PL
n (%) (n=221) Chemo/BV (n=458)
Neutropenia 32 (14.5) 81 (17.7)
Hypertension 1(0.5) 41 (9.0)
Sensory neuropathy 13(5.9) 30 (6.6)
Proteinuria 1(0.5) 15(3.3)
Febrile neutropenia 6 (2.7) 10 (2.2)
Bleeding events 0(0) 8(1.7)
Left ventricular systolic
dysfunction 0(0) 4(0.9)
ATE 3(1.4) 3(0.7)
GI perforation 0(0) 3(0.7)
Wound dehiscence 0(0) 3(0.7)
RPLS 0(0) 0(0)

ATE=arterial thrombotic event, GI=gastrointestinal, RPLS=reversible posterior

leukoencephalopathy syndrome.
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10 DI QUTQSPSS LSASVGDRVT | TCSASQDI S NYLNWYQKP GKAPKVLI YF TSSLHSGVPS
RFSGSGSGTD FTLTI SSLQP EDFATYYCQQ YSTVPWFGQ GTKVEI KR (SEQ I D No. 2).

10. The kwo 20fr/@eemitm 8, wherein the anti-VEG- anti body iPSThSe@oi02:1ABD.

11. A method of instructing a human subject with cancer, the nethod

conpri si ng prBHAd] IgCLAIMEDrISct i ons to receive breast cancer treatnent for
previously treated netastatic breast cancer with an anti-VEG- anti body so
as to incregse._pr ssion free survival.of the patient 12. .. The. met hod of
craim 11 waaremid PRESTREA BT bt el PROFb s g ¢ et s oms

t 0 receicugeet,l@aipisitiz swbjcbtimt tht pasdnt enetredieddt fagiaideishibiniag e ’hemotherapy 13.

The nmethod of claim 12, wherein the treatnent wwth the anti-VEG- anti body
is 20 covithuthe agdmingstragion gban pldegtive gmownt of aneticheabendbedyebreinent . 14, A
pr ongt i | S . e i Ni.strat anti - VEGF

ant irTgod;?H O?ﬂt&iaggg ?rteh%? {%ﬁ%ﬁg%g@&gg%%%@&ﬁg@rﬁ%%ﬁﬁ% ] g%{t 0vwgt h previously
t r eat ed chehaht@apewtichrgeals tnCaheein the trasinteat icgmi@adicpvdgeessdothef r ee

survival of the patient. 15. The nmethod of claim 14, wherein the

met hod ﬂ’Eﬁ%rﬁSéP“cfger?p‘Wé‘éaéoﬁﬂﬁrﬁﬁlFWg the 25administration of at |east one
chenot herapeutic agent. 16. The nmethod of claim 15, wherein the

admi ni st2r at Tbanethadhd chanhi 1, WihSFeirasuid bady HGF aotbody bewds thei saimetehdope as the

adm ni stration of t henpt he euti ¢ agent.

2011/ on@@?ﬂ%@o@gﬁgﬁﬁ%ﬁ%g @-B-11%88%8%8%8?\{%%%%?13\,&9@%1 n the
pronotion is by a package insert, wherein the package insert provides

i nst1@uctdi onFht oetledaif vhimadnedercn thatanerMEGF tihtiaayans huBGEcdhattibodgly.  18.
The net hod of claim 14 wherein the pronotion is by a package insert
acconpanyi ngnanRAHIRTelah X AR AR FEG ey IVERmaRLLPRYY, 519 The
met hod of claim 14, wherein the pronotion is by package 1 nsert
acconpanyiibglyordognentthatecof.or nul at i on of the chenot herapeutic agent. 20.
The net hod of claim 14, wherein the pronotion is by witten comunication

to a physi CTRB nREhdA&HR!cldim G2 WAcREPHEA8fi-VEGF antdody 106cVaBLRdp Of cl ai m 14,
wherein the pronotion is by oral comrunication tg a physician 10or health

care praovider. 2. The nmethod of claim 14, erei.n t pronot.ion i
fol | owed: by%ﬁglef%&fﬁ@hrp IOW%PW@%M%?SSW“tfyF\FQtSH‘é‘“%P-t enfis PHsRded 23,

The 1get Qs RlastGlbdhiD. L hon& BbR 18 BRAHRUI8 Andiferd RbiLAWRM Mt et I eat ment
of the subject wth the anti-VEGF anti body and the chenot herapeutic agent.

15 24. Ahpuosthprey alwthod, conprising nmarketing an anti-VEGF anti body for
treatment of breast cancer in a hunman subject with previously treated

met ast atji ¢ BhEARIhRIBDTCRAmMSO wherciPih AR SASEF RAQWISHaL 9RedviahatiWariayRl of the
patient. 25. The nmethod of claim 24, wherein the nethod further conprises

mar ket i niggien cérepmsingthgdellovwing agent adidsequseces: n conbi nation with the
anti-VEGF anti body. 20 26. The method of claim?24, wherein the marketing is

fol | owedvryL VESEGTRIY PIGGER 5 80IASXNG Wk NG MMV GRGLRAdYGw 27. The

met hod of claim 24, wherein the marketing is followed by treatnent of the

SUPLECt VP A B RERR AR S R SR TREMRRT A S TRAA s ™ -
HYYGSSHWYF DVWGQGTLVT VSS (SEQ ID NO.1)
and a light chain variable region comprising the following amino acid sequence:
DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF
TSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ
25  GTKVEIKR (SEQ ID NO.2).

8. A kit for treating previously treated metastatic breast cancer in a human patient

comprising a package comprising an anti-VEGF antibody composition and instructions for
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28. A business nethod, conprising marketing a chenot herapeutic agent in
conbination 25 with an anti-VEGF anti body for treatnent of breast cancer in
a human swbj2eco2edeth previously treated netastatic brea®CTaseeensse7 as to

i ncrease progression free survival of the patient. 29. The method of claim
28, whesing thehantin¥ Ekdt antigod scdnopdsgwmdn lsgmbmetiomenth ch¢moptherapybyeatinkhe h t he

combi n atillls?rrlllct?gnstrggltectﬁgtqﬁé Bl%lélaegselg}l Ifr%e 2‘ & 9\;[211 ?or}%a%ign%s %%Eilvfn\él% em%ﬁfe{ra%g%%d

bevacizumab is 7.2 months with a hazard ratio of 0.775 and a p-value of 0.0072.

9.  The kit of any one of claims 8, wherein the anti-VEGF antibody has a heavy chain

5  wvariable region comprising the following amino acid sequence:
EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGMNWVRQA PGKGLEWVGW
INTYTGEPTY AADFKRRFTF SLDTSKSTAY LOMNSLRAED TAVYYCAKYP
HYYGSSHWYF DVWGQGTLVT VSS (SEQ ID No. 1)
and a light chain variable region comprising the following amino acid sequence:

10 DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF
TSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ
GTKVEIKR (SEQ ID No. 2).

10. The kit of claim 8, wherein the anti-VEGF antibody is bevacizumab.

11. A method of instructing a human subject with cancer, the method comprising providing
15  instructions to receive breast cancer treatment for previously treated metastatic breast cancer

with an anti-VEGF antibody so as to increase progression free survival of the patient.

12.  The method of claim 11, wherein the instructions further comprise providing instructions

to receive treatment with at least one chemotherapeutic agent.

13.  The method of claim 12, wherein the treatment with the anti-VEGF antibody is

20  concurrent with the treatment with the chemotherapeutic agent.

14. A promotional method, comprising promoting administration of an anti-VEGF antibody
for treatment of breast cancer in a human subject with previously treated metastatic breast

cancer so as to increase progression free survival of the patient.

15. The method of claim 14, wherein the method further comprises promoting the

25  administration of at least one chemotherapeutic agent.

16. The method of claim 15, wherein the administration of the anti-VEGF antibody is

concurrent with the administration of the chemotherapeutic agent.
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17. The method of claim 14, wherein the promotion is by a package insert, wherein the

package insert provides instructions to receive cancer treatment with an anti-VEGF antibody.

18. The method of claim 14 wherein the promotion is by a package insert accompanying a

commercial formulation of the anti-VEGF antibody.

19. The method of claim 14, wherein the promotion is by a package insert accompanying a

commercial formulation of the chemotherapeutic agent.

20. The method of claim 14, wherein the promotion is by written communication to a

physician or health care provider.

21. The method of claim 14, wherein the promotion is by oral communication to a physician

or health care provider.

22. The method of claim 14, wherein the promotion is followed by the treatment of the

subject with the anti-VEGF antibody.

23. The method of claim 15, wherein the promotion is followed by the treatment of the

subject with the anti-VEGF antibody and the chemotherapeutic agent.

24. A business method, comprising marketing an anti-VEGF antibody for treatment of
breast cancer in a human subject with previously treated metastatic breast cancer so as to

increase progression free survival of the patient.

25. The method of claim 24, wherein the method further comprises marketing a

chemotherapeutic agent for use in combination with the anti-VEGF antibody.

26. The method of claim 24, wherein the marketing is followed by treatment of the subject
with the anti-VEGF antibody.

27. The method of claim 24, wherein the marketing is followed by treatment of the subject
with the anti-VEGF antibody and the chemotherapeutic agent.

28. A business method, comprising marketing a chemotherapeutic agent in combination
with an anti-VEGF antibody for treatment of breast cancer in a human subject with previously

treated metastatic breast cancer so as to increase progression free survival of the patient.

29. The method of claim 28, wherein the marketing is followed by treatment of the subject
with the combination of the chemotherapeutic agent and the anti-VEGF antibody.
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