METHOD TO | DENTI FY A PATI ENT W TH AN | NCREASED LI KELI HOOD OF RESPONDI NG TO
AN ANTI - CANCER THERAPY Rel at ed Appli cati ons [ 00001] The present

appl i catiwo 20e/mnedsated to EP 10170004.5 and EP 10170008P671/Hrotih/obizBed Jul y
19, 2010 and U.S. Provisional Application Nos. 61/414,853; 61/414,859; and
61/ 414,861 all filed Novenber 17, 2010, the 5di sclosures of each of which
are hereby incorporated by reference in their entirety for all purposes.
Field of the Invention [00002] The present invention is directed to

met hods for MIEFHODYTOJDIRNIERY paP AGHENSTWITH Ads INGRBASED KEIKdrh IHICO€AD ment

w th anti-cancer age@BRESAONDINGOTONIN WWELCANCER OHERXGY sensitivity and
responsi veness to treatnment with anti-cancer agents. Background of the

| nventi on [ 00003] Cancer is one of the nost deadly threats to human
health. In the U S. al one, canceRelitedAppliegtionsy 1. 3 nillion new patients

each year, and i (o) I-Ng: t r gy ovascul ar

di sease, accountﬁ%gﬂﬁgfﬁﬁgg%%bgaﬁﬁgggﬁégTgﬁﬁaHgggéphgibggf}gEgLnDrs are
responsi bl e 100700084, both filad 3ely doa2dis. andlU. BoRw@kisidhar Applvadob®@e. Si gni fi cant
advances in the nedical treatnment of certain cancers, the overall 5-year
sur vi val rat6é/4‘1<§r85§l?1/éé4\§%?';§gg§§/4ilﬂa§?b\"}]é IshNgvambeath buA01909$i n t he past 20
vears. s CanCefis odifes BRLhBNAMniLHARTRrcb IR R4 By A ALON th@Phelirkyi N @N
uncontrol |l ed manner, making tinely é% ection and treatnent 20extrgnely
difficult. [fo0@0gjrpDependi ng on the cancer type, patients typically have

several treatnent options availigjﬁitﬁ taen1including chenot her apy,

radi ation and antibody-based dr b 0o, pt hods useful for

predi cting clini qabo@yt pRBedchomvEhtonds tfrediento rhétﬁ_@(‘lsnf%mdeﬁﬁ’%ﬁ%\ﬂﬁicﬂom d
greatly benefit clinical nanqgenent of 25these patients. [00005] Thus,

there is a magents oill mosebaskfiviomvesaimeen svithanticanesr @icents gnavmogitonps i ent s
w | | ﬁgspond L i nc

.0 whi ch.treat. d f i ng.such d i nat |
"o A5 6 crpbfrt By BHL AR bad FRan v hPRATI s ol O

t her api es, whet her used as si BakRs@aadiof ¢ IIseAtbmed W th ot her agents. -2
Summary of the Invention ) 00006] The present invention provides
net hods for i dentlPPY3ALases ismne ORE IWS[ fegdis todumag heatEtht Inihe h

anti - cancer Iﬁ?g[e%@%ﬁnc%r] %ffé/%%%ﬁﬁ.@% ﬁ%@%b Eﬁ%&.pﬁ’d&ﬁ% 8ach y%%f afi ATTRL €

bevaci zumab. e e invention ‘provi des net hods of
i denti fyi ng sacqaltleatitg vduoe oByealieatedr ichrdisvasoul arefideamnhcosuhiingforant i - cancer

t herapy conprising a VEG- antaggonj.st, the nethods, conprising: determning
an _ex;%gessi GRPTORRelyf ] MEHAHSa 6l VLRSS 4 ORI BIFIOB o5t 2iLAess KFG ¢ he
patient, whefigidhgh thef¥ RhveWeen significant advances in the medical treatment of certain

cancers, the overall 5-year survival rate for all cancers has improved only by about

10% in the past 20 years. Cancers, or malignant tumors, metastasize and grow
rapidly in an uncontrolled manner, making timely detection and treatment
20 extremely difficult.

[00004] Depending on the cancer type, patients typically have several
treatment options available to them including chemotherapy, radiation and
antibody-based drugs. Diagnostic methods useful for predicting clinical outcome
from the different treatment regimens would greatly benefit clinical management of

25 these patients.

[00005] Thus, there is a need for more effective means for determining
which patients will respond to which treatment and for incorporating such
determinations into more effective treatment regimens for patients with anti-cancer

therapies, whether used as single agents or combined with other agents.



VEGF121 and VEGFilo in the sanple obtained fromthe patient at or above a
10reference level (e.g., as conpared to a reference sanple) indicates that
t he pati ewO 20yo1%8nefit fromtreatnent with the anti-camCEEP2éI@063290 | n
some enbodi nents, the cancer is selected fromthe group consisting of:

col orectal cancer, glioblastoma, renal -gancer, ovarian cancer, breast
cancer (including, e.g., locally advanced, recurrent or netastatic HER-2
negati ve breast cancer), pancreatic cancer (including, 15e.g., netastatic
pancreatic cancer), gastric canceXummaryghthedpyention | sone enbodi ment s,

t he sanpl e obtai t £ i NENRS . e group
consi sting of: mﬂg?%d%?%ﬂoeoé}gspeﬁg@@}ogeéaﬁ]d and é%%%#ﬁ%%ﬁ%ﬁéé ?ﬁ}ee%{egof . In
sonme enbodi et will tekpondECHicanwndw\kGRii{candeeugdntd, €. ga YVEGF & amthgonadts | n sone
enbodi ments, the VEGF n d VEGFilo protein level is determ ned by

measuring 2CYEEE: HOTAAMY VP%Z]‘HP%PSWH protein level. In some enbodinents, a
pl asmasl evel of VB&oH2 1o andndifkhiQrithainyvesi AlprvidéPavBod saliaigneg | evel
indicates that the pafient may benefit fromthe anti-cancer therapy, is
nmore |ikely amntioet wesmonbenedit fiont Weataant wigh ac enti-tansenihyrapp comprsingar eased

|'i kel i hood qf nefit .fromt nti-cancer therapy. In sone e di nent s,
the et hods TET arebyip ek et s ente i SaBh sePiefBUEISAT of an

anti - cancer VIRGF8P¥ndcVEDF 1§ ing sanplECbtathed Foht i patiettOwhéelth PRUEI . | n sone
enbodi ments, the nethods further conprise adm nistering an effective anount

of a second WHEF ucat¥EGE e itihy samplecbedngd foem tiepagicaiuas oc 8P@iest i ng of : a
cytotoexic a r I b nhi Bl nt, and
ant | - a0t ogany rensE IR 15'-BRRMlT, RafBlene u Yol BLAERAMEET L e
30second antmaycleenesit fromereapyeramdthtthe aMECnCcAr thistapg Olni soineaith odthidntg, slicer ed

concurrently. In sonme enbodi nents, the ,secgnd anti - cancer ,(ﬁgﬂer apy and the
VEGF- A ant agdR¢e&s sgiecteddRom it Py cstitian of apqlgreciphcadgefe ShofiddP RNt s, t he

-3 nethods f -] hi ster i f [ f athird
ant ] - cancer Eh e D B B KIS otoxi c
agent, a chenuotriret apeatastatiafémt-2 negagivestdast cancdy, tpangreatgecunceraidtluding,

ant i -q gi ogeni c at%ents, and .conbi nati ons thereqgf. In so enbodi nents, the
Chi rdTant i - GahcBPIRRE BHTeatii GTseHe BT CERTE LS PREa SARG t he VEGF- A

ant agoni st ainfRAMRRHL, K81 € MNGIHEd BOH the phifent AEmEMBOHIRMISTom B t hi rd
anti-cancer therapy, the second anticancer therapy and the VEG--A
ant agoni st a@reumehmisisiing e evhgle ylosd: plagmay senum, sodrecrabivaigdnsshersof. tthe VEGF- A

ant agoni st i s_an_ant, body., | ne_e i ts,.the antibody is
bovag 2une. T eBRE i DRI RV RGHTEI R s G B0k S0t et wai no,
e.g., |ocal lemrduaassthe VEGE S @id VBIGRTRIpR6teitlbvel HERtE@nNiLgRS) Meadariagst
cancer) and the second anti-cancer therapy is docetaxel. In sone

enmbodehent s, VEGBLc it ¥EGF g0 plaseia dsetpia levphc By somarmbadiments.a plasmadsyelst at i ¢
pancreatic REE on ti - I LS: i iLne, and the
third anti- gogncerﬁl?lhéel{ag\@élﬁgo glraffc%ta:t Rllcﬁtg)q]?rﬁl ré%%@@%%f%%‘%% ﬁlggcancer is
gastri c cangatienttnwey smefinfiomrnhé anti-ddmceathempy tikberoaplikélg tcbpespdmbiene, and

the third anti-cancer therapy is.cisplatin, | onme_epbodj nent, the cancer
is lung canéﬁ? anti-FRNCer SWH?”a%tlﬁ_aS e&ﬁe@é?dalflﬁélﬂ%%s %enﬁéhfggméh? UG t he
third anti-canesy hNERRRYMHOHERERL hBthods furthel QRYABE aBmidiSERES afTbOdi MmNt

of the invention provides nethods of predicting responsiveness of a patient
suf f ebng f rebfectemaeount of an e#t-newer thetahy aompOsing b \IAmic-¢y arttégemespyo conpri si ng

a VEG-- A ant agoni.st, -the nethods ¢ ri sing; er m ni.n n. expressi on
level of VECHRIPUR JEeenF gmontaeEneates bt HEb Pt Rat Bt EHE Tpor ei n
2 evel of B amith WEGRAAL A LlivcpaitRlo sobbel nefh e gRddhenpatient at
or above a reference level (e.g., as conpared to a reference sanple

i ndi cat es t it achiwtorae pgent, aj emptherapekied §eent alpsowidigpoilEpiyeagest, aeat ment

wi th 25t he - r : - ifrent s, - c is selected
fromthe gr%@%'aggﬁoglglglf iagég}ﬁ%% Bé{g%‘:nglrnég{;%tﬁ%ﬁgggﬁoéﬁie%@% (;%Esa?[{erenal
canceB) ovarse&shdeakic@hcerbieast arctiahe MEQH-ACIntdongt aré agminibteedl | y advanced,

recurrent or metastatic HER-2 negative breast cancer), pancreatic cancer
(i ncl udi ng, “@ngrrrenghyt A saine embedidentss the seoone apt-cangss therapyeaddls | and | ung

cancer. In i . ai [ | jent is a
Fé P i snlHP aly H

menber sel ecte %Tg%g%ﬁﬁéreo%&ﬁﬂclgnm séteiﬁlrllg %PE, mﬁgp%lggﬁ%ggl%gﬁg{sﬁa serum

and conbi nati ons thereof. In sone enbodi nents, the VEGFin and VEGFi | o

protein level is determ ned by neasuring VEGF zi and



-4 VEGFilo plasma protein level. In sonme enbodinents, a plasma |evel of
VEGFi Il and VEGFilo that is at or above a reference |evel, indicates that
t he pati ewO 20yo188nefit fromthe anti-cancer therapy, i #CrmPeolliokeBy to be
responsive to the anticancer therapy, or has increased |ikelihood of
benefit fromthe anti-cancer therapy. 58n some enbodi nents, the nethods
further conprise adm nistering an effective anmount of an anti-cancer

t herapy conprising a VEG--A antagoni st to said patient. In sone

enbodi nent s, M¢thedsEtheFONTNGise AERINEGRRHIS Weetieghy hapwi ioh g tHFd EftFecPve anount
of a second gt CANGES fr&ﬂ‘?l‘i Y)u?_@!)r?s?stti‘ﬁg o%:r%}tfo{b‘é‘zicﬂé%%ﬂﬂacpns' sting of: a
cytotoxi c agent,” a chenotherapeutic ageht, a grow nAibitory agent, and
anti - 10angichgeniherapgeint agenngrowtibninattoryragenthendoiti-algogeoemgentscdidnent s,
the second anti - cancer therapy and the VEG-- A antagoni st are adm ni stered
Concurr ont | oM EDRE b AR hodan S Rt A T ARG ey BBy and 1 e
VEGF- As ant ag@@itanBL@n8GThahf fldafe YEGIRAdndldoNist 4@ a8RMEsteFROdi nent's, the
met hods further conprise adm'nistering an effective anount of a third

anti - cancer doheursgmilys &t semedmbodimentscthe Syrdoanti-conei therapyy the secandgittot oxi ¢

agent, a chenotherapeutic, a a growth inhibi.tory agent,.. and

ant1 - angi ogennee duonpanig YERis A haPeBhs vharngr P! RO s 5, < ne

third anti - cMBRIMENEIRPYEGFDL 26ROk i88h hntdAG €l §d4i8E aRVodm@nts Be VEGE- A

ant agoni st are adm ni stered concurrent[a%. In sonme enbodi nents, the third
e

anti - cancer afbedipy beydsizugebodd sgne pme ptst e capser rideasheangeiGr- A

20ant agoni st . . 1.ni i.al i t he VEG-- A
ant agom ot 1QRLR LT SRV v EE TRl ¥t AR RERTP RO R

bevaci zumab.cah¢erpariethe sdrodd articsncet heraptis doadyaxiels hesoatd enmbmbmendtsy sone
enbodi ments, the cancer is, breast, (F:LE%cer (1 ncludi ng, e. gt , local ll&%

advanced, r ¢BRIFFEHLIS HANGTRALSPAEET SINCIBRINE, &g MRS DAL EACHRBES: tBhd t he
second anti - -1 i had| i<t he cancer

i S pancr eat isg@%gﬁ%lgr&ﬁ%g%{edhl n%%@%g@h%#gg%gtﬁ?ggggncr eg?rlpel(::gpgé%cer) , the
second anti -eclancdr Ih kemapmbbdingetscibeabnoee js gasttictdaecdrhthe decant iantt-ancer

t hera is erlotinib. In sone.enbodinents, the cancer i.s gastrig cancer,
the obbond AR SRS CHRPHEY o 0 ABaBlrd A8 e CeR NGNS ERREN o | - cancer
therapy is GhiRleatiodimdm 56 0RcENMRAHIBREer, I8 &RANGRT-dafcdr FaiaRcer, the
second anti-cancer 30therapy is gencitabine, and the third anti-cancer
therapy is cdegitabing. and the thirfd @o@@9fcevéieranyos hisplabnbodi ment of the invention
provi des net hods et ermi ning the |ikelihood that. at,i ent .wi th cancer
D1 e bt bendp oSt A Sl eBolidfeal SBe VRl 08 i BRYCR 5 "V eer A

ant agoni st, gridctimtlRosinsiconal oS Patiend SiftdrifigTddg caxpf RSsdaedvitheane!  of
VEGFin and VEGFilo in a sanpl e obtained fromthe patient, wherein a | evel

of VEZHi || a-opreritheamncantisisiignV EGEbA antagenist BinmetBods-aomisingt or above

a reference : : r a Cc ek.:l:ndi cat es t hat
t he patient egegﬁlknﬁég %Igg)gjé%}o%gPﬁ%gggﬂg&%éﬁg;\%@?oor%%ﬁﬁ@!'fn%télﬂgdancer

t her apy. | n fsomehegraiont, mhates a tehel FVIEEF ;] sdsS€EGET 6 th the eample@bgiwadp

consi sting gff: col orectal cancer, gl i obl ast oma, renal cancefr, ovari an
cancer, bred&m gigRagEnt gt o pRRYEAg efeEenge evebiead 147 capParfdda 2 relgedrs ent or
netastati ¢ HERpk) IROGLMBathERfIenCRMNSE likeRRH BE BRDb S ¢ARGRA i Glitadi ng,
e.g., hetastatic pancreatic cancer), 1lOgastric cancer, and lung cancer. In
sone éhbodi rthaami-cariver tharapy dnsbmaienmbadinmants, theecapedriiesd edtal faomeldber sel ect ed

thereof - In SBHECERsBEe A Rireithbrafetr A ashiuy eiet FEHE by aR BuR1 s O
det er mi ned hyef¥amdti (MEIVEE ez, 186041y \ECHIde, Rb @SR oPfetaSialic HEMEL. | n sone

enbodi ments, a plasma |evel of VEGF Il and VEGFilo that 15is at or above a
ref erence | égshtivetierst eanssr)s racreptiecages @raluding epraetastati¢ pancragic ant i -

cancer ther apy.e S, 0BE € LKehy 110 B8 CHPONSI ¥ELIMLAS ROURGRNCer ther apy,

or has increase ood o romthe anti-Ccancer erapy. In
sone gobodi redrdised firbie thepdtiedsishundrhissr scloopd o the @rduipdoasiktitg ¢ vifdlect i ve
anount of an anti-cancer therapy conprising_a VEG- A antagonist to said
pati ent. | n tdenfePksadichEntand combHutinat thewer.f lirsomerentodree thdni ni steri ng
an_ef fect vayaapunknPUERFFESRACN I s RARREedthShaRYAPL RIS Jhaom the
group consisting of: a cytotoxic agent, a chenotherapeutic agent, a growth
i nhi bitory agent, and anti-angi ogeni c agents, and conbinations thereof. In
sone enbodi nents, the second anti-cancer therapy and the VEG- A ant agoni st
are adm ni stered concurrently. In sonme enbodi nents, the 25second
anti-cancer therapy and the VEG- A antagoni st are adm ni stered



sequentially. In sonme enbodi nents, the nethods further conprise

adm ni stering an effective anount of a third anti-cancer therapy sel ected
from t he Woaor/maedssi sting of: a cytotoxic agent, a chempCharagewsi2e0 agent ,
a grow h inhibitory agent, and anti-angi ogeni c agents, and conbi nati ons
thereof. In some 30enbodi nents, the thind anti-cancer therapy, the second
anti-cancer therapy and the VEG- A antagoni st are adm ni stered
concurrently. In some enbodinments, the third anti-cancer therap t he

second ant i - VaAEes Plasas Bisyeinfeyel He soperembodingents, ailasgdeedl ohVEGTm ni st er ed
sequenti al | y,ql I 1A I = ti body. In
cons. embodi Al & i R B e A " e
ant i body i s teesfadrau neantieansartierepsh odmoerile]y tohe regroere ksthbmetst cancer
(including, e.g.,, locally advanc recurrent or. netastatic 5SHER-2 negative
br oast - ane RIET TG o5 g Y canet kO o RS ST L URAISEBIER - Sone.
embodi gent s,1nkBRe CAMEEIMnSs, BRNEERES fBrth@ N S/prict Bdh#li&ithg & Grectif®t astatic
pancreatic cancer), the second anti-cancer therapy is gentitabine, and the
third anti - canset of dneangipsancer therapy comprisinga Ybitd - drantagomshtossaid rdieatancer i s
gastric cancer, the.secon nti-ca r.therapy i s capecitabipe,. and the
Chird anti - dnger SPREFISI e ity Comiiée s ERES MR cancer s
| ung cancer ,antdu@it 6€£ REn @Mt -cHRBEMErabH eElagyd fromiBaEtiduplbiAgstingnd: hhe third
anti-cancer therapy is cisplatin. [ 00010] Even anot her enbodi nent of
the inventi oNIQe00 peRss, neheneiieransrtiopeaniiaArayth inbibither agseuenéantif i cacy of
an antj,- cancer. r ng.: - it St e S
conpr ::lgl ng: Caggltogglﬁlg%%néggﬁggé%pgg%&(?xﬁ%%gIﬁ%@%&@?ﬁlﬁe&%ﬁt o in a
sanpl e obt aianéccahcednhdring gpualtthe VMEGRAhemeigoniat dreiéimfterédECbndurreatitd MEGFi 1 0 i n

the sanple obtained fromthe patjent at or a above a reference |evel (e.g.,
as conpar ed P8eLNY g?%%éhes%ﬁwde@ntﬁ-%%ré[i%@px ﬁ%ﬁ&l@ﬁ@ v AYRemEst Aencr eased

li kel i hood ofynPEBRfddlschf LN 128 he %BS&&ehﬁ?{h@W?hddg RN SR ﬁgéégggﬁs,

R s el
the cancer i's selected 1romthe group consisting o
gl i obl ast onmdni2fisteriag ac affedrve aovani el thad @sti-catree derapyaaleeted fioncthedi ng,
e.g., %ocal Ir%?advanced, ecurrent or netastatic HER- 2 ne%ative br east

cancery, parcPERtIESEEREr? PNONEAERY; 2 }? 10thgrapenlic 28¢TH. Hg¥Rati ¢ cancer),
gastric canGgkibit@RhebstNgh CAMCHIiodeRicSHAERts AHARBHBRMkiSns theRof aiiloteobt ai ned
fromthe patient s a nenber se% ected fromthe group consisting of: whole
bl ood, pl asrembodinenty, thanidird entyicaager dresapyhthese¢ond|anti Bgenrehesapyotidrtbeit s, t he
VEGFi n and tlo protein level.is determ ned by measuri.ng VEGE n and
VEGH 10" i as eobro B dut il LRSI AP o ME BERRU Ao o
VEGF121 and tMirGmit-earidaathetapy athe @écoal @i@-candeptiRiHcad iy eEGFLAdI cat es t hat
the patient may benefit fromthe anti-cancer therapy, is nore likely to be
respoRSi ve ti@tagpaishiepdmingeied semicapally. b someembedimgntadthe MESHH-Rood of
benefit fro e anti - ¢ e : 0 i : t hods
further corrprgrn?d%églgt ?ﬁqhiag@gﬁg'hén g%%e?ﬁ eg%lb{&gﬁa%&ﬁgp%g) 15%@%%%%@1%%?3
t her apy conpoingientodinvin@; 1A anibadypisibeladiaunsa. dnpainke enibodinrenss) the
enbodi nents, the nethods further, co rf' se -7, adm nistering an effective
anmount of a GREBHIPTERY CaREREBRTIUFiIR Sy osEllerdvancady ERTIEHY YIRS &SNS st i ng
of : a cyt ot QXER-2B38Rive e BARENShARRUCL SnPARN ancd FEAYS I} dobbtb it qny agent,
and anti-angi ogeni ¢ agents, and conbinations thereof In sonme enbodi nents,
t he sé@tond anmic-cotodanents)dreagapcans partvecaMEGEcAr Antladiog) sg., mews@adni ni st er ed
concurrently. In sone eg‘oﬁﬁdi rrenﬁ&s .the second.anti-cancer t eﬁ‘a‘% and the
VEGF- A ant agdBRFSEI G RPSPRT Bf-CUGeMETaRY 13 2o Aal et WiBS fiifent s, the
met hods furtahﬁfcaﬁmérzﬁr BdAbMhiBt B sdtfe anb&fimests] e catlRERigadkic@ahddkr d anti -
cancer therapy selected fromthe group consisting of: a cytotoxic agent, a
chenot her apég‘t pasordanft-cangeihoigph 15 ¢ned fabbrey anghida thirdaidi-eancer-thergbveni ¢
agents, and c%a?%)?ﬁm 'IH%{)th Qﬁlbglﬁﬁ{e%gfthe éaﬂoér%ﬁn%’%’%fi’é%r,’?ﬁ@’sesc’oné SO
anti - cancer erapy, €

30 therapy is gemcitabine, and the third anti-cancer therapy is cisplatin.

[00009] Yet another embodiment of the invention provides methods for

determining the likelihood that a patient with cancer will exhibit benefit from anti-



second anti-cancer therapy and the VEG- A antagoni st are adm ni stered
concurrently. In sone enbodinents, the third anti-cancer therapy, the
second arnwpcaroapssbher apy and the VEG-- A ant agoni st ar e pauimprréiger2ed
sequentially. In sonme enbodi ments, the VEG- A antagonist is an antibody. In
sonme enbodi nents, the 15antibody is bevaci zumab. In sone enbodi nents, the
anti body is bevaci zumab. In sone enbodi nents, the cancer is breast cancer

(including, e.g., locally advanced, recurrent or netastatic HER-2 negative
breast canceRICeRETINEETEEHE RRECFcAsRBEORIHethspyethadsforwrisvg . I n sone
enbodi nent s, e ' i n el udi : tastatic
pancreatic é%%%@#?@ggﬁge%gggﬁgggﬁﬁfy%gﬁ?%%ﬁﬁﬁgggﬁﬁHgéQggggﬂg??g I ne, and

t he third arftam denméent; vbe@pya leseledf I \HE G, band YIE66 e irethb oain plervbsainddhe cancer
is gastric ganc r, the second ant|-cancer %heraey isﬁﬁﬁgecu;abine, and the
third anti- R E RHERALPT pROVERIBIeRINCR Ve (exors OMPAERIIR ATCIeRRES cancer is

| ung ancersa&@%)%ﬁﬁ&ﬁ%tﬁﬂ&he?&Rﬁ?&mﬁﬂ&%ﬁ@&hk&ﬂﬁ%ﬁQﬁ%%&ﬁﬁ%@nﬂ%Qahﬁﬁ third
anti-cancer therapy is cisplatin. 25[00011] A further enbodi nent of the

i nvention preevéedderamt hosend enmbedimants rife canveers selectad prani datgrouphe net hods

conprising determnid hat a_sanple,obtained fromthe patient .has. a |eve
2t or above Snpapisn Sel &y Raf@ gase S BTty A BRGER &Rl o o
VEGF121 and c‘dﬁ@fl(ﬂn@],udﬁig@e.gg _mdally:h@&ggggdAa&uafeﬁﬁﬁ_tméf[@stamggﬂk_-z;ﬁegaﬂye
anti-cancer therapy conprising a VEG-- A antagonist to sai d patient,

wher eby t he begasteances, nanempiagicancer (Gushedingrsatli MeAttatic paercginedicel)s sel ect ed
fromthe graoup.. i St X | i S al
cancer ovantnt S Al b 1h S5h B, B ORbAMARA AT, | oq
recurrent orthe patient israhaabatselectdERozh the@adup/@nbisgas df: oslngde blood pelagneat i c

cancer (including, e.g,, netastatjc pancreatic cancer astric cancer, and
| ung cancer .Semm@aﬁﬁm@h%a?wﬁﬁr@?f tIREOw5 S0 diERRNS, H@d@@gm fE patient is a
menber sel ecfed : : PN : e I o Serum
and conbinatlongﬂgﬁgﬁéggég{ﬁggggﬁgég% o] iﬁgﬁggyﬁgglgéggﬁﬁﬁgﬁﬁﬁggﬁFilo

pr ot ei n | evalrotes ldedl e Imsovederbodmmastsy d plgsiviElevelnofaIIGNEGHd BEGFas that pr ot ei n
Ievell In sone eq@odine ts, 3 QHaan Ieﬁsl of VEGF iq?an VEGEi | o that is
at or labove 2% RPN EFIPEY IevSlrgricatra that giPat Hd iyt ReBRE ) WetEri ¢ from
the anti - cangfeertN4RPYs mb 1Ry 0lbek&Ip¥ndiPe RAE SRRV Bictdy! fgnagNt i - cancer
therapy, or has increased |ikelihood of benefit from 10t he anti-cancer

t her apy. | n isgaesedhiseldiopd it Yenafiidrametheads -danear kgrapyonfprsose eathedimenter i ng an
effect ve ampuntyohs BAer oy A0 SANGRN, ASHAMSRIJGE §daTdgrhhe group
consisting ofy @ cy%o oxi ¢ a%ent, a gﬁen%?%grgpeutlc agent, growt h

i nhi bi tory apeapy canshisul A VEUF-ag@Ricend0RVLE patbgt. dARBMBahbodisentier eof | n
sone enbodi nents, the second anti-cancer therapy and the VEG- A ant agoni st
are 188dni nitBe Betwds Bruthgr peppisg adminisisHag anpdestive smount ¢ofe seeenshanti-

anti - cancer G i r i red
sequentialI;%Hfﬁﬁg%ﬂgn%#%%ﬁfgént§é¥§ﬁ%a%§¥h§%gﬁf%?ﬁ:erQE%%%E?se

adm ni st er i npe@nthefdpeatid aenga@uowthahhiditdilyi agantamid antcarpi@renicheeatpyanslel ect ed

fromthe group consisting.of: a cytotoxic agent, chenot her apeut i c agent,
a growth inHP bﬂ‘&“;?“%é“_@f?%,f ﬁh@ﬂ&rﬁymhéééﬁa?%éﬁ? el At CanSHINOBBBAM nat | ons
thereof . '”tﬁ@@@(ﬁﬁRQﬂh@Bﬁkﬁme%Hﬁhﬁﬂh%@cé&&h@ﬁ@ﬁcﬁfx%ﬁﬁﬁﬁﬂ%ﬂn%ﬁ&tﬁ@cond

anti-cancer therapy andthe VEG- A antagoni st are adm ni stere
concup ent | yecdnd asit ranesTitioatapreantdshe M€ 1-Ai anthgantst are adwmenistetedr apy, t he

second anticancer. t herapy and, the VEGE-A antagoni st are adpi.ni stered
sequent |l | yeieialhie 15 AUBG PR Gt oo Qs A et some Bt TN AR Rer body. 1 n
sone enmbodi r@ectitd¥n@RRBE h BRfYantiScledaRérdpBdlectdd &R ARe @ahpdi nents, the
anti body is bevaci zumab. In sonme enbodi nents, the cancer 1s breast cancer

(i ncl udi ng, cengjsting ofe Al dyjotendy agenéd cheawtharansutiopgambtaagowth iahiERO? negat i ve
breast cancer) .a he sec ngi - r.th i ocetaxel. In sone
enbodi nent s,ag% lﬁteglgdaénnélé%n‘%%sg%g%na%re %%’t%@r@glr%%rng ?ﬁ%feggi ﬁlgs ?hee .g., netastatic
pancreati c Gaibedinentd hige thard antl-cafdelr 11RA1S/e thelsB&ndpmtitancesbh@gpycirddabe ne, and
the third anti-cancer therapy is erlotinib. | n _some enbodi nents, the cancer
is gastric CHREEr antagoni safinintstereberasrTeby dpyons cphpdaentivie, and the
third anti - GaRgGhi-LAREAMLS, fib SRRl Rk -chibes HFaps A M PREF-A he cancer is

| ung



-9 cancer, the second anti-cancer therapy is gentitabine, and the third
anti-cancer therapy is cisplatin. [00012] Another enbodi nent of the

i nvent i orwpnrowdesokits for determ ning whether a pati erCTrRgotheseBét from
treatment with an anti-cancer 5therapy conprising a VEG--A antagoni st, the
kits conprising a set of conpounds to determ ne the |evel of at |east one
bi omarker to predict responsiveness of a patient to treatment with an

anti - cancer therap%a conpri.sing a VEGE- A antagonj st, wherein a |level of
VEGF121 and 2pEeenistrrapdpiniseisd seqeptially Eheang epbedipgnis, the VEGH-dvel of

VEGH n and MEGEDRS: i Anfibdf! GRSEmE @ﬁBB&)neh&d{h%%ﬁﬁocy’I%e\Fat?:?zuHﬁB' gt _may
10 benefit fromtreatnent an anti-cancef therapy conprising a VEG--A
ant agoni st . sbmesorbedandnditeatibody heéeeanmponabd dnavme pmbbdinsits, the sone
enbodi nents, the. rot ei ns are ant i bOdlﬁ .14%0#)013 A further enbodi ment of
the i nvent i GAGT SvPERY cancgbiingidiagnpgulogd eECPHEPIRMABSAIC at | east
one bi gnar KERS! REhBEE: BrEQMCINE) AL R sle@&r%sﬁinsédnﬂ& tﬁérap;vﬁq:dc@ta%d INEGHi | o,
the set conprising at |east one conpound capable of specifically binding to
at | east onéomemoﬂenem%ltma@derfm pancr@@cgawp(lodnémsm ggm@fastaVEGH n and
VEGFi | 0. Pref errabtl t he Stﬁ n(g Iﬁ’g rt |rs u§e {ned t ﬁﬁ onsi veness
of a patientPt'd°t LR W’%"R A ﬁ?ﬁce hsteey %%eé’?céﬁ&y Cotfsre S*a VEGF- A
ant agoni st . anfl-G0&e teFRdis FEBSD. ThsorkOemPoIfienS! the SMVePisQiabSic chiltesONE
enbodi ments, the proteins are anti bodies, [00014] These and ot her
embodi ment s the gecppg tErangesberap i wpetimbingetnd uheéhlaﬂe@élrmwrdheltanms fol | ows.
Bri ef scri [ r Curve
for Prggresscﬁ) llace'%rcei @ﬂ?\?%g ﬂl%‘%%hg%g%g'hg ?%érf:[ ésecog@gﬂa%@oﬁ for
bevaci zumab thérapy Breehicghbide sy t}pel uhﬁrddﬁﬁea@oeethetmnaplyplwnsus pl acebo pl us

docet axel thera for patient treated for |ocally ad

recurr)(;nt or me'to 5[99%% EE\fqh&ngﬁlﬁb Q?%%tr%%ft ma%sm%lrpm@ﬁ%% V@a@%qur. ne
represents

S L 2@3%%3*%4“ SRt Shel-bAlRef BBABPEBMBNAIATTA o
represents hingigodios ¢heeethod zeomeiyis(rih datg#dﬁgirg\mr@(pﬂesmm kespl fl VEGHocet axel .
- 10 - Fi gure Forest P| ot of zar.d rat

roor b8si on A QR RIS Shtned Bbw f bafins Satas da Oh Gt ¢

therapy by Bih@nerdel, ihthasahe @B‘tﬂm'e@‘ﬁfogpﬁlé Bﬁ‘é’rﬁ%’c SRRV e adefdinbOlQEl zed
anal ysis, for bevaci zumab (|l ow dose) cet axel therapy versus placebo

pl us” docet axels, @hé@rapa}reﬂ tra ﬁé@rcmsgmtpga) mieflieatessthatdhgpajrent basah¢rgasgdvanced,

recurrent or ne tive east cance Q017] Figure
5 For eat piIERARS A chefits gRGPRCalEor HERYY, 1F BB Embotipstst@Por e start. of

subsequent ajah¢ernse@mO@e%1tﬁ@n&1’feegra@p'c&mthgasar ksbrettl meao%mﬂadﬂb@ﬁl Dose
Bevaci zumab), a di chotom zed anal ysis, for bevaci zunab (hi gh dose) plus

docet a%el t HeRAgynagsQyadaLaRceh brepstsances Cackadion, ¢ Betagply pdranget i ent s bei ng

t ted 10f

br east  cancarrAPb! HeARAREAER.2 hECHiE Seslantity Fah AR ChilL (AR, @
progr essi on efg ememstam palcrdagt oneces) gzstrlmanserbsr&nluegbarmet.l krseogl astic

th f I . (<125 VEGFA, | (Fi 4A) , d high
expr cosi on 1N SESANeTAS e O RGaF et e TR AU | ow or

hi gh dose) plrys, él%i%ﬁﬁ‘g(@f WHAE %R%dvllﬂﬁéﬂé sBhAL GRO coBinkei 45 tHQEst axel therapy

for patients being treated for |ocally advancded, recurrent or netastatic
HER- 22hegat isemelpndadimadn cler VEGhon andjé@ﬁ}ﬂnorpeotemﬂc‘@ md@erphmidho pl us

docetaxel. Solid.l re dose c' every 3
Coorey ol s Tesstiing BECRER AT SHGE s BEL P M Seint SeBodBAR: Sty (15
g/ kg every plaspeksd opmﬂﬂ%ﬂalﬁi}ﬁlgﬁﬁﬂ@@ﬂ@ﬂab%b@li"rﬁ“el%ncé%%lan Mei er Curve

of progression free survival before
indicates that the patient may benefit from the anti-cancer therapy, is more likely to

be responsive to the anti-cancer therapy, or has increased likelihood of benefit from
30 the anti-cancer therapy. In some embodiments, the methods further comprise
administering an effective amount of an anti-cancer therapy comprising a VEGF-A

antagonist to said patient. In some embodiments, the methods further comprise



start of subsequent anti-neoplastic therapy for |ow expression |evel (<11
ng/ M) VEGFR2, (Figure 5A), and hi gh expression |level (>11 ng/m) VEGFR2,
(Fi gure 5Bp,20f20ro3sevaci zunab (|1 ow or hi gh dose) plus doeerarediivbesapy
versus placebo plus docetaxel therapy for patients being treated for

| ocal | y advanced, recurrent or 25 netagtatic HER-2 negative breast cancer.
Short-dash |line represents pI acebo plus docetaxel. Solid |ine represents

| ow dose bevaci.zumab (7.5 ery 3 weeks) plus, docetaxel, Long-dash
line represddtnigieyps a%gﬁe%wém%h%fba S(e%n%@wk@méeféhgfaw W‘é@l&%cb nys
docet axel . [tQle%gg 65!159&{{11 ke Main€Ta GEfbtheRibet %’eﬁﬁ%‘ ree
survival befor st ar of s sequent "ant | - neoplasti apy for

conbi ned | ounlekpowsgeanandangi-angrogenie agedts qnd&oﬁibﬁ)anamjthemmﬁl Imesdntei gh
expression |level . (Fornula 1 of VE G-R2 for bevaci zumab
(1 ow or hi g éi@enafr (e $£60Ut %&b?anfﬂ)etbafagw a«%ﬂl&‘@%? E\:@Bﬁg%r%ﬁgredocet axel
therapy for JaafihiSeted RabRentlyed §6nd ShbdRaRhsYhad¥dne 8fi-chREH HeBRy ©

net astati ¢ HER-2 negative breast cancer. Solid line represents pl acebo pl us
docet axel . Lmjdqhej‘dEﬁFrlépn‘@gemstsard: @@m@@%@fectbmcntzahlryabln(@m emfpjodgnentsry 3

weeks) plus doceta - das .ne .repr s _hi bevaci zumab
(15" mhy ko e GRS birusF SR 3 nREng B ERERLE it RSB A5 Kl an
Meier Curve daﬁcd@&mé;gzss%l&&dfff&ﬁﬂ&tgramp/@dnsﬁﬁﬁg)bﬁ §&ﬁ61bxafagsmb5equent
anti-neoplastic therapy for conbined | ow expression |evel (Formula 2 <
-0.006) and cdempihsegeni recek preeasihdphipiéoiy agemo A Ardi-angiogeicosts GindVEGFA
and P for I ) erapy 10
ver suIsTS;;I ace CSRI%YI?(I lgﬁggﬂggetogxﬂﬁvgoﬁe%%“ﬂgﬁ§ il |h§§tagab§b€&%#er£e‘§'f g%

| ocal 'y advanccmdl antledautdrehﬁramranﬁiﬁhamﬂ a dﬂElgoalsﬂagatimMestblredast cancer :

Solid line represe ts_pl acebo &us docet axel . Long-dash I ne represents | ow
dose bevaci f@ﬁ%f@(ﬂ y5 Ipgpmgeabetiprents év&lsd %.ﬂ“u%ané]‘éfé %rawéﬁ e %5804 3ksh | i ne

represents high, @l&%?&‘pgbﬁz\ﬂa:ﬁé W@ﬁbA(aﬁﬁar%pHF/s&Qe QU&min stéepﬁ&t.n%)mﬁir?%c‘ $n dpget axel .

15[ 00022] Figure 8: ary amno ac equence o VEGFA
[ 00023] Fi gLeu@o@lmSEchdWElGF% aEbagmpbtas yn ami ooy adn sbrseerubotment’s, tWEGFR2.

0002 Fi d PLGF.
00024l 05, RO DUy EETRL AT R S SR ETESh B0
VEGF | |, VEGGAR2ndinYded H@caﬁ@er@@%ﬁt%n&? (iaBlubiMe Aggr fd&hﬂéy advanced, [00026]

Fi gure 12 Measur ements of | ncreasi ng concentrat| ons_ of Gri |l o, VEGF121,
and VEGF165 regirresheiumeldstasé HERe haegtize bregstropngskangd the sedead z@aa@mt ed
El ecsys(r) 00027 l.qur n _Meier Curves for
Overal T Sur JROaY fidogeipeet1 Jaromg SmpGyHBIS, hbcalaR i EPhubRall it *C i gur e

13B) for theideardel, e\éEGfd%astzfth’ paBefelitihéler), thd ddcop@ant -tadaeltbefipy (111 pg/ m)
expreSS| on levels, for bevacizunab plus capecitabine/cisplatin therapy

ver susgQcont r%?mcﬁﬁl%léét%déﬂl%@lré@@ﬁﬁé%w Hsrany/ic pdenmbi B o apRodimentpat i ent s
bei ng treat &g, {Ol..f 1@%Qﬁﬁ@?&tﬁ:&%%@éec&@ﬂﬁ@&%@gj tggrtdﬁ? Isacldbgcn[agléls,z dt Iegur e 14:

gastric/ gastro- oesopfragea nocar ci noma
Kapl an Mei erthiciliamésarfoer thaspe ds a'spla)um wintsomieregdtiodandnt ehé eatceois liyer al |

Survival (Figure 14A) and for ression Fr e Sur vi v Figure 14B) for
the marker ﬁ%’&@f %ﬁon%wﬁ cmcgﬁqk%rapmgﬂml ngarrdoRneaﬁu& PUSEHNREY

expr ession |t§é4§1|)3$rs dlatievaci zumab plus capecitabine/cisplatin therapy
versus 5control placebo plus capecitabine/cisplatin therapy for patients
from £he Asi an- FEQ@@lfll]oArfw@lemnmbbémagt of thairednfior pionsiee nebiods farcal | y

advanced/ net as atic gastri ast r o-.pesopha eal enocar ci hona.

H00056) i il s et B R Dl ERRER Tl R it e

ef fect on Owkahdd fRoth the/gdtichfha8ur8vel afVr BBde b edfeRnQIEIIE LN aFT €€ Survi val
(Figure 1015B) for the marker VEGFA, for both hi %h (>111 pg/ M) and | ow

(<111 pg/ m )comppreééguaéefere@v@smplc)o@f ek aish¥BG hlu,san@lalé@kmlﬁtabngn@u cisplatin
therapy versys gon %\g&um BPcﬁlcE&h&% %!)Jngﬁ Hg R’Eﬁf@l%%tén@a olﬂ?st y for

patlentsfromnon ian aC| |cre|ons ern or i peralelocally
advanged/ netsaiftitict, gasteby ﬂ{eg:faﬁéd’r(is vesaphagenle catbddagats; thxodiacer is

selected from the group consisting of: colorectal cancer, glioblastoma, renal cancer,

ovarian cancer, breast cancer (including, e.g., locally advanced, recurrent or



15[ 00030] Figure 16: Kaplan Meier Curves for Overall Survival (Figure 16A)
and for Progression Free Survival (Figure 16B) for bevaci zumab pl us

gencti t abiwe-2erdwbvisni b t herapy versus control placebo pl #€T/EP2011/062230
gentitabine-erlotinib therapy for patients being treated for netastatic
pancreatic cancer. In the figures, the-golid line represents

bevaci zumab/ genti tabine-erlotinib treatnment and the 20dashed |ine
represents placebo/gencitabine-erlotinib treatnent. . [00031] Figure
17: Kapl an %@té%tataﬁf/—ész Pegati v Risest SRR Increaic sarGeeHnclEfingct Son Over al |
Survival for Fi ) KAk on with

treat nent efl?%tgsﬁat@aé(ré%g\r{%g@gﬁ’ %argg%ecgﬂrgé\% %/Ilgllrlg?%?intcﬁlsé n%lr)@%r VEGFA (Figure
17B), for banibodingdnts, tib2antplopgbtaingd &ooch thepatfent ISPmOmp ey sel ectedXprme sl on

| evel s, for 25 bevaci zupgab pl enci tabi ne-erlotinib.thera er sus
control pl acSB FIAEETHERG: ¥ Rbod PaTHIE U aRd FYPgRI g NERYs Bei ng
treateg for s%%%i%ﬁltﬁer@@,'ﬁ?d’@ﬁ@ﬁlﬁﬁd‘V@GFdo%rét@i% VAW &Sernfi ol 1 d | ine

represents bevaci zumab/ genci t abi ne-erlotinib treatment and the dashed |ine
represents phessetey YEME ahi Y& oqlasmaprotegnlerelntn s¢ro@e@bpdimegisr @ 18:

Kapl an Mei er_,Curves .f ocCi gt w th treatpent effect, on Overall
survival f o P ERs 0B VERRGHR Ml e ER PRt 2R B8 onpi me
expressi on lig¥ieited Mat e phtidht ey (Fepsfpft@n ﬂleanﬁoqa&erama%tm bRy IMe ol <
-0.1) expression levels, and VEGFA and PLGF (Figure 18B), as a_- 13 -
conbi ned expreeswionsve L/ap aptcansst herpyhor( ks iraitagedlikelihgod abbenehid fromw
(For a2 0.0 Si e : | :

Gerci 9bi nedls dit Aibe B LELEURAmERS. BF ARHAV TP Lbifprise

genti t abi ne-adnlinikiering at bfe@py aheunpetd eodisl Hei-cxgcérteatpdsdlenedbmst at i ¢

pancreatic cancer. In the figures, the solid line 5 represents

bevaci zumab/tBeSOuP SBRHYRIGAl o RiCHIPX ¢ agfnherrhemAtherape  ifaadsat A1 Mthy epr esent s
pl acebo/ genti,t:abiRewerd ot nicb, tr L gur . Kapl an
Mei er Cur vgghlﬁlg?blggdég@i %H %irtll %{ %%El%{e%’natndecfo eggdggﬁ; tI;’lrE {)eg?e@ssﬂ% N Free
Survi val f orenttodimentk eesseviileFantacmhckBEEERRy afd theNeEEARA) antasonsst e@bi ned

expression | evel. for, both high_ (Formul > -0,1) and low 10 (Formula 1 <
P01 T pr edaiaseRepacotsRI VeI bl g i Eng o -Canset HeERp! ned
expr essi on | @yehe VRGFORLRaBHA QMM Rerdd Sequin®dR) RNSnlcumiddnrenta 2 <
-0.042) expression |levels, for bevaci zumab pl us génctitabi neerlotinib

t her apy ver shemetheds birthsr eereprosepidognigierng eabifeciiveahwunneis thivdeaipy f or
patients beicngcetrreerlt edse[e%{e et a teatr&g: pancr.eat %,ca CANGES. I n i he fi gures,
the solid Iifie 11?36 ?‘pé'pr esent S beVact Zunab/ ge%r&'t Abine: ertott hi b treat ment
and the dashgembihefapeeiy £26NhSreNaGaRbI G Mskh b detieddgdddenidugehteainaent .
[00034&) Fi gure 20: Kaplan Meier Curve for association with treatnent effect

on OvéPal | ~Sempinasiong hereohelmepmeegmzb adgpenthdheriirdent-oppegr fheryafRy and PLGF
(Figure 20A) .C ' VGE-]Y, I 20 (Formula 3 >
0.837) and |88$N %Prr(% aérgﬁéiﬁ%ﬁ{%e[ﬁéxprgsg%agl&la%fogi&te%g,tdagnd& 39 associ ation
W t h treat mehcefdndet losonk egbedisicon, the derdantiveanaér thanpy, hike seekied sntVEGFA,

VEGFR2 and PLGF (Fi gure 20B s a conbi ned expr.ession |ey or both high
(Formula 3 §a@9%gwgﬁé’r?dldltg%@r‘ﬁﬂ“é?ggn@b%TSﬁgﬁlp%%ﬁfﬁéégq%ﬂmﬁbviﬂ PM§ or

bevaci Z_U”ab_eﬁﬂ&iﬂé@itﬁ@bt@?iﬁrah@%i)ﬁlisﬂsEl!i‘%tﬁﬂﬁﬂ VEE Sdtse EAPSJiRlenRR! @EEDO Pl us

25 gentitabine-erlotinib therapy Tor patients %el ng treated for netastatic

pancr @ati ¢ canbedy. is bevacidumabi dusene einbodiolent, thenestibadyrie bevvcszumab. In

bevaci zumab/ genci aBi ne-erlotinib treatnment .anld t he dafhe | L ne represents
i q ¢ d

pl acebo/ gencPISBIHREIERTEY i Bnevrdspratcancer (nclufiggoa s 14y PLB5°Pat a from
EDTA- and Citbsiatedt 5aMBlagiatié HOR 1 Reua$8BreAldaBtdr ParltBifis YRHd bMfiegndet t h the

| MPACT assay. The VEGFA concentration is 30about 40% hi gher for EDTA-pl asma
than for G ttherery isidopetaxdpdarsamn cabediaeats, the croeer i hpanERTAC Giceat e et hod
conparison t Q. =14 - - a | I RLion Preferred
embod ot s VIR ey agtedpt banoreRh gyl tRE SRl e Blcel BB B ot hoas
for identifydengitpihéent shdwhitd agti danden eeegsad etlbtkeb i ho@hadmbRbpeomdi ng to an
anti-cancer therapy conprising a VEGF 5antagonist. |1. Definitions

[00037] | n dBe siCR i8 gRBUF fIfes the ypeondednii-eqnger therapy isgiapecagbipgranddhers to a

| evel above i afLARARRE YSlisfhil AR RImIATEBRRELS 15 10% 20%




1030% 40% 50% 60% 70% 80% 85% 90% 95% 100% or greater, in plasm
VEGFin and VEGFil o | evel detected by the nethods described herein, as
conpar ed wo 20120156121 and VEGFi |l o | evel from a ref er emCe/EPanploe2230 n
certain enbodinents, the termincrease refers to the increase in plasna
VEGF121 and VEGFi |l o | evel wherein, the-pbncrease is at |east about 1.5-,
1.75-, 2-, 3-, 4-, 5-, 6-, 7-, 158-, 9-, 10-, 15-, 20-, 25-, 30-, 40-, 50-,
60-, 70-, 75- 80- 90- or 100- fold hi gher  as cor‘r%ared to the pI asma
VEGF121 and YRR the S¢cepe pnig-cancephsrpy ds atrﬂféebfqeoﬁada e &HEd @censeinpl e. I n
one preferr the termincreased |level relates to a value at or
above a ref gggﬁ@eg%ﬁe@ﬁ{% [00038] In certain enbodinents, the term
"decrease" or be[DO(WZ]hem@hereﬁﬂrodtmemofﬁtean‘t/@wiehphezlidwldtbéoneference | evel
or to an ove all .reduction of.5% 10% fzgty 25% 30%. 40% .50% 60% 70%
80% 85% &er‘@!}%g @};he@ar%“e%%ay 9‘@/%‘6 ro&t%%&t@Fm With s FANSRY/  VEGFi | o
level det eCttﬁé’raRVcérﬂ;%mn@ @V@%}Pdﬁsa@ttdggﬁﬁt H?erlﬁtsrbonﬁ*w%sﬁ%rﬂ%%f &tkdnfpouhgs VEGH n
and VEGFilo level froma reference sanple. In certain enbodinents, the term
decr ease refteudstetmlntehlee Ided oé atleastonyb@Riatkeid PREVEGEPPIsiveoessi of anher ei n t he
decreased | ev ..about..0.9-. .0.8-, 0.7-., 0.6z,-05-, 0.4-, 0.3-,
0.2-, 0.1-, pé“ﬁf% 1o tTS?t“t?ng‘f“ﬁFB|a8“'°ﬂ‘é°et/ﬁt%ﬁ"f§f°8’r?&S\‘)ﬁéF\%FQFT‘%{‘}%tPg?‘?%A)‘m t he
ref erence samrenqne\te@weVEGFm and VEGH,Q003Phbdve aGefck@ics |erbedi naats, the
term"at a reference level” refers to a level that is the sane as the
VEGFi n and VeGEf ¥Eusland MECGH edngyreermcasamplgsindodies gt Bedatentansy, from a
refer ce s t term

"ref e?gnce ?Dreggétﬁfr%ertrgatme[npglg[ﬁghtalépacg%e}g{ Paé’f"m ng’d‘%%aﬁ“ém At he skilled
artisan wl Iana@pmemIatsemteh:mbbélfnearnemdfe domp@undssare prat&éins. frsedet er m ned and
set to neet t reqwrerrents in terns, of e.g. specificity and/or

sensitivity.® gRelits dhg prateuivage aafibodigsy . e g. fromregul atory body to
regul atory body. rhiot YAfﬁ%he%Hl'%BhgneBFoﬁtfH@ﬁn\%ﬁﬁ&Y 1%@{11%55% hidey Of
specificity, respectively, e set to certaP mts, e.g. 80% 90%
or 95% Thesempegudsfendeibgingdyvedd sfot best dhededmader setecmlrﬁmndte gosptive or

negative predictive Vv . No | es based .an the teachin ven in the
et i P b siing o SR A CEBE e sedrampn g it Gt RS ParmPedier ance
| evel meeti ng éﬂ]@@ﬁsﬂe&(ﬁ‘éhﬂlﬁﬂiﬁﬂﬁl t0 hﬂle@d@%n@ﬁ%ﬁh‘rﬁ@@éle&t@@fﬂbﬁ{ Be et | evel is

determ ned i n heal tqu i ndi'vi dual's. The reference value in one enbodi nent
has been prec@etletmg eHEiGFttttaeddfiFsCeEwePrefﬂrtlhlythecsem@Immtled&platlsehto bel ongs.

In certain nts .t can set to any

per cent age BATIEAR ISy YRR EIeRaTur T in R Pl dfedf he val ues in
a di sease enjohipyisingWeSEGHA etagdristolnh@ieasittdim@ns, shd fenprhes gece | evel can
e.g. be set to the nedian, tertiles or quartlles as determned fromthe
over alf di strptsinsi dhsqpe @Iﬁ@dﬂélleﬂtfézsthﬁ Arofelps aeauBbedies ty i nvestigated. In one
embodi ment the re 2661"4? esgt{&l ﬁx%od‘i eﬁtbﬁrerfﬁﬁh%mes&ﬁ)ett%wﬁ Ataiflgt €7 m ned
fromthe overall "dist t|on t e values i n a |seaseet|efy

i nvest i gat edlescription thdd@alkys. | n the context of the present invention,

"VEG-F", "VEGFA', or "VEG-- A" refers to vascul ar endothelial growth factor
protein A exenplified by SEQID NO 1, shown in FIGURE 8 (Sw ss Prot

Accessi on Nunmber P15692, Gengyiefd¥%skRptidEef the BiAkahes 1he term " VEGFA"
enconpasses the protein havi ce of SEQID NGO 1 as
wel | 88 honol ogud80@ind Fiofed nKiphar Mefer Thevd mrrﬁrbgtEmnAFreaI%wieakfonpasses
the known is forms | ice Isofor VEG:121, VEGF
145, “VeeE 108¢ Rt St epTahs ¢ B Eekad e, (e o ab@h abry) bttr i ng
allelic and d%étﬁﬁeﬁ&@éiaﬁﬁﬁ{zéﬁust ‘{Slﬁée%@fplud a6detisteN@ et fddPatiendetil fRGatéfi d
human vascul ar endot hel’i al rowm h factor generated by plasm n cl eavage
of VEGF165 der Wsalty acb@acc‘rdnrqr@rrﬁatrca meskstatR BER-2a¢gatipg begst qapeeroShard Leung
et al. Scien 6 d u t al [ 1806
(1991). In tagh ﬁont ei’?esefgt tlﬁgéelbﬂvqn :-('%ﬁgtax?ie t%e)lrldl\@I{?E %eﬁtastl fsg)gv gir(t)corrpasses
vari apds andevsicingnay @oug/Kehaesof wedls) pisldoastatd agorgidastolineMiefieséhts

provi ded 30 that the variant proteins (i ncI udi ng i soforns), honol ogous
proteins andigh desedgiasiunai(d> meckyaiered wgkumdisglocBrd. VEGF- A specific
anti bodi es, such as antibody clone 3C5 and 26503, which are available from
Bender Relia Tech and - 16 - R&D Systens, respectively and A4.6.1 as
described in Kimet al., Gowh Factors 7(1): 53-64 (1992). In the context
of the invention, the term"isofornl of VEG-, VEGFA, or VEG--A refers to
both splice isofornms and forns generated by enzymatic cl eavage (e.g., by

pl asmin). 5[00042] In the context of the present invention, "VEGFR2" refers
to vascul ar endothelial growh factor receptor 2, exenplified by SEQ ID
NQZ shown in FI GURE 9 (Sw ss Prot Acce55| on Nunber P35968 Gene ID

N rNaA N\ —— M. TR Y e N T] o " . L



10 invention, the term"VEG-R2" al so enconpasses proteins having at |east
85% at |east 90% or at |east 95% honology to the am no acid sequence of
SEQ | D NOw@,20w010%50t he ami no aci d sequences of the vari oTE£Pand/062230
honol ogues thereof, as well as fragnents of the sequences, provided that
the variant proteins (including isoformg), honol ogous proteins and/or
fragments are recogni zed by one or more 15 VEGFR2 specific antibodi es,
such as anti body clone 89115 and 89109, which are avail able_from R&D
Syst ens. [dé@%ﬁﬂ Figure2: diswest Plot of hazasd mtiosefrprogigsueit-fres survipplg

L GURE 10 (S0 B At A sBHEIR LB oY etng oty AT e
term " PLGF" D&@ Emonpmab)esa dilohotpmm@dl anabawg tor béwacamnab (bov dosgplence of

SEQ ID NO 3 as wel |l as honol o ue%QdDrfd i, sof or thereof.. I n the context of

the inventi SRCeXS helppy vesp Ehdsrpagsberapy (opaienisRAMNTE] cast
85% at | eagty %Qdﬁ;pédﬁhcéde?e%ﬁrr&ﬁ% RRARLAGHER 2tdé§atﬁ@m9as§§dn‘éelsequence of
SEQ ID NO 3, or to the am no acid sequences of e variants and/ or

honol ogues t her edP00143 Higure &s Horesy Rimof hafard hagio @‘Sprggqsse@mﬁs¢ srviowl ded

t hat the var r ins (i d|n i.Sof or ms rot and/ or
fragnents. ats e cBaRT uBksye At SEoanE P by i ?mﬁr&‘egﬁﬂwﬁ @P ch as
anti body cl Memzambﬁald@mommﬂma@m frbdvalibemily plus

D agnostics GrbH [00044] The term " VEGF also refers to rom

non- human s posstexel thgarrersesplasboeluy decegelihierngy dor %mtsmﬁég trepsed/EGE

from speC| t or human
VEGF, ?%VEG: %%C%@egdvgﬁ@éfhggﬂé Og%%?as%lg Fﬁer n%%é&%ab%ﬁya} S 81]‘ used to refer
to truncated formeoe3]tiigure 4:1KaplapOlisipePirveef pompsskish-igeanivival defiotks 8 t o

109 or 1 to 109 of the 165-am no acid human vascul ar endot heI ial cell
growt h fact ofart pefibseqieat ayl- %&ﬁh?rwwr&PWSﬁlﬁp pesl i(abm P /MaY in the

present applyE@E o 04 h\I'?(g: S],%p 1 (MBS, d/ht 1ngFAo RGF165. "
The am no aci d@pos:@liliggrr?s l?)é?%g run ﬁérg% " el’\l]gtl(ve 5\% are nu yed as
i ndi cated i mB)héormiztvavieunttitose qubighedosEpplusxixpies] theiapy vasus pposbd i on 17

(methlg)ni ne) .in truncated native. VE%iﬂls al s nmet hi onine) in

17
it | VS VEGE PIHTOEIFCLEGRY Ao PyeToBeine @t KB arg PRy Aieed, TEORTAS KDR and
FIt-1 receptR&gstRMARREDhEeAiQe 'B@éasN@anV&G:Sho?fl&ééhq1&%:§ﬁsélt§3ﬁl‘§£&for;ﬁgs
enbodi nent, the VEGF is a human VEG-. 10[ 00045 bi ol ogi cal activity"
i ncl udes bi rivicetgxelo Seli¢ livE@Dressosgowrdose @NWIZVE@ (85 gma(ke ngel’aétweﬂklsy such

A S IR T S L
Mol . Med. 77 wédksppiay dogpiaept i ng enbryoni ¢ vascul ogenesi s and angl ogenesi s

(Carneliet et al 1996é'gNature 15380: 435-439; Ferrara et al. @1996) Nat ur e
380: 439- 442) ; andom nrgySt Kaplep Meient uye ob arogeessien f@ﬁ@um gefosh in the

(Forrara. ot e oF @b R ofifdeyBio Gl 300 I EIpaRiA 1GRP C ALEEMIRG, 11 e
Med. 5:623- 6ZBHFREN(Faglde tiAQNatid highi xprasioangicdgeni aghay MHGHRR, aRgiuegenesi s
and vascul o%ene is, VEG, as a pl @:ﬁtropl Cc growh fgﬁtor 20exhi blts

mul tiple bi olbgf¥atevasizanal (o st 565 Plos slpeetaxel Jhejapy y85Us SRCRDAs
endot hel i al i &Sﬁa@il it t ocyte
chenot axi s ﬁ% %%é%&ﬁln%ﬁ?ﬂr? . Fglrnlrggea andaltéd %Ir Z&%rg%ﬁ%&@ rkgﬂ’seﬁg?g and
Cebe- 3bar ez m¢tasidtic GERF2 n&galtwe Ibrefaet Suicer. 63ha@0dast 1he(r2R@6n)s plhbebegves

1 t udi h t ed t f 1
o andot haiqoarage SoBE bk St RSB s bevis Aol (L e R Svestel | s,

pancreatic dd&eelaksl, 12ng-dRshNadR: %bﬁ@hg@tﬁiébé\va@ flap ({4327 |
Physi ol . 164: 385- 354 Cbergg-V‘éIsh é)t al . ( S) - a (. Endoggc}\)lgﬁlol
126: 125- 1323\8@ekdbplluséoceaaxel(1999)1 Neur OSC|. 19: 5731 5740 [ 00046] A " VEGF

ifi f 0 I bl f
bi nding Lo VEGF, (PR g vt Rap AR ABRLCui EEPBet By AHERLR T R0 © ©

bl ockBog, | rsturbloflgagseqaattompnmlasﬁedu@fapg foPlcomBirRtf Ik Bgpreésidh VaveF
bi ol ogi cal activities, including, but not limted to, VEG- bindi ngg to one

or more - 1gFomyemt < LepDend camdingedizhedressien lawe (igawlst 3 And2) o

endot hel i al I I

ant agoni st s Coar oV EBERE ToPbSalisFhd (SR orEh UARE pRR AECRLARRELY Fray
specifically bind to VEG-, polypeptides that speC|f|caIIy blnd VEGF
receptors, anti-VEGF anti bodies and anti gen-bi ndi ng 5fragnents thereof,
receptor nol ecul es and derivatives which bind specifically to VEGF thereby
sequestering its binding to one or nore receptors, fusions proteins (e.g.,
VEG-- Trap (Regeneron)), and VEG- 121-gel onin (P ere g ri ne) .

VEGF speC|f|c antagonlsts also |nclude antagonlst varlants of VEGF

- o o o o o e T 1 N p— pege— R I A



hybri di ze under stringent conditions to nucleic acid sequences that encode
VEG-F or VEGF receptor (e.g., RNA ), imunoadhesins, anti-VEG- receptor

ant i bodi esOant/WEGHF recept or ant agoni sts such as smal | mroT&EPadie/ 062286 bi t or s
of the VEGFR tyrosine kinases, According to one preferred enbodi nent, the
VEGF ant agoni st 15bi nds to VEGF and inhithits VEG--induced endot helial cell
proliferation in vitro. According to one preferred enbodi nent, the VEG-
ant agoni st binds to VEGF or a VEGF receptor w.th eater affinity than a
non- VEGF or VSEWS Videgebpeplaist @ceta)selcéhedawg fory pa%@lti)gt@f@ tsgted s dioselit . t he
VEG ant agoni d o of | uM
and 1pM Acca?t?]d’RJ eg t§ %&gﬁ%{fgrlﬁgggﬁtﬁzﬁé ﬁﬁ%g(]le Vrr‘%r%&t acaﬁgerVEgﬁg\r,ﬁggom st
bi nds to VEGpresens MaGbor glogpbostaiebt ieag- cﬁ@lﬁ)méﬂre&edtsﬂpm dde@evspaondh c

ant agoni st s Iso ncI ude no t| de snal that bind. VEG- and
e Capal o (GF BEBEHG I KD BhhGoSARIbGRAPRGIES} UabErHERenbr NER LR or | ng
W th VEGE b'Hé'vQthﬁﬁAb @@tmg_kg ERSy 3-5l7blé§s) ;Ih*i&eddc%{a%l VEGF activities”
specifically includes nedi at ed bi‘ol ogi cal activities 250f VEGF. In
certai n enbodi merit802 Ifl H&igwEGF Kraplagd)ﬁmsltCwefd@ﬁemgmssmnrﬁreb|susnvalbipeme | east

10% 20% % 500/ 600/ 80% 90% o t he expression, | evel
or bi of 0gi cArLt 1P E foptdei g o7 <aBBIRH: 1y SRR SR e
enbodi nent, (FhenWESK WO@@Q@H%bmlbﬁleSthg}flé%s&bﬁ%\ﬂsl pdritRept -de meEbf as an
ant i body, pepti bod an i mmunoadhesin, a 30snall nol ecul e or an aptaner.
In a prefer r\élél8 ﬁb@tﬂf{ Rett  for W@V%Fﬂﬁanﬂbdﬂlo‘fvsoralﬁghrﬂoﬁe) R}Eﬂﬂomﬁlﬁe’béh@a@mh as

bovacigured (AN Bucibli 555 SRRl S R e

ant agoni st s adagddgde recMz€ht oF apetadvhita GHIR -2PhEABTe tﬁhﬂsl%&cerAG-%ha7Bﬁe Bay

439006 (sorafenib), zZD 6474 CP632, - 547632, AZD- 2171, CDP171, SU- 14813,

CHI R-258, AEERIPERSls s#smées@ uspAlpESs bers-dash Tneasemgeseafpy 7@woslgse

RW-417975/ \Y/ n

ant i body thgg ©%I nds t ﬁé%veﬁ[ 8@@& P@rr%tdoa %’%e-rll'i t§ %%gggﬂs%%%% Ee(k:?%tti. In
certain enbdnlghrémsb@,evadmnmbt(lﬁ)mg/kgeteeﬁﬁed:ehs)lpllusrrbxcmakély have a

sufficLently bindj f it | e, the antibod y bind
PVEGE 0 th x Kd viI002ZorFiBute e RGN o R AR B Ot SR Ry be
determ ned byggraurface plasnon resonance based assay (such as 10t he

Bl Acore assay as described in PCT Application Publication No.

W2005/ 012359) ; dA99a7e- IRigiked? i iihi{h dRbNO: helitenzpgrmyaniBp| &) sequetice of
conpetition Yﬁéﬁﬁ\ (e.g. RIA" s), for exanple. Preferably, the anti-VEG-
anti body of vention can be used as a therapeutic agent in targeting
and interfering woblp4di Faasesioor SEQNI) N®BS Exfigplahnahhie MrBseqehte/bfy is

i nvol ved. An anti-VEG- 15anti body will usually not bind to other VEG-

honol 88ues dW¥F.as VEGF-B or VEGF-C, nor other growth factors such as P1GF,
PDG- or bFGF. A hre i YEGR [ [.RO t hat
binds to the sar’r@bg(é)il%t]opg‘ @Js}tet Xg r%[%%tg &9‘%%( aoflft %a@&‘}_}% 68@5};6,&3. gyl
produced by VGFi,dOMEGHTCYRIEF la&ZﬂWEMfgeamedsafealhinyantM&@TichMEGF ant i body

is a reconbi nant humani zed anti-VEG- 20nmonocl o al antibody generate
according to Predt®0 afigureoldy) Meiswemprts ofsmdepsmesoecenirpéenidPhg but

not 1 i ted yioGENe @tGiRpdindknou @9 DRKAGLA YIAR hBYieAYAS g opAcor di ng

to anot her enbodiment, anti-VEG- anti bodi es that can use ncl ude, but
are néd |i manmnlnattcﬂEhesya@anlab'deles di scl osed | n WO 2005/012359 According to

nmbodi t, t t tl . 25t I h d
vari abl o1 i ght " r dOTGHcHiEuFR T oReEn Fis SEY B3t 05l SUMGLUAT I qut eq. 24,
25. 26, 27 andafo sl MO, 2005/ BL2EAA 14 (5 ?ure%B)%rtggma%?\ﬂEGﬁ (o3, 1,

6-23. 2, B20 @hf I n another preferred enbodi nent, the
anti - VEGF arhqﬂbl@lgkz(%dd)mg/asl)a o U irhbg/ind) expsesyoGHeeahs, oy dreivatizenahi ni st er ed

for ocul ar diisease.such as, di apetic neuro and AM D. 30[00049] In
certain enbé)é'llsn%aﬁ?m a#hng/ "}%“3 Sé\r’ﬁriglbsocﬁ’%%(?p%la%egoﬁ)s ’d as a ther apeutic
agent 3on tarcgﬁédlﬂagmambplamhelﬁefr@py mﬁménhs wlﬁgﬁw@dmlmeﬁbtdlewlmerel n the

VEGF activity is involved. Al so, e anti body may be subjected to other
advanced/metastatic gastric/gastro-oesophageal adenocarcinoma.



- 20 - biological activity assays, e.g., in order to evaluate its

ef fecti veness as a therapeutic. Such assays are known in the art and depend
on the tawgebizamvisgen and i ntended use for the anti bodyPCExRaphaes2280cl ude
the HUVEC i nhibition assay; tunor cell growth inhibition assays (as
described in WO 89/06692, for exanple);i12anti body- 5dependent cel |l ul ar
cytotoxicity (ADCC) and conpl ement - medi at ed cyt otoxicity (CDC) assays (US
Pat ent 5, 500, 362) and agoni stic activity or hematopoiesis assays (see WO
95/ 27062) . An antlPOSASEHIgRES Wb ol anlpn Meigs (airyss fﬁb@SSB?lﬁféPDth%flﬁ@meVEG:

horl ogues Gst_;%l?t FOVEAT B al %ﬁreQ4Ar)%E$‘£6 ki %%Esg&@ Prbachala (}[5%%% as P1GF,

PDGF or bF one enbodi ne anti - y 1S a nonoc
10ant i body tl4&) fwi thdmatlmrph’@(ﬁ"aﬁqﬁoetmth h@ (a8l lﬂbg’nﬂjmmhlbwr(&[llhpg/nﬂ)/EG:

anti body A4. 6. &Lylced brid rrﬁ-hgt anot her enbodi nent,
Fhe. ant ] - VESRDEIT PR BGIS 1o BRI A AGFEBY S GAF P AR i foc ol
anti body ge%hﬁél%a&%@%fﬁ'c@ﬁe&t@blﬁé/%fs ?atlﬁtthéiﬁpy %Q%&?ﬁ)ﬂtﬁ@&ﬁ%e R&ign-
57:4593-4599, including but not |im to the anti body known as

bevaci zunmab HaBt\ﬁC rﬁglASI'ng tr@.&ﬁ@ﬁ@@@]peﬂa’@ée lapally- W@Eedhmtbmnp Bevaci zunmab
(BV)," also kntc%é or. "AVASTIN(r)," is a reconbi nant
humani zed arftf r(FrB?‘FcS)B %%?gllagﬂ?(iaﬁ%wn%enerat ed according to Presta et
al . (1997) CancerofE®] BiguAdR3- KbHn MdierQQUrpés f5E8ssB hiddrdith waBihehg Gl
framewor k regi ons and anti gen-bi ndi ng corrpl enmentarity-determ ning regions
from t he nuratiest %m@verali@nwai (hghescl Senand denr Frogi@ysign ﬁree SurvivatFighesck s

bi ndi ng of am no acid
sequenge of BalAd Tamapter Vi SrEEb AR e P FELAR Bk KTl phiD

derived frorexptegsion leg€ls, foabdvaamnutabb%safapédmbﬁlemw@mﬁ theﬁ‘a@evermd from t he

muri ne anti bod .6, 1. Bevaci zuna s a nol ecul ar s of about 149, 000
dal t ons and qogy @ﬁﬁe@éw&ﬁéapeogéva Cksa@aa thesapy Oapwt%@%ﬁpae%ﬁ%u - VEGF

ant i bodi es and WO
2005/ 044853qfa%1ﬁ°%§1BF£ bg@%fréétﬁeﬁ’éﬁﬂ?pg{/%@ggﬂﬁ %ﬁ%ﬁgﬁéﬁ%ﬁmb or the

LUCENTI S(r) gastrrickgastyo- oesopha.géa]bade’ﬁoaamaommrranl zed, affinity-matured

ecomtman: toehnaleso RERRs 2 Rblah VH8Rn il %?ﬁwﬁﬁyﬁﬁ%\éﬂia(‘&%%ctor

and bact eri algAfyegiEmbAtp; essl%%nFFEeZS{fﬁfbvdls(Bﬁ'giﬁegﬂ@H)OﬁW Bdvadizamdh §s
nol ecul ar nass of -48, 000 dal tons. See W98/45331 and U520030190 -21 -

[ 00052] The gemsithge- edh@mbcﬁleliapz e\cﬁr&wEGbntreb@Mcgb@ péWSengE@Hblnef%rl@mlb(novm as

FIt-1) and Q knawn 0g). The
Epeei i anty ot sl ta B BRI Bl Al it hid Bl B SRRV T
bi nds to botthe Kbtid 1111&“deﬂ?&%ntsTB@vafciZhhlab%B@lbhaﬂ?hé erlot[rﬁl@etpéaﬁﬁeﬁtngﬂdeE@ 5 an
extracel l ul ar domain that has seven | %{ omai ns, a transnenbrane domai n, and

an i n2Pacel |daphad lusraprasapt Magehpigemeratingradetindl feytmeyt. The ext racel | ul ar
dormain is involv t I i t I inis
i nvol ved in si gngﬁ (%grlir#s?gu%t ?gnq@a[pg%lolg%%\@'@es %geas gga%r%g ‘Jél(k:ﬂu eat%ﬂ?
fragment s t heéfeendn Ovératl Ssipecalffocthe InyarEﬁWEl@FAc(Fi\g‘Efa:l mylartalefoussdcmmd/EGZ

T i e W it I T
VEGF bi ndi ng 7i3)agmeBtn {iBeIe2.9 pnft %%W%iﬁ%g@ﬂf@x;ﬁ@ssﬁﬂl@vés i 50l ubl €

formof the receptor exérts an inhibitory effect on the biological activity
of th&SVEGF h@vwmmabbwhm retinegaliine-ViE@H b t theraphy versey entirolg placebe arius

15binding to its natural tor.s res t .on the rface aof target cells.
A'so. i nol udemerabieendinib dRFBY o PURTE, by Healcd Jan piustde RgFRRIG o
descri bed belg¥ér. In the fifiREO MY sofidaHerBpreSenkdvatioGRRE/QEm Bkl R-& dtiitd
receptor nol ecul e havi ng am no aci d sequences derived fromat |east two

di fferent pritetnens andithel daslad lowgaepresantn plrcebe/samyiedine-edetptibregmsaei n (e. g.
the fit-1 or KDR (0%6? ﬁg%lr%ég%tK%pﬁa &l @ur%gsofor sgo ﬁargl%nt\%tl?ﬁgatn{%m biting

t he bi ol ogi cal activi certain
30 effect on Overall Survival for the markers VEGFA and VEGFR2 (Figure 18A), as

a combined expression level for both high (Formulal> -0.1) and low

(Formula 1 < -0.1) expression levels, and VEGFA and PLGF (Figure 18B), as a



enbodi nents, the chinmeric VEG- receptor proteins of the present invention
consi st of am no acid sequences derived fromonly two different VEG-
recept or wol2ecuiiesp however, am no aci d sequences conpr iPSITEP2@NO622800,
three, four, five, six, or all seven Ig-like domains fromthe extracellul ar
| i gand- bi nding region of the 25fit-1 and/.or KDR receptor can be linked to
am no acid sequences from other unrelated proteins, for exanple,

i mrunogl obul i n sequences.. O her_ amm no acid sequences to which 1g-]ike
domai ns ar e ©8WHISe PRIt oBe lgvghdiory bafipdieht fymukozs 91048y dpwfhr Pveki 11 in

the art. EXx f hEARTr i r t i i .not
i ted 1o, BN 2 FHOIBE Koty (BCAR! B RISREANR A Chmetbindot e
Trap). (See dlotinibx tdrepdps RECIusApmitiat ailaceho Pelbs igeaicitaindNerl ot thérdgb Ipr

00055] A sol uble, VEGF re tor protein or. chinerjc, VEGF receptor,.proteins
ol vetns Ve et peiS BEPEIeARe 151 eta L PATSF QR o LihE BopTsa. BERPILERE T ool s

- 22 -5via f%e[ISI"e?dﬁm_ﬁéﬂﬁnﬂ%@ﬁ&tabﬁ%-e‘ﬂ%ﬁmb_ SRhtE BRI Mhe Olﬁas‘hQ@ &S

receptor, including chimeric receptor proteins, while capable of binding to
and i nact i vaepnesenVHGRcebdigemsitaty nerpr oteeb greatmensnenbr ane donmai n and t hus

general ly do not .assogiated, with t cel L nmenbrane of cells jn which
She ol eout o 1o SOTEPTRIER O Dbt Rl bor SRR DREe i AERIEst o are
descri bed i reffebOsn ProaraRkion iFled/SurdR/ARA# 4R mREkErd VESIFA4HOVBGFRRAFIgad | on
PCT/ 1 B99/ 00797, in 95/21613, WD 99/ 61422, U.S, Pat. No 534,524, U.S.

. 6
Pat. No. 5, 894)5aua combogdsoasssionlael furtbothbighs(Feggulnly: 015, amhlow No.

o 97/ 3550, B ) 22050 G ETst: M B Dad PR )R Nl o™
98/ 02437, aldombinedhiexpreasion hésvel nfarndothpdiigh e dF dynutel 2r-omeie) i and hiiw

entirety. [ Q0057 he term "B20 series polypeptide" as used herein
refers to a (FeTH&RtS o‘ée)ﬂgn@l‘ﬁﬁﬁ%@ dvelht if%foc}v@ve%atm% st gematiapinegy(

series poly 1ale in e t T - apti i rq,ved from
= Sequence. o bR BSb TN as P RO dat wEhin R AE B BE b P s
Publ i cat i on paoent2 0660 280(ed Tor S afetnd pamtdatn choer. 2000 14l 6 SthandidhindJS

Publ i cati on No. 2007b0020267, the.cgnten];tq.o.fb t hese Qa’gﬁggt apﬁl ihc(%t j.ons are
expreddly i HEFEFOFa sy HA RISy RRINEFRLIQERID |tralent o Ay dPfreHtshe BN er i es
pol ypepti de rRE[e s a@eb@%eﬁl@ﬁ%h@@ﬂloﬁlﬁb HeatddRubl i cation No. 20060280747, US
Publ i cation 20070141065 and/ or US Publication No. 20070020267. In

anot her enbodi merf00EIFigerd 3¢ geanlaeMaieleCiiryeH0assotiation et tisaiehenh US
Pat ent Applicati on60/ 302, ~the entire.di,sclosur i IS, expressly
ncor por ot et 81 QOB L0 g ok 1 BBtk o AP AR NEGERT VS BB G

as used her iIIGF e{Eikeret 0212509 Mpephitited | Ardsdiong larel améd besty thigt bi nds
to VEG-. G6 series pol gfepti des includes, but not limted to, antibodies
deri véd frorfFamydydent® Df abhelows (Bamuwsdy GP3 A esprawsiany devehnt Mo dyr

deser bed | LfS PR\ GRIAT, 0. 2A0902PRIAT, oS BURL ok B - d@f70141005

and/ or US Publication serires p pepti des, as descri bed
in US Publ i CEEGBA, NEGERID 6OR PO.GF7 (FikiSe POR)| eaticombhed S(Pp2636i160 141abr and/ or

US Publ i cati,on oy 20070020267 i nclde but nat_|imed to, 668 (GB-23 and
bevacizumab plus gemcitabine-erlotinib therapy versus control placebo plus
25 gemcitabine-erlotinib therapy for patients being treated for metastatic pancreatic
cancer.. In the figure, the solid line represents bevacizumab/gemcitabine-erlotinib
treatment and the dashed line represents placebo/gemcitabine-erlotinib treatment.
[00035] Figure 21 Data from EDTA- and Citrate samples from the same
patients measured twice with the IMPACT assay. The VEGFA concentration is
30 about 40% higher for EDTA-plasma than for Citrate with a Spearman correlation
for the EDTA-Citrate method comparison of about 0.8.



[ 00059] For additional antibodies see U.S. Pat. Nos. 7,060,269, 6,582,959,
6, 703, 020; 6, 054, 297; W98/ 45332; WD 96/ 30046; W94/ 10202; EP 0666868Bl1;

U. S. Pat ew0 20pplidzsat i on Publicati on Nos. 2006009360, 20@B0EPERABG2230
20030206899, 20030190317, 20030203409, and 20050112126; and Popkov etal .,
5Jour nal of | mmnol ogi cal Methods 288:1409- 164 (2004). In certain

enbodi nents, other antibodies include those that bind to a functional
epi t ope on human VEGF cor‘rPrl(silng of .residues F17, I\/[L8 D19 Y21, Y25, @9,

191, K101, E103 and CloAtad, ¢ ion plthe Prefesred Egsbediments 4y es F17, Y21,
@2, Y25, ,3’ A GBD- [00060] Ot her anti - VEGF ant| bod| es are aI SO
known, and escrl F 1l0exanple, in Liang et al., J Blot Chem 281,

951- 961 (2006) [00036] Il&ﬁﬁﬁéritiomprb\e‘tﬂésenethm fbe'sipmn'nﬁyéig mtiests patingab or a
patient's respongh.gelg}e nsitivity" br eat ment . wit hV%r&7

anti - cancer "agEweCrief toé“isﬁgn vgmaelaanno?anfﬂé AARLETEPhRE et i nparted to
a patient atynfdesfisf or or suffering fromcancer fromor as a result of the
treatment with an anti-cancer agent, such as, e.g., an anti-VEG-A

15anti body. Such benefit includes cellular or biological responses, a
conplete re ons:l?%{a .ﬁarti al response, a stable disease (w thout

pr ogr essi on or a response with a later relapse of the patient
fromor as a resuwoogm Iheeriafeéh baitheits the (i@ “atr@BONbiStabovdTreRXAIAI €, an
effective response can be reduced tunor size, progression-free survival, or
overal | surJpYehRrb 0‘@0?@@5@21_[106' IAYﬂlég%fins@\éiffﬁ]smﬁﬁé%P Perei 19%.80%. 26%. conpounds
or agepts G I Nl u Qo nol ecul e
Co whioh tnay bithe SR S0 B PeF e D o nlr bt B philfe

native- sequeV‘ilE;@Fpemd VIES}Fulo mh@awnaslbynﬁw naib B iebdribed heeid, @s ant agoni st's
that bind to VEGF, opt|0n§lly c(g}{;ﬁ \f\nth or fused to another. nol ecul e.
A " bl ocki ng"coBwATaddafheY EGH 12p8n %\te framed B6a5CSABRE- WACERA nhi bi t s

or reduces Lingloagheal Rckh cyea%réf&%t@%ug&@agetm (289648 VEGF ,, andl 00063] An

"agoni st an as use erein, is an antibod rch partirally or fully
m mcs at I e‘éEGFQmEVdfwludmnf thmmqremahs #dedsvalidues.5efl. 25-pdi, §pepti-de, 61,

i nter h ant.i hody" i s used i h br oadest
sense?gnd s ec f Q: |1%_ S%ogé m%hogﬁ r?gr’h@nt |Sboé(9'eglsb %‘P@' O&‘ﬁﬁ‘lghﬁrrﬁsi bodi es,
nul ti speci figm areaélotheam&gnbm]z@%(l%n& fﬁ@qweﬂ bG. prRUbbARingS Irofof Med from
at least two |nt act anti bodi es, and antibody fragnents so |ong as they
exhibit the ra%seimceelarbplgllaigqn@a@refamd wqulment the ter0GBIsedl tevebreladgsto a
enbodi nment s, an ant bov arei%r 1 .8%..3 a, VEGF ant agoni st in a nethod provided
herelnlsar"%utlsp% ant i 'boay, e.g. a bispecific antibody.

SMul tispecific ar[t)c)(mql Iﬁsceﬁﬁlﬁ eRibRATh i theBinh bastrese’t fabeloavreckdindi ng
specificities for at least two different sites. In certain enbodi nents, one

of thé0lbi ndlrﬁ@r%tgeﬂdwa OFlomethe referepge Mopetior sman pyesalbiadestionsofiSe, WS¢ ot her
antigen. |n £@f Labn 3?%%@@@%560@' ﬁ%d‘%ﬁ) BN dseS 0B Y obéNggd 0 t wo

dlfferent epltdpes 0 Speci I'C’ anti bodi es ‘may ’a be’ used to
| ocal i ze cyt®Poui greage i UEGTIﬁahH/SVEﬁFQb]leizﬁbdqne@asbmaﬁletlﬁlcisplemrfoed

ant i bodi es can.be prepar s f | engt o es or_.anti body fragnents.
[ 00066] Tecﬁwr%eaé CP@Parﬁgmﬁ@\ﬁ@?hz oElalk B eTefAeIcEdamsut are. ot
limted to, 1hREQRIABBHINERILHRIESS 1AL rdf¥R tb EHE%‘:@&Q&QH'VEG

chain-1ight chain pairs having different specificities (see M stein, C
and Ca&l | o, VG0 NatluwberkbBi5 dedrosey 168754l mostiboBD.08828, 0.and.6Fr aunecker ,

e o, U PRoht i & vS1REy VPt R VG G b EROEET IS D ba

made by engltH@@fér@ﬂ;e@aﬂﬁld’&ql)@Eﬂ c steering effects for nmaking anti body
Fc- het erodi meri ¢ nol ecul es (WO 2009/ 089004); cross-linking two or nore

anti bodi es or frdgAeift sin(cedein embgdimayss, thet term “Ne. refer@e |98l refers to a
level that is the same as the VEGF;; and VEGF ¢ level detected by the methods

30 described herein, from a reference sample.
[00040] In certain embodiments, the term “reference level” herein refers to

a predetermined value. As the skilled artisan will appreciate the reference level is



20and Brennan, M et al., Science 229 (1985) 81-83); using |eucine zippers
to produce bi-specific antibodies (see, e.qg., Kostelny, S. A et al., |

| nmunol . WO&0(218@s3) 1547- 1553; using "di abody" technol egy/HPes11medBNg

bi specific antibody fragments (see, e.g., Holliger, P. et al., Proc. Natl.
Acad. Sci. USA 90 (1993) 6444-6448); ang using single-chain Fv (sFv) diners
(see,e.g. Guber, Met al., | Inmunol. 152 (1994) 255368 5374) and
preparing trispecific ant i bodi es as descri bed, e. et al.

| munol . 147T¢ m}nesimnégsﬁt to meet thf@%%rﬁ]nelzﬁgpﬁ@f@%%%f f‘a&t%psfaép@é apd/eh t hr ee

e ol S0 1 neFRand o r A puBehe R 08D st PER By oS PR 0B aBF ke =

anti body or Hodyglmﬁmly threexaimpl abesihai assdyusesitiaity Buglecifictty ngspedtvelyprhal RAF"

conprising an antigen.bi.ndi n Si t o VEGE as well a not her,

di fferent ara'Pte Yt (g‘%‘éaén h@’éﬂtsz /gé%’ﬁﬁgéoor %9%2 éfh‘asr‘?pfle@}”emené%may also'be [ 006Y]
The angi bodygefihed 'Irfig:'?i%@tof %sﬁ% 'op%g’at%eﬁiecﬁ&n?e ViGds. adha@entsSthatdd & met hod
provi ded herein provided herein also includes nultispecfic antibodies as
descri bed i rth&®20l08¢ 2862 51 the\NREVOHOBWIRE 2t Wi 009y DBPBEB]e WQ@@Q’&O@@ZM
W2010/ 112193 W) 2 10{ 115589 W)20119 13 1;2 WO b5 1201 h145 26 1

2010/ 145793 . EAHITS BFCHEspees g AerpSHPRATEPENEdE eF"i“tS% ‘€ .g. in
W02010/ 0405G8 deiéFhnedANGEalthfGhERRRALL TAS6 46@fencd/RHANGOhe embBLiRMt A8y 812
(VEGF- PDGF), W2009120922 (VEGF- PDGFR beta), W?2011/ 039370 (VEG--D114).

[ 00070] An hegmpgﬁd@tﬁrmawﬂubdhgz djssasgramtifthic Whishsthp daRentchelanes Bdcesian
10sepapat ed r e f gnment .
Cont aﬁlbnant e%gb%/d%eer{t] I%%qu%cfenlg dfc(% \c/)[{%r%trtlrtrgr%{& gr%recg% %?!etgﬁ@%f\%gl/gh woul d
interfere wanh %@&eﬁmhe oy erdl] algpmdiaition ofthd Reuapeutdicassasitf atvetthateanid body,
and may include enzymes, hornones, ee%d ot her rot ei naceous or

nonpr ot ei nac¥eiseralsidiperiss the, relgygac SldF"’r?eﬁgs e Sht Ehihepyasianstepiles ff ed (1)
to greater tc{a &5§ gxtemﬁhgmrdhi AS0LLR MBS SELLE Oﬁqesbglg f<g£ea§e<anpl e,

the Lowy neth I'n some enbodi nents, to greater t y wei ght
(2) to a degmey swetigaicentn tooeaalmtwdnnatt theatsl’erehse lesl dued tof thhtmetiai nal or

intern amn aC| eueneb use for. ex | e,, a spi n
sequerlugto e("3?) “ﬂb‘iﬁio‘g )9"?59 %M@ gyalﬂigﬁuﬁflﬁ ?ﬁ% ﬁ"redum ng
condi tions ygidifigatb®r exanpl e Coonassi e bl ue or silver 205t ain. Isolated

ant i body i ncl udes the antibody in situ within reconbinant cells since at
| east one conpone[ﬂ@oﬁﬂ {h éheaganitdxd oy ' the peasentanvenivonr ONHEHT, WEGFAOI Obe

present. O di by ver 0

et one paMRHAY PR FHseuiyp BB R Mol Bt rgreBE AP RFERE Bkt

het er ot etraer ¢D NG OpHoHEiInMEIGRfRE2 8 AR Riks Pl&OA&Q@m&ﬂNhﬁibér Ppmoe}e@le of two
i denti cal %Qélé%l)) chai ns and t wo i dent| cal heavy chai ns. Each | i ght

chai n2fs ||r1 a/Réavyhe amn i loheercovwpesss thsnrga efﬂi pingothg ampg | e t he
nunber of di i l@g i f ent

i mmunogl obul ?t\& % é‘g@icﬁe"g ﬁ%\{ﬁﬁeé\?&é Vgérﬁ%gh&%? %%g:éﬁdq atggrreggu?g% ly
spaced i ntr aelnai"WEGFSAl' faisdeertcom@gﬂﬂs tItEalcﬂbvhessmyormhaeg t's@hceatsoﬁnmsenﬂ a
30vari abl e domain (VH) | | owed by a constant _domai n Each |i ght
char . has: a VG F bl SR E G SHOE vtV s e one D Rre. GBS a i 5
other end; the nﬁﬁl?ﬁfyaeécﬁ%?'aﬂel?é aﬁéﬂ?ré)degﬁh oAk rihér%otallhcgﬂ&iq%%é; hiphe first

const ant dOfTB.I n of the - - heavy chain, and the |light-charn vari abl e
dommi @5i s alangnedcyi humarheasealar @bfethdohemich growtthéactreageperatedi by, pRamin cul ar

arrinoacidr5|dues eleedtofomanin f t e

T ght - chal n RO B0Y ATVt AR L OB AL B7S P T Bt  egi on
or "vari abl g gag®i TM &fzerﬁ:@ 2yt 1300dY 98BS ahs }ﬁiu@k tep @/ b N i Eh N&l ggtoai ns
of the heavy or light chain of the antibody. The variable domain of the

heavy chai n (#891)bén g epntext @foﬂ)@smvmon Tlnfetarmr I ¥BOE-Aomtsorengpmpasses i ght
chain may be Varlgngrarng%r h?m}g)?% ucy t eoqe?s wifl tahs f@% Lifts %?WG;%‘ Ay M ptrcr)]edgEPSt

vari abl e parts of an an FrEontar i gen-
[ 00073p The thar mhe' \Aahaﬁblpeotelmef @ﬁauamgt hefdrag), hb@ablogelid airdteer bhdos of the
fragments are recognized by one or more VEGF-A specific antibodies, such as

antibody clone 3C5 and 26503, which are available from Bender Relia Tech and



10vari abl e domains differ extensively in sequence anobng anti bodi es and are
used in the binding and specificity of each particular antibody for its
parti cul avoantzgesso However, the variability is not evemrCy/EP6ins128¢ ed

t hroughout the variable domains of antibodies. It is concentrated in three
segnents cal |l ed hypervari able regi ons (HdVRs) both in the |light-chain and
the heavy-chain variable domains. The nore 15highly conserved portions of
vari abl e domains are called the framework %&%IOhS (FR). The variabl e

domai ns of AHYPAYsiEsy JesBerdivEVgRE Ahail s destetbed bhfsim s ak duionith /w66 dns,

| argel y ado I onne d: ﬁevtgﬁs, whi ch
form | oops ggkﬂgéﬁﬁhgbggigﬁﬁﬁa%gﬁ%&ggégihgg$ﬁ$h3&b%%ﬁ 1§Xm%ﬂé bet a- 5heet
structure. VEGFHNYRri VE6GEeAh ehas no dreeh heplide tisgetnise and rfoohosengnediby ty by

t he FR 20r egi ons an with thl? IP_)’V ‘tngromthe ot her chain, contribute to the
formation of"EHBHNE ?ad’éﬁeﬁﬁ%d 2P of antibodi es (see Kabat et al.

Sequenges of Protghmp OfInIMk&g'&aﬂhelﬁ}é%ﬁ%\ient:bﬁthVE@FRQG%feNaEd onal
Institute of Health, Bethesda, MD (1991)). The constant donmins are not

i nvol ved di nastular qndotﬂlhlwllgrmuhrfgctolf reawtarﬁ ieherdplifiesl BNSEQTDIEN;2, bagwrexhi bi t

various effect ti.ons ch as. pa(tici i of t.h i in

ant i body- dep 8&3@%@@ l‘ﬁl%§rprt° )éCSFS[SVP ﬁum%ep?%%%ll%? éb &I@ﬁ Bzg%ns" of
anti bodi es (THIWAR YVBIBHR2NSeheb PaEsE e \pestbi@IHaH R thP Q6T RS aéiaRefRnaS 6f gned to
one of two clearly distinct types, called kappa (x) and | anbda (k) based

on the am nooERiR }é@@u@n‘é’@lb aphomplsignesceisisalorme deasals In floporesxtDEpendi ng on
the amjno ag cQpst el.r ¥ ¢hains,
ant i b:)q()jl es (h\%n?%ﬂuﬁ%@ ?I} ns E}Eg% %%gaggémﬁa%g&t@%ﬁ%oﬁ %ét IF%ggéé %tll'here
are fi ?/e ][rajlﬁerst 90%&3&4{35 1@? @Wh@ﬁgl@gbgh\@amh@&md gﬁueﬂcgl:_a(f SEQ!BIDN(?DJ gM and
several of these may be further diyided into s i sot ypes e.g.,

- 27 - 1 gGL,ortgdke anigegcid ypauencey afl thegygianty gad }Jori}@ i&ws theEgo ﬁ oMt ant
domai ns that,.c f C are
called a, 8, ﬁﬁ%ﬁ\ nggr{ehgpge %FlgdeerSf edst}%ﬁfltﬁ? \%Eira{&c ur ggé gﬁ% diy

t hr ee- di rrenssafnmhs);:bmﬁolggow pmtmnsoindabxfﬁrwtts glecassesizzl hynnmmoghmbeul i ns

are | kn describ ener IIy | 5f or I as. e
Cel 1 uar and WBT RS shifuoReg ey mebds aptibods cide SEmana s 055565h oo,
anti body mayhgaerbmatsd 4yaraer fusion nolecule, formed by coval ent or

non- coval ent associ ati on of the anti body with one or nore other prot e| ns or
peptides. [00076](000 ]t lorthe coftext| ofitenpreberamviebbialy,"PLGFirefers tamlddsoidl, " and

"whole 10 anti are u rchangeabl 0

ant body 1 n Svetolibior BfrafRe PRIsED pOGE ABRVEARIRch ke Thg el
defined bel o¥cedsish tlifiBerP 210763 Gehy TDET@ICHEIP 028t | Whelytewh t IPINGRVY
chains that contain an Fc re [00077] A "naked anti body" for the
pur po3@es hereépwnp@sswhamqtﬁagwnﬁébe a@lwm%ﬁrﬁu@w@cﬁ%ﬂa l‘é%o%sowlb m)l ety
or radi ol abe| a S i

intact anti gdo yo,}ﬁs(hgé'% era 195}%%@%%§%o;fgg{ﬂﬁ{% ant. ?&gﬁ%ﬁiﬁeﬁdﬁz eg%ﬁégtﬁgrt\& er eof .
Exanpl es of "2nGHayo éﬁc@gmas?s‘es prdteiinsl dhavihg bt lcFaabSS%F(aal;ba}tZ)O%mﬂ af\east

fragnents; diabodies; ear antibodies; sin Ie chai n antlgody nol ecul es;
and multi spec P@Olé’ﬁtflt‘b "’é%lnf’@Flﬁie%?q‘f‘ffnG?n05§ W4 ajriedbs amg aseh 79]
Papai n di ge f i t ng
Fragnent 5. calfag™ o AREhE anlioP A ool P (e Rt e N dam s A 0% e,
and a2fesi dusadluéhlées p‘rmager:bma,t thd ossamapreteresf (irdudingtisofabnd)i hymblogous
crystallize readi sin treatnment yields a F agnent. t hat has
two antigen- 58%%8&?4% B T i REIEIRY VEPLUF sosdif ARYSRY Snt i gen.
25[ 00080] " R¥ch a8 dnfiBody RIJREMI3EIHS RadYe A riaremti i Ry aoniakdes Roepap! ete
antigen-binding site. I'n one enbodiment, a two-chain Fv speci es consists of
a diner of dpegimstieyGmakld one |ight - chain vari abl e dorral nin tight,

| I h -
2nd one 1t ght -endntobr gt SYRGRR BT Bt ooV EG TV PR 5924 [ oxi bl o

peptide |inkath sdi@budehal of blematél iSohieti e tHREANGF Chomt B Speeit sfp%sl@@a@t e in a
"di meric" structure anal ogous to that in a _two-chain Fv species. isin

t hi s confi gupdititedhby rams spe asHPdeCTmdugranSRGE v VESH] for awrap NEGﬁ eract to
define an antaen-MN&hnNovEGES i Osd N8d $8FFaSE thedt@Prots of the



- 28 - VL diner. Collectively, the six HVRs confer antigen-binding
specificity to the anti body. However, even a single variable domain (or
hal f of awmORv12000§%0i si ng only three HVRs specific for amrCamregeny22Bb@s the
ability to recognize and bind antigen, although at a |ower affinity than
the entire binding site. 5[00081] The Fgb fragnent contains the heavy- and
| i ght-chain vari abl e domai ns and al so cont ai ns the constant domain of the

| ight chain and the first constant, do t he heavy, chain. Fab’'
fragments difPPACPEYGHAMRIIRS HYRRRELS 690 tlﬂ%orab&ﬂ %Q%@f the 1&0-pBiorasY dues at
t he carboxy f 1 or nore
cyst o nes. 1 BRI Benhhiclhf BT ofhah Bahdrl SEPTRAGD B HEATERB0G 20 o
herein for PaBGF immyweiidéntified icfietpreseet apphication( 8., of “Vi&Tc@BI%9/it domai ns

bear a free | group. F |bod fra nents_.originally were
produced as éagr(?ﬂ%(loﬂgﬁaﬁr %g}aiﬁént SHMER @ S‘ﬁ‘l"ﬂbg’r@yg@ﬁ?aﬁfé’g BHYSveen
them & her @@Gma%un%ﬂéﬂ ésrl9§1c9tfed ?rﬂtthle BagVe VEBINRGIhcAT Podx@mpkdlown.
[ 00082] "Single-chain Fv" or "scFv" antibody fragments conprise the VH

15and VL dormiingagfl pasitiamt 7 ﬁod@xlomvteéureirmqatﬁ@senmm%lsatse mm@seﬂﬂ ina

si ngl e pol ypept.i.de chain tid u er. conpri ses
a pol ypepti ggp hl?ﬁég? lﬂgf‘%ecﬁﬁﬁﬁelrwrﬁ e\(}Ln gg%ﬁ&t‘mﬁ f)iirfélg[ tf?{e scFv to
form the deshé RIHRSidIEL-UrEceh@is ediﬁpeg@memMiveg/E(ﬁorA@of %ﬁw phfeselv, see,
e.g., Pluckthiin, in The Pharmacolo of Mno-cl onal Antibodies, vol. 113,
Rosenbur g arﬁ‘@lhﬂ%ﬁ@tZ@éB@Gﬁsmhuﬁy@ VE@FI ag, New York: 1994), pp 269-315.

[ 0008 The term f A t t wo

ant i gzar)l bi ndi ng s O;aggﬂo é&f?%& gf"gl C?Wﬂg 1&?{13%8 éfnﬁg‘g@-ﬁﬁ%@@arl abl e
domai n (VH) recepngcirady t\(E(aF Isﬂggiilingcdfb@wny\samh abrleguldombfbdtiinprhal dnde same

pol ypeptide chain (VH VL) using a linker that is tqo short to allow
pairing bet \ﬁgéﬁr@%@né@g%ﬁsﬁcﬁ%"ﬁ%" Peenpds sharre pad Ravismenydb ki %2 are forced

to pair w tdfg,;da@nﬁé)m AN ar erfa%;gmg 9fM9P{WJZ'ﬁ‘77 Gh 'sﬁs)a bR ©

antigen-binding sites e bivalent or |f|c abodles
are descri bemhbmomcfvaldclu;ogenesm‘ ord mgmgﬁhes,ls (r_cr-arm@ugma !/@6119%117@1161 Hudson

G44a- ia (1963545 Aotinct "oaL ko0 Blr aponral ey S B WUETBRd | n Hudson
et al., Nat..,Mpeh bRolaRsdeBArd#888dn 1&@1@@%&1&&5%08%% tfﬁ'éf‘é’&i %Pﬁbn@nt' body"

as used here| n refers to an anti body obtained froma popul ati on of
subst ant i al |gFowthnagenedage ﬁmmlabol@i(lﬁﬂsrara eteal, (1998 DMature Medi 4133 &3 dal

ot 2ol o5 SOIRLY LSy S0 PR SRS CSP0Sh  ED! BRI

m nor arYDUntf‘éctoﬂ-hitﬁl,gldg@ﬁesﬂ@ﬂi(f‘l'agéulog@ﬂ@l@VE@'F ad Bgictatpsc Lvevte hatact er of
the anti body as _not beil ng m xture of discrete antibodies. In certain

enbodefent s,exbibis WlLdUPrlﬁr%@Pélﬁ&]l effasts ip sler phpsieloeiopl Pr@éﬁiﬁﬂ%§u%{hasant i body
conprising g,ag h¥ﬁ£%il%ﬁa§\¢aﬁ%¢é§§e€f %Hﬁ‘éabﬂitﬁ‘ﬁd@a%ﬁ%n 6 “ the

target - bi ndi'ng pol'ypeptide sequen P& Was obtal ne proce t hat incl udes
t he sel ecti mhembtaalssanrdg:lahnmrangémx mendrar@dabdtwpepiynldel%éﬂuem@ddr om a

plurality of peptid For exa t he sel ection process can
be the sl odi®P6 L@fezaﬂt@ﬁ Cffz’q Ml il i %0115& Gogh Dy MJeowroteestt such as a
pool of hybrs'ﬂﬂf?é%a%?%ed%ﬁ%%n&' IRER of VEGE SRR -0 angd: | ¢

shoul d be understood that a selected target binding sequence can be further
al ter@fl, fortygesasiphess retonal pignoane epitidlial ¢oflsf pancrdagictdactgedls, and Svhwann ze t he

e SBUER PO YR B PR OB ot

etc., and thavoRdam. el Padyr#eMbeab8a 3bhsomieties 8d (1 9?9tNQzIrr’6§Uzn9 sequence
is al so a nonoclonal ant | body of this invention. In contrast to polycl onal

anti body pre@arBtltoiH8, which typically include different antibodies
di rect ed agai nst dj r n;,Egﬁt erm nant s (‘% e ch nonecl naI
anti body of a rmr{g{):(?iqi K ant’ béléa)/goﬁ)l?sgpar ati o%gﬁgeC%ﬁlarng ndgt reaelr%g a single
det er phnant msleane a&ﬁabaﬁﬂ‘blﬂd'lng’:l@dVEGEnretltﬂcﬁ@&’lﬂ(}fsmsﬁﬂoﬁllé\béls or
neutralizing, blocking, inhibiting, abrogating, reducing, or interfering with VEGF

biological activities, including, but not limited to, VEGF binding to one or more



20monocl onal - anti body preparati ons are advantageous in that they are
typically uncontam nated by ot her i nmunogl obuli ns. [ 00085] The

nodi fi er woenoaliessal " i ndi cates the character of the anPChaagoa®6ized ng
obtained froma substantially honbgeneous popul ati on of anti bodies, and is
not to be construed as requiring productgon of the antibody by any
particul ar 25net hod. For exanple, the nonoclonal antibodies to be used in
accordance with the é)r esent _invention nmay be nade by a variety. o

. . . f
t echni ques, YHel gefepgrs ansy VEGE wptdeated mgiogenesitiptrbendethstial el sgivivakenl er and
M1l stein., L . 256" 194 VEKH Sdeci i 3):
253 260 (19 §’1?Feﬁ1§r°|%o%°§?§g?‘.z, Ant ?%%H’.%@?%Xﬁisgsﬁléﬁﬁa% Q@Eb&%’sf’% é)lzj
Spri ng Har bonvdnabo net i ypeptidsssthatZpecifchllyl988)c VEGD, pappaptidenthaet al ., in:

Monocl onal Anti.hodj es -Cel | Hybr. s 563-681 (Elsevier, NY.,
1989y ) -t e ORET HE THRA VST GRS e ci- ULGT ADEDPASS PulaHEeRBIinEy 1 o, 567)
phage- di spl gy;hRahnatest ?&leﬁt%?lﬁmole%uﬁs anfHAFKH8s whicRbind iHefly t392: - 30 -

624-628 (1991); Marks et al., | Mt. Biol. 222: 581-597 (1992); Sidhu et
al ., Mt . BiGEGF 388¢)seqeeeragits(2ahdg to dneer erorgreceptiorsybisionBippdteing40( 5) :

1073- 1093 (2004); ouse, PNAS, USA 34): 12467- 12472 4):..and Lee
ot 2., Tminer VRS IGES0R) s bnf PaRaT NSy hEdR o
produci ng Shiabbniefs aNeMBElnlid kagist DOEiRSofl VEGRIpIBIpeptidtal atigmiseparts or al |
of the human i nmunogl obulin |oci or genes encodlng human i mrunogl obul i n

sequences ( gwleopasg oligyyersgiygried 69 ¥EGHDsmalh BNY opiculspdireged 83YEEY, wo
/ : I . . C t. . i | . y
Natur 0367 BESIPRESS pELfldy HiRbalies o i? VR Adic RIRAY! 72 51 @

(1993); U. S.hyPatestuniNostrink@bt &abitdad 1o tuckdbaB06equen&s I 2bcode, EAGE 126;
5,633,425; and 5,661,016; Marks et al., Bia/Technaology 10: 779-783 (1992);
Lonberg et & VEGKgcepiar &6B: REAE. gg@uth@gaﬁlsl& @/B%V.Fs@ﬁre%tpmlalb@égas 812- 813
(1994); Fi shyyl L I : ' uber ger,
Natur e 8 of onaro " L3P gAMb RS el il RO AR e ey

| mmunol. 13: t6tos8 k{rb9&5)Acchf]i)@88k pieferradbambbdmaht, det VIBGHIaemgh@stei n

specifically.incl "chjneric" L bodi es | ich a rtion of the heavy
anar o1 gnioitdidp VI FribRRS VT b eomelel &l aBo B fated Bufeicng
sequences '%&BFdiﬁ,@ﬂi&&;ﬂ@f%h&&@mBé&Hﬂeﬁt, BRI VEGH adfagSReCHifgs BIVIRGF engi ng to a
particul ar antibody class or subclass, while the renmainder of the chain(s)

i s identi cal VRET feagptonoibl ssepiersattinitchien e spondi@l os eepudk€dsreceptonant i bodi es
derived from another species or bhel.ongj anot her_.antihb | ass or

Subc! ass. At RarinEle FRITHERPLRPSLRRAL Ut BGAROR AN G KB5® ehi bi «
the desired VEGE ogicp@h watitd Nd bybéieetn 14MUdnd.1pPRt Acd¥eding (SddoitRe 7 and
Morrison et al,, PNAS USA 81:6851-6855 (1984)). Chineric antibodies include
PRI MAZP ZED( royefsried pobpdinenh dreY ROF natagapisandpiondi Gl of 8 JiESH certAe ant i body
is derived f RNt RAAESHSEL; I i 7 :qgue nonkeys
with the antblregg%rle%§foal nt erdglg)?\).r' %?%b%%ﬂtgg%bsﬁsa%%gtp%grg%ys%g?gnon- human
(e.qg., nurineallandleddel thst tAndtacVIEGErand asntapbladioéblockiap, imbibitaign m ni nmal

sequence derived .from non-human_ i mmun li.n. In one enbodi nent, a
humani zed a@ﬁ?r%ag}gyir”&%%ﬁawt%ﬁﬁqwﬁb%gﬁhl@%lﬁ@acamﬁ% ﬁﬁ%jﬁ@dy) in
whi ch resi dygsy FUREFACMReOT b OfcHRCHPLAR VRGE hRhEe Bl Qe galiigs from a

HVR of a non-hunman species (donor antibody) such as nouse, rat, rabbit, or
nonhu@fn priaftEGhaln eegtainhentelshemsl the YEGEF ayaonist oiduges cafifliibiics, Yy annd/ or

capacity. In_s [ S resid f..4 he human i nogl obulin are
repl aced byqﬁﬁ??@@p@%%n@%%&ér@r@?ﬁ%&”’ gﬂ?"t%é’?%ﬁﬁ? HOREH "z ed
anti bodi es Myl ePPRIdgE@I h&RiGUEVREG®@t are not found in the recipient
anti body or in the donor antibody. These nodifications may be nade to

further 5refine dA09470dycqoedingtnmpicéerredempodanent, the ViEGragiitegoaisaist i body wil |

Gommi na. 1 n orreih art ¥ pfbefiiehe SR RBPo AIERRLER rbBenhals ©

correspond tsmallhnslecdE oamgiahiedTan aipifdfied babodiment, &echnéibbdy ®fan anti-
subst anti al I%Eal |, of the FRs are those o uman i mMmunogl obul i n sequence.
r

f a 1
The humani zeEGRanBRRMy st pobryrsiguiipl (AYASTTR okgyrang@ti- VEGE receptor
antibody such as an anti-VEGFR2 or an anti-VEGFR3 antibody. Other examples



10at | east a portion of an inmmunogl obulin constant region (Fc), typically
that of a human i nmunogl obulin. For further details, see, e.g., Jones et

al ., Nat uwe 282Imb38- 525 (1986); Ri echnann et al., NatuPeT3P201308223029
(1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). See al so, for
exanpl e, Vaswani and Ham |ton, Ann. Allgrgy, Asthma & | nmmunol. 1:105-115
(1998); Harris, Biochem Soc. Transactions 1523:1035-1038 (1995) Hurl e and
Gross, Curr. %OE Bi otech. 5:428-433 (1994); and U.S. Pat. Nos. 982, 321
and 7, 087, 408 VEGF antagemagiggiclude: WEREnl @Rt %g?ﬂ EEKB%SMJW pAf@'sesses an

ani no- aci d %ﬁﬁ‘?‘%‘% W06k GOFE&GH) Eﬁ%%ﬁ Ef’é‘ﬁzg{] P-34Y63BL ADpdy| Ar epipced by a

human and/ or has been nade usi ng ‘any o e téchni ques’ for maki ng hunman
ant i bodi es agldibel483& 1225 &I AEE-TRS, SSRIESHD3M, (B AYiS 6358, GDRE® 1aB6GH body

specifically i ng non- human

ant i gen- bi ndﬁﬁé 43@&?%‘?93%%@%%2@@23?@%‘1 ]ggﬂgpggpr oduced using various
techni gues known [bHo4g)eaRFinti-VBEIFUGBE] h@gﬁafﬂt'ib%a aatlbi s 36 VEGF WRRgEnboom
and Wnter, | Mt. Biol., 227:381 (19971 Marks et al., Mdt. Biol., 222:581

(1991). Al s gutficaérit affiretyfapd spmﬁ@tyedalcalttmommbbdlhmmt@amuho@ ghatedant | bodi es

are net hods d scrl d in Co t bod| es, a d Cancer
Hher oy O Ao REEhavs o PifciGistingip b RRATHIPYFOR forRaRis
147(1) : 86- 95888 Lhay S FAMEGF Vah a[KGI%lwbé&ﬂedﬁelOWdMﬂ|pMQMnhbo@/ n.

Pharmacol ., 5. 368-74 (2001). Human anti bodi es can be prepared by
adm ni st er i rigfigiHes @Ay bgéﬁemnad by anudiegsi dasainrasonanea basekasseetsughbdi fi ed to

produgg 303%9%&5&98%5@% gélcﬁg?dog'ﬁ?r Eprl?&fuo%ﬂbl‘f GRNgEnge, but whose
endogenous |'ocl have n di sabl'ed, e.g., 1 nmuni zed Xenor ce (see,
e.g.,UsS. Pawozl‘)bS/O1ﬁiS@YEe,niﬁﬁeamklecﬁmirﬁﬁhcﬁBs‘IorbﬁgalmyrQELP@NQMJSETm
technol ogy). See also, for exanple, Li PNAS USA

103: 3557- 3569MPoB0E) a5ade i RYD %Y ﬁahe%md%o‘aﬁééab@é iBg ity B bAdymn
B-cel | hyb r 'ﬁ%n@@rﬁp}ﬂ@aﬁmﬁg used as c}hﬁ[apel nga% %bﬁ' térgétmtg a!ﬁﬁ@ﬁt'éff@trlﬁg'"@

regl on," "HVR en use ers he regi ons o# an
ant i body vardishbes od oomditionshivledneiartiee Wi p@ractvitalslievd@iet. &@qmmné@@nd/ or form

n thetve (oo REa T aolFRCE bt ECkpope ke SR ey VG Bt Ve o

anti bodi es, VB3GR nbdofhes@lodh tRORRh a4 PYEF SHFF of bEGe, AipfettlYRBantand H3 in
particular is believed to play a uni que role in conferring fine specificity

to anti bodi e6EGBeatibaslygs axipnetloadl antihedynthetbinds T@lhﬁlﬁn(ezm})e agbhnson and Wi

N 12005 TnirRelRarEt PR LB AE iy 1Pl BN HE Byrode o,

heavy chai n Mbteyprafemablyuihe ah@na GR Ak tidahd @rdcambhﬁnﬂhﬁmiﬁﬁedcaﬁmlmm chain.
See, g., Haners-Casterman et al., Nature 363:446-448 (1993) and Sheriff

et al - 20 Nat Up@nostangkantibpyly penesatgdiaccpnting togyesta ena| 90O ansekeer of HVR
del i neat | 0“%7@{5@3'439951ﬁc1%891g%’?n&r1&9 %@?éjaxﬂ%f §§ EnoJﬁ‘Es sRi-Lpal are Kabat

conpl enent arity-determ ning-regions ased on sequence
variabi ity (BM faaetit@e Amstdm:g)mmmﬂ;er umbddlﬁiéabahuétE(a]F antitbdgyelntes of

Protei ns of | nmunol ogi c | nt eres 5th Ed. Publ.i alth Service, National
Institutes &@NPRexpeincly %W@ger& nomtiéyn fandw;f sqlsedisWQist ead to the

20l ocat i on ofy OB)@Q2§§§ U&éd&(ﬁk% J[dj&fé%n(bgaﬁﬁ&hathégﬁin- aIM:Hod 'ébl‘ﬂgrlses
196: 901-917 (1987)). Rs represent a conprom se betvve n the Kabat

CDRs ahd Chohévaiable heevyined virebpslighanegiar of anyediely tledntbddikdliedosedr ' s AbM

anti body- nodel i S Th re | ysi s of
the avail abl g%t%ﬁfﬁ %{EWPZF i?? 8@%@2@05/%?22%8%5&298’ Ggg’éh f" t hese
HVRs are noted lod-23v, Bil. ®0p-4afies AMEN otinathePpleB&ted embodiment, the

anti-VEGF antibody known as ranibizumab is the VEGF antagonist administered

for ocular disease such as diabetic neuropathy and AMD.
30 [00049] In certain embodiment, the anti-VEGF antibody can be used as a
therapeutic agent in targeting and interfering with diseases or conditions wherein

the VEGF activity is involved. Also, the antibody may be subjected to other



Li L24-134L24-1L34L26-L32 L30-L36 L2 L50-L56L50-L56L50-L52 L46-L55 L3
L89-L97L89-L97L91-1L96 L89-L96 Hl H31- H35B H26- H35B H26- H32
H30- H35B WH&abeto1disnber i ng) 30HL H31- H35 H26- H35H26- H32 PBOAMH3H 1(0&4260 hi a
Nunberi ng) H2 HSO H65 HSO H58 H53- H55 HA7- H58 H3 H95- H102 H95- H102 H96- H101
H93-H101 - 33 - [ 00091] HVRs mayzconpri se "extended HVRS" as
fol l ows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2), and 89-97 or 89-96 (L3)
in the VL, and 26-35 (Hl), 50- 65 or_ 49-65 (H2), and 93-102, 94-102, or
95-102 (H3) biplogicel aghivitTAsays figahh Erdss Huf iy ittefectiyenesh and Beewewéc or di ng
to Kabat et t f:

[00092] " Fr asqrr"lé\%‘? Yo kn{g%h ”‘r?gfs\ep‘éﬁgéléi daéﬁ ﬁgesﬁ%%%g%?‘é{%{ %{%lhﬁﬁa‘%‘g‘g@dues

ot her than tfbethleMRtlhx&tyl dixas p&s ihadudd the #Bf VEEdnhibition ass[agaptﬁlﬁﬁ)} cdlhe expression

"vari abl e- dorral | due- nu ‘am no-aci osition
numbering. e PHABRHOn it (o et BALh PHE RaToF drefami it Manber | ng
systemyused cfe9éndéﬁﬁé&’lupaﬁ‘ 2l Rdtokdd ivaRlrsC GPdRI ddgh médt-ﬁiﬁﬁdi&g@éﬁot\sﬁfcitﬁm e
domai ns of the conpilation of antibodies in Kabat et al., "supra.”. Using

t hi s nunber (6P Byrstaya(US Rateatd.080,362)nawt agomistio aeltvity @élqu@melemy contain

mer 5 on 1 b S Reeal R BBy A SRR R SRS R b

heavy- chai n VEGF abheldiasdiueh A8 W ELH-BUr0deGR-(S lnegbtﬁeragﬁ)m faciotk dudR Qs t
(residue 52a according to Kabat) after residue 52 of H2 and inserted

resi dues (e.RCFrBRGH mdFEFa In@pp emapdingnt anet\EGR aetdrady nga onrepeal) af t er

heavyyghal 0 B0 EohGUE B0 (NS KARLLONIRE Mol SRLOHER JBIGRe

det er m ned for a-gi ven regions o
sequence of AMélmbd@eﬁiyyMbﬂiﬂma Atran]o[dBdom(saletanmlmbemeddlmquﬂme 20

[00094] An "affinity-matured” antibody is one with one or e alterations
in one or moME-YRRE aphedyds amommaé%ﬁwamﬁedam }%ﬁ&gmﬂoqa[@mmd&ff. nity

o Lne ANt | B allac AR RS0 r&QTRAL b0 B RANRALS ANG0Y il does not

possess those alteration I'n one enbodi ment, an af |n|ty mat u
anti body hasunaodimoital toghe aummdpknmmhabe\a‘crfzumab (BY; AMASTHN"™).ar get antigen.

Af f t ur ed k th t.
For bl o, - var WE0M0Tofhe e E R AR BNt Feraibuts B8V ] T868 1o8Neal boe -
affinity nﬁt“‘#lﬁ@MA%W@GF"/bk « fUA SYEOMai B r&douith hdnd dumBRze@ M iwiERgenesi s of

HVR and/ or franmework residues is described by, for exanple: Barbas et al.
Proc Nat. Adaehocgual arwmdgge%a@dasmd(ngggl’;estes@ml 9%t @ncecBae

169: 147- 155 (,1999), fon et a 199 302004 (1995);
Jackson et a8 a8 bl yecded BUUIR hasysRmEir sleRdnat 0 bt
Biol. 226: 881%t1§8rﬁbﬁ1liﬁ%2()ompletﬁ€ntarlty deternli @ 96di on§Fromt the thinbiaher y"

anti bodies are those that prevent or reduce proliferation of a cell

expr e§9| ng aWEGF myélﬁcltoaalmﬂéﬁdx Aet- adtthyddgcksibinging of humarn YE6FEP itant i bodi es
that "inducg, @e% pas dg\‘rpgrox%gtegg%i 8 of Bt anhilgUER s@ggg.gémgv&?%dma%eat h" as

determ ned by apoptosi's assays, suc rnding of annexin V,
fragment at i anclodiinBhfost ofthle fednidwicRgegiont, iseddrived dfonehelaph g, and abowul um

cell fragnentati and/or for t| on of nenbrane vesicles (calle apopt otic
bodi es) . oo 8@@99‘]‘”&%%%‘{% Tiont BBy HEPPan S - bf BFVacay

bi ol ogi cal E'a‘fﬁélle@%ﬁaﬁh&s%‘o@%é’tﬁ' 1890t AR ofCal B9 sBRofRa Al | B\é@a&&ﬁl&h%”ce Fc
r egl on or am no-aci d- sequence-
25 and other humanized anti-VEGF antibodies are further described in U.S. Pat. No.
6,884,879 and WO 2005/044853.
[00051] The anti-VEGF antibody Ranibizumab or the LUCENTIS®
antibody or rhuFab V2 is a humanized, affinity-matured anti-human VEGF Fab
fragment. Ranibizumab is produced by standard recombinant technology methods
30 in Escherichia coli expression vector and bacterial fermentation. Ranibizumab is

not glycosylated and has a molecular mass of ~48,000 daltons. See W0O98/45331
and US20030190317.



10variant Fc region) of an antibody, and vary with the anti body i sotype.
Exanpl es of anti body effector functions include: O q binding and

conpl emrerwo 2depanident cytotoxicity (CDC); Fc-receptor biPauiRPg011/062230

ant i body- dependent cell-nedi ated cytotoxicity (ADCC); phagocytosis;
down-regul ation of cell-surface receptaris- (e.g. B-cell receptor); and
B-cell activation. 15[00098] The term "Fc region” herein is used to define

a CGtermnal region of an inmunogl obulin heavy chain, includi n%

nati ve- sequence RE09¥di Bistwarhgstdrragharized | §RPLorARENYEFRR KelsBoundar i es
of the Fc raqgi a gmg@%k i I i the human |1gG
heavy- chai n 8%5‘8?&6&? usua %/) g‘@ﬁg%aﬁ%?%??‘g?gwPg%\{g%]%gﬁ‘lhgo aci d

resi due at posidogn TBy sp&f ciyroffendme2&Ro0280acht VEGRdamndy bexmber vaiasi nus

th f. The C inal  |lysi i 447 dj the E nber i
(rereor. T ST NS (1S5, 47 RGGLAL D8 10,ihe B purter g
puri fi gati omyQkuhflupitibBaMhatQlas B ehaE QBN v BREIIARS doRhid haanucl ei ¢

acid encodi ng a heavy chain of the antibody. Accordingly, a conposition of
i ntact anti odnieacethalpr dompiniveith resitsddyaspeptinitt i resexiaedhlubar domskuig 7

id d, . i ) i i.th Kd47 . i d ] d, d
ant i body poptartuRabEDhgRE NG RO e At aber S [FVRATL (e

K447 resi dugransduction] 00099] Unl ess i ndi cated ot herwi se herein, the
nunbering of the residues in an inmunogl obulin heavy chain is that of the
EU i ndex as in KdB&@53dtVBOF repiypradeculseor fragmandetherget ithpt kpasificallyef ers to
the regi due r RBG . i - - - [ 00100]
A"f uﬁgti onal ce\r/%dg:}?ocnﬁ b%ggesd}lsdses %%%}%E?Se@t%ﬂrnggggn%ﬂ Soeﬁﬁéstt)efr t%e VEGE

nat i ve- sequeioteint-ctheredyipoeventng ittcat yighalfriece dh oertdinsmbodingnts| thel WEEF Cl g

bi ndi ng; CDC, Fc-receptlor bi ndi ng;. ADCC, phagocytosis;, down-regul ati on of
cel | - sur f ac&esRtEMIpie or YEW: biafing fragmspbiheregtns a slpple faymy sugh 3%t or
functions gepgral A %o Hh 6f ike QLN 1iap j Hik i ndi ng
domain (e. g.eS g[n 'an%é?gg%;}g vgr fhgbf(!e:e%g%%a%%% éngl%ggﬁpggc{;@gte\gs%ﬂo%‘&ang

vari ous assaysvisssofihs MESsteprotdimby bxany te, VEGF . dbéreby piesagingst Hom.

[ 0010 A "native-sequence Fc region" copprises an am acid.s nce

| dent f8al  GIRUIEE i e oguS OHOE G h e Eice o FRPtieBth LR ineditiie
Native- 10seqalerea RUSRG: TSioh PEIARS ekibprd el Fhilaky GesegbkiEng&yv human 1 gGl Fc
region (non- A and A allotypes); native-sequence human 1 g& Fc region;

nati ve- sequence HO®RNH] |4 cBinRsicr\dgGB meceptod prdginvea weepienmel chuledavingG4 Fc
region, as wel.l as naturally _.occurring variap thereof . [00102 "vari ant
Feregi ont gy R Bl s dta Pt bl ol b bR 0 S PR ot et o1 5
native- sequgtieleiskCVEGTiredephy pydteinUe gQithedflit-1 8ARDROREepAtH) RatAS bgbable

nodi fi cation, preferably one or more am no acid substitution(s).

Pref e@bl y, afhending foznd iubitiagitharbipkpgicat aqtiziy of ¥F&Fanestaigi d substitution
conpared to | Ve I t i ent

pol ypepti de,e%}a@g%%{r?%?nﬁa glﬁtg ﬁ%ggc{pg&gﬁagﬂfgr{) %ﬁlsaoaﬁ}légﬁg%:@glngg%@{q (%%3 L?%ns, and
preferably fafamiabadid sapendes datioedt frém \oalyxOandiffereac VEGFUbsdptdrut i ons in a

native- sequence Fc region or in the Fc region. of the parent polypeptide.
The vari ant TeFgy bRV ReTeARIngiaPid Sﬁﬂ%ﬂé%ﬂ&%aprﬁ%s%@s% %rs%lé?urajﬁzsgt 80%

hormol ogy Wi tdhy @ BREENR T8 SRE UBRBInS Frdn® e QR rRM R 1i@’!n{dlbi@l[iing(‘regi819'bF’{PleOf a
parent pol ypeptide, and nost preferably at |east about 90% honol ogy

t here@bt h, rbrleal@fldPRivbsepttr chiebs tinkdolantamind/sdd rjuenges filver ethet h.  25[ 00103]

The term "Fc-regi on-conpr.d si n nti body" refers to an.anti body that

conpr i ses arlMEAELgTAU e el A elo R ieefreten QP amRORsId ng to the
EU _nupberg ngseéﬂe’iﬁc@sﬂﬁ) vﬂfigﬁ @lil@ddﬁﬂhﬁﬂe @Bﬁﬁbﬁﬁd 'b\ﬁ%%?éhdilﬁrgbpzﬁéﬁffm}ﬁ)se d_U“ ng
purification of the antibody or by reconbi nant engi neering the nucleic acid

encodi ng t heof@rdipyaaiill indeotrdi Rygnyplesofcadiperss VESH reenpbori nsptaps areledss i body
havi ng but not limited to, soluble Flt-1/F¢, KDR/Fc, or Flt-1/KDR/Fc¢ (also known as
30 VEGF Trap). (See for example PCT Application Publication No. W097/44453).
[00055] A soluble VEGF receptor protein or chimeric VEGF receptor

proteins includes VEGF receptor proteins which are not fixed to the surface of cells



30an Fc region according to this invention can conprise an antibody with
K447, with all K447 renoved, or a mxture of antibodies wth and w thout

t he K447 weotua0s50- 36 - [00104] "Fe receptor” @ecTHPeR1/06R3Cri bes a
receptor that binds to the Fe region of an antibody. In sone enbodi nents,
an FcR is a native-human FcR [In sone erhodi nents, an FcR is one which

bi nds an 1gG anti body (a gamma receptor) and includes receptors of the
FcyRl, FcyRIl, and FcyRI Il suhbcl asses, 5including allelic variants and

al t er nat i velj2 3 Rvadnrang,dongging Resuch selupledpans %&Wﬁc‘fFe@@iﬂt% s incl ude

FcyRITA (an ;! ! 1 0g: I Fc n N D eceptor"),
wh oh have S apiny ShinicliEaaRlrobinE IUBI Eof PRAEN0 R D ARG REE )
cyt opl asm c \d6GH) dsndtlvempofe a tetsimenitirage decephiod thes gRidréllycdnt@i ns an

i mrunor ecept.or tyrosi.ne-based activation tif. (I.T in.its cytoplasmc
domai . 501 HRERNE PRGUAEASRTGNe BE) REBT e P st P 9 eclp o

tyrosi ge- ba%%greisggai bition notif (ITIM in its cytoplasm c domain. (see,
e.g., Daeron, Annu. Rev. Immunol. 15:203-234 (1997)). FcRs are reviewed,
for exanple, in RAV&dAddidondl YHGE imhirbitorRee dejombrethol, f@:eABMpRAn (WO91) ;
Capel et al

Gin wd SETHYET g EhEeabRr R Ry TR0 B ™

identified igy/diefusupg. Nar e senspmassed Ny 3 & s woBgRb3henesn.
[ 00105] The term "Fe receptor” or "FcR' al so includes the neonat al

recept or, Fdirh,Nawi&H. 113, Vs BandionP 830920108 PataNer 27978 mdt &rifeaINe-gGs to
the fetus ( r Rt \ X v/ i I, |

I m’rungf). 24:%;%%’3((%98%))99/a1rb1(3jhér’nevg{l}lcda7{3l%ﬁg’o@q%&%%s@agﬁgg%@‘p@mggI obul i ns.
Met hods of rMISARMEB WO 291471 33damWM®IFORB 7Tankk oR ndinh afskaeinéngprporaledt i e and
ward, | munal oggpseToday 18 (12):592-8 (1997); Chetie et al., Nature

Bi ot echnol 0317, ehesence Y et CABTE1997) :  Hi nt on et al., | Biol.

Chem , 279(8) : 6213[0@047%Qﬂl@tﬁr%g@ge‘}{egégljyﬁ%twemagﬂse%the in Yefers to a [ 00106]
Binding to human FcRn"in vivo and serumhalt-l1ife of human FcRn

hi gh- af f i ni tpplypiepdde) gnghaliypapiitdedy danbinds asSEBEd, B2, gries palypapsidegeni ¢ mi ce
or 25 _transfected human cell 1ines.expr.essing human FcRn, in primates
Lo whiteh' ¢ naNIEISpRHPRRLT 67 it b SARE B PGt BHOGIE AR A or o, v
2000/ 42072 (JRtiesdydr LAESE-HEMRY aNbbROEscHRII AN SPWICH iR OMDE007d7 M ni shed
binding to FcRs. "See, also, for exanple, Shields et al. | Biol. Chem 9(2):
6591- 6604 ( A0DRybliqanon OP] 20WBi0hd1 G aafifar RIS Bubligatey Mp| 3007924267 tthe t he
strength of ctoﬂfen iRt aa}enigoo“nca‘t%‘nc%‘r’é""eerr“s WIhES RG] e%?éw?&@re%c“ ngl e

bi nding site of a not scute fpep g., an ant %Sgy? ahd s b h Yng paret'ner
(e.g., an amhiogesnboldiflens BIondiieap@ehbptibelsBEe4.1as desk@bedBresn, "bi nding
affinity" refers to intrinsic binding affinity which reflects a - 37 - 1:1

i nt er 88t i on MyeligEEn NeRHee&28874% bt RetilisgtipmNe: 1Q07§141095apdeal/Sand ant i gen) .
The affinit -0 i : pr esent ed
by t he i ssaepLpish o8 280 FodkopRl, o e LG B e e

met hods knovi820-4 1tlhdesaitied in RS Retérm g piph ot nde@$291i 392 dthe entiendisdlesweadtf | ni ty
ant i bodi es general |y bind 5ant !@g&\ sl ovvlly and tend to dissociate readily,
wher eas hi ghviyeh }SrﬁXPSFS%{YnﬂI?O_SHEﬂr B%rﬁ@rt%ﬂ e{ereichd antigen faster and tend to
remain bound | onggpossh MaY tefth ¥ GBfse HBL e pRlic TRAREN hBQiDicRGL pgy af finity are
known in the art, any of which can be used for purposes of the present

i nvenbon. Spbgediide, indubng at antbody thag kewdp kaVEGEnadsanespslypeptidesasur i ng

bi ndi ng affi.nit e described in the fallow ng. 10[ 001 one

embod nent , sjudesis g Hiuad G aibodiE dsPard o R EARRE A B G SR Hreasur ed
by a radi ol ahel@sldantddaanbiiyndtisagbasa s Ridhcai@l Nerzoedorgdyihe Fab version
of an antibody of interest and its antigen as described by the follow ng

assay. Sol utRublicasiondVoGORTA 4 P63 anskorrab Bublegatian oy 800 T0920RTs (@ sbrisy

equilibrati Fab.. .t )10 nt I 0 )t .ed. igen in
t he 15preseﬂjg)«l-zy p%? tlaagst%(fﬁg il%rqqggsfglgbq%#l%Iﬁﬁgb%qoggzé(ﬁ??ggg?)%F ‘ﬁ(gagloga%bci'uri ng
bound3ant i gean0Rd 41085 agdibit UE@bRESHoh Oty 200A102d2¢] itk dé RE noigited tchen et
al., I Mt. Biol. 293:865- 881 (1999)). To establish conditions for the
assay, nicrde8-8epopPand SEPYNEX Technol ogies, Inc.) are coated over ni ght
wth 5 [tg/ml of a capturing anti-Fab anti body (Cappel Labs) in 50 nmM

sodi um carbonate (pH 9.6), and subsequently



20bl ocked wth 2% (w v) bovine serumalbumn in PBS for two to five hours
at roomtenperature (approximately 23C). In a non-adsorbent plate (Nunc
#269620) ,WwOQ0124MD350 26 pM [ 1-251]-antigen are m xed w t IRCT@EPR@I1/06E2Bwt i ons
of a Fab of interest (e.g., consistent with assessnent of the anti-VEGF
anti body, Fab-12, in Presta et al., Camger Res. 57:4593-4599 (1997)). The
Fab of interest is then incubat ed 250verni ght; hovvever t he incubati on may
continue for a Ionger peri ad ut 65 hours) to ensure th

equi libriumis rd98e &Fofﬁ‘éii‘é@ﬂ%l@fﬂ“b‘?qﬁ%s 67 %r%é 1&%7;(0.6%@?&?%9@ t he

capture pl at r f one hour). The
solution is t %ﬁdzrdéﬁg)gggbgggo?ﬁgsg?ate vvas%]eé‘%e% %/tng’r(r)%sﬁ\?m th 0.1%

TWEEN- 20n4 66683 BAnU. §.rPaRBS A pphentionPebpiatoasN dsa@0ad0d s, 20601842082 | of

on & TePeoNPSNENE un0n (PEORMMibF o DBt ofTalne SR Bl  ons of

each s 38 'JOE%Ibf‘ﬁﬁmﬁlo‘l@ga‘:ﬁ%&lh&ﬁ@%rl4@ﬂl‘6ﬁ'(2@ 82ﬂ/%é?{a1r{@ﬁb6@1ne9ﬂsnd' ng are
chosen for use in conpetitive binding assays. 109] According to anot her

enmbodi nent , dtles ardbatiesdclud¢ thos¢ dhantad (o eﬂlmyomﬁé ie mnnflam@np‘ifﬁﬁﬁon

(B acore. 1 ot genreugh ERE MTLE BRean R2R bt R ko ehTene e ps

at -10 respanga dﬂndlieﬁne(thbDy c&ﬁp@ﬁgresﬁaé@pmmhmb@tﬁﬂs a6t 188 @SENSor
chips (CV5, Bl Acore Inc.) are activated with N-ethyl-N -

(3- di met hyl ami nodPePl)Ower %uVEﬁa‘iFopéltlhyélﬁwﬁla&M@éW@EM)deaﬁ@bed for

Nhydr ysucg d C i t s instructions. Antigen
100G 1 el T O BS i R B I TR RROB] o5 g (7.2 [EnD

bef ore injection [a00a ]fAoteffatiee afsponsp’l bfta patteat bioa patfeney egopsioxiasEt el y ten

response units (RU) .of coupled protein, Follow ng_.the injection of antigen,
1 M et hanol &¥ ﬁrélsnlyltwn}%fé%aétae%mm Yrantieanesicaesnt r@?%wsﬁle gocd et i cs

measur ement gyq, hfc%lef?efﬁ%b%kedjﬂo' lzj}a'ngﬁ'tsatﬁ kF&Q)r(sQEfJ ﬁl%ar‘{’c%ﬁ)fﬂamo re
injected in PBS wth 0.05% TWEEN 20TM surtactant 15 T at 25C at a flow
rate of apprasxiramitedffth@Geapintnt with Asswctatceoagenatesh {skeng., amdntd-l\mcv%atl on

rates (koff) a C | at i e one-to-one Lan r bi ndi ng
rodel 1§ Bt AcPBRR” B RN SN i St S BHeal Bjpesesst AP stfoous y
fitting the rageaed atphRnl ARPorleSSASH18HIseA eI RNARN P EdTBssiohN& rEldpdel) i ral UM

di ssociation constant (Kd) is calculated as the ratio kodkoo. See, e.g.,
Chen et al . responsd witBpgater 2RRe30886 p@s:nt frmgg)as alrf:sudtmf thﬂ1tr¢3émentexlé19eds 106
L oY, 16 SHALBRG. PLASTROI SHZRRNGE SR RNl AERARRiRD T at e can
be det er mi neds By % & 10 estén une I hg ech uu Hat> Freasures the
i ncrease or pii@g?fé@ﬂﬁﬁfrbé’lsﬁr{qu@lr es6RNgEsgMivalsi on intensity (excitation = 295
nm em ssion 340 n 16 nm band-pass) at 25C of a 20 nM anti-antigen
anti bédly (Fab for[ﬁ?0 ‘PEtrgoptsaspiseq herearelsy Exenroupdner dgeaisedfhg
concentrati as a

stop-fl ow egﬁﬁgged@%g%ﬁr opho g‘é%:#é?%/ é\w vnﬁ)ﬁgslcﬁetr}r%e%s thefﬂgﬁeooo series
SLM AM NCO'IZnntsglﬁmwmphﬂEGMCeInes( @mﬂtaﬁrnﬁpeatﬁ\reemcéncmmmc&sstl rred cuvette
[00110] An "on-rat rate associ ati on, Eom a rate,"” or "kon"

accordi ng t dmpmn@aﬁ?h%lﬁﬂn&ﬁ rmglecye prragenis Fhaﬁ gdie GPPB%‘EPHé(bove usi ng
a 30BI ACORE- c% og%at‘aﬂ vAthRIr ARG Eﬁotﬁgqgoléé/lﬁé eAx Slgblé‘ﬁg r §nt1b|08§? or afl Scat avay,

NJ) . 1] The term"substantially simlar substantially the
sane, 25as usi@dtagansﬁ antittelyos ese whshfifhibiteert regudes ghﬂ@gﬂ eetihofy oithd | arity
bet ween two n i - 39 - values (for exanple, one associated with an
anti body of aflﬁgelllrtng H8i on and the other associated with a

ref erence/ conpar 6['0@(663an1'1 bég&/ﬂst ar&%ﬂ | Q@hs&ﬂ%rélfl 1§|ﬁh|aht1bdalytv{71ﬁc1@rt woul d
consider the difference between the gmo values to be of Iittle or no

bi ol ogi cal andiably osdiay wimicapt lepgyone pEhgdenciiondliastivites elohpexpepsifde ohe
bi ol ogi cal %Ht%lﬁe%ﬁt eristic

30 [00064] The term "antibody" herein is used in the broadest sense and

specifically covers monoclonal antibodies, polyclonal antibodies, multispecific



S5neasured by said values (e.g., Kd values). The difference between said two
values is, for exanple, |ess than about 50% |ess than about 40% | ess than
about 30%ol2ep#1035an about 20% and/or |ess than about PO%ERI01a/06228€t i on oOf
the reference/ conparator value. [00112] The phrase "substantially reduced,"”
or "substantially different,” as 10usethserein, denotes a sufficiently high
degree of difference betmeen two nuneric val ues (generally one associ ated

with a nol ecul.e and t he. ot her associated with a reference/ conparator

mol ecul e) sURHDPHSY ec&wélsa@m@wmrquws} femgd frofuatilepstByrsingnst aRtHedigs s f er ence
bet ween t he | t he cont ext
of the biol oatél}q%g?{%(ﬁ %I% g%?sgﬁ F)%glrlrsg%lgi%ke}g% ﬂ&s(%?llréd &?ﬁg&am‘&m& Kd val ues).
The 15difference [b@@é&éémc&mudemhmdlmhusem aml,boﬂy)useelmra:ﬂl’EGF gnuagcbmst ibhan
about 10% g]n(gab tha bout . 20% . . tb n abot 309 ﬂ er than
about 40% Plapd groy e& WAL B P%"“ /%%1 lfn%:tal SHWeE ICERBOME ue for the
reference/ commikadcRic zﬂmb%gi'éls &re monoclonal Aflibbdles At Rl FhAInSTRRAIAMBAL S, the
humani zed anti body useful herein further conprises am no acid alterations
in the | gG Her atrehseii difiereni simsehls@damomhudlmgﬁafomnf the bimdingiluman FcRn over

an anti body havj st 60 fold, at least 70 fold,
o east g0 PR OEVEPE Anffo Gertd (@iany G aftecnobisentlnny "5t [ east
125 fold, e\/e@fboﬂﬁﬁ@ltprbejpeélﬁblamlt%dléseﬁ@xbﬁh&@bmdiffe&na@@wpesl&ovﬁqkd [00114]
A "di sorder or "disease" is any condition that would benefit from

25t r eat ment Riprasific antibedigheiey glsode wsed ©rlogabizh ertotsxia sgenisnig eelts wiich Thi s

i ncl ugdgs chr i

pat hol Bgi oal SBskuT Eoine ey Dk SATEHS B8 o pR RS (I 08 e, 1
guesti on. Ncmnﬂbodyﬂ’rag]gemarrpl es of d| sorders to be treated herein include

cancer (e.g., mali nant nd be gn tunor | eukem as .and. | ynphoid

mal i gnanci es); née ApdiTechyigugs fo rafgﬁlfla%mu;rspeggﬁ%%lfmsamled%hay Y Het

gl andul ar, t rders; and
ol andl 2t TRRRAARTB AL o o IRl ATRLUTRIERE) Ut gy or s,
[00115] The dheinnmir$ bevihg giftirértepadtficigediseoMistein, &hdnd Gndld, ﬂe@aﬂ\{me

abnor 11 cer 0t oy PararPan0 ol EnbEamRede N ALic PR LTI ERAL ve

di sorder is 3%3808k9) hid AaRLAADRANERBnced M (s6€k!g AU 8! Pitgkiats. \5973(1'1%@?der i's
angi ogenesi s. 5[00116] "Tunor", as Gsed herein, refers to all neoplastic

cel | growt h Mnldi-speeifictaatibediesmaywlse hemadeby grgineeriog elrstrogatic steefing |

pr e- cancer oyg cer aus, ndytissues
"cancer ous", fﬁgtéq?r bf 1Pglaer At Plcshc??r Jigsrie ot %U?o;is%}%(?gplﬁ \//8§%j|6(sdgrc &r" and

"tunor” are1mkingrmtouﬂlrﬂlofeamﬂdd$¢s\tﬂfﬁgmreﬁﬂ‘sﬁereeagt USE&itNo. 4@76084.7] The
ternms "cancer" and "cancerous" refer to or describe the phyS| ol ogi cal

condi P on i rinddireanag. Mhatali Scieyes 228 (193D r &bt esing leHcipg Zipagrs duiPedber cel |
liferat de Ab t ,

Dhret o, (AT EPORt (ETEE kLGNS U aSheu Bl B ST

exanpl es of lssﬁej'usmgqtcmm)dy'htebhtdﬁo@qﬁmamkmgd&dﬁemﬁammbodyl ﬁua’gn@m(@eer

i ncl udi | |
g:jgﬁogalrggn%g ]IGPITIEF\%PI ?f%g 23 SCaR[g’au@ﬁWﬁgc’c 996%%&?%@? n@‘}d usihcer of
the peritoneypeReRaFOea) Ulddrs CRBEY GrRsINI & allJ. $hARGIN 1 $201984)

(|nclud|ng e.g., gastrointestinal cancer)’, pancreatic cancer (|nclud|ng
e.g. ZﬁetasﬁBéSﬁéﬁéleadpnmm@m;@mpauﬁgmnﬁbﬂasa@mwcnbeiegcathanﬁaﬂalovarlan

cancer, Ilve cancer ,phg?ﬂﬁ() ncer, hepat oma, breast cancer (including

|l ocal |y 20a Qﬁ@@ﬁQ e ‘metastatic HER-2 negative breast cancer,

col on cancer, col[Qp@t] #EnglhdEe8 antiKIIKQATET thade @} mote BliddABnAAELAOMR, sal ivary

gl and carci noma, kidney or renal cancer, |iver cancer, prostate cancer,

vul val cancaindingsitesi includinesiOctonsp antikodiess cirn alva inghatled derepuéseeaes of head

and neck cance ? §§pﬂﬁb% as B-cell |ynphoma (including | ow grade/follicular

non- Hodgki n''s %&l); smal | 251 ynphocytic (SL) NHL; internedi ate

gradefdol I'i cul ar [Dibhs8]Tht entitesdlyadr €ragm@sicherein also includes a “Dual Acting

FAb” or “DAF” comprising an antigen binding site that binds to VEGF as well as
another, different antigen (see, US 2008/0069820, for example).



di ffuse NHL; high grade inmunobl astic NHL; high grade | ynphobl astic NHL;
hi gh grade small non-cleaved cell NHL; bul ky disease NHL; mantle cell

| ynphome; wol2D&/0edsat ed | ynphoma; and Wl denstrom s Macr egirapradiiinezsa) ;
chronic |ynphocytic | eukema (CLL); acute |ynphoblastic | eukem a (ALL);
Hairy 30cell |eukem a; chronic nyel oblastic | eukem a; and post-transpl ant

| ynphoproliferative disorder (PTLD), as well as abnormal vascul ar
proliferation -41 - associated with phakonat oses, edenma (such as that
associ ated with BP&YGY]ThrarEYody g5 dragmiegisan ajinadonied as 6MEGE antggotigdr m
"anti - neopl i m;a' QR vank ha . gpsgﬁ' 1,00 -+ aptd - cancer
agent" ref e?gtdtngetg corrg%%{i '? ?rglnnolfjrg\él? E? hlelﬁﬁl?({ri SZ‘%I%I ?l(rallg cgﬁlgg%ﬁg%h%?(?{s?%éng at

| east one aasidesribhé imPEARG0S/0&02TL, WO2¢09/0802AL | WEnoe0s8azfent . " Exanpl es of

chormt her apaatroodgeilie; GRBIEN BRRTDFOah DLEERes M Rhias] . Mm s, Sgenis
used i 5 radi®fbqasydehAPWO 201d/1 4795 0BRSS ESoPBRPES c FBGF dnYiBBfirige0genesi s
agents, apoptotic agents, anti-tubulin agents, and other-agents to treat

cancer, suchlesgitedteig. in GHBRO PO/HISOB OWEES - ANA2),-REDBP AL i oidDe § VE Gl -

i b Lor ) - FRTECRR T RRIORT§ b s P R GARR! fozpyBgrsfobidRde, « "o

derived growvh2baphessionVBEGH-DIB) (€. 9., G eevecTm (I matinib Mesylate)), a
COX- 2 i nhi bitor (66(97}9;1 cel ecoxib), interferons, cytokines, antagonists
t

(e.qg., neutralizilf Anoigpletsy” enhodyiinene whishdapbearidentigied @né f ol | owi ng

15t ar gt s Er o FLABR b RRA o PROTIRREh B Bt Sy Ao G VECE, o VEGE

receptor(s), ctive and organi ¢ chem cal agents,
et c. Conbi nafantaisinhiteroaponaite ofitSmatinacénvii@dmient 4rb eatanatswhioh would [ 00119]
As used herein, "treatnment" refers to clinical intervention ip an attenpt
to alter theNSHEEMIth tesearel dipenete qribsrapeutiarseiorReaniedygaid Way ed, and

can, be _20perih QLB ikl sfont GhesPhRAAK L RirALe Gl A BRirGOMIS Solfescl | i cal

pat hol ogy. Desira fects of treat I nclude preventing occurrence or
recurrence dh sdinsesbedinantseen antibody o pueifidt(d)re, grekten thars Dife bty vediglerof di r ect

or indirect pathologjcal .caonseguences, o he di sease, preventing

met a_sgg_si s, a@&&?@a@i Ar‘?ber?lﬁ?f%;%é(t g’r(ﬁ’i&mﬂp@e Joagdelgciiy _?)‘Hj,oméﬁjéllei oration or

pal l'i ation Qingdafinélits e gRakt BHaB 008NE, (VBTEhE 32110 adR@fecl SURTRMRED HBtR@Resi s. N
sonme enbodi nents, antibodies of the invention are used to del ay devel opnent

of a di seasdeast 1diesslugesl N-terminal[q@meop! aninoatidseqianse hyrwsmef, fatef ers to an

amount effective, at .dosages_and for iLods of ti y. to achieve
the.desi rca SPispER PEREREE s8Ry e oP D BT Blersls By BERTPREH unchf

"t her apeut i GadldcyngedfatddveinaronditionsOfsir, SersbapreCoohesid Wu®br diker
i nvention, agonist or antagoni st may vary according to factors such as the

di seas® st atsfin glyelatedeantibadivinglidemnihe gntibddy 2 wely wilthaiecorapiganticgllapnes ty of
the - 42 - i ‘lag}%fg i ] LG desired
response in a?k%g(%%i%@fnggg‘%ﬁ%;ﬁ%ehaggggdéﬁ%?a%gﬁ y e ﬁ@giﬁt}v\v/ﬁéﬂgﬁ%hﬁ%e’é?@ al so one
i n which anyOtdawrity, howeedr isoltidaintibédyesilsbefrepdred bybsicanosé pmifeatibe,

agoni st or antagoni st are outwei ghed by the therapeutically benefici al
effects. Thé™®Perm "t herapeutical |y effective 5anbunt” refers to an amount

of an antibody, REhYAGPINASCRHERHAIA Fhal®f hétllofetrameric glycoproteins of

25 about 150,000 daltons, composed of two identical light (L) chains and two identical
heavy (H) chains. Each light chain is linked to a heavy chain by one covalent
disulfide bond, while the number of disulfide linkages varies among the heavy
chains of different immunoglobulin isotypes. Each heavy and light chain also has
regularly spaced intrachain disulfide bridges. Each heavy chain has at one end a

30 variable domain (Vy) followed by a number of constant domains. Each light chain
has a variable domain at one end (VL) and a constant domain at its other end; the

constant domain of the light chain is aligned with the first constant domain of the



invention effective to "treat" a disease or disorder in a manmal (aka
patient). In the case of cancer, the therapeutically effective anpunt of

t he drug wenor2ddoesse t he nunber of cancer cells; reduce Phe/HRPO6RBEE OF
weight; inhibit (i.e., slowto sone extent and preferably stop) cancer cell
infiltration into peripheral organs; imgbit 10 (i.e., slowto sonme extent
and preferably stop) tunor netastasis; inhi bit to sone extent, tunor

growth; and/or relieve to some extent one or . of .the syrrptoms

associ at ed WIEW ¢Hen, @%é@rhghi‘éh%lﬂé(a%%?tl%ﬁ?mﬁlﬁés éif*&}’@dé"éiﬂl e &eaie gr owt h
and/ or kill el i / t oxi c.
' one. embodun) o fp SBRREAAS ePiculdr ol 254 RS, B LA BToEYh

i nhibitory dmetfate bdtwea]ﬂme hight- dlﬁﬁnhmﬁielaeymhamherlwhedapaum caI I y effective

amount is an arm é_/t afhete s the,surviv f a paLient not her
enbodi ment, the tﬂ 9&3 G VAR L% AL 1ty Ear ‘h ‘Emfﬂg g a‘h%’&’ﬁfiyf 8 i nproves
progressi on tB'ﬂ?eean%%l{éﬂ/rﬁhal%nﬁnﬁ%tf'tlﬁéﬂeavy BF H’g{t%ﬁﬁh%tﬁé AEbOYY . viyal " as used

herein refers to the length of tine during and after t reat nent during
whi ch, accor\@rla@etdgmtahleofab@b@@mham@maﬁbﬂereferr@dtw mg“\éH siTbé aarlacbtle

investigator 20th t s di ease d not .o WO S€e does not
orogress. . donfiny §esBSehioistf, 5 BEGralRRy "By edbrva e SEUbs to an
anmount ef f eqhé Ml@st@hasll@qﬁﬁesfaﬂﬂnfb@ﬂ Red t@fisin ®e dntigen-BREARESHMeY, tO achieve
t he desired proph%lactlc resul t. éflcall but not necessarily, since a

prophyl actic dosd0P&73isEre tewn Svasjabler sefgrsitaithe lgcighatgertain poaions@f tht age of
di sea th Li I t.

thor agut o TooSRpBar i Ve ih S e B e A o BRERA B b, gent
as used her ehemblmdfngraadtspecaﬁcstybaﬂeacicpartlhaar amibbdy f@ ikpanicalaeahtieehhe function

of cells and/or causes destruction f cells. The termis jntended to
i ncl ude r adildA¥iehdhe tabpEY Iyt gven )é\fi@mbuteﬁltéaoug qussh ewtﬁbfemﬂomeﬂs Re'
snl53, Bi 21 d iC agents
S06.g. et hat FoymAnS ILATLARAILYE i B0l ARERARS s bIRRIPRIETARE |1 a0t ne.
et op05| de), (HORwm) bbihdnnhe Inghtphaihand the heany-chain @armﬁié domadosicThe mdeunor ubi ci n

or other intercal atin ents, .enz and fragnments .t hereaf such as
ool edbyt i o TR atseN i RGOS of P Tordifs il YT e neleh ol SR rol ecul e
toxins or enErRyBTHhERddablAddnalfs sAki0s h&vy %@ﬂ%ht HainsfedBg@dmpridleadlr or ani mal
origin, including fragments and/or variants thereof, and the vari ous

antitumor orFRaregionsalatasty éﬁ@@ﬁngahﬁ@tsh@@ééénmrwn @m@ﬁted)lwdhr@ﬁwlﬁﬁgent s are
descri bed beI 0 /% tu(r)ms o%'ngc in 1}1 SSHETER E'\StnrlUCt i be%a SRf cells.
[00124] A" fqn 8 uty"e aggh 'SOR AR Cal %8 8mt1d3 P in the
treat nent ofsnﬁameeerTheﬁxaRpﬁ@éacﬁfch@lhaf@mél@t@@ﬂmt hﬁcl@@qjibﬁnm@fﬂyuﬁ@FR' kyl ating
agents such as thiotepa and CYTOXAN(r) cycl osphospham de; al kyl sul fonates

such 39 busurgians andepihdhe HYRsfram gegsherchain; ccalzﬁlbqt@rm@g fermaonof Benzodopa,
H0car DOAUOD G IBLHHBHORe R A HUUR AR K RUIVIEININ 0%, 0P IEh DY} arel am nes
including altretamne,” trie ene amne, tri I 'ene osp oram de,
triethiyl endhdmwphgmhbdmmtdﬁfmﬂmmoﬂ mlhydlldhmmﬂemﬁi[{m],th Rxtlheade NIDs

(especially atacin and bul | at aci none) ; 9 t et rahydr gcannabi nol

(dr onabi nol (%@) e(%n)%anb mANSHE AL Olvpfgg B4y 1n thehiRtiNg 0RBR : bet ul i ni ¢
acid; a 1503&%59&3*‘1%%1&&@51{3 'bejéx'PlgalE %m%)s’@?f@&éﬂ fonéis ﬂl‘éﬁ’ at PRAEHEASH
(HYCAMTI Ng), CPT- 11 (irftnotecan, AR(r)), acetyl canpt ot heci n,
scopokectin ofalmjatﬁrbodymrwmbnm-demdem)celhhiamstcay1 n; callystatin; CC 1065

(including its a e el esi d bi eIeS| etic analogues)
bodophyl ot ox: n: IGGARyT AL ARRG o sdgbs R i B DpnTeer af

(particular |v§ért@l'$ﬂé’£&s%@&l¥§¢dﬂb7e BEIn&d 6RO RIKEGS Bledly d@ml&%‘é&a&um kgppacar myci n
(including the synthetic anal ogues, KW2189 and CB1- T el eut her obi n;

pancr at i st at(khanddagidde Oai kasgd an therorine 8¢idspauenedstaf @lgeerrmm@tlhdqx@al@mh as
hi nbuci | hi fani d
mochl or o har no. HAURT A8 G RS ROANiens P U ARG gk am e

novenBo chi n,of pinigst ¢ chalgs, apfieshidsnusinuneglobuliak psdnaid Meigned @cifferentst ar d;
ni trosureas such as 25carnustine, chlorozotocin, fotenustine, |onustine,

ni mustine, &MIS§sarlingrRAdE five maggficlaspestat e@n%e%loa%hmh@%ﬂé‘ai lekele(hiangi ot i cs

(e. g., cali ggm l,icheam cin
onegal | (see I%NP-QHEI gé‘%rarllg\?vﬂl%&%%}gnt .Heégsﬂgngﬁa,sg : %8g%§§?f§g’4)) ;
dynem cin, incl ud| ng dynerri cin A, an esperamcin; as well as

neocar zi nostatin chr onophore and rel ated chronoprotein 30enedi yne

anti obi oti ¢ chronophores), acl aci nonysins, actinomycin, authranycin,
azaserine, bleonycins, cactinonycin, carabicin, carmnonycin,

carzi nophilin, chronmonycinis, dactinonycin, daunorubicin, detorubicin,

6- di azo- 5- oxo- L-



- 44 - norleucine, ADRI AMYCI N(r) doxorubicin (including

nor phol i no- doxor ubi ci n, cyanonor phol i no- doxor ubi ci n,

2- pyrrol iwo-2dmxanishi ci n and deoxydoxor ubi ci n), epirubi cPOT/EPs@n©bi2aé n,

i darubicin, marcellonycin, mtomycins such as mtonmycin C, nycophenolic
aci d, nogal anmycin, olivonycins, peplomzin, potfiromycin, 5puromnycin,

quel anyci n, rodorubicin, streptonigrin, streptozocin, tubercidin, ubeninex,
zinostatin, zorubicin; anti-metabolites such as nethotrexate and 5-

f1 uor our aci 11805180y 1860 186 d8f o 2aA AsdruBhe hegryrehain qenst §pmAInS that hot r exat e,
pteropterin, I I t e i . I raky

6- mer capt opucrO ?1%%%‘?1 ﬁ‘?g%‘i%ﬁf?%ﬁélﬁ?%%ﬁ%%gﬁgg%%glﬁﬁréF%ge%a(ﬁztﬁ’ (Q)g% a%(li.l%h as
anci t abi ne, rageectivdlyi Ties subunil S@zAwEh ahhdreecdim@nsiviial confi @raiing &f

di deoxyuri di ne, doxifluridine, enocitabine, floxuridine;, andrqggens such as
cal ust er one,difdersnipdasserodidmanypogipbaling ae weliknpysrad descrivedpencsdbyaie,

t est ol act one; i ! I, i

tril ostgane; eflp {)%E:ﬂ%%i br%gg}lazmég/ﬁgcrﬂa@lﬁﬁb 2%?’%&?‘%? }gg‘?éwtg@gﬁ’ ate(r)she;

al dophosphar@dg20§i0y.c Asiadehodymmobepart offe largec fidj onemoleculadiotmedngacr i ne;
15bestrabuci | ; bi santrene; edatraxate;. def oLaqr;‘j ne. denecol ci pe; di azi quone;
el for ni t hi n&OVEPT BORTOH Sl saEtion Of dhsatfiPPOnIth 8P g METRNYal | um
nitrate; hyqreepdioedeptld®@pti nan; | onidainine; maytansinoids such as

mayt ansi ne and ansam tocins; mtoguazone; m toxantrone; nopi dannol;
nitraerine; pent d80@i#6] ntheghemsifelllength antibody.”ijntda soixtzndyr "cmd; “whole

2- et hy} hyd i.de: ., . ne;, PSK 2 har,i . | .JHS
.y o s e D ol PP SR F TRl
Spi roger maniitatt fof U Qfitsoddatdbimentsl A ZlefH@NSs10w., Zhé ferms particularly refer

trichlorotriethylamne; trichothecenes (especially T-2 toxin, verracurin A,
roridin A arié 2Bagibadyrvafh heavechains that epnédin ae Fe manps) NE(r), FI LDESIN(r)) ;

q bazi ne: AN ol s i ol . Di o
Gacyt 0o ne: " ar abllBaur et oar EsRbaR. o the BLisBh AT RRERESE s )
paclitaxel (Bt csijosatdd/@rascybeiokiblmdietg ok eglyolathyli nceton, N.J.), ABRAXANETmM

Crenophor-free, al bum n-engi neered nanoparticle formul ati on of paclitaxel
(Ameriléan Phar mad8¥t 18 aiAnRedy Bpgmenss hepippitsed, Portion HfandntactmyibedsoTERE( r )
doxet axel ( -@% i dnt k& reof i dnti i tabine
(CGEMZAR(T)) %?gﬂé%ﬁﬁg%qﬁﬁh ; g%%tl%%grtgg%{l %pé ri n@}rer?ét %{n?@%(t%e%nﬂg tinum
anal ogs sucHragmentssptladé Ratairdb'cBlabdphked Fn fragmais ad b auees( MitaBAN( r) ) ;

pl ati num etoppsi.de (VP-16): ifosfam de; mtoxantrone; vincristin

OO N ) ST BIFS, Sindter e iCBab gToleclso anar et AP BT RERI TR 45 -
novant rone; RARLAGIRL TragHRHRONYCI n; am nopterin; ibandronate; topoi somerase
i nhi bi tor RFS 2000; difluoronetlhylornithine (DMFO); retinoids such as
retindPc acid; cdpediidhsipaa dixBsuopaf antibodish aradaeesupioodérticalaandigpn-abl e sal t s,
acids or derj.vatives of any of.the abaove; a || .as_combi nat i.ons.. of two or
more of t ho tiidioe i@ J8eq b THAIRER LR R et e 5P SN HAMNIBERUE  apy of
cycl ophosphaiiit d&esigeux OF ¢1bfir §dnilent W ISSE inGinle A€ ety dblilﬁfi b S§k@NEe réddiy FOLFOX,
an abbreviation for a treatment regi men with oxaliplatin (ELOXATI NTm

conbi ned wi thepsnpgatadt yisldsenieb e fragraent thah Aps BYRcanbiCREEapBIMILSIggent s

i ncl ude the . I 1sef. nti body drug conjugates, such as
mayt ansi noi g&{?mﬁé@gggggg%ggﬁlgggﬁ%%he auristatins MMAE and MVAF, for
exanpkg. [ 00125][00@@0¢ rrdtvh ey thpenihinounagetiicgly falgseni which dentamntaicohpiam®nal
agents" that act {).o regul ate, reduce, block, or inhibit the effects of

hor mones  t ha"lgghOiBAtigote Ihencerdiment. ¢ Brehain §rdPeHes OPHEROf R the form
of _Syst e .difikr WileroBAdnk 0RE PRrgin Ve bRRIORE: AATMRIRA.dhaERe! ves.
Exanpl es include anti-estrogens 15and sel ective estrogen receptor

nmodul at or s (aS&RMiipn. Ime kindiendhainf Ior (seikarspk@es, baerbedvlyeand onedightHchgn
NOLVADEX(r) tanmpxifen), | STA(,r )., ral.oxife .drol oxj fene

2 hydr oxyt andRREAOT e anertenbiriny & apls fudide G: sk e heand
FARESTON(T') 11oht 84 ARE cha banlisQUPAS B O Bferi€SHTRARD ah AEQRI P that in a

down-regul ators (ERDs); agents that function to suppress or shut down the
ovaries, fortwo-chain Fv species. It isin this configuration that the three HVRs of each

variable domain interact to define an antigen-binding site on the surface of the VH-



20exanpl e, leutinizing hornone-rel easi ng hornmone (LHRH) agonists such as
LUPRON(r) and ELI GARD(r) | euprolide acetate, goserelin acetate, buserelin
acet at e awo 20r@qosoel i n; ot her anti-androgens such as flparaw2ae/06223¢ ut am de
and bi cal utam de; and aromatase inhibitors that inhibit the enzyne

aromat ase, which regul ates estrogen praruction in the adrenal gl ands, such
as, for exanple, 4(5)- 25im dazol es, am nogl utethi m de, I\/EGASE(r) rregest r ol
acet ate, ARQVAS| N(r) _ exemest ane, f or mest ani e, fadrozole, RIVIS

vorozol e, FEXRRS) ICAlegRishe thea%H&ﬂ#a\m@xepyg%@g@m&f@%ﬁmwrftoal&ed. t i on,

such definlt es such as
clodronate (fo Bgog(a%}?ég%} %%E%%le)cvaﬁgﬁl%ﬁ) ﬁé&w %ﬂﬂgl@ EE%E_AQ?B? dronat e,
NE- 58095, Z@WETthfee) HY Bk epkrcding for aﬁ@n@gnnmhmhedlmmanoegcd‘g@&ew bind

al endronat e, AREDI ﬁ(‘ L@pam&) rona?é é r t.iludronate, or ACTONEL(r)

ri sedr onat e:3N4geHa|t af p oS ALY Ph ap e1e edl?IBQIBBéH"e nucl eosi de cytosine
anal og}; anti Ser[@@OSQ!]'W'f?&‘iﬂeﬂ?@onwﬁﬂh‘e%ﬁﬁf lad §i &S&dd"@énable% - inhibit
expression of genes in signaling pathways inplicated in abherant cell
proliferati clomagnscindabso dootalrtsth@tant?&@nahpﬁale IFeht chath Radsthedinst epi der nal
grow h factor rece t Or VaCCI ch. as THE T r acci ne and
Gene. t her apycUSETRaEn (D Pine Va0Y KPRy RS e s Fabvecr nr
vacci ne, Sarfgh MMtsEP(yrthe M@GifbM6F a FMRECTHEEL N (H catr&p@ﬂ tSAMBLASEhd hefRi bi t or;
ABARELI X(r) rnRH;, lapatinib ditosylate (an ErbB-2 and EGFR dual tyrosine

ki nase smal [chawl @dLdempingpeioe oaF §bMeRAFtaReSEBT p1afibodyrhinge region.

phar euti ) s t he
bove r 00138 RrEg RN ER Ao Sp BIES i bRE M AL RS G Aot ' 1
10corrpound Qronﬁtﬁ)lﬁtmalainsdfeaﬂ\dnfreélthlmfgrhlﬁ sF(gb’oydntibadylfragmpitobiifi@nidg i on of a

cell. Exanpl es of owm h inhibitory agents jnclude agents that block cell
cycl e progré’%eerBFPd(lé?&,\% BirgoEF e’ ﬁ&gntqaasnwlscfbh%e‘)mg%%ﬁﬂ%tbsa@ﬁfls t hat

i nduce Gl ar t oang @‘ﬁsﬁ kers include the
vincas (vi ncdrrlighztl ne g&éﬁf\}?ﬁ% grsl{lés&fan ta anée%‘Ille nﬁgt%%gg?égﬁrer ase ||

i nhi bitors such 460042 %Smmg‘le-ahzyanwﬁer 1s8nt algibotly cragments gbinpiipe the VH

((8S s) 10-[,( m no- 2f36 rldex-alll_lﬁo-. ) )

hexap anos gi\ay? ohaigs gt "ilbantt YA g0 ehege 9mpins ATERTESENT 814 HI0&IF oxyacet y1) -

1- met hOXYﬁp oldrepRRNEMAL eh&H AR Ihe s@Pbele@ﬁtﬂef&%%hﬁ%h%sm et oposi de, and
bl eonyci n hose agents that arrest so spill over into S-phase arrest,

for exanpl e, pot)mﬁnp d<lyrll@;r bﬁgfealgém‘éHgtué Wla@ommmhnaf @nblepﬂm&(m@rm
dacar bazi ne, S atl net.not r. te, 5-fl raC| |,
and ara-C. If gsm %Iﬁigcenhiﬁh olpudrgc'i1 PRCMe K \ %uleagf % s@s{ of

Cancer, |VEndﬁ|]$@Waﬁﬁlﬁboi’@ﬁz@ﬂ\/lon@dﬂonal@hﬂ@éoﬁés Yol. N3 iRdsesbur&ahd MoYEd e
r egul atlon oncogenes and anti-neopl astic drugs" by Murakam et al. (VB

SaundéPs: Pt Fe(§éllb$ﬁré/er@§91§?w eukel%4) Ipp 269-313. The taxanes (paclitaxel
dd t | « f Wt
and docet axel ) arég%?ér@ ﬁ%ﬂt@ﬁ'ﬁ @%ﬁ’ e A5 h%fl%%lyl lfb%l%l?ﬁ)g ree.

Docet axel (TAXOT one- Poul enc Rorer) romt Eur opean
yew, is a semhggmbﬂnéiugcsnanaﬂm@u&ag}ﬁemmximﬁrwealhea\TyAM@Iuﬁ KariabBs dahah- Myer s

Squi bb Pac axel and dqc e the senbly of mcrotubules from
t 3bu| i )n di nék)@éﬁane&eéiﬁpquggt-?ﬁae? SERAN @%m%g} (}{ﬁi%ﬁhﬁ .S%ae Be¥BERHMY i zat i on,
whi ch resul tainTViHI& )N ?rl?isfng%rlnﬂ”(fer fHaf R3S sHdx ©&l1bR-panA¥heddn ths used

herein, the term"patien refers to any single aninmal, nore preferably a
marmalZS( i ncltweidogasscin the senineichsm, dird dahansse féroed E»qaatmp\mh thgogs, cats,

h bbi t |
o1 mat s, - PR SRRt RO AN Y EP BB B at | en

herein i s a bidp&iles may be bivhRAL&HispRcitizu )i fsddieshes @dstrib& @b fallPe, ohuman
subject, including a patient, eligible for treatnment who is experiencing or

has experi emz(@mpbnEPélIM,,Qﬁ?,eWQ H$5/01161; Hudson et al., Nat. Med. 9:129-13
(2003); and Hollinger et al., PNAS USA 90: 6444-6448 (1993). Triabodies and

30 tetrabodies are also described in Hudson et al., Nat. Med. 9:129-134 (2003).
[00084] The term "monoclonal antibody" as used herein refers to an

antibody obtained from a population of substantially homogeneous antibodies, i.e.,



5synptons, or other indicators of an angi ogenic disorder. Intended to be

i ncluded as a subject are any subjects involved in clinical research trials
not showiwgQ 2ary1e3soni cal sign of di sease, or subjects i RCORPRE 1062230

epi dem ol ogi cal studies, or subjects once used as controls. The subject may
have been previously treated with an amd.cancer agent, or not so treated.
The subject may be naive to an additional agent(s) 10 being used when the

t r eat ment herel n.i.s started, i.e t he sub{ ect may not have been previously
treated witHhe F@Fw@%@éﬁﬁq‘@dle&?omlﬁmﬁé‘@fpﬂ’% 4t1@ne%§ee1|4€ntw&1 @ﬁ@%ﬁ%er apeut ic
agent, a gr ry e" (i.e., at
a set point %Q?He@tgﬁ#ng ﬂﬁﬂ}adl n?%r%@%ﬁﬂ 8%1 o? etﬁgt fi rst @%gééﬁn]f

anti - cancer rinot ifteommeaThtsnthenmdnﬁef ‘mernecionals um:drca&es thh ehajagtelocif the:r eenl ng

t he subj ect beL e treatnent .is 15f§m*rencede) 'nai ve" aubejélects are
general |y cSHEPRSr QA Beipg 2 xBgat dscreignt %‘B‘i’ Htcewlflﬁn@ﬁ i t i onal
agent (s). suchan{o%élg%l aﬁh@odyet&mcamhﬁ'é%@@&ﬁ hrﬁ%'od{z %xﬂ?hﬁh% refers to a
sterile preparation that is in such formas to permt i ol ogi cal
activity of mheveme@h wanence thas bbwls eftirget imhereimihd tatgetdfindiogpelyneptiis

o onal_<aTROGESob Rkl 5 ARURERSPRLAILYGEL SR e © T

fornul ation Hlﬁdlag:gagp@pt@é séduRfcd fr@ﬂmaa;ilhrahtvawlypegﬁ@@geqaéhc%msmnd their
spor es. A "package insert” is used to refer to instructions

customarily eiXﬁl@Plfdﬁ@ SPWC%@mfemis &in batraelestif ofthey gsedienceciigipdduct s or

medi c nts e | S, usage,
dosaggﬁeadmI)r11'§lljsa§Hry @?O%%E 3 !rlg(}}f ﬁ%&%‘?}s, ao(% er’?%grggf:ogh% |%?: products to be
conbi ned w trhcddﬂﬁnmmeu)nps ohiulmdsuld aadhdurstoed ﬂliaﬂgselémmbtafg%t bngdtnlge use of

such therapeutic products. or arrents et.c. "kit" is any

manuf act ur e S@@ue@lce SR aer %?er fzﬁix'ﬁ‘é‘Pl)e @Gé’d’ﬁ%‘fﬁi @iff w%v fr theftgeget. dpre
reagent, e. n i d or a
probe for sggg} I ca f& {Btengéﬁlsﬁhﬁégﬁg%m@ givegﬂgﬁgg%ﬁ%?gft%}%ug@e ﬁ{e - 48 -

i nventi on. Th@unammmanmug@nuawpnekeuahkyepmmﬂmnsdﬁcdmsbmhbamednddunsold as
a uni r perfa n resent invention [ 00133]
or i pose @i TRGH. SuUEGHEANE BTt i CERHILS) SCahenets BE0 & RIROURpr 1 ences. * a
clinically unasegPsaRsYnneBn.| BV&Int@lt tb P¥lyeloh¥ antib M) Pepirh@sts, RhicRCcur rent
treatnment with one or nore nedi caments experi ences one or nore negative

si de- ef f ect §ympalm\melmdedémnt@n@@w|daltee@dtagén@t\mﬁfﬁenwer@n@ntﬁons| dered by
an_ exper i en(‘(eqtocl I nleacc anoﬁ[o% ottjlel aSItl nl fIo a{I]ltOh con antslb ({ repava n1s Seri ous

i nfecti ons, ‘&on 6 Qtlve earl fail ng PY Rat 100 ?5@%8?n o multiple
sclerosis), diegfetfabsiasta dﬁyg»eﬂaemmﬁtmtayi,anﬂgw apadtieloa s thelr spye@ntiss;, hi gh
degrees of aut0|nnun|ty a cancer 10such as endonetrial cancer,

non- H8Blgki n igonoglasRbAiboRY preperagant e adpangrgeapseindbaidiey, are orcatlEncer |

ovarlan can 5 (TB), etc. [00134] By
"reduci ng tﬁlglc?lllts I{Efédgdg’(r)ldggeartll}n\&}gﬁls%)e T#stect is nmeant reducing the risk of
a side effect res[OO(DSSr}gTHermmhﬁee‘&hmtonml”tlhdlbdites thetchgraatesdf thenibodyo a

| ower extent than k observed resulting fromtyeatnent of the sane
patient or 28BeHg F?é‘i‘edpfg P &fsiintlly hgmegensiug W%%ﬂﬁ%%f@eﬁl et anent .
Such side efif g6iis b'e@Bﬁ%‘%d'él@%ﬁlrﬁl%tpr{)&fcfngn %pﬂl\é%nﬁ@&ﬁlr @ﬂﬂﬁa@ﬂ‘du@drty, and are
preferably infection, cancer, heart l'ure, or denyel’i nation.

[ 00133F By mcth@dallémr@'Xample &mnmmoatqnalgahtubsdlﬁewhe wedpaadcnglan¢awdhyhenay, t he
performance and/ or riﬁsults of a ftI)I‘St anal liﬂ pr ot coI with tlhe

per f or mance PrOGERYFHION R e Qads bva %@b%ﬁha igugssingly Blugofo&%‘llmp for

exanpl e, oneh&BybriReal HehbEBUL. I RoRibr and MilSteind M@l 350800P1EBG8); i n
carrying out a second protocols and/or one may use the results of a first

anal ysi s or I]Iﬁlmodféél Hxpradomes it 6B: debet1985)s sbdaw einhl §ibodiss: fr ot ocol
shoul'd be p b ;S}Mé%}c}? (E%ﬁf’%fr néslplargg ;&%tg&tb)rgésngdat fb% in, one rmay

use the resu an analytic m ne’ Wne 253peC| fic
t her apeuti c H@gmeﬁmgusahgnmomW@mﬂamwdzagmMT C%H(Hybazﬂomm poMESF
(Elsevier, N.Y., 1981)), recombinant DNA methods (see, e.g., U.S. Patent No.

4,816,567), phage-display technologies (see, e.g., Clackson ef al., Nature, 352:



anti body, should be perfornmed. 111. Methods [ 00136] The present

i nvention provides nethods for identifying patients who may benefit from

t r eat mentweoi2ote/anssant i - cancer therapy conprising a VEG-P8Iar2@goni2se

nmet hods of predicting responsiveness of a patient suffering fromcancer to
treatment with an anti-cancer therapy cyprising a VEG-- A ant agoni st,

nmet hods for determning the likelihood that a patient with cancer w |
exhibit - 49 - benefit fromanti-cancer thera risin

ont hooni st . G R A Mag eaahwﬂn@o{ RaSt A0 sBaIBh Y’ SR eset bt an
anti-cancer ) hepapysR .Qé@hf'@ ?@eé{@nfﬁ%@gé& &Q@(&?\}EG{_%@H hods

conpri se determni ng expres |on in and iloin a sanple
obt ai ned fr qa0edeFgdhtuse MNASWIEL ¢Dh(34):|1e¥&]- 1@472\@@%)2&11@13@ eVl o in the

sanpl e obt al ed f n ove, a refere vel indicates
that the palPareohaprbunebitl-or oho1s B2 RS FREIRE PEAHERE { her apy
conpri §i ng %u\»ﬂ%%r%ﬁﬁﬁﬂ-@ﬂkh%hnbéd‘@tmtaﬁﬁla@@ﬂlhﬂﬁﬂve%ﬁs b4l 88dEHumbikel | hood of
benefit fromthe anti-cancer therapy, or that the patient is nore likely

10t o be respomyingglobolin lasaongames @nqomntgﬁ@nmntlmnwngl@bulurhmapmes (seesome

enbodi nent s, J&% uw(y Zgég j-steli i -cancer
therapy co rggﬁ’g% %gga g%9n6?s aﬁ% éﬁ@%tW&%@m%gi%] The

i nvention fuakmltp@mm dasqsr@smdszsfsqr(l993E)a1ak619m¢t@@¢@zr Ndwi@ 3at2gnt . The
met hods conprise determ ning that a sanpl e obtai ned fromthe pati ent 15has

a level of VESKIPD)Bugweamn g4y, seardbduwugol 288 (EHBe; Uy BptentaNes.
adm njgteri @sﬁ(ﬁf kagkiye 9W§55m§ 62@'12@”%6%@{50%5(1%%%@ dRY.: ﬁgfﬁefe'f sing a

VEGF ant agonr’'s 0’Sai 0 patrent cancer I's treat I'n sone
enbodi nent s,al}, Be)/ﬁmhholdgy il Qr 1797330 99D)i Eaﬁ&@wmlrsf\@mmg%xcﬂ%t%@nal agent (s)

B di th patient, 20A i
Vot hods (104 0htBogsomn B €41 S Sra s g lCage Varee Piwedor.
conveni ent, gf Ehﬂ%??f 99@5‘@1@%%1%@5 'Z\%Jr)éB?&t%hn%f' fl@cﬁié’(ﬁ?g@ﬁﬁﬁdi He%?%a! n data

and information use assessi'ng appropriate or effective rapi es for
treati ng patanddiwszarFbrterexRewp lamuackhy: @Ay {1893)he net hods of the invention,

a patient could a bl oo | e 25bhefore tr.e W, t.h ant,g-cancer
Cherapy conpri si MQOUPAEREE Bk uRT STUGHES PR Doarcal VEF eHRanvEar | o 1 n
the sanpl e cRHbsdiBEindetier BhoRdn 3R ehaRAPAREH ot 18sH: BRaih Vigknthal Wit zi  and
VEGFilo in a reference sanple or to a predeterm ned reference val ue,

respect i vel yronRaegoestascafasporshng segrenpseth dngibelliepflerivedifiom apartivE@ri | o are

identified as at i nsll eyto ndt antl ncer ra
30conpri si ng? et ar‘ﬁgmg%o |a§°tam°é*uaéﬁgpb claRiof et l}lfe}t}gﬁyeony%dernet hods

nmay be condugtigdchath(§) iV &leh@tdl vath @mldgmsrai@rrdsp@idmg guamsays detecting
protein expreSS| on such enzyne i nmunoass %)p and bi ochenm cal assays

det ec€Png - ampbodi ¢ fpmeangthar ypegjes qpbelopgangde pepthesfandRedvedassn or t he

f d h t t
o ot di g1 Ra el 11T et 8B IR e 2 s POEPRE e BRI 0° P73 Ve

ant agoni st . deyipedclablogicahaeixjiy €ésgi OS.|PavNo. GfSlﬁEGFiand A riMeFHid.pPVASa sanpl e

bt ai ned f t b f | t t hat
patent i1 1U0-EReRE-8 0 BhaSs cRerere uboter wakoerrk A AR G M °
antagoni st. antibodied @Q&éﬁhh%lé&l b3dihg rdofbrt SR EBHIVRR i BddrRed AR érpm arly

pertaining to the application of diagnostic tests and treatnment with
t her ap&ut i csintibwdyl prodeaed iy ze gt ramubizolgogiamgle sypskeyssvitr the somgantdt vari abl e
and not al wa}xtséreespti rely predictable, and

[00087] “Humanized” forms of non-human (e.g., murine) antibodies are
chimeric antibodies that contain minimal sequence derived from non-human
immunoglobulin. In one embodiment, a humanized antibody is a human

30 immunoglobulin (recipient antibody) in which residues from a HVR of the
recipient are replaced by residues from a HVR of a non-human species (donor

antibody) such as mouse, rat, rabbit, or nonhuman primate having the desired



10t hus many good di agnostic tests or therapeutics are occasionally
ineffective. Thus, it is ultimately up to the judgnent of the attending
physi ci arwbaothatiessni ne t he nost appropriate course of tPeatEPROI/062280 an

i ndi vi dual patient, based upon test results, patient condition and history,
and his or her own experience. There nmay even be occasions, for exanple,
when a physician will choose to treat a patient wwth a 15VEG- ant agoni st

even when a pat.ient is-not(fredicted to be particularly sensjtive to VEG-
ant agoni st s,SPeASEH. gHIME: and/ PihrPasiigiBspme istdices. §R epigpss s human er i a,
particul arly_i : t Vi QL . t I have
failed, or i){?{n{suél?r)giogg{%%%glg&gn icé)?%g@glgﬂ%nﬂéﬁ%%%ﬁ%%{ﬁ? ' aFglg[%lher ©

treat ment. [Hd@bbiled hntibadidshesy exnpres seidienited arsant Squntihe theprresiprent | nvent i on

provi des 20a net hod .of edicting t sensi.Livity of a patient to treatnent
B Oh an: ant ABEHGT it Ha Sa9T SRR o1t A o Gy s SRitet MRl of | ng
whet heg a qutaﬁ@é:léntl\%hi/ EeSRRREe. Sfnf RAEAV @lNntaRiZd RGEBRIDtwiM bhpRBe ant i - cancer
t herapy conprising a BGr ant agoni'st, conprising asseSsing the |evel of
VEGFi n and \Egraitally alltdfet ksastphe, andrivpipalbdivet vargablendornsang i whichyallgfr t he
patient to inhibition.by a VEG antagoni st 25 rein.an ression |evel
b Veae n_arovea gy o et B R AaRs Rhnew e bEROS M RuBNT 1 N o
sensi ti vity ipfmdndglobakh, &Rl afl Corefubagitialle MEsPBBFR stk thogasMEHiman t h a VEGF
ant agoni st. 00142] The sanple may be_taken froma patient who is
suspect ed ofimiaifoakpbulsn s§ageriea JiisSwmagized avtingy ortieratlyerill alsecdomirisg, e. g.

col oregt al i . r . i ., breast
cancer® (| ncipaing: e b Bh AFRiott ERTon AR Blon B3\ ARIEARGEIRS T PER
negati ve br dastandanasbglobpimn CF@duitberaRndle) seej dig| Luties gy, ale Ngtyre 3R1:a32-at i C
pancreatic cancer astric cancer and lung cancer, and -51 - hence is
likely in need %?%Hgl&elmﬁn Sl N s ] (GBS At P repo T Ret
suspected ofghayimg %@ysgbﬁgf@%.- SEOfls R GRRAMBIL VAbw AR aKE HaHREE S54,0N,
patient sanples, such as those Contalni’'ng cells, or proteins or nucleic
aci ds producHéryy Astheset dehusp!. repSHd S|{$e28)i HatrieBimehdwo doc.of rantvetippesent

i nvention. | this.invention, 3he |evel of jomar ker can
be. deter mi neb By SaR0BLLT Ry Twe sheEie™ (arp Uisbtarat & Shslm TaPh o
concentrati ank. pf: NBe oken sl &7umopl e, preferably assessed in bodily
fluids or excretions containing detectable | evels of bionmarkers. Bodily
fluids or secreti[0¢@33hsAfhumasanitedy’es dna vhiheh prseeseestan amiseriabidn i ncl ude,
e.g., blood, | hatic fluid, sputu asci-tes, qor any. other bhodj
ceor et on_ oL APl fsorsiias B R REbOH Bl LRI IS e whol
bl ood, pl asren sRHYI3iInG anR6Ythe @dchiiqléy@r efakidledRehanAaEBsd seatdigdiosad bi omar ker
in such bodily fluids or excretions can sonetines be preferred in

ci r cuRBt ancdsTeimel bis definifon of ¢ Bumanpnibedy seedibenlly explydest bypamted or

i nconveni ent_ .. : : e I of ar bl ood,
nost prefer aagflgp(ﬁ’leécl)ogﬁ nﬁ?@@%ﬁo%gggﬁgggﬁéﬂ%@&%h e}ﬂl s%%p%élgﬁgeg%y

15EDTA- pl asrie.préduced esiegbadouseeathniqueeksanpinethe srtcintluding-phhgesdBplay

Lot uges, e FRlmnebts g SV oot PiedbSoBirs TR E! samp o
can, of coungs: phg. §E@B§P€l®@l}. OAI%o‘é@e[eila%fe)’fopfhe}‘iﬁéﬂa'rd%ﬂ"éﬂ?hﬁﬁ’iﬁh' col I ection

preparative and storage techniques (e.g., nucleic acid and/or protein
extraébi on, rhonmtdnahgntibbdiesge, m@bddsatezintgd iuCotead! ial.t Manodonal donbedies at i on,

evaporation, centrifugation, ) prior gssessing, t anmount of the
mar ker 1 n ¢ L disre gtk ko s 2Ly BT sbooelvad 1 o

post - col | ectiigg §6W1991)V%e§@ﬁ,o%ﬁ>ﬂl2j&€hnﬂ%ﬂ!abWﬂﬁel, €uld. Oplh. xation. A

Det ection of VEGFin and VEGi | o [00144] VEGFi zi and VEGFlFo protein can be
det ect ed usiftigraasolmét Hod 79 ERdbnnHiman petibpdies cEpbe preapigidy ti ssue or cel |
sanples fro - conveni.ently . for, e r I.0S using
West er ns, ELd%ﬁ%?%éﬁ%ﬁ%&ﬁgg?éggé%%%ggn%¥%§%€§¥fgSﬁ%e?gmgg%@f§g9%ﬁ$§ance in
appl ysog t heuabamibodis hiigp@se (ot gehicehalddnge, bt oo emiogeedusilpi@svd Col d
Spring Harbor Laboratory, New York, 1980); Tijssen, Practice and Theory of
Enzynme | mmurhSas da9lled. mé dprevnizesosnemigedsen, ¢ 29855 PacaNpn 81075, 1RbABE | onal

Antibody T i nd - Lanal
LBy Tengl a0 LELSEN XOMIBLEraind38S) sokts 2l exdppoalon:



Applications (CRC Press, Boca Raton, FL, 1982); and Zol a, Monoclonal - 52 -
Anti bodi es: A Manual of Techni ques, pp. 147-1 58 (CRC Press, Inc., 1987)).

[ 00145] IWwonrefxnessee i s nade to the detection or |evel @CTNESHI062EE

VEGFil o this neans that the sum of both nol ecules is neasured, e.g., using

an assay that detects both VEGF121 and 3EGFi | 0. Assays that detect both

nol ecul es 5VEGFi n and VEGFi | o include, e.qg. assays that have a sensitivity

for the correspondin orresgondi n& ot her form e. for VEGF121 if VEGFilo
is better r@eoé 4, dP3 Bep TR 406°0) ﬁegvé@gmlma@ wEbedies s vaa,

respectivel Wunpdfngnltc il ¥d A% Hididesr t ai n embodi nents, in the assays have
sensitivity to the ?:orresp())onc}%cnglgl other form of at Ieast 50% 75% 80% 85%
90% or above. | n [60@89] OBErdxonhh mmier\mmhleVEgEﬂ,ZlHé/iRj VECHVl”QV]aﬂmJSB@asured
with essentially the sane sen5| i Vit 00146 g det ectjon of

VEGFi n and \EESH FeSers o s rrgionsef; wﬂﬁ%vay%ﬂ eeé%"’d’ill élmheare BRer% e, the

sanpl esmay Qg s&RRhACLRITrWbEN s@Rct@atly Q%YedQBO&n (?é%falﬁgd%t&%&"éb Béthpee (€. 9.
in a sandwi ch assay) preferentially or specifically 15binding the short

VEGF- A i sof ornHVRyEGFeennainelVUEEH], B3, H3),aspdues inethg Viad IcbApat)ednt o t he

|onger nat urgll, ASGHLLI RO AR STTOLE. ol LKS NEEELSS, ond NECRIRS,

3- fold hi ghﬁﬁlcﬁﬂﬁsEéliék/éd’toé}ﬂayﬂb)ﬂﬁqtl@fibléﬁlédﬂ(:‘erhﬁ g6 speefafm VEGF165. In
one enbodi nment_an anti body havi n(; an at |east 3-fold higher sensitivity for
14

VEGFi n 20andnybegies. oSe&sega?&plaﬁféél oGy 8 B-45 4 2B dlohgyangdtWhéast  3- f ol d
hi gheggsens'%@%syzgfz\ﬁ?&zeéfﬁgf %P%{Ef% L% % ﬁﬁ@gﬁ?%& b%t&&%?ﬂr bB@s)VEGF165

VEGF1 and res ec sotorms &t T éast” 90% by
SDS- PAGE andnd&dcentiatly |oc<furdeg eamlnﬁdmlbydl@c&&&mg ofls heqyytdheinsaieareeagent s.

If in this conmparison th obt aj ned for VEGF165is only one third or
| ess of t he BiogAlAnd6b ﬁ%m&ﬁ%%&ewet% @Et;ﬂ?%n oPeevEERiHagery-Layemang| vy, t hen

VEGFi zi and EGE) )0 389Ul a5@( @@%fe”e Vet &} AN NBLrd SR glotr al-gshy-gher

sensitivity as VEGF165. Also pre e sensitivity for the short
i sofornms is (299d)east 4fo|d 5-fold, 6fo|d 7-fold, 8-fold or 9-fold

hlghe as conpar t n ecLaII S ared to VEGF165.
300N die preferriﬁo@ﬁ%dgwﬁelg@ﬁ%ﬁs datiOB 161 SRS STORMPVERE | 0 ar o
speci f i cal | yheplgh eChEHVRIURHR a$PRED At icEmPRIRGEIRNLdb@BrBinthg PGSR (TBR ) _
anti bodi es, especially nonocl onal antibodies are used and enployed It is

e.g. possi blaée @sedge sequeB@e varghitnand redye mpgicomnganly yseld|(K@béﬁgt b VEGFi n
and one ant| qu nce flbrgle%%ai‘?l ci/’}fm?n;%tgg}é)g%a} Bqlergsg: gtiel(rﬁéit §ut():l %I:II éerv Sg ecific

antibody e.g. "can ence gen ol nihg éxons 4 and

8 in VEGFi n m@namﬁbuw{ﬁ%fH@alﬂpmtﬁds@a Mlbl(b@iy) C@Hbtlﬁa@efeﬂhﬂﬂeatd&otﬂﬁ@ free
C-termnal end of VEGFi|lo, respective nonocl onal7) anti body to
4

VEGFi BP e. IO%tlﬁH@f the Stﬂﬁétusaém&@h@féwétléak %W%.Bmlnb%e%n%l and 8,
i |
respectivel y, g longegl\%@\é‘r%dr?ﬁﬁ{ !%f@gmh?s @é&ﬂé’@ﬁéﬂ:ﬁﬁ%&f‘d‘ces

conpri sed |n t or ns respectiv si nce
t herein ot hdrhoamamucaanadlospguedamsadbyp)xéﬁdr}\t{oldcmmst)%Manpbody ng of exon 4

10and exon 7, d of . exon e re tlveI see: Ferr , N.,
Mol . Biol . %ﬁ@g egfityvarsq T@Qomta%gﬁvi@@fe g%ﬁéé’flf‘lflé ﬁapﬁf&e%al@é@i nin
the above S%EEﬂéxScré‘é%gl%%ﬁ?&eefhe rbsidRe rRmt ERAY tﬁb%@@l\%‘dr@%t%d lhgRsv.t han

10% cross-reactivity with those i soforns not conprising the seqguence

generated by joipni,pg.exons 4ppnd 8, cRolia Yold65. Also preferred the
cross-reactivity Wil De Tess than 5% 4% 3% 2% 15and 1% respectively,

for VEGF isoforrd adt-LR4vi dg4tlié sebifehtle de¥dr3st ed by j oi ni ng exons 4 and
8, e.g. VEGF165.1) 150-L56 L50-L56  L50-L52 L46-L55

L3 L89-L97  L89-L97 L91-L96  L89-L96

H1 H31-H35B H26-H35B H26-H32 H30-H35B (Kabat Numbering)
30 H1 H31-H35 H26-H35  H26-H32 H30-H35 (Chothia Numbering)

H2 H50-H65 H50-H58  H533-H55 H47-H38

H3 H95-H102 H95-H102 H96-H101 H93-HI101




Appropriate specific antibodies only binding the short VEGF isoform VEGF n
can be obtained according to standard procedures. Usually a peptide

repr esentwogomvolessnpri sing at least 5, 6, 7, 8, 9, 10 oPCEFEP2014/0652280 aci ds
conprising 20am no acids Ctermnal and Nterminal to amno acid 115 of
VEGFi ||, respectively, will be synthesizped, optionally coupled to a carrier
and used for inmunization. Preferably such peptide will be at |east siXx

am no acids |ong and conprise at |least the ami.no acids 115 andl116 of

d
VEGFi 1. Also prdP@tlddiVRs may copprise i gdended FORY ashalom go-8ardé-3r14, 115,
116 and 117 ( _ t ol rdd - Wit k72 G | onger
pepti des coégﬁ?gﬁ%l‘é%gﬁ(mz%g@%ﬁ %n%dn@%gé‘?“é‘% \ﬂl“-%gﬁggé%gg? '%r?al to the
exon juncti drd dreOvisse 29 and®d3a12d 84-10%, ardd- 0P H3) iMBENVIR2 1 Thamaradbss be used
to obtain antibodies, specifically binding VEGF n Speci fi.c detection
of VEGH I o 1Moyt mumpred feslaras KA ket 2y foideh BhiEsant | bod: os
are used andyieRLRYRR Ubsdinbisnd to the free Ctermnal end 30of VEGF | o.
Such VEGFilo anti C-term nus antibody does not bind to any VEGF- A isoform
conpri sing ami no [860%] 1 TRamewpdr or GFR ardsigngeare platsy pepatilerd owhiai rasidwest o
shorter VEGE-A fra endj n .g.. at.amno acid 109. Specific binding to
- 54 - VEGRT eriﬂﬁantqﬁgEfa!\ﬁ%{/eéldélsggsgle?gnégﬁﬂeo edged, if the antibody used
exhi bits | ess thgoodd%o THeasprdssiah t-atiable-dbhdin desshiRrh@ibelinagsek iy VEGE not
having am no acid 110 at its Ctermnus and I ess than 10%cross-reactivity
with those \EGMmo-acyt-ppsysompmbriighg inKebate andivaripiionsitheapefneefesial 110.

Al f - tLvi WM 4% 3% 2%
and 190 °r espierh OB i g Sem e FHEN L e el i b B 3 Pl or e

not havi ng aafinlele dGmiamsnif fad coarpilatomof ghtibdbies in Kabat Apqalt, appricat eUsipeci fi c
anti bodi es oply binding the short VEG- cleavage product VEGRi |0 can be
obt ai ned acdBisdURGeRS sty AReagina dagirasdno pef spqupnee mapepttigdevefiiesent i ng

or conpri si ] e ks e.‘{;\ﬁ%] 8, : : nor e
am no aci dsndgf1 ﬁl\@g lc(]in?lgég\% 1??‘!:%1{;&2{3/1}]%%{3 ze ,“é"élﬁg io(f)’ili’arll1 S,)?rtg’gd%io’e%i@%{ g&a carrier
and used forHVRmfithezatriabie.doSpéeci Forexpoblech berly-dmin modblesiooam ey obt ai ned
by appropriate i nmunosorption steps. Nonogclonal ..antibqdies can. easily be
o%r aomba’ T onnuAR FOREy Y RO BB NS O PR SR b s B eRct i vity.
Low 15 crossgH2aklih¥riel résidde (418, redidh i 2 Y3 h&t@ﬁ@@k!‘&@ﬁﬁh&%@ody can be
assessed for both shorter fragnents of VEGFilo (e.g. |acking the Cterm nal

am no aci d dfabgp@fier byavarebaniEdreaidus 82 ol he Kabat myaberigg af fesgleegnaeberi nal
am no acid of, VEGRi lQ. . ard Qus..neasur enent hods are. .at stake and,
For exanpl e deishB st i asiveg w0 BY SRR Pl TR SRS Bl ¢ o7 F o
VEGFi n and ac,e%mbé bodly anpiesdyfwieh 20§taidaMEGEIHa0nnB&ed s@udhdd ons suf fi ci ent
for an antibody-VEG-in or an antibody- VEG-i | o conplex, respectively, to
form 28nd t hen ddPeQRA] nyn baftinity meadwed opibede &s onprathprasiieere gHtegEMS n and
VEGFi | 0 prot.ei i er . by tern

bl ot t1 g (w TR Mo YR A8l iR PratF el ordGiffeny BHRE aBMIOeGEE

i mrunopr eci pintibddyofor afiti genr esenektoacharstataetib @iyl whislodbdeésnyt AO(sEAT)se f | ow

cytonetry, and ELI rocedyres for assaying a wde variety of tissues and
sanpl es, i n@#tﬁ@iﬂﬁg(%g 4 %056?% AT TR D oR i RBRAT OB chni ques
using such %e@?&%@gﬁ?%ﬁgﬁ%&rf@r ﬁl\é%ljg@tbinﬁgeﬁegfﬁtﬁtggmatgreﬁ-anﬁﬁ@)diem%-

4,016, 043, 4,42 , 018, 653" TheSe include both single-site and
t wo- s2be or preduvddby procadwaybnmfn initbe avnFooeraetple, Maks gpds, as well as in

(e a0 ol SRETRSIL B B SRR RS Ra BL BR V

[00147] Sandignfin RSAMS. RaBdGARNGadenesi THSHVRSAW:r frRbworlTRMuYs 4sed assays.
A nunber of variations of the sandw ch ass%/y techni que exist, and all are

i nt ended t o dsecrihed diples swamply: Barbagw e diivoc Nav edepiloler. BY4 8EB§U9-B&l3a typi cal
forward ass N MR I i I Sl i1 0 lid. strate,
and the sang¥29 bsg%%%¥§é§% eﬁg%&gﬁﬁg?Kﬁ%gggﬁgggf%aﬁgﬁﬂ?ﬁg%'&3§&§%%1ecule.
| mobBoi zat 12004 ¢foAshi Jaclesaptevsk Janhmbasly12@n): 33 o0ly (1905 eahd HdsRIngler oh to a
solid phase or indirectl e.g. via a specific binding pair, e.g. via the
strept avi di n- BlabtFial Bﬁﬁi§§%§9ﬁgl9r92)~m eferably the inmobilized antibody will
bi nd both VEGFin and VEGFi | o, respectively. After a suitable period of

i ncubation, for a period of tinme sufficient to allow formation of



10an anti body-anti gen conplex, a second anti body specific to the antigen
(i.e., VEGFin or VEGFilo, respectively) |abeled with a reporter nolecul e
capabl e ovopordueisng a detectable signal is then added a&ou/HPeanloer2ed,
allowing tine sufficient for the formati on of another conpl ex of

anti body-anti gen-1abel ed anti body. Any.ismreacted material is washed away,
and the presence of the VEGFin and VEGFi | o 15is determ ned by observation
of a signal produced by the reporter nolecule. The results nmay either be
qualitative, by dPAPId” SHswth/iitifernfantivadigs areghesedhaypegventer fegieepe
guantitated . pAar i . t . A own anounts of
bi omar ker . ﬂﬁ&gﬁﬁgpﬁg?ﬁg%¢%§ ggggﬁgl%ﬂgmgﬁkilgggﬁg%ggg#ﬂ%ng%r VEGFi n and

t he anti body spedD60%]fAntibddEsitha, indespamipiosed’ yre thesd thmtobdldezed and an
ant i body 20bi nding to both VEGE in .and VEGF npo, optionally carrying a
repor t er mpée%rﬁ@%wﬁfeﬁéeﬁgeas deSeribaLey ihelar S ppposiposiyii wieh a8 [ 00148]
Vari at5ons qiindifieof QhN&idvagiavedtRed D RAS EAUHRARERUAIARMAY: | n which both
sanpl e and | abel @d anti body are added sinultaneously to the bound anti body.
These t echniegdeasinig retedulunkrsiragmentatise, akiar ferdhation ohmembrane wesicledi ng
25any m nor Vv fhatiqu %S-M6|| be readily apparent. In a typical forward
sandwi ch asé&?ﬁ &PPPIPYY 8%F§body is either covalently or passively bound to
a solid surface. [0b®730AhtebosiyrEEERor FinEtyddsT dfbito Ghs Biddbgical RElivifiey , the
nost conmmonly used pol ynmers being cellul ose, polyacryl amde, nylon

pol yst yr ene,attgdpipblerig theck iseiogda nafivepwayeics pigiregien orHBIngGIci sesupissr t s may
be in;the f fr t : i LGl

surfaég suiSéﬁkgj?gggggkgﬁ%ﬁﬁﬁaog%%ﬁﬁﬁu 8%@2%%?Bﬁ%%gﬁgﬁ&&%&gg%ggéggés are
wel | - known iantibbdy efdctamdngi@neingludg: €onbingdingaihd comprenidntkdependeaval ent |y

bi ndi ng or ph sicallénggsorbing, t he pol yner-anti bod Cconplex is - 56 -

washed in prapadeitoifPor Fergcapeybinding 2atibody-dgpe dFmedgtedanpl e to be
tested is t i h i eriod
of time suff'g?§ﬂ§%€gggcbgﬁ%%gﬁ?ﬁﬁgégég?ggggéniéﬁ?gg?aﬁggg%g%g%gg?%nf) and

under sui t alB-eelt owedpton)pasl Beelf actifatiom r oom t enperature to 40C such as

bet we 25 C and inclusiy to 5all ow for, bindn etween the first or
capt ul8 ant i body RS kB SEbwistnm et 1sgih BT HGRFrEHa! Ts%idbat | on
period, the FqhiignRR8sIBbuldPREN Shalf, ihBedhmativQte@aicdEegidhs Bady and bound
thereto the antigen iS washed, and i ncubated with a secondary or | abel ed
anti body bi ndriaef kcoegivos. haltheysihttbpboundar ¢reofdhe Feeagiomfeinsecond anti body is
inked o a L GROLLER.APhEEN B MOR |8, YReHul, IRENERLE HhAG:AQRRG] no of

t he second aﬁ%ﬂbogy o) %eycoﬁple§ of YT St ANt 1o y na‘&he S%tlgen of

i nt erest usual [yOBEASd tdtreddH oM ahiatno §QOB&Idukiay BosidNOG 228 Ve fY@s
innnbilizin%fVEGF in or VEG- no on a solid 8hase and t hen exposing the

i mobifi zed Rra?ifeto thegatbray!-igimpinus thereohnphe Crternynaldusing (residw 44ody to VEGF
121 or VEGFi ] 15r i : i with a
reporter nnfggﬁpégtﬁé%@%gPﬁghg%n¥€§&%93%¥%&% &%gpgg%lgﬁﬁh?ﬁgaggﬁength of

t he report erexamblkcdhirtngprgdadtionar porifiedtiohiob theantibbédy , toabgedcombintdl, e nmay be
detectabl e direct| ia such | abel ed anti body, ernatively, a. second

| abel ed ant ie&saly,eﬂé)féeml?lewtaal HEoFne dihear %&u@ thé a@ﬁ)@&ged\%ﬁt%&
target-firsty QutioRRAH of AR 8XtBARAdsIRAN GorkHBGhribddySopRRtibROfn sgCONd
20anti body tertiary conplex. The conplex is detected by the signal emtted
by t h&5r epork447 mutesubmovdly atittteply populatiotseeih a8 K443 resshds remavied, pdesent
specification,,i$ nmeant. a l.ecul e which, .by.its. chem cal tyr provi des
ananal yii cathpod R TioRnIE S § i oo By tnadief AETERew R S

anti gen- boungsiggd i body. The nbst commonly used reporter nolecules in this
type of assay are either enzynes, 25fluorophores or radionuclide containing
mol ecul es (i.e., [PERA9Di Gdlesspadirataddatherese herainndeawmberng et e aesidues

[00150] In t. C % . 6 igqy { jugated to

t he second éﬂ??%%%@?g18%2P5$%§9E$hnéaﬁ%ﬂgﬁﬁéﬁgﬁgggﬁﬁéﬂgﬁéaﬁgggeriodate. As
W || Be readiubs. "HROGU dddx ahioMEMRE, refertodie Yaadue tnym®briad 6f e @0ian
conjugation techniques 30 exist, which are readily available to the
skilled artilggh Eleenihedyy used enzymes include horseradi sh peroxi dase,

gl ucose oxi dase, beta-gal actosi dase, and al kal i ne phosphat ase, anobngst
others. The substrates to be used with the specific enzynes



- 57 - are generally chosen for the production, upon hydrolysis by the
correspondi ng enzyne, of a detectable col or change. Exanples of suitable
enzynes iwol2ot®iedskal i ne phosphat ase and peroxi dase. |t PC3/ERR&lo/0p228&i bl e to
enpl oy fluorogenic substrates, which yield a fluorescent product rather

t han the chronopgeni c substrates 5noted mhove. In all cases, the

enzyne-| abel ed anti body is added to the first antibody-nol ecul ar narker

conpl ex, all owed to bind, and then the excess reagent is washed away.

sol uti on cont ai nilAg! Q%&aﬁwﬁ%ﬁqql & e ROssaseesiag Fﬁ@ﬁ"%\%‘&%‘“’c ‘?tehe corrpl ex
of anti body e nzynme

|l inked to tﬁ%ﬂggg&ﬂﬁﬁgﬂ%ﬁgg%y %gsgﬁgﬂg ﬁ%%k?%%§@$%%hiﬂg@gﬁg whi ch
may 10be f ur@D€rFgumpptot Bihdohg; Aﬁ@ﬂ ;Iphagqee titstso pdnetb-oeged ationalf lcyl] - sﬂmﬁacgl ve an

i ndication of the ano f VECFi r VEGFi | o, .whi ch was present in the
Saml o | At SFFERIH & -l Beeeit i@ Guch SHRROrdUNins REREEMh and

rhodang ne, %éful&%h@?@%g@&i !oybe%ﬁmn?éél Jﬂ% QBInUH%dd&I%1M$]é$%Htanﬁ$é ®rLing their
bi ndi ng capaC|tg When acti vat ed | um nation wt ht of "a particul ar
wavel engt h, vahe lfeldgmauﬁlan@mbmﬁ@‘tsg@ﬂqﬁ@gwarbmsvssaﬂsm@sclmé for ght ener gy,

i nducing a state Ltab ity in the nolecule, followed by em ssion of
the Iight atxyﬁg 43&? ‘?€|8“% |l or visually detectable with a |ight

m cr oscope. r[oohﬁ]EzIAnatwéeseaumé 85 ¢&dn | @hgrRes andminedyid ssq@ncewed to
bind to the flrst ant i body- nol ecul ar nmarker conplex. After washing off the
unbound r eadéeittical thdhe e ricipeaesnce af §n Eorgsiandoprd ineaturex PedEet t o t he

l'ight ;gf th net € di cates
tha i Ssene coRACRRIRE) RS Feo UG Dpad BchodtSl RARENAR CREREUATbE | Cauee
are both veryanehlaliestpabt hshedetmerichdumnt IgGdRewion; ahiersaqaaaet er

nmol ecul es, such as rad| oi.soto chem | um nescené} or bi.ol um nescent

ol ecul es, rhynaglgg3 érw&ygalatw%ﬁﬂﬁ% nflgE4 Keregion. A WHEE are

descri bed i Ny g Urr§1 thdos 256, 855,508 and 7,541,160 and U. S.
Pat ent Publ i é‘at?%’nmc }lﬁ{zg55515 Sui t abl e pl atforms for detecti ng VEG-

are described in,[0elG], AEParwBEGiL@(aﬁcboE@rm&izGMno acid seql[e(ileaﬁfh]chl n certain

enbodi pent s froma VEG- j sof.or i nter is detected using
Nor hb OIS ST L ok AT o GaUEBHEIES TR bY SHUERER) (A5 4ME1 g r ay

hybri di zati qRjd Mﬁ@atﬂfnofj@@érhﬁlgi 0R8 SAMorOImind a6 DK thii G §aPré¥mbly30Whi ch
are commercially avail i ncl udi ng DNA mi croarray snapshots. or

exanpl e, redhe virrpmt ECqucmhaS@R eagigmgpaivehd a@sqml@mcp@pmé tPCRatEgs ay's are
wel | knovvnlnthe ustrati.ve t ntion,
et hon ror Sl Fhkeeidlotl the fRb I d k ho B B B ae L Py g RhE 0"
bi ol ogi cal saaPh@ t&LIMPIbIER bSHUCITRIarINfet b0 TrbMebsangicao Aioutger se
transcri ption usi ng at | east one prinmner; lifying the cDNA so_produced;

& @E

and dePect i rghipmacigselssfgonsin ¢ AevEnprquenced coBsian of in higdicresan oklieh met hods
can '.nCl ude_ F&t?&lg ﬁies%g?aﬁmt‘ﬁc§ B&Welgfﬁewltll ugﬁ%}a%ef'g&ﬁestsrflela vel's of

nRNAlnabloog sanple St mul'tane mning the levels a
conparative atbomttSO% hmﬁbl@geqﬂﬂrm;mvefse@lenb@medgaﬁmnd@r vgenan Eanceglcmsofan actin

dot or Wi ned. NBFETGPHPBIGE HLPY TGO OFVEAH b MOBRIALE RN known

in the art E}H&e'p%ef&%ﬁzrdt%gt abf09{99)8%91'oﬁ>g 'tHerE@ltﬁ‘.CU' ar 10C oning, a
Laboratory Manual, second edition, ganbrook, Fritch, Maniatis, Cold

Spri ng5Har bor Pr d§@10310T Hektpinn Hlgc- Eﬂglmeqorﬁibrasmglimibpdweietsa&mbodﬂ' ypi cal
protocols fqr .evaluating the st enes. rod e found,
Por oxarp! o o Aol M iEioR dLE -l E5inp Lo 87 By BASPURIGMhF ccu o
Bi ol ogy, Unigtis ngm()%ﬁ)ﬁg %@feﬁl)%fﬂ{etlfmglon‘lne(y%%ﬂ@ﬁ/é’d Bbodxahnp®), dudie

(I munobl ot ti n%) and
purification of the antibody or by recombinant engineering the nucleic acid

encoding the antibody. Accordingly, a composition comprising an antibody having
30 an Fc region according to this invention can comprise an antibody with K447, with

all K447 removed, or a mixture of antibodies with and without the K447 residue.



15(PCR Analysis). B. Kits [ 00152] For use in detection of VEGFi n and
VEGFi | o, kits or articles of nmanufacture are al so provided by the

i nvent i orwoSon1k§sts can be used to determine if a subj @Ct/Bré11/062230
effectively responsive to an anti-cancer therapy conprising a 20VEG-

ant agoni st. These kits may conprise a ca@rier means being conpartnentalized
to receive in close confinenment one or nore container nmeans such as vials,

tubes, and the |ike, each of the containper means conprisjing one of the
separat e el enent 409 P4 Todeeertan” phd Retdsseriberarecspiangas bingnto the Fehe

cont ai ner I,S . i . |y, | abel ed.
Such probenﬁgggaggél%ﬁﬁgﬂyiEB%?R%QR%% @%@%ﬁ@éﬁ?ﬁgagﬁggfﬂ?%gggg@véhFlzl or
VEGFi | 0 pr otseime earbodasasagan FeBpeotd whick bindkan dg@ hetitkady (atgatnnmes nucl ei ¢
acid hybridization to detect the target nucleic acid, the kit may al so have

cont ai ners dEHRPHITNMMGNAYEseEESRIYE of tedicYBRdiciiR i cand BsRUE syledasesy get nucl ei ¢
aci d sequeng / ntai_ner kS| o]y - s a

Bi ot ns bi nananeaL R GEARR AT RIS WIS rFRAI R EERRR i BRITE 0, )
nol ecul e,  sugtepasis ARIRIBALIRITAGan AR esELREepte") il GRSV @ACinh#lifhg

[00153] Such kit will typically conprise the container described above and
one or nor e reednear” ) whichi hase slnuénpmilm vt spgendesthat didker palaa!lyfindhe a

i al _ 59 .- t int. | i ffers, diluents,
ToTTer s nedufoptisnto gomuae heiiel " ABalli erRi MR P RIRaC 1 o For use.
A | abel may iBenHoREERbr BRodiMED &N haE BN bt T A0S & hdfiopiReneBRRAR tion is

used for a specific application, and nmay al so indicate directions for
ei t hedOi n vilubbomgiraceptarfoYREB,costaots aasminhmeecdgsctyirdsett-bdsed mhitB{i@0154] The

kits of the iny ion have a nunber aof enbodinents. A typical enhodi nent is
2 kit compr iGN DA R Pl ETY Girefin dies dis 1ogHa At R B Epost ¢ 1 on
cont ai ned wijtsio3-sa @oSDNt AERELre reMA&I&, PorleREmBRMIOR AVt Phintd RGh&tdgsan

anti body that preferenti‘ally binds to both shorf VEG- A isoforns VEGF121

and VEGFi | o,Reyr Inamursgd Pi453cR2 (1 AAL); € pead ief @lc dimmpmbinaidieds 2Bl $P4anandan

anti body that ;10speci fi ¢al |l y. bind ) I r ectd vel .and t he | abel
on sard conti o disr EPb AR KRS LB ) S RO Ry fRelel it o
t he pnesenceo 6t iddntiediickhe futieGhiel e@codipas&rtiypihe terand cRh@eRim the Kit

i ncludes instructions for using the anti b%g]i\{ for evaluating the presence of

VEGF in and/ or VHEEIQ5d The tarmake feseitar” aafpi ealsg gcludph ghegepnataln f ur t her

! . e . . | g
app ving ant Ftshgy YOSt RRELRRRBRE RN Balsrt U amPUBRRIS MR g B0 G 21
secondary anGubedy alwWhémeiunot h&7 SBT OIPday yndalking body Ji Bnmow/ gad4sd to a

| abel , e.g., tic |apel. . .[00158] Cth tj onal t
of the ki ¢ 1hEFUSE RS skon e @ritsptegs of MO bLR Blitkeb O ReSHTBGt 1 or,
subst pgt e bufif fhe t(ﬁFMare‘RB?\@ﬁ ({808 NERe RGN Warl DAHRRLOES foddf:1$: -

n
chronogen) that Ts chemcally altered by an enzynatic | abel, épitope

retrieval sdl2iVn$ (108M;@ietis atpl,derinedSorihrolagydl f7)H8ge40i (V89 Bont r ol s) ,

control sli , etc i can 0_J.1nc I r J r interpreting
the result sd%&ﬂf()éﬁ eﬁ@?j’ ﬁﬁ?@%{’%%ﬁ{@?jdgiés@sf% Wﬁ@%ﬁ%ﬂ‘) ?ﬂfsgr {@B@@ief‘ f’@o

enbodi nent, for gobidedymbasSed hliinhs FcRAS: Kb anBRr&AMaFIFRbf B@nardf Or exanpl e:
(1) a first antibody e.gﬁ,.attached to a solid support or capabl e of

bi ndi ng to & Ralhigh-aiippsbindingpelypintdes ¢an berperyad.argl, ME@EREganic e & second,
di fferent ant] h .erential. bin th VE | sof orms
VEGH & and %&%%?téfi%‘r@tsaﬁgéf Ilg‘gesleﬁ‘%}%%dé }e“rla%‘?)ls;c SrEpARa i H%@%és | abel ed
W th the samplypepoddserith®latant Bc réddioCayhdidisteied. VO Q0PWE30 1 @rdstn)exchange
the first for 30the second anti body and vice versa, when designing such
assay. |n ffesgithes apiehadyvarianip Bathidrteyed op dingRishedbipdmgde Hcks 1 3¢e. t he kit

can conmpri seygf chr gﬁ%@ﬁ%g §1aie1Q1})ezz9i. %BE:?Z ok %??63()?-'&04 Q%otl ched to a solid

support or capa nding - to a sSuppo ‘hat binds to
VEGFi n and VEGFi u)00107) “Bingdegoiinitdi deheratipn trefarntto dadyrehgrhtof spestin iocal | y
bi nds _to VEGEIi n and %3% athird, differ epflt .aglti bod tha{ spzci fically binds
to VEERi | o MEPRICYBIET infrEaqtions peliNgsn 2 SRSSRIRAING B eef MPteRUIERRSsAfe report er

mol ecul €. antibody) and its binding partner (e.g., an antigen). Unless indicated otherwise, as

used herein, “binding aftinity” refers to intrinsic binding affinity which reflects a



5 B. Methods of Treatnent [ 00157] Some net hods of the invention
further conprise adm nistering a VEG-F antagonist to a patient with an

i ncr easedwbeoelo10§50 VEG-121 and VEGFi m conpared to a ref ecempeoisan2Be. O her
enbodi nents of the invention provide 10nethods of treating a patient with
an antic-cancer therapy conprising a VEGR antagoni st. Dosage regi nens may
be adjusted to provi de the opti mum desired response (e.g., a therapeutic
response). For . exanp dose may be adm ni st ered, several divided doses

may be adni nif kt%@réﬁl%\}f@man@eraberﬁ Rba bdmehay (6. pribresPtandmaigsr educed or
i ncreased a i t i I Ne]
[00158] A pf}{/ﬂse:hg{i%? ﬁtddv@rélgegeéllre f\bgrllg%gﬁﬁ‘fﬂhga&%@eﬁam bbter r{érééléegﬁ%fhgeterm ne
and prescri hissbhetief &cmstant/é(canmfﬁmtptart lbmmpztsareaiﬁcqm«ﬁnmai methogokndvwon

required, dependi n su ctors,as th art.icul ar e of cancer
oot CRor ‘ORI g fost EReRb AT eho L aPea i ol Se R bind
anti - cancer AUEEH slov%%dacénd% cﬁ*ﬁbhate?rgé(ﬁ?:wﬁeﬁﬂé hlgﬁQYﬁmﬁznéﬁ’ﬂtl%&_@s' n the

pharmaceutical conposition at |levels |ower than t required in order to
achi eve the gsteelaﬂteblmdrvetle@eﬁasﬁecareﬁee@to mdirgbaadadnger.i Acrsageft he dosage

until the desi f ect The effectiveness en dose or
reatment r dthen SmeRiraTATER AT A BaSil Bk ITOEY oS e
assessi Ng Siges fa P rfdeRsfans pickent NE @b, ek iNGstEkiRRdad SkdMBASYT €S of
efficacy. 25[00159] In yet another enbodinent, the subject is treated with
the same antdmbodieents &gemasurmgcmn@ggafﬁ%tmaire desarber iarikg B@QW% | east twi ce.
Thus, ;the initial () =y'd o) r with the
same égr)lt agoni st [Oétgﬁt]m %@% era %P tﬁ% &g @’i’i{)&;}?aslgé gafg(grgu etgt&g%(e with the
sane ant ago nnﬁetnnon Jﬂneashfeelaiyrﬁ?ﬂaﬂloﬂa’nfeleﬁhﬁngd:ﬂ Blhdm‘g(asﬁypiﬁim) p@forﬁu@d
preferably all expo ures iS Wth one type of .anti-canc for
exanpl e, an %}H}f;@ Yersianaf agiapaRodyPhiierest anddfs anisgha t\@%&t fiti body,
e.g., all f u £ f[:stlf@p% | el e entive

nmet hods set t%o?‘?ﬁéﬁdgér @%Rnﬁg-bé%?g %alrllltlzt rO agent ntﬁﬁ%as e%:lgri:l eegntﬁ/body t hat
bi nds to VECﬁ)ulelgeFabrmdm nngameljcomammt@s oﬁ(lﬁ%l)ehxbeladtanﬂngmhyn tior may be

conj ugated wi th anot her nol ecul rther ectiven such as, for
exanpls, 1o PSPV HarHoRsFass S ofpail e P GepuinaRorRiee: agent
herein is a G fRLdLFaMIBOH¢E-RHate®@pla gnt@m@yaz €L 8ol BBl abt BeYEGH
anti body, and preferably bevaci zumab. [0016Z] In anot her enbodi nent, the

VEGF ant agorﬁSét(l%ﬁ@)b To egtabdinh condrBmsgnt thb@ew ingerotier @nﬂey(lﬁﬁtﬂﬁéenent
adm ni stere I;Dagonl st is

adm ni st er e {0 e Ybl £6L L ORRORNIAN, 88 STRPH MER g anbagoni St 15

my every 1, a21t1b§dy @ap 1\4@ek)slnc50 thiS[ s@dmnntﬁb@faw(pa{ de;en@fsutasb@wnﬂﬂz 3, 5,
7.5, 10, 15 or % every or 4 weeks. The_dose may be

admi n24t er e&I%eé% (yébeweﬁ S%mn%bwmlm ip PESSfos twtogfive hougy atzoas es),
such as inf Llérhﬁéc}gtlugé %@é]%‘}c métayb%ﬁgﬁgﬁta{%élefogl?%‘éhtplatgm %%9'696}) RH@VI des,

after the diag rmning er to ¢ontinue
adni ni st eri mMan2apM [ Ia]namgemgenmx(eew@m sedl chlmtmnMEG?amf liberkg) (etgo, a

subj ect diagnosed with cancer c rns ur,i reduction in tunmor size,
using i magi rf@n%léte%\w%@eesswewﬁggﬁl&&%ﬁ%@%ﬁ‘gﬁér f’rgﬁt@é al.,

adni ni st rat ip,.pf RtH§7:286AA9Y Sloo)f IThe Fal bMBiter SR ASHE ngul'iﬁgdmt ion in tunor
size in the subject, using inmagi ng techni ques such as radi ography and/or

20M | RS af t erovadnghi It dine mf:uha}tlenamya@onmxtfoaang@nplertqdrfeg a@bogarSi ng
i maging fin in the sub at. the fir nd.at the second tine,
and 1 £ the o019 S RLR e Bliscntd R dEe PHAUE G 11 e,
conti nui ng aghmkieY E@ih'eQQﬁ)tﬁfe Pl farthagnbs bt robROdMpEratute fe. 81 frloné ur t her
enbodi ment, a step is included in the treatnent
hour). The solution is then removed and the plate washed eight times with 0.1%
TWEEN-20™ surfactant in PBS. When the plates have dried, 150 pl/well of
30 scintillant (MICROSCINT-20"™: Packard) is added, and the plates are counted on a

TOPCOUNT™ gamma counter (Packard) for ten minutes. Concentrations of each



25method to test the subject's response to treatnment after the

adm nistration step to determne that the | evel of response is effective to
treat thewengizgessnc di sorder. For exanple, a step is i RCrE®eaia28@st the

i magi ng (radi ographic and/or MV) score after adm nistration and conpare it

to baseline imaging results obtained befgore adm nistration to determne if

treatnent is effective by neasuring if, and by how 30nuch, it has been

changed. This test may be repeated at various schedul ed or unscheduled tine
Cnterval s aftbrhatigivelamithseresnldn 205 dananmehbndgrsrerset BUSEHy parti al
or conplete [ 00166] I n one enbodi nent of the

i nventi on, CrOﬁ{(?eﬁmmn ggsaXt t han VEGF ant agoni st such as anti - VEGF

anti body is adm r{DGI(@ﬂe/klcctoodmglm ahee embbdintencate Kdoc &d.va@dd67] I n any of

t he net hods herela t he ant ncer agent may be 5ad {:' c& %
el at o TSy S e B hatin apuaet Bars i BLACHREE00Bar  api e
addi ti gnal ageINCSREFROLY R truf@ht (@IAE&IeeInca@ls%ﬂta{Vai/mQ@@@CO@ﬁH' c_agent, an

anti - angl Ogenl C agent an anti - neop aStI C agent a chenot her apeutl C agent
a growth i nhmmctbaiu%f:dag‘egﬂn CMScopipstad x il @ resgense ungs (lﬂdh‘ri?mﬂy,ons t her eof .

10each of her g By SRR L BB PR e RY (s B olefd PR A T i

expressi on "Nggiyi-Non@l dig@eil amiadsplépeid-caogiimi rétBlori®@IBDICY) ah$ N he only
medi cament in addl tionto the V GF ant agoni st. Thus, the additional agent

need not be hydsrpgrcsinagider(NHRacepaging o |Sﬂlapleercsrln@wﬁm%e4mﬁﬁeélft han one

h T
;g(r:lerg |y us%%%%lt%?ﬁgﬁgg%gh@oaggﬁt& %gg \(/t\ngtﬁ&g]alsnf nizs}ti\r/[ ;Ptfgﬁerlrt)egtles as used
her ei nbef or ext aflosbat offy lsdrmihuteao%l%e@ef apipheximatet ©hoesposseniniy €RiUNosages. | f

such additional, agent(s re used at all, preferabl they are used in

| ower anount§up ﬁ%ﬁrqt?mt ?E@F?Wgtthwm%aﬁ@ﬁ%n%@flel %%tt{wé%lﬁ? isigigsEdial ly in
subsequent %%ld&%npe%%ﬂ%r & F&' ih&lcsdnsikig \%thhmﬁo%lcf éern?t %1 ¢gpent, so
as to elimnate or reduc€ side effects causelcTJI1 er 00170] For the

r e-t r eat mrentFab€0 N8 dd/1 e niNparehgeeaied jn m&mtha(hOﬁdcTWEENeﬂOT%genfac(tmt is

adm n| tere ective am) t with oni st ex osure,. it may be
2 niSt e cdPRSTR Ry e polit B ¥ grimyrl ARG R oS EeRlss bk, o1
with more thag dPIECci SRR €k, f} ﬁe%ﬂﬁuﬁf@&%lﬂﬁeﬁlmﬁwﬁe%%bm@ﬂ uidgent (s) is
adm nistered with the initial exposure. In another enbodinent, the

addi ti onal 28edjenimedy! (BIAsem Havglv@tn@uSQﬁwarech@lanﬁ )ity simplangeugnd

EXpOsUur es. gﬂw{i‘% ﬁtegl]lss}:oma%on ancrir gl%gg)c](i) qlon senso egrgmlsegﬁ% ﬁ%l,%lpgrfu% 1sts%élat30n

adm ni stere exposu einitial

exposure, suehstast (Rid) Btdalcdldled 4shRe ﬁd’m&l}]&/k&f Seel o | a@ﬂantéz@mall M@eBld[s) is
reduced or elimnated so as to reduce the expgsure of the subj ect to an

agent 2Qi t h A% S8081§3dd1 LYy tthaenpategnsesdntd Mr edhy gwisyrace-plasmon
30met hyl pr ef}@éo%%&rh%s %ng %Q%ﬁﬂ?@%‘fﬁ’ﬁe d?terénlnect g;%% n% a MGre§ é?E'P' ned

adm ni stration o Ponal agen I'nc es ¢ ni st ra I on
(concurrent @dmlmmgemathm}lat msdsnges slepac@he draleonghsetin dhusrestengesi ngl e - 63 -
pharmaceutical. forml at|? ,..and consecutive adm istration in either order,
wher ei n pr ef<SHsHR Inferattw (§xgitafiqn; 7 5?)%‘1“1 YHISHAR e ? E‘T‘I}d;]p"’é?)(ar tve agents
(medi cament $)s08iyrybhaMe ks |aMt1§‘e>ﬁearntlb&ﬂﬁdeab érH)ag P@@l pBCi3 Vi tHe§Reseh@D172] The
anti-cancer therapy is adm nistered By any suitablé neans, 5including
parengéral , dfopiresing cs)ub@mrtaanwfsa,ntlgm atsaparsutednealspeqtmmudunb RAAY,

i ntranasal ndfor intral esi on adm nj st t| on ren ons

el ada® 2t R ShreaPieb R S TR SRS B e P S el SR oneal
or subcut anmN@W@P&&fo@hb@&etelr (Ttﬁe@ﬁlb%&itroﬁfiMh%td’t@edQﬂvétfe al so
contenpl ated. In addition, the anti-cancer agent may suitably be

29 LC

admi ni stered by gOPE®]i M Ueri-sate,” etage of appqckptipode @psosiagn ee.e st dfont he
anti - cancer a%ggratng tg) l?g an%gtlé/ﬂ catlrll?sodoosdet]egmlfedgis Yi&Lribed above using a

30 BIACORE®™-2000 or a BIACORE®-3000 system (BIAcore, Inc., Piscataway, NJ).

[00111] The term “substantially similar” or “substantially the same,” as

used herein, denotes a sufficiently high degree of similarity between two numeric



i ntravenously or subcutaneously, and nore preferably by intravenous

i nfusion(s). [00173] If multiple exposures of anti-cancer agents are
provi ded,weaeotr/m@ajsosure may be provi ded using the sanme @®CT&EPddIfifie260t

adm ni stration nmeans. I n one enbodi nent, each exposure is by intravenous
adm ni stration. In another 15enbodi mnent3oeach exposure is given by

subcut aneous adm ni stration. In yet another enbodi nent, the exposures are

gi ven by both_ intravenouys and subcut aneous adni ni st ration. [00174] In
one enbodi metues {1gg examplecs astoCkhvith gr Anthody of Hredinveptior andthesserf i s

admi ni stere sé’o%l AlVa irle eawe&ﬂgaraeai gr?tlb%ﬂ J, S diehat %%f@ﬁll'lﬂftﬁeaa‘fﬁnous
20push or bo or exanp , eroi d such”as predni sol one or

met hyl pr ednnzs@jld)nms(@r the, diffbente l&ﬂ)w&aﬂtherwo Valuemrt& o ﬂmba ériroelliblpgabbut 100

ng iv.) is ad nlstereg .ahaqut BOrEé tes gfr g?(gi {lusmn.ofthe

anti - VEGE arf'f90d\1stHResghificanecetumtieson XF th Bjo Pacleifigsed t hr ough
a dedi gat ed &éﬁ@red%?@&ii%lﬁ@(e%hﬁd'vﬁlde's)mTHéQﬁﬁer‘éﬁceaoéWééd aflPRR WXRQsUre to
anti - VEGF 25anti body, or for the single dose if the exposure involves only

one dose, susHoi ¢xanwile tess @apra@betrm yessdhareaboutid @, lasytharalpfut 306utess0

mg/ hour . Thi at ed, t e .of gut 50 ng/ hour

i ncrenments e@%}%&g@/& /(?‘Fl A ﬂéaél %8115%%%3 Cgfmgggﬁt 400 ng/ hour.
However, if rkﬁﬁgn%%bﬁgiratoﬁvgm@erl enci ng an | nf u5| on-rel ated reaction, the
infusion rate is Breferabl y reduced, e. alf the 30current rate,

e.g., from 100 ngPhbizl The Bwa “ﬁ%éﬁnﬂalﬂ%f@idé?@biV“vaféaﬂtwﬂmﬁffﬁﬁefﬁf asuch dose
of ant}- VEG: d eted at
abouttlg55 m n%?hél% X%I{é)gersgl S’ilgf?z%erﬁ@%él@%%&@?ﬁ@fe Fue su s&ir?fgéglel ve a -
64 - pr ophylxahieBcgetnemaymahsgotlae:demam ﬁmwaere/aparﬂae:aharmhooﬁaecgwuhabout 1 9)
and di phenhydram ne HCl (e. 0 ng ar equival ent dose imlar
agent) by nd FFnaﬁfeamp@et%wéwfﬁ ﬁuﬁhe atpegt Sk@ i khe art wppldgong] er. ¢ usi on.
[00176] If fH?f‘f@reﬁ{mt\%'&l th@i#ébﬁﬁes(tg%g)fsﬁﬁst?cm sipMEEh &RYithe doﬁte% T
5achi eve the total exposure, the second or subsequent anti-VEG- anti body

i nfusi ons i rofitlmd lso]qgfoalscltamomﬁsudnwemrechbﬁsqmd ehleealely, Kommeex)edhat a hi gher

rate than the.initial infusj at about 100 This rate may
ba ol at et Sty el il Sl is iHiod s sare TharBRu o et S soout
30 minutes ttHarﬁaH&KQ(ﬁ‘%r@@ﬁte@ﬂh@h‘hb&@%%} Rt thaaBb&CA®, \’Mﬂ@/o@é&%férence an
i nfusion-rel ated reacti on 10pref er abl ave the infusion raté reduced to

hal f that rdhan at@uQSO%faS@rfurlcml@nr@éﬁ uqf@rB@rﬁﬁgrdm@@(ﬁommr@ﬁoemoyle t he

i nfusi on of such ubse u e, of antjV e.g., an
about 2000- -t ot B os R E SRR 5 niba R SIS & 15

m nutes) . [ GOAHef]cohiprisesuriihentiddleriion mand IgGF@alﬂi’léﬂnlﬁfMﬁﬁéas@gent is an
anti-VEGF 15anti body and is adm nistered in a dose of about 0.4 to 4 grans,

and neéPe pr enrdingpifinity dotimandipRy eves aprppfibods having wikd-yees G Fcdbait 0.4 to
1.3 grans at re o about one
nmonth. Stil Ile%%)fé(se?(g&rﬂe gérégﬁ yi?)nfﬁ 8%?? flolgi glg)?euetﬁ‘ §EMIQ§&iQ§f§§am and in
ot her enbodiprefietablyi & [edsol25 05D enen morelpréfegibdyrst [edsn 1 Suifiild asgbeat $70 t he
antagoni st is preferably admnistered in tw to 20three doses, and/or is
admi ni steredWi thin a peri od of about 2 to 3 weeks. [00178] I n one

embodi nent, the gubj ﬁtAhél%oﬂa%IVﬁ{r“‘é’l%@ﬁeﬂseéﬁ'y%ﬁdhlﬁoﬁ‘%Woﬁfo%e%@ﬁ?f?é(mdr ug(s)
to treat the cancer. I'n another enbodinent, "'the subject or patient has been

previ 8bisly adchaiméns wethedsubstenaymalsride wemed@ﬁmﬁtlﬁ(lsyettt@nt rTéastlntlbéescancer I n
a further enbodinen he sybj ect. o onsj.ve to one 25or
oo of ¢ e ngd CEnbacte Erdioh 56 bisHisr P AhiTa P in e SRS, o G e
to which th&wfﬁb‘lbbﬁ@is B%Mh@ﬁlaﬁl%kl k& BRI IS ih E}@ésbl@lﬁ? Nf)@ﬂlnﬁﬁﬂg@;ka%ples

anti -neopl astl c s, chenot herapeutic agents, cytotosic agents, and/or

growt h i nhi bif eas;@rheéreamdrl@rqyarmimlcamey (e.g hmalignpgs anbbeapgremans subj ect

may be non-r O%HQW%'HM an’acl 1% ﬁm%(mah %”ﬁc"i‘ ”Ae%onaﬁ YUGH 8Dk - VEC
anti bodi es.

30 hypothalamic and other glandular, macrophagal, epithelial, stromal and
blastocoelic disorders; and inflammatory, immunologic and other angiogenesis-

related disorders.



30cancer agentinclude an anti body or i munoadhesin, such that re-treatnent
is contenplated with one or nore antibodi es or i munoadhesins of this

i nvent i orwoaoiiessot he subject was formerly non-responsiPC&/EP2011662230

V. Treatnent with the Anti-Cancer Agent [00179] Once the patient
popul ati on nost responsive or sensitiveqto treatnent with the VEG-

ant agoni st has been identified, treatnent wth the VEG- ant agoni st, al one
or in conbination with other nedjcaments, results in a therapeutic Sbenefit
to the patient wilPRlCdnthsiterneyice]l peglfpaave digerdes rangdt pEatiferatiye disdet” in a
reduction i S i f [ reqver, treatnment
with the coggifegggtjcﬁlgﬁjdé? ﬂg({t] a%@%@%ﬁ%g&hgé@%tﬁ%ﬁgbgf%qogg@t&gne addi ti onal
agent (s) pr gfrelifebitipnr ésohd ambadimentathdictll pegliferatiec ¢giseterialbhycesyhmesmgi stic (or
greater than %(ilpﬂitiv?}%J tﬁﬁra?g%nic engfi.t to the patient. Preferably, in
this combi n&OHREYHEE B hBIOIERTPINGYS BLTUR B3P EAst one adnini stration of
the additional agepfisy) @kfbratas L&HerQR GreRFMOHISHOBlab I orblieh ARt | - cancer
agent is about one nonth or less, nore preferably, about two weeks or |ess.
[00180] It wirblifets¢ionpphethéranaignbyt abenigh, andiall pre1gandeeousadil cacerguss t hat t he
exact manner_ of adm nistering to sai.d.patient,a therapeutically geffective
arount of | Tl At Tt o B Rarr o S s R B et et o

li kel y respopsilienassdikérdbitandtimsranesiot agfullywxclusive agtefédi@l @i scretion of
t he attendi ng physician. The node of admi nistration, including dosage,

conbi nati on h&fdik ot her agents, tining and frequency of administration, and
the | '15?’ nmay be(;@{){]eﬁtﬂ% t@fnsl'tlgn&'r' Qf{lpschﬁceg)éusaﬁqglﬂo%?tdesscrilb% .lfl?el Y,

responsi veness to such anti-cancer agent, as well as the patient's

20condi ti on physioligilabégnditidntia maaviaal s plad i enpisaltly agnasetiediby infegdias@r der who
are predicted to be relatively insensitive to the anti-cancer agent may
still benef i€llPrdHeiafenttwapldsnd catger mclyslgbuf agingt ligited, (s 63851198 on wi t h

ot her agent i j t i S Sk iveness to
the anti - caﬁ%@?ﬂ%gg{& 0O%@%?m%hh%tdclgﬁn%ggé'th?grﬁapggﬁéﬁ;aﬁghﬁplgﬁ82%{8?- cancer

agent wil | hen&5$ mchde agedyouwd eslé dancan duredranpérgireheling smal-fadislongn consi st ent
W th od medi cal practjce. Factors for consideration in.this context
el uds ¢ he (AT R a1t SIduBs SENoE PGiooHEMRG e &bt B PASTHR S Rou) ar
mamal  bei NgatdiRARL6E the hglga},ldagée%hlfe%ﬁwn'e@ﬁf Qédaal d&@llﬂllﬂﬂéa‘ﬁbgﬁgésnﬁ’@&ﬂ ent, the

cause of the angiogenic disorder, the site of delivery of thée agent,

possi bl e si décnedchasneer (inbludingpe go Bagirel pigdimaktancemepanerchioticapfer

adm ni strati on di1§0 t he s[chiedu}lirn iof adin' rﬁ %tlrﬁ%ilone and ot hrer fractors
known to med! Ay &I BRSPS SRl PR AT S FECEn Py I ncer
agent to be aeerNiek esdr, Mddde@no&Y BEPARIND Y réaviCdaneaEicHRIA looAs- - 66 -
[00182& As a general proposition, the effective anount of the anti-cancer
agent 28dni niadvenced. geirest er wetaytape HERo3 acgitive brast gan¢diecqlethepiicet about 20

ng to about . . r gi nens for
ant i bodi es scﬁgﬁggg%gﬁ‘?%’-%@&%%ﬁl@ ‘L@Sﬁ@@gﬁqﬁgf’ﬂ%ﬁ %@%ang%a?&n%%a\e?er y 1, 2,
3, or 4 Swedldnegrorirenahdaricai, $itver @dca, plostateaianadooutlval caidser,Shyréidcantd, 15, or

20 mg/ kg every 1, 2, 3, or 4 weeks. The dose y be adm njstered as a
single dose MsPatiscanipemppie ygkws tyres gt heag agd ngaa%l@@) s el as Qscﬁﬁnf usi ons.

[00183] As NohGHoAPA%EudRGIGY Slade DBSEl S HEB BRSNS TRH ot LINTRANS, kmgRNCer
25 lymphocytic (SL) NHL; intermediate grade/follicular NHL; intermediate grade
diffuse NHL; high grade immunoblastic NHL; high grade lymphoblastic NHL;
high grade small non-cleaved cell NHL; bulky disease NHL; mantle cell
lymphoma; AIDS-related lymphoma; and Waldenstrom's Macroglobulinemia);
chronic lymphocytic leukemia (CLL); acute lymphoblastic leukemia (ALL); Hairy
30 cell leukemia; chronic myeloblastic leukemia; and post-transplant

lymphoproliferative disorder (PTLD), as well as abnormal vascular proliferation



agent are subject to a great deal of therapeutic discretion. The key factor
in 10sel ecting an appropriate dose and scheduling is the result obtained,
as i ndi cavecdoeoosy I n sone enbodi nents, the anti-cancePCagPralfH62230

adm nistered as close to the first sign, diagnosis, appearance, or
occurrence of the disorder as possible.4]00184] The anti-cancer agent is
adm ni stered by any suitabl e neans, including parenteral, topical,

subcut aneous, intraperitaneal, |ntrapuInD ary 15i ntranasal, and/or
"ntral esi ondisSoRAAIVID PRANCHIICER RUFBI RN Fh I AEAG A BY i AP Ul ar,
|ntravenousmnhmk§g@ ]ﬁﬁ&ﬂg i ntraperitoneal, or subcutaneous

adm ni stration ecal admnistration is also contenplated. In
addition, the anﬂa@bMﬂSHKﬂmynémﬁtmﬁbkmbecaﬂp@@ﬁ@fenéanbymmatse i nfusi on,

e.g., with declini.ng,doses of the antagonist. r abl t he d05|ng
Cs%ut ven' by ORPPRIBRoe BBIR et AT SIS © & copppThuf CSHE RRA i st or an
addi ti gnal Qﬁﬁ&%%@%pn§§§apkﬁﬂoﬁ@@&ﬁwtﬁ&ﬁﬂn&ﬁ%g&ﬁté Cafifietandgeskst her ei n.

The conbi ned adm ni strafion includes co-adm ni stra 1 on, using separate
f or mul at i onExamplesgif mlgdr@quhaagmt;ss@ml@ancer ogenid)andlode, batrvfe Goned tatei e

admnistration ip either or r ef rabI there is a 25peri od
oo bot b cmbfhesikfd anGhomdl SR AR Bl ot el et Ei o

activities. radiation theR@¥Sli-Hei siendsi PaBeadNiMi-Biiphhh@bgdiesigatémgancer agents
to the patient by traditional routes as noted above, the present invention

i ncl udes adriPAPISTiE 4896 aBy-teuhia aghs.B¢ otRIeBCTH A tFFas 418eT, GWelds antic| e c
aci ds,gncodi i ression
adnlnﬁsterﬁ%%agﬁ%g Q&e %ggQgg%ﬁ%§@5@%9aiaﬁpﬁﬁﬁggﬁégﬁrg&g%Bﬁmﬁég for
exanpl e, V\D(E@?@[) aﬁﬁgdm@tc(l(ggranymgmte ﬂtﬁlalssmhﬁfltog)ehmﬂlhEGERynmm@e(lgr ate

intracel lular antibodi e 7]. There are two ngj or

appr oaches teél"@é‘tbt(lTﬁ”djeY%e)rﬂRtF]@F éera/@ficgrwgtfmsﬁra}phwe@rifg dEevVeR a vect or)
into the pat | i ry the
el el ¢ ag 4 T MEU ), e nFloRE &' diteo LT BIohR SRIELY | e
wher e t he anntgonisst(e.igs newcpizingthntibodie®xhatibual toropatomemwig of the f(piwwmeg\t 'S

ol 19 8na ¢ reEmsdreped bR EoE PR R el B e MO P i ey

directly or,yvEQr r@eéﬁﬂspdsmmmﬁw %ﬁ&gth‘é& Bllahawra%@%mreﬁwa kch are
inplanted into the patient (see, e.g. .S, Patent 4,892,538 and

5, 283, 187). e’lmefﬁ@tnblm@tualwhm@ﬁa}e@Hsou@btd@dqmé@lamnbabl e for introducing
nucl ei ¢ acids int bl e t ech ues 10upon
Mhotrer the ool aPal A Sl et TR M AR ARt 471 PO or 1
vVivo in the g@hpstoitet iR lafir@ndaie b e indietdual SHULH beihgttAiated, Al cahibe
transfer of nucleic acid into mammalian cells in vitro include the use of

| i poséfes, diceietpesheithet famronfiviaxds 9fj EnR dhe cquesel of fcligicalpatiplegy. dext ran, t he
cal ci um pho vgetor for ex
Vi vo deI|ve?%gg%ﬁ?%g%ggﬁgﬁgéhggﬁgahpgg$ygﬁ§%(QC&QQQF%E¥§H?E$%e?currentIy
preferred i rdlSélaS/d) anmdltﬁjna)faszm@tdmisaﬂﬁfﬂlﬁfshﬁleﬁﬂ'tliﬂaﬂgﬂ@lﬁrettﬂﬁhmﬂi&c{ ransf ectl on

with viral vect such as adenovirus, Herpes sinplex | virus,
adeno- associPst gw GaysegyRAces ¢fi the isease, RIG\SERE Melrsits) deoresisige ﬂfl%lfate

l'i pi d- nedi at(ﬁ@h&ﬁ&%é@%ss‘?&n tdﬁ‘l%h&%ﬂ@ﬂ & llmf tl%?ea@@&g@cdrg%hlﬂssf&r

exanple). In sone tuatrons it esirable to provide the nucleic acid
sour c@5wi t h sinmagenad psygeosif.i n foore etnirtmdtmctgetanubd>d1ss, ofshemvastiamnransddbody
specific for % cell-surface ngnbrane % ofein on the target cell, a ligand
for a recept'd %ﬁdFﬁ‘WQW%éf 5epse €disordifier e 17 posomes are enpl oyed,
proteins that bind to a | -surface nmenpbrane protein associated with

endocytosi s may BEC L&OédAlP ?fchél?’%é‘i“PWt} EGRBIB 69 2R émP%ﬁlfﬁeﬁ%‘fE‘eatﬂﬁSé%é e.g.

capsi d and for periods of time necessary, to achieve the desired therapeutic or

prophylactic result.
30 [00121] A “therapeutically effective amount” of a substance/molecule of
the invention, agonist or antagonist may vary according to factors such as the

disease state, age, sex, and weight of the individual, and the ability of the



25proteins or fragnents thereof tropic for a particular cell type,

anti bodies for proteins that undergo internalization in cycling, and

prot ei ns wbabiztmaozfet intracellular |ocalization and enhaot&EPottinexaed | ul ar
hal f-1ife. The techni que of receptor-nedi ated endocytosis is described, for

exanple, by Wi et al., | Biol. Chem 26 4429-4432 (1987); and Wagner et
al ., PNAS USA 87:3410-3414 (1990). Gene mar ki ng and 30gene-t her apy
protocol s are described, for exanp in Anderson et al., Scjence

256: 808- 813 SHhYYWF n&?iecwagg@st/ozamﬂgonlsttoe?éwadeSIred TEOLBON théy ant i -cancer
agent may b‘%n&@fﬁ*&hl”eﬂ%ﬂe?a;@u ?’E‘Pﬁe‘éﬂr@é by ‘E%rg?éc{‘&{e iRHA éﬂj c}%c%?

dosi ng regi men as conbi ndtion therapy, With east one additional
conpound h a\detrgnemall effearn o mhqxubﬂemdelfmslecﬂhagam st @rasitagonist @d dutvydgleld

Spr of or abl y HAGe BEHFRRY RO AT PP e Nt (i s VBRI compost ti on
such that theyode Reks %%earn%ni'oia&f eﬁﬁﬁbo@ﬁ%lﬁkﬁﬁ‘de or antagonisPORR] The at

| east one additi onal cprrpoun be a chenotherapeuti ¢ agent, a cytotoxic
agent, a cytiokdntien efegthewp htrcathaldlsmﬁewrdgserrter imnmmanmal kovarmatiant). alpent , an

0t her oo - "t keRor etseE D ERkatTREF SR PRE Ao S Ths AR AR Merount <

that are ef fi@ibey 6f {bertdefls;RedRRIKe uiice RIS Gr (gﬁhaﬁm&@@m@bt@wm@smon
contai ning a VEGF antagoni st (e.g an anti-VEGF anti body) may al so

conpri se a tetamhpeliprctaatly stopy @%@@r\ﬁéllaﬁ@@rﬁtl%fnt@nermh@ral Aetspr.ashibé agent, a

cheno erap i t. ¥ nt, or
conbi ?lgtl ons %h%?@gw&]ﬁg ?%gv%l?]pr%}ag%ﬁé@ § ane‘ﬁl@tag it i Bgtbnpsgg%d is an
anti - VEGF ardxtdngdymaingtoimie aatl/or edist e annadekitdnt onabr mormﬁhhmisymptams

t herapeutic antibody. ot her than E‘hantl V GF anti body. In one z)n‘gogi ment ,
the at | east3SHigEt W}t]tlFlt?rféPCQfoffrﬁd grtpy t %}atcalbaffyemm ' iltancer
cel | sur f acq @k eincet BIRNE &IBOM: @EC éda%r%ytdt&aétm%ﬁ@eﬁggalmeﬁwe Comoound
is an anti-HE nti body, trastu Her cepti ng, Cenent ech, Inc.
Sout h San Frthe’rapestaHm;fecumamnentesrbgnbwthmmhlbﬂtmyatnoheasln aootheaddi t i onal
conpoupd is a nti-H anti bo ertuzumab. (OmitargTM Geetech I nc.
South 1 San FeltReLkss. EaeEu CRRY AEBRES TS AR HET CXIERE (B | east one
addi tional coPREMRE aipatiéR. ANAdIRRI¥mbeHIaE tRe ih@lﬁ?@utﬁd&ll¥ REdMivRranfinADC) ,  and
the additional anti body is a second, third, four si xt h anti body
or 25 nore,is sughowahatampemyes progressionfres semivabebmpatienhi rBrngEtsapnh fifth,
sixth, or e ant.i odl ei t her d,or .as..an CIO s in
Croating an rgiBgul: o Gredd el herd G e A AR hR AL IERBPLS: hons
in accor danQﬁngtvhnélhla&drmgm th@asmnm@fuﬁ&readﬁg physsidiat ordfvestigor,

VEGF- ant agoni st anti-cancer agent and, including 30without limtation

radi aBf on t He BPiENEREISEISCHORLIHREF SV HAEFepiet -+ BABIWL PEICHBE t r anspl ant s,

and/ or a cyt ot oxi Nt A [ h i nhi bi tory
agent. In one of [gug%? A %%Pﬁﬂggmdﬁg (gHrr]tSt é’?‘g‘ggﬁi‘e{f{oa‘i‘géﬁ{"% an - 69 -
agent or a cetﬁfebilmhi dm;agefs aagémtpzansdsbf @i8e nt@ssaexaoptieevectie degiredspham de,
hydr oxydaunor uhi n ad &r’%/@]& doxor ubi nci n,. vincristine (ONCOVI NTm) ,

pr edni sol ondr® te el bug 0§ BrgTIET e AgfetiPiopBY lacHa 1038 1S5S - PSCa,
anti - HER2 (Qngub]eé'gmyol}'ﬁ{ dn ea%lsId@Bgmseasghﬁe%%ﬂ%ﬁ@ﬁéa@l@ difdgfi@py may Sbe
adm ni stered as "a sinultaneous or sequential reginmen. Wien adm ni stered
sequedbi al | yamauneisdessithanathe trerapayti Gdly edfiec v estneousdl | n two or nore

adm ni strations ed,adm ni str t,lonlnclude adnm.nj strati on,
DS ng separate f JPREd: e Tor Seii b RSPt Barr fof MitkEFOn. « and
consecut i ve tRgNhkbidd 633rb@mtd the BhdciBh oPE&IRIand b 85BN REBERIASH Q411§ h”Plliee is a

time period while both 10(or all) active agents sjpu|tapeously exert their
bi ol ogi cal demmt isiinteaded to include pdEAYB]e isqiopaTde. émﬁédl fent, ,tY ¢rent with an

ant i - VEGE antbogt 1€ ok v oL e RATRLRG AN 1L ARKAR, S, R0,RY - cancer

agent | dent i ed er el n, one, nore agent S Or

gr owt BOi nhi kig @IﬁathcagﬁaﬁeSadrialﬁﬁbludmﬁga gloaldids I@VlﬁbrﬁﬂﬁlboﬂnlﬂﬁstﬁﬁC&bmdld?e)Of
di fferent chenot her apeutl ¢ agents.  15Chenot herapeutic agents I nclude
taxanes (suciexasibianimelphaban, AHPmYSHE asippmAHei}, daunorubicin or other

intercalating agents, enzymes and fragments thereof such as nucleolytic enzymes,



ant hracycline antibiotics. Preparation and dosi ng schedul es for such
chenot herapeutic agents may be used according to manufacturer's

i nstruct iwoxoroiessodet ermi ned enpirically by the skill edCprERettilosb2B@r
Preparati on and dosi ng schedul es for such chenotherapy are al so descri bed
i n "Chenot her apy Service", 20(1992) Ed.43 MC. Perry, WIllians & WI ki ns,
Bal tinore, . [ 00194] Suitable dosages for any of the above

coadm ni stered agents are those presently used and nmay be | owered due to

the conbi nedMHEIOTEhH apd {axarsgyyh aF SHbmRlsaie trH BhH oY %Zéellaa@aélmacaﬁ@wémer

chenot her ap e o] t sherapy nay
provi de ' syﬁdgtrbggt o g’t“gal élahf@%ﬂﬁ%lrogﬁgé% ?Ig&gcﬁllg ﬁggr%lﬁrg@g?(pgﬁa‘?fég i eved when
the active |thg|eefdamd1ﬂls vas ek dnbigebdrerr ans-cgnaatgentd hiaclotdddbetwn Ofhet he ef f ect s

that results fromusin C. nds separ.ately. neygi stic effect may
be.at t a1 hed WHETOE AEETE P OB RE BUPEn S RO e R P A

adm ni st er ed,Qbr 88151 vered si nul taneously in a conbined, unit dosage
formulation; (2) delivered by alternation or in parall el as separate

30f or mul ati ons; dPOYZ3) Ay clwmhmm@tic pegithsr. chemesal dehpamdaedefuhinghe er nat i on

t her apy, i stic ef nds are

adr i 3t er edneliRl biieEn FSahaRRLT SrerfPhEngTis SOGT mPgRATREES | one i n
separat e SyrigB@€Suchl 43 tBioRph ahd CYTORAN®ILdAghadphennit hlepl dJuehapy. an
effectl ve dosage of each active ingredient is aé)m ni stered sequentially,
i.e. seriallsych %@w&ﬁ&n,ulmpwﬁ%@mm mposuHan.azyidiggstseeh pskengedapges of two or
nor e tive r r e t he

or eveﬁ:?. on s TRBOEHeRurBidbar A DL S Sy ARGl R ERbfbes, 10

addi ti onal tlhdndapgutttettarmgerttleﬂvyleheldelpmmk crret;tl&eephysﬂmofﬁmlde sease to be

treated, the t of .anti body, .t he severlt d course of, the disease,
whet her thet v@éw? hepiiasRioramife 294 timeixlo %@ﬁpln& AeCIRERNIRS %S@?%iﬁf or

preventive LAk {152 AHERSS R R Y tient's
clinical hi g{uorsegiaﬁa gﬁgsagﬁsg@ @étﬁe %Er\é:ﬁélﬁ%aa %ﬁ?@t dfalotrlll di ti onal agent,
and the di stIAﬂRJINﬁ)I@) tblem lapaohnnh rhgoaphx;lsccdclaanes?ﬂbetumﬁmi@ﬁi ant agoni st and
addi t| nal ent

ui.t adm ni.stered to the ient at i me or
over é seri m(?f"t "rcé‘hfﬂ‘éH 188 lﬁf@“@@@%ﬁ%%&ﬂ?@?cwgﬁymg?’@ihi stered
as set fort h13hoRecaPPOERAI TR QR@Y, KR e R pRIIRkcHE YOS gl 8ttiRf arddiye di sease,
about 20 ng/nR to 600 mg/ n2 of the additi onal agent is an initial candidate

dosage for adrhedagtptetheam); bryostatinallygatin; G@ré@%(lnclﬁ@ngetxafh«?ﬂe@smby one or

bty R R R R W A e A
125 mg/ n2, 20QpsaddTRrypfeihy o (Frti 041 Mﬁlﬁpl@'mﬂmﬁﬁd c@@wpﬁgmng)on t he

factors rrentl oned above. For repeate mni strations over several days or

|OI onge?g dep SF?@noﬁJQCH@IWhGP@IP@ﬁg thengnthetig analpgues SKWu3 180 LBt i | da
of “about 50, a7 s RRleLth: 1EAGGISHEP LR GES L Apa tA R Rl s BREE (02 00

ng/ n2, 600 mglhds (m@rambycm;aﬂmjmmhiannetdhero@hbsphamweb&stmdmmneshﬁsﬁfhuﬂ@ t he

patient. Such se mi dm ni stere t ently, e. every week or
every two, ¢ lor ehtoreifapgne %lgglﬂ&ére%haﬂ S MPhalg: TovEtEdont
receives fr ﬁ‘é%%i'fnet Mdﬁlﬁlu%hOPd%lMe Ba@l mBRAL nidlo¥udasEshqf the

addi tional 25agent).” An initial higher ['oadi ng dose, followed by one or

nmore Rbwer desesstimaychberoacniinj fotearustne, Hblmslme niptukiene, dod egennesgingens nay be
useful . The [.eSS hi s era Si nonitored b onventl onal
echni ques. ARIPRUESSSR = Hacberiace articeste i FRARLSr gRey BTner apeut i
TOf mul at | On%aﬁéh&ﬂﬁclﬁghﬁﬁﬁml &i&caﬂ@l@éﬁnﬁ&n%&é‘gmq@@@ ngOmgdawt beenggent
i nvention are %e})are for storage by mixing the antagoni st having the

'Y

desired degrieé P |18§r1ﬁ53£1r996bt dwtraicighiachdeutyine@idiy Aaéeept abl e
carriers, e)(e%%é%lcng%f as%v 11St %Q&éarzzl%s%atln chtrgrgogh%rrgh&{ rew{é)cp&ﬂr!)rln%&%tem

formul ati ons aqueous
30 enediyne antiobiotic chromophores), aclacinomysins, actinomycin, authramycin,

azaserine, bleomycins, cactinomycin, carabicin, carminomycin, carzinophilin,

chromomyecinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-



solutions. For general information concerning formnulations, see, e.g.,
Glman et al. , (eds.) (1990), The Pharmnacol ogi cal Bases of Therapeutics,
8th Ed., wengexmunssPress; A. CGennaro (ed.), Rem ngton's Poamraciensi2eal

Sci ences, 18th Edition, (1990), Mck Publishing Co., Eastori,

Pennsyl vania.; Avis et al., (eds.) (1998)- 5Pharmaceuti cal Dosage Forns:
Parenteral Medications Dekker, New York; Lieberman et al.., (eds.) (1990)
Phar maceuti cal, Dosage Forms: Tabl ets Dekker, New York; and Lieberman et

al ., (egs.) netlgage, Pdwwaf&d%\f.@;wma@éinp&dwmlﬁipéalé%éowi@ﬁs gekkelr,
New Y , K -ed. : i :
Formitat | ond podhola R ar. I pledie s TRLD RO HEA R My ar cor

Dekker . epirpBigik0 8jordtm ciepidahibecicanarce gy y cirg oiipingy i s, suolt astétbinlyciner s ar e
non-toxic to.reci Bheni‘is at, the dosages. and .concentrations. enpl.oyed, and

i ncl ude buf fler8YORRHHS Ao RYFLATRY CIIE ol GPECINS PEPIGPHEI. BPYENTECETi ds;

anti oxkdant Spu'ré}ﬁ*dfﬂ,' 181N A!, Phdor@sitiel, ﬁf’é‘ﬂtdﬁ?%rlﬂ, O RE0ch, RFRIY@KI ves (such as
oct adecyl di met hyl benzyl anmoni um chl ori de; 15hexanet honi um chl ori de;

benzal koni umbehingxi destiten zetuhom, wnti g talralides; supth enwkthoexag awst S-henzyl

al cohol ; al kyl para such as, met hyl or . pr | .paraben: catechol;

Mesorci nor . PR BAGCERRVR YO B5e Rhbties Sies DB nsf. S Recar o wei ght
(I ess than ghaupted, iafduas)pupiak ¥RABEI ARA as ALOLEHIAS, 6-MEfApRPuBRS, UM

al bumi n, gelatin, or imunoglobulins; hydrophilic polyners such as

pol yvi nyl py rthigmipidite thiegrange apirisi dxgsnelesasucl as @ngitabing azastidie, Saspar agi ne,
hi stidine, arginhi-ne, | NEa.: ar ] des, . ~di char:i , and ot her
car botydr at SEATRE saidorly Sl AR T ARSACEARAI R ARE CIRGIARR *Cent o
such as EDTAloxatigiaesarsliedenasuchus lcalsigteramendromoktandlosdhplopimater sor bi t ol ;

salt-formng counter-ions such as sodium, %gt al coppl exes (e. ﬁ .Zn-protein
conpl exes); SRHIEEACK BIEPItGRIARS 65l aciPRs: PRSI NS usE FHprNPg{utes | CSTM  or
pol yet hyl en : . ihit i hpdy

formul ati ongmg(%tée{&éd)E%IE§F%501§£%§%I%§?£%&%§%fé{llggggg%%ga%tﬁ%éer tain

enbodi nent s adriphedfh@hidengly tisdieesmanoteviibnimakialt edluagciR 8megprnie; i n si ngl e use

vials._In certain odi nents, 100 f the anti-VEGE anti bodies are

For it ed DRyl GMERT. SHATEOE: QPR 2 e TE30sTesfafguaBa: um phosphat e
(monobasi ¢, AR liRliniuth &ewe;%%gﬂmleﬂ@%m%m&d;(gqlm%iﬁa@?hydr ous), 1.6
mg pol ysorbate 20, and water for injection, USP. In certain enbodi nents,
400 ng of t HedemybreyHeminamn |dnodhiese; anayténomeidsasveldad magagsine am2 - ny
a,a-trehal ose_dihydrate, 92 8 ny.sodium phosphate (.npnohasi nohydr at e)
102 T sodiin pReLinaioet fesa S HHR BB, IR EioufB 50 “anc
wat er for i njhegirh@npirdd@hcinf RSN roby apbthlihyedzider pratabiemns PeRapt ed f or
subcut aneous adm nistration 5are described, for exa}r{gl e, in US Pat No.

6, 2672958 ( Anliracderidg complsy IS Yaiyril Prodtsi BrganeaPRorazarage; aizoxin;
reconstitut es?zo‘ﬁ'r%ﬂfs@rr%:r%?%& %h&%ﬂfcaé ?d;i’riiyi(g{?)gg;rfﬁ'ei"f‘ concentration and

t he reconstitute Ion’may be m’ni st Subcut aneously to the
manmal to berithleat@ethyiemaientrichothecenes (especiall P W2DtokirCvyisdailrini & edridliar s of

t he antagoni st are al.so contenpl at ed. o] , . US 2002/ 0136719A1
(Shenoy et K ayd al}%%@%] UPFHEHMP %@iﬁﬁ@ﬂﬁwﬂiﬁﬁﬁl@; LAtarHeor e t han
one act i ve GRITMBHA A i RBAIH o kol AN bl Rbr AR GhEthsRONEbinoRkeET er ably

those with conplenentary activities tha o not adversely affect each
ot her 25The t({fm-Ghidthedtbpr taxpedsaengu AASK O ®pacintaxe dBostokMysrdepertd, f or

exanpl e, on the, amoynt and ty, nt agoni st esent i.n th

For mul at i on, OALEE, PRt par bR sAE T Hathpifasiee HHEhrasBsael such
addi tional a@aPdridle BsrtulAfoRbr pREMS el (AmericdOPRABacdiRaPPhItN&s NOr edi ent s
may al so be entrapped in mcrocapsul es prepared, for exanple, by

coacer vat i orchawnbgrgulliinayy), angd TAKEYERH® doxssaxehEkliongtHaglenc Rererexanpl e,
hydr oxymet hy I Se. Latin-m er e
20( et hyl net’#ulg[gryk?f’ftréél}cg}h%([:ﬂrogaglggé{ljl eg},&tﬁlge)@gg%ﬁllk@z Y, giﬁt%é&élufl%fl%al drug
deliveoy mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin;

vinblastine (VELBAN®); platinum; etoposide (VP-16); ifosfamide; mitoxantrone;
vincristine (ONCOVIN®); oxaliplatin; leucovovin, vinorelbine (NAVELBINE®);,



systens (for exanple, |liposones, albumn mcrospheres, mcroenul sions,
nano-particl es and nanocapsul es) or in nmacroenul sions. Such techniques are
di scl osedwDroRaM3sgt on' s Pharmaceuti cal Sci ences 16th edCriEr011/@s22B) A. Ed.
(1980). [00204] Sustained-rel ease preparations may be prepared. Suitable
25exanpl es of sustained-rel ease preparatj.ons include sem -perneable
matrices of solid hydrophobic polynmers containing the antagoni st, which

matrices are in the formof shaped articles, e.g. filns, or m crocapsul es.
Exanpl es of "oyaRtEanseelaiieragstupRny ¢ia caminqpietiaid bpiroeaie; dPROISINIRSgel s (f or

exanpl e, pol:y(:2- yﬁﬁg : L yCviayl alic ) )
polgFactigeéx&ﬁﬁgi a?%ﬁkgﬁhgﬁgg%?g%g?%ﬁ§8gg%%I hé%ébg¥sﬁ¥5%3?%%%% acid and
y et hyl - L- glastdangieeitatnoan¢ Xlelg0 Bdad)t phatmhydeicely adcaytablaceltsabeads degr adabl e

| actic acid-gl.ycolic_.acid.co okyners uch as the - 73 - LUquy DEPOTTm
(inj ect abl e AEHOEDRERBLORBREd DRCN AL FarediRRtans 6f o PT BORSIANE opol ymer
and | egprol igeyagrhak @H(?Ig?&l BB Y talloh Tor s QXHBbY bF Gyb&&ﬂh@spl{aﬁﬁé’@5] The

formul ati ons to be used in vivo adm nistration must be sterile. This is

readi | y accolopbiublven viycrisfing, mad pdnishiopegind 1A O, 4n dbbrexidtion foeabr anes.

5VI. Kits 0206] For use .in tect,i f VEGFi n and/ VEGFi | 0, kits
or arti ol es BRmRARELPEh e Rl O G AIEN Dl R T henich, ki ¢ s
can be used [bodetiar MdaRidnhl ehefldbietsieutit hdeneAnEl@te Weldytdiskiehiaes i vel y
responsive to an anti-cancer agent therapy conprising a VEG- ant agoni st

(i ncl udi ng, usefyl as apiibady frugromiugates oy asiDayfarsizg dodde | foumeampleldidse kits
MRy CQEPri S&,a, GALIHE MURGN S LOMIE GRFRALIfEnt al I zed to receive in close
t .

confi nenent oneé or nbre contai ner neans such as vials, tubes, and the |iKke,
each of the cont gDOEXS] TEdeRm ottemgpeutt Agenasialofinélbée Smpaicahenslagamsit s t o be

used in the thod. Fqr exanple, one of the container nmeans may conprise a
conpound thégﬁéﬁb@irﬁg aey r;?g%qenal@dv@@ﬂilmbléﬂw eéﬁ%atswéhomt?ﬁmt ¥ neans may

conprise a g{?g}gﬁé&g% %1'25%1;1 Ep@aﬂ%&{ Gfd 4% oBtef? ﬁ?thgll_:@:nble)gﬁras%emic, or \)&ﬁ%ggdgr Such

kit will ty nprise e’ contai ner descri ove an nor e
ot her cont aitrmtmsentoifpey siange atnesreatlentelics. abkanfleoimclude emirestoagehs and user

standpoint, including buffers, diluents, fi s, ,needl es, syringes, and
hokats | nednf sl tsRtsoterendm G e SERMA e UGS Baeriilent on the
cont ai ner t QahBdirGAlRIERASROINEDEXWPRFIJKifem), EVISBA® hRkifenspeci fic

application, and may also indicate directions for either in vivo or in
vitro use, glielexdene Adwdratgtorixijen tabofene, keoxifend, dO208P 1 ivsaisteneof t he

i nventi on hay of enmbodi nents, A typical enmbodi.nent is a kit
corpr1 51 ng S NIRRT O GIRAC MRChBae Aot fdiooSTRIBOER S £ on
cont ai ned wirt&ilixoRAERDBP Hedhts Siat fidte b tdsuppress 6NHS HoWR hd dvalisd es
25conpound(s) that ecifically bind(s) VEG n and/or VEGFi|lo, and the

| abel 28n sai%faRple @E@ﬂiqgﬁw@a%selqaﬁ@g hoppora BRI agsmistasichas used to
4 S8 ; ! ST . (
etect o %@P@@W@’é@?’@?@&ﬁ@gﬁ@ Crpdl?gég %@&@&&éﬁ %({_%&{t)*éﬁ?ﬁrgﬂ‘?t ructions

for using the conpoun or det i"n-an . The kit can
further conpretar adieptecdini other antitdanonszean slicheks Elukahide frolutqpridpand ng and

usi ng the cqnpound(s). 30[ 00209 _her optjona] conmponents of the kit
i ncl ude one%@"?a?%mbdsebmcf @%’@%"’é@ ly.ha%m ey lahlgbtd f ey ME o atags it eagent s
such as car rrh?%at@?eéﬂrogelgﬁfgdﬁ@t{bn iR Bl glﬁhﬁé_sﬁ@rpas‘?‘f&%xhrﬂﬁllgyﬁ(?z-

i nstructions r interpreting the results obtained using t .- 14 -
EXAMPRES imid4z0R2,1:03indgieteflomi WV AXB®phegesavlacpaty AREIMASING) ust r at e,

but not to leixg?.lltestgt?e? f(g)rgneegt%&te,l %drcgzgfe%fsrb\ifétviogogble, FEMARA® letrozole,
and ARIMIDEX® anastrozole. In addition, such definition of chemotherapeutic
agents includes bisphosphonates such as clodronate (for example, BONEFOS® or
OSTAC®), DIDROCAL® etidronate, NE-58095, ZOMETA® zoledronic
30 acid/zoledronate, FOSAMAX® alendronate, AREDIA® pamidronate, SKELID®
tiludronate, or ACTONEL® risedronate; as well as troxacitabine (a 1,3-dioxolane

nucleoside cytosine analog); antisense oligonucleotides, particularly those that



S5Exanpl e 1: [00211] In the AVADO trial (B017708), patients with
untreated | ocally advanced, recurrent or netastatic HER-2 negative breast
cancer wewo 20mxvdossbzed to docetaxel 100 ng/ n2 pl us bevaecTmram1/D6230y/ kg
every 3 weeks (n=248), bevaci zumab 15 ng/ kg (n=247) every three weeks or
pl acebo (n=241) see, Mles, 101 din. Qwol., 24 May 2010 (e-published)).
[ 00212] Bl ood pl asna baseli ne sanples were available from 396 patients in

this trial. . . [00213] An inyestigation of the status of biomarkers
rel ated to dRYPEGEPIESTIQ efrenesimorgrgHne BrEvREy Enlisatet pyebhernt 6br essi on

level s of Iy aerchkIRLERLS hELARIYE PIESabfn GORIGHs! SRl Rdgberled i n the

entire bio patient popul at POR COF ’ an rnproved treatnent
par anmet er. Ifactparctépod GGF-Ratvaecihss sxhbbTHERA BFOPE® vecciexgprdesaeon | evel of

VEGFA rel atiyve to contral |evels t i in the i i.omar ker pati ent
popUl at | on. BEABHUE RO PGS ot BT SEusinrrdd L FIVE VAo ebponce
to thesaddi td,@nv OXTIR@aEd A4 TRIR TOTHE AN @ XS oioRRIARY -inki8ibent s 20

exhi biting a higher expression |l evel of VEGFR2 relative to control |evels

det er mi ned iABARELEX®I R ;i lopatiniteditqsatatetan HybBA andi (AL R destvyosingt ed a

prol onged progression free survival in res the, addition

evact sammb e gcapawuf e BHLOY o kBoTEEPERT 2008k B Fiiii Shefsc omi ned
expressi on |Ryglatné satsGodsestdeNaVS2 of @hyadfith@absvecontrol | evel s determ ned
in the entire biomarker patient 25 popul ation, denonstrated a prol onged

progressi on free [8913a]vAl'giowth ehiutese agent't Waemegil hewsi wferptaci zumab to
Hooot axel 1 =1 PoTSE o On O ke
expr edd; on 1uBPYag SRRl BEh AR B G ALk BRI oF R TC s e 1

the entire [atanghds gfepathtinldbitosewents inchidedigantp tak biagle delpeyll©nged
progression free survival] in response to the addition of bevaci zumap to
docet axel 3CYREEHRN (abapiagsplienihgn ﬁWE‘EWS&H‘@W&%&enf\?éﬁﬁda@lceﬁl?@reﬁt Hhsma

sampl es 1 o300l dNeCRRIL S BRIV SIRRER iAUAKd ABMERONRIRIRL KR anal ysis.

The basel i ne %ﬁar acteristics §}f e 396 patients int I omar ker anal ysi s
and t he renmiimilaginpptixantss afdropatipmbrasollbnlohuek sucheasahy sitbragpdingossi bl e are

provided in Taple 1A angié.‘l'a(i?!?eT _’LE ‘f bl e. l&a Eas line égaracteri stics
bi omarRer eVAFHLBF doRREYS N Rrgiskd - Fratieeitad érl%ﬁ’%ﬁ*' eX*°" Fenal e 396
(100% 334 %Q%’@rarfbsyl)oxy]ﬂ,&%10-tetrahydro-6,8,l1-trihydroxy-S-(hydroxyacetyl)-l-
methoxy-5,12-naphthacenedione), epirubicin, daunorubicin, etoposide, and
bleomycin. Those agents that arrest G1 also spill over into S-phase arrest, for
example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine,
20 mechlorethamine, cisplatin, methotrexate, S-fluorouracil, and ara-C. Further

information can be found in The Molecular Basis of Cancer, Mendelsohn and Israel,

eds., Chapter 1, entitled "Cell cycle regulation, oncogenes, and anti-neoplastic
drugs" by Murakami ef al. (WB Saunders: Philadelphia, 1995), especially p. 13.
The taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the

25 yew tree. Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the
European yew, is a semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers
Squibb). Paclitaxel and docetaxel promote the assembly of microtubules from
tubulin dimers and stabilize microtubules by preventing depolymerization, which
results in the inhibition of mitosis in cells.

30 [00127] As used herein, the term "patient" refers to any single animal,
more preferably a mammal (including such non-human animals as, for example,

dogs, cats, horses, rabbits, zoo animals, cows, pigs, sheep, and non-human



396 334 Random zed treat nent pl acebo + docetaxel 129 (33% 109 (33%
bevaci zumab (7.5 ng/kg) + docetaxel 129 (33% 118 (35% bevaci zunab (15
ng/ kg) + wocet2zmedso138 (35% 107 (329% n 396 334 Age PCYaExe@ll/06228ean 54. 4

-47 -

primates) for which treatment is desired. Most preferably, the patient herein is a
human.

[00128] A “subject” herein is any single human subject, including a patient,
eligible for treatment who is experiencing or has experienced one or more signs,

5 symptoms, or other indicators of an angiogenic disorder. Intended to be included
as a subject are any subjects involved in clinical research trials not showing any
clinical sign of disease, or subjects involved in epidemiological studies, or subjects
once used as controls. The subject may have been previously treated with an anti-
cancer agent, or not so treated. The subject may be naive to an additional agent(s)

10 being used when the treatment herein is started, i.e., the subject may not have been
previously treated with, for example, an anti-neoplastic agent, a chemotherapeutic
agent, a growth inhibitory agent, a cytotoxic agent at “baseline” (i.e., at a set point
in time before the administration of a first dose of an anti-cancer in the treatment
method herein, such as the day of screening the subject before treatment is

15 commenced). Such "naive" subjects are generally considered to be candidates for
treatment with such additional agent(s).

[00129] The term "pharmaceutical formulation" refers to a sterile
preparation that is in such form as to permit the biological activity of the
medicament to be effective, and which contains no additional components that are

20 unacceptably toxic to a subject to which the formulation would be administered.

[00130] A “sterile” formulation is aseptic or free from all living
microorganisms and their spores.

[00131] A “package insert” is used to refer to instructions customarily
included in commercial packages of therapeutic products or medicaments, that

25 contain information about the indications, usage, dosage, administration,
contraindications, other therapeutic products to be combined with the packaged
product, and/or warnings concerning the use of such therapeutic products or
medicaments, efc.

[00132] A "kit" is any manufacture (e.g. a package or container)

30 comprising at least one reagent, e.g., a medicament for treatment of an angiogenic

disorder, or a probe for specifically detecting a biomarker gene or protein of the



52.8 SD 10.72 10.46 SEM 0.54 0.57 Median 55.0 53.0 M n-Max 29 - 83 26 - 77
n 396 334 Age Category (years) <65 316 (80% 288 (86% > = 65 80 (20%
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invention. The manufacture is preferably promoted, distributed, or sold as a unit
for performing the methods of the present invention.
[00133] For purposes of non-response to medicament(s), a subject who
experiences “a clinically unacceptably high level of toxicity” from previous or
5 current treatment with one or more medicaments experiences one or more negative
side-effects or adverse events associated therewith that are considered by an
experienced clinician to be significant, such as, for example, serious infections,
congestive heart failure, demyelination (leading to multiple sclerosis), significant
hypersensitivity, neuropathological events, high degrees of autoimmunity, a cancer
10 such as endometrial cancer, non-Hodgkin’s lymphoma, breast cancer, prostate
cancer, lung cancer, ovarian cancer, or melanoma, tuberculosis (TB), etc.
[00134] By “reducing the risk of a negative side effect” is meant reducing
the risk of a side effect resulting from treatment with the antagonist herein to a
lower extent than the risk observed resulting from treatment of the same patient or
15 another patient with a previously administered medicament. Such side effects
include those set forth above regarding toxicity, and are preferably infection,
cancer, heart failure, or demyelination.
[00135] By “correlate” or “correlating” is meant comparing, in any way,
the performance and/or results of a first analysis or protocol with the performance
20 and/or results of a second analysis or protocol. For example, one may use the
results of a first analysis or protocol in carrying out a second protocols and/or one
may use the results of a first analysis or protocol to determine whether a second
analysis or protocol should be performed. With respect to various embodiments
herein, one may use the results of an analytical assay to determine whether a
25 specific therapeutic regimen using an anti-cancer agent, such as anti-VEGF
antibody, should be performed.
HI. Methods
[00136] The present invention provides methods for identifying patients
who may benefit from treatment with an anti-cancer therapy comprising a VEGF
30 antagonist, methods of predicting responsiveness of a patient suffering from cancer
to treatment with an anti-cancer therapy comprising a VEGF-A antagonist,

methods for determining the likelihood that a patient with cancer will exhibit
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benefit from anti-cancer therapy comprising a VEGF-A antagonist, and methods
for optimizing the therapeutic efficacy of an anti-cancer therapy comprising a
VEGF-A antagonist

[00137] The methods comprise determining an expression level of
VEGF 1, and VEGF 0 in a sample obtained from the patient, wherein a level of
VEGF;, and VEGF ) in the sample obtained from the patient at or above a
reference level indicates that the patient may benefit from treatment with the anti-
cancer therapy comprising a VEGF antagonist, that the patient has increased
likelihood of benefit from the anti-cancer therapy, or that the patient is more likely
to be responsive to treatment with the anti-cancer therapy. In some embodiments,
the methods further comprise administering an anti-cancer therapy comprising a
VEGF antagonist to the patient.

[00138] The invention further provides methods for treating cancer in a
patient. The methods comprise determining that a sample obtained from the patient
has a level of VEGF;; and VEGFpat or above a reference level, and
administering an effective amount of an anti-cancer therapy comprising a VEGF
antagonist to said patient, whereby the cancer is treated. In some embodiments, the
methods further comprise administering additional agent(s) (e.g., a second, third, or
fourth agent) to the patient.

A. Detection Methods

[00139] The disclosed methods and assays provide for convenient,
efficient, and potentially cost-effective means to obtain data and information useful
in assessing appropriate or effective therapies for treating patients. For example,
according to the methods of the invention, a patient could provide a blood sample
before treatment with anti-cancer therapy comprising a VEGF antagonist and the
level of VEGF,; and VEGFj in the sample could be determined and compared to
the level of VEGF1,; and VEGF ¢ in a reference sample or to a predetermined
reference value, respectively. Patients with an increased level of VEGF,; and
VEGF | are identified as patients likely to respond to anti-cancer therapy
comprising a VEGF antagonist, such as an anti-VEGF antibody. The methods may
be conducted in a variety of assay formats, including assays detecting protein

expression (such enzyme immunoassays) and biochemical assays detecting

17
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appropriate activity. Determination of expression or the presence of such
biomarkers in the samples is predictive that the patient providing the sample will be
sensitive to the biological effects of a VEGF antagonist. Typically an expression
level of VEGF,; and VEGFj¢ in a sample obtained from the patient at or above a
reference level indicates that a patient will respond to or be sensitive to treatment
with a VEGF antagonist.

[00140] One of skill in the medical arts, particularly pertaining to the
application of diagnostic tests and treatment with therapeutics, will recognize that
biological systems are somewhat variable and not always entirely predictable, and
thus many good diagnostic tests or therapeutics are occasionally ineffective. Thus,
it is ultimately up to the judgment of the attending physician to determine the most
appropriate course of treatment for an individual patient, based upon test results,
patient condition and history, and his or her own experience. There may even be
occasions, for example, when a physician will choose to treat a patient with a
VEGEF antagonist even when a patient is not predicted to be particularly sensitive to
VEGF antagonists, based on data from diagnostic tests or from other criteria,
particularly if all or most of the other obvious treatment options have failed, or if
some synergy is anticipated when given with another treatment.

[00141] In further expressed embodiments, the present invention provides
a method of predicting the sensitivity of a patient to treatment with an anti-cancer
therapy comprising a VEGF antagonist, or predicting whether a patient will
respond effectively to treatment with an anti-cancer therapy comprising a VEGF
antagonist, comprising assessing the level of VEGF;; and VEGF, in the sample;
and predicting the sensitivity of the patient to inhibition by a VEGF antagonist,
wherein an expression level of VEGF»; and VEGF 9 at or above a reference level
correlates with high sensitivity of the patient to effective response to treatment with
a VEGF antagonist.

[00142] The sample may be taken from a patient who is suspected of
having, or is diagnosed as having an cancer, including, e.g., colorectal cancer,
glioblastoma, renal cancer, ovarian cancer, breast cancer (including, e.g., locally
advanced, recurrent or metastatic HER-2 negative breast cancer), pancreatic cancer

(including, e.g., metastatic pancreatic cancer), gastric cancer and lung cancer, and
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hence is likely in need of treatment or from a normal individual who is not
suspected of having any disorder. For assessment of marker expression, patient
samples, such as those containing cells, or proteins or nucleic acids produced by
these cells, may be used in the methods of the present invention. In the methods of
this invention, the level of a biomarker can be determined by assessing the amount
(e.g. absolute amount or concentration) of the markers in a sample, preferably
assessed in bodily fluids or excretions containing detectable levels of biomarkers.
Bodily fluids or secretions useful as samples in the present invention include, e.g.,
blood, lymphatic fluid, sputum, ascites, or any other bodily secretion or derivative
thereof. The word blood is meant to include whole blood, plasma, serum, or any
derivative of blood. Assessment of a biomarker in such bodily fluids or excretions
can sometimes be preferred in circumstances where an invasive sampling method is
inappropriate or inconvenient. However, the sample to be tested herein is
preferably blood, most preferably blood plasma. In one embodiment, the sample is
EDTA-plasma. In one embodiment, the sample is citrate-plasma.

[00143] The sample may be frozen, fresh, fixed (e.g. formalin fixed),
centrifuged, and/or embedded (e.g. paraftin embedded), efc. The cell sample can,
of course, be subjected to a variety of well-known post-collection preparative and
storage techniques (e.g., nucleic acid and/or protein extraction, fixation, storage,
freezing, ultrafiltration, concentration, evaporation, centrifugation, efc.) prior to
assessing the amount of the marker in the sample. Likewise, biopsies may also be
subjected to post-collection preparative and storage techniques, e.g., fixation.

A. Detection of VEGFz; and VEGF

[00144] VEGF;, and VEGF ) protein can be detected using any method
known in the art. For example, tissue or cell samples from mammals can be
conveniently assayed for, e.g., proteins using Westerns, ELISAs, etc.Many
references are available to provide guidance in applying the above techniques
(Kohler et al., Hybridoma Techniques (Cold Spring Harbor Laboratory, New York,
1980); Tijssen, Practice and Theory of Enzyme Immunoassays (Elsevier,
Amsterdam, 1985); Campbell, Monoclonal Antibody Technology (Elsevier,
Amsterdam, 1984); Hurrell, Monoclonal Hybridoma Antibodies: Techniques and
Applications (CRC Press, Boca Raton, FL, 1982); and Zola, Monoclonal
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Antibodies: A Manual of Techniques, pp. 147-1 58 (CRC Press, Inc., 1987)).
[00145] If reference is made to the detection or level of VEGF1,; and
VEGF | this means that the sum of both molecules is measured, e.g., using an
assay that detects both VEGF,; and VEGF;1y. Assays that detect both molecules
5 VEGF 1, and VEGF ) include, e.g., assays that have a sensitivity for the
corresponding orresponding other form, (i.e. for VEGF;; if VEGFj is better
recognized, or for VEGF o if VEGF,, is better recognized, respectively) of at
least 25%. In certain embodiments, in the assays have sensitivity to the
corresponding other form of at least 50%, 75%, 80%, 85%, 90% or above. In one
10 embodiment both VEGF»; and VEGF o are measured with essentially the same
sensitivity.

[00146] As to detection of VEGF,,; and VEGF, protein, various assays
are available. For example, the sample may be contacted with an antibody or an
antibody combination (e.g. in a sandwich assay) preferentially or specifically

15 binding the short VEGF-A isoforms, VEGF,; and VEGF ), respectively, as
compared to the longer naturally occurring VEGF-A isoforms, like VEGF 65 and
VEGF g9, respectively. Preferably the short isoforms are detected with an at least 3-
fold higher sensitivity as compared to the longer isoform VEGF 5. In one
embodiment an antibody having an at least 3-fold higher sensitivity for VEGF,;

20 and VEGF o as compared to VEGF165 is used. Such at least 3-fold higher
sensitivity for VEGF 1, and VEGF 0 1s assessed by comparing VEGF165,
VEGF121 and VEGF110, respectively (purity for all isoforms at least 90% by
SDS-PAGE and concentration determined by OD 280nm) using the same reagents.
If in this comparison the signal obtained for VEGF 45 is only one third or less of the

25 signal as obtained with VEGF1,; or VEGF 9, respectively, then VEGF;; and
VEGF |y both are detected with an at least 3-fold higher sensitivity as VEGF ¢s.
Also preferred the sensitivity for the short isoforms is at least 4-fold, 5-fold, 6-fold,
7-fold, 8-fold or 9-fold higher as compared to the long isoforms, especially as
compared to VEGF j4s.

30 In one preferred embodiment both short isoforms VEGF,; and VEGF |9
are specifically detected. Such specific detection is e.g. possible if antibodies,

especially monoclonal antibodies are used and employed. It is e.g. possible to use
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one antibody specifically binding to VEGF,; and one antibody specifically binding
to VEGF110. Such VEGF,;-specific antibody e.g. can e.g.bind to the sequence
generated by joining exons 4 and 8 in VEGF 3, and such VEGF-specific
antibody can e.g. bind to the free C-terminal end of VEGF |0, respectively.

A (monoclonal) antibody to VEGF5; e.g. binds to the sequence generated
by joining exons 4 and 8, respectively, in VEGF;; and will not bind to the amino
acid sequences comprised in the longer VEGF isoforms 165 and 189, respectively,
since therein other amino acid sequences are present due to the joining of exon 4

10 and exon 7, and of exon 4 and exon 5, respectively (see: Ferrara, N., Mol. Biol. of
the Cell 21 (2010) 687-690). Specific binding to VEGF,; in the above sense is
acknowledged, if the antibody used exhibits less than 10% cross-reactivity with
those isoforms not comprising the sequence generated by joining exons 4 and 8,
e.g., VEGF6s5. Also preferred the cross-reactivity will be less than 5%, 4%, 3%, 2%

15 and 1%, respectively, for VEGF isoforms not having the sequence generated by
joining exons 4 and 8, e.g. VEGF 5.

Appropriate specific antibodies only binding the short VEGF isoform
VEGF;, can be obtained according to standard procedures. Usually a peptide
representing or comprising at least 5, 6, 7, 8, 9, 10 or more amino acids comprising

20 amino acids C-terminal and N-terminal to amino acid 115 of VEGF,,, respectively,
will be synthesized, optionally coupled to a carrier and used for immunization.
Preferably such peptide will be at least six amino acids long and comprise at least
the amino acids 115 and116 of VEGF 5. Also preferred it will comprise at least the
amino acids 114, 115, 116 and 117 of VEGF,,. As the skilled artisan will

25 appreciate longer peptides comprising e.g. 3, 4, or more amino acids N- and C-
terminal to the exon junction between amino acids 115 and 116 of VEGF,;; can
also be used to obtain antibodies specifically binding VEGF ;.

Specific detection of VEGF1pis e.g. possible if antibodies, especially
monoclonal antibodies are used and employed that bind to the free C-terminal end

30 of VEGF10. Such VEGF ¢ anti C-terminus antibody does not bind to any VEGF-
A isoform comprising amino acid 110 as part of a longer polypeptide chain or to

shorter VEGF-A fragments ending e.g. at amino acid 109. Specific binding to
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VEGF ), in the above sense is acknowledged, if the antibody used exhibits less
than 10% cross-reactivity with a shorter fragment of VEGF not having amino acid
110 at its C-terminus and less than 10% cross-reactivity with those VEGF-A
isoforms not having a free C-terminal amino acid 110. Also preferred the cross-
reactivity will be less than 5%, 4%, 3%, 2% and 1%, respectively, for both shorter
fragments of VEGF and VEGF isoforms not having a free C-terminal amino acid
110.

Appropriate specific antibodies only binding the short VEGF cleavage
product VEGF o can be obtained according to standard procedures. Usually a
peptide representing or comprising the C-terminal most at least 4, 5,6, 7, 8,9, 10
or more amino acids of VEGF o will be synthesized, optionally coupled to a
carrier and used for immunization. Specific polyclonal antibodies can be obtained
by appropriate immunosorption steps. Monoclonal antibodies can easily be
screened for reactivity with VEGF 0, and appropriate low cross-reactivity. Low
cross-reactivity in terms of the VEGF 1 o-specific antibody can be assessed for both
shorter fragments of VEGF 19 (e.g. lacking the C-terminal amino acid of VEGF )
and VEGF-A isoforms not having a free C-terminal amino acid of VEGF .

Various measurement methods are at stake and, for example, the sample
may be contacted with an antibody specific for VEGF1,; and an antibody specific
for VEGF 110 under conditions sufficient for an antibody-VEGF,; or an antibody-
VEGF 1y complex, respectively, to form, and then detecting both these complexes.
The presence of VEGF ;1 and VEGF ¢ protein may be detected in a number of
ways, such as by Western blotting (with or without immunoprecipitation), 2-
dimensional SDS-PAGE, immunoprecipitation, fluorescence activated cell sorting
(FACS), flow cytometry, and ELISA procedures for assaying a wide variety of
tissues and samples, including plasma or serum. A wide range of immunoassay
techniques using such an assay format are available, see, e.g., U.S. Pat. Nos.
4,016,043, 4,424,279, and 4,018,653. These include both single-site and two-site
or "sandwich" assays of the non-competitive types, as well as in the traditional
competitive binding assays. These assays also include direct binding of a labeled

antibody to a target biomarker.
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[00147] Sandwich assays are among the most useful and commonly used
assays. A number of variations of the sandwich assay technique exist, and all are
intended to be encompassed by the present invention. Briefly, in a typical forward
assay, an unlabelled antibody is immobilized on a solid substrate, and the sample to
be tested brought into contact with the bound molecule. Immobilization of this
capture antibody can be by direct adsorption to a solid phase or indirectly, e.g. via a
specific binding pair, e.g. via the streptavidin-biotin binding pair. Preferably the
immobilized antibody will bind both VEGF1,; and VEGF 1, respectively. After a
suitable period of incubation, for a period of time sufficient to allow formation of
an antibody-antigen complex, a second antibody specific to the antigen (i.e.,
VEGF 5, or VEGF 9, respectively) labeled with a reporter molecule capable of
producing a detectable signal is then added and incubated, allowing time sufficient
for the formation of another complex of antibody-antigen-labeled antibody. Any
unreacted material is washed away, and the presence of the VEGF,; and VEGF 10
is determined by observation of a signal produced by the reporter molecule. The
results may either be qualitative, by simple observation of the visible signal, or may
be quantitated by comparing with a control sample containing known amounts of
biomarker. In an alternative set-up the antibody specific for VEGF;, and the
antibody specific for VEGF 9, respectively, is immobilized and an antibody
binding to both VEGF,; and VEGF 0, optionally carrying a reporter molecule
may be used to detect the target molecules.

[00148] Variations on the forward assay include a simultaneous assay, in
which both sample and labeled antibody are added simultaneously to the bound
antibody. These techniques are well known to those skilled in the art, including
any minor variations as will be readily apparent. In a typical forward sandwich
assay, a first antibody is either covalently or passively bound to a solid surface.
The solid surface is typically glass or a polymer, the most commonly used
polymers being cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride,
or polypropylene. The solid supports may be in the form of tubes, beads, discs of
microplates, or any other surface suitable for conducting an immunoassay. The
binding processes are well-known in the art and generally consist of cross-linking

covalently binding or physically adsorbing, the polymer-antibody complex is
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washed in preparation for the test sample. An aliquot of the sample to be tested is
then added to the solid phase complex and incubated for a period of time sufficient
(e.g. 2-40 minutes or overnight if more convenient) and under suitable conditions
(e.g., from room temperature to 40°C such as between 25° C and 32° C inclusive) to
5 allow for binding between the first or capture antibody and the corresponding

antigen. Following the incubation period, the solid phase, comprising the first or
capture antibody and bound thereto the antigen is washed, and incubated with a
secondary or labeled antibody binding to another epitope on the antigen. The
second antibody is linked to a reporter molecule which is used to indicate the

10 binding of the second antibody to the complex of first antibody and the antigen of
interest

[00149] An alternative, competitive method involves immobilizing
VEGF 5, or VEGF)0 on a solid phase and then exposing the immobilized target
together with the sample to a specific antibody to VEGF1,; or VEGF 1y,

15 respectively, which may or may not be labeled with a reporter molecule.
Depending on the amount of target and the strength of the reporter molecule signal,
a competition by the target molecule may be detectable directly via such labeled
antibody. Alternatively, a second labeled antibody, specific to the first antibody is
exposed to the target-first antibody complex to form a target-first antibody-second

20 antibody tertiary complex. The complex is detected by the signal emitted by the
reporter molecule. By "reporter molecule", as used in the present specification, is
meant a molecule which, by its chemical nature, provides an analytically
identifiable signal which allows the detection of antigen-bound antibody. The most
commonly used reporter molecules in this type of assay are either enzymes,

25 fluorophores or radionuclide containing molecules (i.e., radioisotopes) and
chemiluminescent molecules.

[00150] In the case of an enzyme immunoassay, an enzyme is conjugated
to the second antibody, generally by means of glutaraldehyde or periodate. As will
be readily recognized, however, a wide variety of different conjugation techniques

30 exist, which are readily available to the skilled artisan. Commonly used enzymes
include horseradish peroxidase, glucose oxidase, beta-galactosidase, and alkaline

phosphatase, amongst others. The substrates to be used with the specific enzymes
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are generally chosen for the production, upon hydrolysis by the corresponding
enzyme, of a detectable color change. Examples of suitable enzymes include
alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates
5 noted above. In all cases, the enzyme-labeled antibody is added to the first

antibody-molecular marker complex, allowed to bind, and then the excess reagent
is washed away. A solution containing the appropriate substrate is then added to
the complex of antibody-antigen-antibody. The substrate will react with the
enzyme linked to the second antibody, giving a qualitative visual signal, which may

10 be further quantitated, usually spectrophotometrically, to give an indication of the
amount of VEGF 2, or VEGF;p which was present in the sample. Alternately,
fluorescent compounds, such as fluorescein and rhodamine, may be chemically
coupled to antibodies without altering their binding capacity. When activated by
illumination with light of a particular wavelength, the fluorochrome-labeled

15 antibody adsorbs the light energy, inducing a state to excitability in the molecule,
followed by emission of the light at a characteristic color visually detectable with a
light microscope. As in the EIA, the fluorescent labeled antibody is allowed to
bind to the first antibody-molecular marker complex. After washing off the
unbound reagent, the remaining tertiary complex is then exposed to the light of the

20 appropriate wavelength, the fluorescence observed indicates the presence of
VEGF 5, and VEGF ;9. Immunofluorescence and EIA techniques are both very
well established in the art. However, other reporter molecules, such as radioisotope,
chemiluminescent or bioluminescent molecules, may also be employed.
Immunoassays for detecting VEGF are described in, e.g., U.S. Patent Nos.

25 6,855,508 and 7,541,160 and U.S. Patent Publication No. 2010/0255515. Suitable
platforms for detecting VEGF are described in, e.g., EP 0939319 and EP 1610129.

[00151] In certain embodiments mRNAs or DNAs from a VEGF isoform of

interest is detected using Northern, dot-blot, or polymerase chain reaction (PCR)
analysis, array hybridization, RNase protection assay, or using DNA microarrays,

30 which are commercially available, including DNA microarray snapshots. For
example, real-time PCR (RT-PCR) assays such as quantitative PCR assays are well

known in the art. In an illustrative embodiment of the invention, a method for
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user standpoint, including buffers, diluents, filters, needles, syringes, and package
inserts with instructions for use. A label may be present on the container to indicate
that the composition is used for a specific application, and may also indicate
directions for either in vivo or in vitro use, such as those described above.

[00154] The kits of the invention have a number of embodiments. A
typical embodiment is a kit comprising a container, a label on said container, and a
composition contained within said container, wherein the composition includes an
antibody that preferentially binds to both short VEGF-A isoforms VEGF,; and
VEGF |y, or an antibody that specifically binds to VEGF;; and an antibody that
specifically binds to VEGF o, respectively, and the label on said container
indicates that the composition can be used to evaluate the presence of VEGF 5,
and/or VEGF( in a sample, and wherein the kit includes instructions for using the
antibody for evaluating the presence of VEGF,; and/or VEGF ¢ in a particular
sample type. The kit can further comprise a set of instructions and materials for
preparing a sample and applying antibody to the sample. The kit may include both
a primary and secondary antibody, wherein the secondary antibody is conjugated to
a label, e.g., an enzymatic label.

[00155] Other optional components of the kit include one or more buffers
(e.g., block buffer, wash buffer, substrate buffer, ezc.), other reagents such as
substrate (e.g., chromogen) that is chemically altered by an enzymatic label,
epitope retrieval solution, control samples (positive and/or negative controls),
control slide(s), efc. Kits can also include instructions for interpreting the results
obtained using the kit.

[00156] In one further specific embodiment, for antibody-based kits, the kit
can comprise, for example: (1) a first antibody (e.g., attached to a solid support or
capable of binding to a solid support) that binds to VEGF,; and VEGF11¢; (2) a
second, different antibody that preferentially binds to the short VEGF-A isoforms
VEGF 1, and VEGF 0, respectively. Preferably the later antibody is labeled with
the same reporter molecule. Of course it is also possible to exchange the first for
the second antibody and vice versa, when designing such assay.

In further specific embodiments, for antibody-based kits, the kit can comprise, for

example: (1) a first antibody (e.g., attached to a solid support or capable of binding
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[ 00224] The baseline descriptive statistics of the biomarkers are presented
in Table 2. Tabl 8.2Meeatsrdf Jirestaneédtat i sti cs of Bi omarker Val ues (Baseline)

VEGFA (pg/ ) VE%S%?@ @%{nremn)let%‘cfsﬁf (tlpegi/n%rktion further comprise administering a

VEGEF antagonist to a patient with an increased level of VEGF,; and VEGF
compared to a reference sample. Other embodiments of the invention provide

10 methods of treating a patient with an antic-cancer therapy comprising a VEGF
antagonist. Dosage regimens may be adjusted to provide the optimum desired
response (e.g., a therapeutic response). For example, a dose may be administered,
several divided doses may be administered over time or the dose may be
proportionally reduced or increased as indicated by exigencies of the therapeutic

15 situation.

[00158] A physician having ordinary skill in the art can readily determine
and prescribe the effective amount of the pharmaceutical composition required,
depending on such factors as the particular type of anti-cancer agent. For example,
the physician could start with doses of such anti-cancer agent, such as an anti-

20 VEGF-A antibody, employed in the pharmaceutical composition at levels lower
than that required in order to achieve the desired therapeutic effect and gradually
increase the dosage until the desired effect is achieved. The effectiveness of a
given dose or treatment regimen of the antagonist can be determined, for example,
by assessing signs and symptoms in the patient using standard measures of efficacy.

25 [00159] In yet another embodiment, the subject is treated with the same
anti-cancer agent, such as an anti-VEGF-A antibody at least twice. Thus, the initial
and second antagonist exposures are preferably with the same antagonist, and more
preferably all antagonist exposures are with the same antagonist, i.e., treatment for
the first two exposures, and preferably all exposures, is with one type of anti-cancer

30 agent, for example, an antagonist that binds to VEGF, such as an anti-VEGF

antibody, e.g., all with bevacizumab.
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[00160] In all the inventive methods set forth herein, the anti-cancer agent
(such as an antibody that binds to VEGF) may be unconjugated, such as a naked
antibody, or may be conjugated with another molecule for further effectiveness,
such as, for example, to improve half-life.
5 [00161] One preferred anti-cancer agent herein is a chimeric, humanized,
or human antibody, e.g., an anti-VEGF antibody, and preferably bevacizumab.
[00162] In another embodiment, the VEGF antagonist (e.g., an anti-VEGF
antibody) is the only medicament administered to the subject.
[00163] In one embodiment, the antagonist is an anti-VEGF antibody that
10 is administered at a dose of about 100 or 400 mg every 1, 2, 3, or 4 weeks or is
administered a dose of about 1, 3, 5, 7.5, 10, 15, or 20 mg/kg every 1, 2, 3, or 4
weeks. The dose may be administered as a single dose or as multiple doses (e.g., 2
or 3 doses), such as infusions.
[00164] In yet another aspect, the invention provides, after the diagnosis
15 step, a method of determining whether to continue administering an anti-cancer
agent (e.g., an anti-VEGF antibody) to a subject diagnosed with cancer comprising
measuring reduction in tumor size, using imaging techniques, such as radiography
and/or MRI, after administration of the antagonist a first time, measuring reduction
in tumor size in the subject, using imaging techniques such as radiography and/or
20 MRI after administration of the antagonist a second time, comparing imaging
findings in the subject at the first time and at the second time, and if the score is
less at the second time than at the first time, continuing administration of the
antagonist.
[00165] In a still further embodiment, a step is included in the treatment
25 method to test the subject's response to treatment after the administration step to
determine that the level of response is effective to treat the angiogenic disorder.
For example, a step is included to test the imaging (radiographic and/or MRI) score
after administration and compare it to baseline imaging results obtained before
administration to determine if treatment is effective by measuring if, and by how
30 much, it has been changed. This test may be repeated at various scheduled or
unscheduled time intervals after the administration to determine maintenance of

any partial or complete remission.



WO 2012/ 010550PCT/ EP2011/ 062230 - 81 - [ 00225] Table 3 presents the
results of the analysis of the association of VEGFA or VEGFR2 with

t r eat mentwefzbextiossn progressi on free survival. Table 3 pComPdasmeiiBgh dose
HR (95%C1) Interaction p-value HR (95%Cl) Interaction p-value VEGFA | ow
0.96 (0.62 - 1.48) P-0.0136 0.86 (0.56.62-1.32) P=0.0808 VEGFA high 0.52
(0.33 -0.81) 0.49(0.31 -0.76) VEGFR2 low 1.10 (0.73 - 1.67) P-0.0342

[00166] In one embodiment of the invention, no other medicament than
VEGEF antagonist such as anti-VEGF antibody is administered to the subject to treat
cancer.

[00167] In any of the methods herein, the anti-cancer agent may be

5 administered in combination with an effective amount of an additional agent(s).

Suitable additional agent(s) include, for example, an anti-lymphangiogenic agent,
an anti-angiogenic agent, an anti-neoplastic agent, a chemotherapeutic agent, a
growth inhibitory agent, a cytotoxic agent, or combinations thereof.

[00168] All these additional agent(s) may be used in combination with

10 each other or by themselves with the first medicament, so that the expression
"additional agent" as used herein does not mean it is the only medicament in
addition to the VEGF antagonist. Thus, the additional agent need not be a single
agent, but may constitute or comprise more than one such drug.

[00169] These additional agent(s) as set forth herein are generally used in

15 the same dosages and with administration routes as used hereinbefore or about
from 1 to 99% of the heretofore-employed dosages. If such additional agent(s) are
used at all, preferably, they are used in lower amounts than if the first medicament
were not present, especially in subsequent dosings beyond the initial dosing with
the first medicament, so as to eliminate or reduce side effects caused thereby.

20 [00170] For the re-treatment methods described herein, where an additional
agent(s) is administered in an effective amount with an antagonist exposure, it may
be administered with any exposure, for example, only with one exposure, or with
more than one exposure. In one embodiment, the additional agent(s) is
administered with the initial exposure. In another embodiment, the additional

25 agent(s) is administered with the initial and second exposures. In a still further
embodiment, the additional agent(s) is administered with all exposures. It is
preferred that after the initial exposure, such as of steroid, the amount of such
additional agent(s) is reduced or eliminated so as to reduce the exposure of the
subject to an agent with side effects such as prednisone, prednisolone,

30 methylprednisolone, and cyclophosphamide.

[00171] The combined administration of an additional agent(s) includes co-

administration (concurrent administration), using separate formulations or a single
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intravenously or subcutaneously, and more preferably by intravenous infusion(s).
[00173] If multiple exposures of anti-cancer agents are provided, each
exposure may be provided using the same or a different administration means. In
one embodiment, each exposure is by intravenous administration. In another
15 embodiment, each exposure is given by subcutaneous administration. In yet
another embodiment, the exposures are given by both intravenous and
subcutaneous administration.
[00174] In one embodiment, the anti-cancer agent such as an anti-VEGF
antibody is administered as a slow intravenous infusion rather than an intravenous
20 push or bolus. For example, a steroid such as prednisolone or methylprednisolone
(e.g., about 80-120 mg i.v., more specifically about 100 mg 1.v.) is administered
about 30 minutes prior to any infusion of the anti-VEGF antibody. The anti-VEGF
antibody is, for example, infused through a dedicated line.
[00175] For the initial dose of a multi-dose exposure to anti-VEGF
25 antibody, or for the single dose if the exposure involves only one dose, such
infusion is preferably commenced at a rate of about 50 mg/hour. This may be
escalated, e.g., at a rate of about 50 mg/hour increments every about 30 minutes to
a maximum of about 400 mg/hour. However, if the subject is experiencing an
infusion-related reaction, the infusion rate is preferably reduced, e.g., to half the
30 current rate, e.g., from 100 mg/hour to 50 mg/hour. Preferably, the infusion of
such dose of anti-VEGF antibody (e.g., an about 1000-mg total dose) is completed

at about 255 minutes (4 hours 15 min.). Optionally, the subjects receive a



WD 2012/ 010550PCT/ EP2011/ 062230 - 83 - Table 4: Association with treatnent
effect on Progression Free Survival (hi-marker analysis) for |ow dose (7.5
ng/ kg evew9 2812/ae38) bevaci zumab and for high dose (15 mgrkp2enmms3238 weeks)
bevaci zumab Low Dose (7.5 ng/kg) versus Placebo Hi gh Dose (15 ng/kg)
versus Placebo HR (95%Cl) Interactiongtvalue HR (95%C1) Interaction
p-val ue VEGFA & VEGFR2 low 1.1 (0.72,1.69) 0.0077 0.84 (0.54, 1.3) 0.0580
101 (6. o5 prahyiatiic teatment of acetamiinophentparaceianol (e & about 1 g)and o o OV
diphenhydramine HCI (e.g., about 50 mg or equivalent dose of similar agent) by
mouth about 30 to 60 minutes prior to the start of an infusion.
[00176] If more than one infusion (dose) of anti-VEGF antibody is given to
5 achieve the total exposure, the second or subsequent anti-VEGF antibody infusions
in this infusion embodiment are preferably commenced at a higher rate than the
initial infusion, e.g., at about 100 mg/hour. This rate may be escalated, e.g., at a
rate of about 100 mg/hour increments every about 30 minutes to a maximum of
about 400 mg/hour. Subjects who experience an infusion-related reaction
10 preferably have the infusion rate reduced to half that rate, e.g., from 100 mg/hour to
50 mg/hour. Preferably, the infusion of such second or subsequent dose of anti-
VEGF antibody (e.g., an about 1000-mg total dose) is completed by about 195
minutes (3 hours 15 minutes).
[00177] In a preferred embodiment, the anti-cancer agent is an anti-VEGF
15 antibody and is administered in a dose of about 0.4 to 4 grams, and more preferably
the antibody is administered in a dose of about 0.4 to 1.3 grams at a frequency of
one to four doses within a period of about one month. Still more preferably, the
dose is about 500 mg to 1.2 grams, and in other embodiments is about 750 mg to
1.1 grams. In such aspects, the antagonist is preferably administered in two to
20 three doses, and/or is administered within a period of about 2 to 3 weeks.
[00178] In one embodiment, the subject has never been previously
administered any drug(s) to treat the cancer. In another embodiment, the subject or
patient has been previously administered one or more medicaments(s) to treat the
cancer. In a further embodiment, the subject or patient was not responsive to one
25 or more of the medicaments that had been previously administered. Such drugs to
which the subject may be non-responsive include, for example, anti-neoplastic
agents, chemotherapeutic agents, cytotosic agents, and/or growth inhibitory agents.
More particularly, the drugs to which the subject may be non-responsive include
VEGF antagonists such as anti-VEGF antibodies. In a further aspect, such anti-
30 cancer agentinclude an antibody or immunoadhesin, such that re-treatment is

contemplated with one or more antibodies or immunoadhesins of this invention to

which the subject was formerly non-responsive.
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exact manner of admimsterlng to said patient a therapeutlcally effective amount of

15 an anti-cancer agent following a diagnosis of a patient's likely responsiveness to the
anti-cancer agent will be at the discretion of the attending physician. The mode of
administration, including dosage, combination with other agents, timing and
frequency of administration, and the like, may be affected by the diagnosis of a
patient's likely responsiveness to such anti-cancer agent, as well as the patient's

20 condition and history. Thus, even patients diagnosed with a disorder who are
predicted to be relatively insensitive to the anti-cancer agent may still benefit from
treatment therewith, particularly in combination with other agents, including agents
that may alter a patient's responsiveness to the anti-cancer agent.

[00181] The composition comprising an anti-cancer agent will be

25 formulated, dosed, and administered in a fashion consistent with good medical
practice. Factors for consideration in this context include the particular type of
disorder being treated, the particular mammal being treated, the clinical condition
of the individual patient, the cause of the angiogenic disorder, the site of delivery of
the agent, possible side-effects, the type of antagonist, the method of administration,

30 the scheduling of administration, and other factors known to medical practitioners.
The effective amount of the anti-cancer agent to be administered will be governed

by such considerations.
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[00182] As a general proposition, the effective amount of the anti-cancer
agent administered parenterally per dose will be in the range of about 20 mg to
about 5000 mg, by one or more dosages. Exemplary dosage regimens for
antibodies such as anti-VEGF antibodies include 100 or 400 mg every 1, 2, 3, or 4
weeks or is administered a dose of about 1, 3, 5, 7.5, 10, 15, or 20 mg/kg every 1, 2,
3, or 4 weeks. The dose may be administered as a single dose or as multiple doses
(e.g., 2 or 3 doses), such as infusions.

[00183] As noted above, however, these suggested amounts of anti-cancer
agent are subject to a great deal of therapeutic discretion. The key factor in
selecting an appropriate dose and scheduling is the result obtained, as indicated
above. In some embodiments, the anti-cancer agentis administered as close to the
first sign, diagnosis, appearance, or occurrence of the disorder as possible.

[00184] The anti-cancer agent is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary,
intranasal, and/or intralesional administration. Parenteral infusions include
intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. Intrathecal administration is also contemplated. In addition, the
antagonist may suitably be administered by pulse infusion, e.g., with declining
doses of the antagonist. Most preferably, the dosing is given by intravenous
injections.

[00185] One may administer an additional agent(s), as noted above, with
the anti-cancer agents herein. The combined administration includes co-
administration, using separate formulations or a single pharmaceutical formulation,
and consecutive administration in either order, wherein preferably there is a time
period while both (or all) active agents simultaneously exert their biological
activities.

[00186] Aside from administration of anti-cancer agents to the patient by
traditional routes as noted above, the present invention includes administration by
gene therapy. Such administration of nucleic acids encoding the anti-cancer agent
is encompassed by the expression “administering an effective amount of an anti-
cancer agent”. See, for example, WO 1996/07321 concerning the use of gene

therapy to generate intracellular antibodies.

71 43
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[00187] There are two major approaches to getting the nucleic acid
(optionally contained in a vector) into the patient's cells; in vivo and ex vivo. For in
vivo delivery the nucleic acid is injected directly into the patient, usually at the site
where the antagonist is required. For ex vivo treatment, the patient's cells are

5 removed, the nucleic acid is introduced into these isolated cells and the modified

cells are administered to the patient either directly or, for example, encapsulated
within porous membranes which are implanted into the patient (see, e.g. U.S.
Patent Nos. 4,892,538 and 5,283,187). There are a variety of techniques available
for introducing nucleic acids into viable cells. The techniques vary depending

10 upon whether the nucleic acid is transferred into cultured cells in vifro or in vivo in
the cells of the intended host. Techniques suitable for the transfer of nucleic acid
into mammalian cells 7n vifro include the use of liposomes, electroporation,
microinjection, cell fusion, DEAE-dextran, the calcium phosphate precipitation
method, efc. A commonly used vector for ex vivo delivery of the gene is a

15 retrovirus.

[00188] The currently preferred in vivo nucleic acid transfer techniques
include transfection with viral vectors (such as adenovirus, Herpes simplex I virus,
or adeno-associated virus) and lipid-based systems (useful lipids for lipid-mediated
transfer of the gene are DOTMA, DOPE and DC-Chol, for example). In some

20 situations it is desirable to provide the nucleic acid source with an agent specific for
the target cells, such as an antibody specific for a cell-surface membrane protein on
the target cell, a ligand for a receptor on the target cell, efc. Where liposomes are
employed, proteins that bind to a cell-surface membrane protein associated with
endocytosis may be used for targeting and/or to facilitate uptake, e.g. capsid

25 proteins or fragments thereof tropic for a particular cell type, antibodies for
proteins that undergo internalization in cycling, and proteins that target intracellular
localization and enhance intracellular half-life. The technique of receptor-mediated
endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262:4429-4432
(1987);, and Wagner et al., PNAS USA 87:3410-3414 (1990). Gene-marking and

30 gene-therapy protocols are described, for example, in Anderson et al., Science

256:808-813 (1992) and WO 1993/25673.
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[00192] Other therapeutic regimens in accordance with this invention may
include administration of a VEGF-antagonist anti-cancer agent and, including
30 without limitation radiation therapy and/or bone marrow and peripheral blood
transplants, and/or a cytotoxic agent, a chemotherapeutic agent, or a growth

inhibitory agent. In one of such embodiments, a chemotherapeutic agent is an
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bevaci zumab I J; ® h %ﬁﬁ i : & M$ exanpl e
concerns angyeg%%%?%ﬂéﬂpii&n%@g gﬁhg roﬁgga\??gﬁ%gggngﬁﬁ\(mﬂ i ne

nmet ast ati ¢ gasdnisotorea@EIP, Ny toe CAOR) of memdvAEASTeutikcs miahails ahtii{PSICA, The

primary ai m of. t ud et er i nical. benefit of adding
bevact yumab - HEAGE Fel b TrbinEE CRE S baf FindkehdunatoadhorenSinia by
overal b sur \eahifitRled 233GARGRINEE SRR IS al REMMAE AV RELHTERSRE f I €€
survival (PFS), 25overall response rate and duration of response. The

chenot her apyeagatally thhéambinitygin masbaadmomnistared ingwootr neeip edintragiiationsr

5-f 1 urour acill e(C5- %"Qeeda d.cis Ioatii 0, St %\% P?ﬁ%rl ﬂn i e&0r0640] 774 patients
wer e enrollecpiﬁm}ﬁ RERET P A SR R FREM Y &P h¥ % 0 t he fol | owi ng
two arns: 3G6rhuIA{GROr a sifd@pheRpesititaTomeul i 0 ndBd¥Beiwece daily for 2

weeks foll owed by one week rest, every 3 weeks until disease progression or

unmanageabl eddminigtyationtip gjtrroydesy whergin piafierabhit theregs adisrmpagiodpgtilspotiat e t o

t ake al c ht.abhi : f Wf GLGult Y. | ow ng,

mal abg{))r pti gﬁle%p agﬁkégggeé%ﬁ%%ﬁ%ﬁgustl%g%eq%%lﬁﬁgt(g §1 g%:ltaxtll\zl ake of oral

capeci t abi ne nmedi[0at93¢nh,ond embudihtut acatmen yithennaaii VIEGE angtbdynst ead, at a
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[00195] The combination therapy may provide “synergy” and prove

25 “synergistic”, i.e. the effect achieved when the active ingredients used together is
greater than the sum of the effects that results from using the compounds separately.
A synergistic effect may be attained when the active ingredients are: (1) co-
formulated and administered or delivered simultaneously in a combined, unit
dosage formulation; (2) delivered by alternation or in parallel as separate

30 formulations; or (3) by some other regimen. When delivered in alternation therapy,
a synergistic effect may be attained when the compounds are administered or

delivered sequentially, e.g. by different injections in separate syringes. In general,



opal escent, sterile liquid ready for parenteral admnistration in two vial
sizes: each 100 ng (25 ng/mM - 4 m fill) glass vial contained bevaci zumab
wi t h phoswbabe/o1vssehal ose, pol ysorbate 20 and Steril e WeCerEPR@n/06223@cCt i on,
USP and each 400 nmg (25 ng/m - 16 m fill) glass vial contained
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agent). An initial higher loading dose, followed by one or more lower doses may
be administered. However, other dosage regimens may be useful. The progress of
this therapy is easily monitored by conventional techniques and assays.
V. Pharmaceutical Formulations
[00197] Therapeutic formulations of the antagonists used in accordance
30 with the present invention are prepared for storage by mixing the antagonist having
the desired degree of purity with optional pharmaceutically acceptable carriers,

excipients, or stabilizers in the form of lyophilized formulations or aqueous



acute or chronic-active infection with HBV or HCV. [ 00244] The
primary endpoi nt of the study was overall survival (0OS), defined as the
time fromvoantarmssati on until death from any cause. Ti meCra@Pevans22dat a ar e
conpared between treatnment arns using a stratified | og-rank test. The
10Kapl an- Mei er nmet hod was used to estimate duration of tinme-to-event data.
The 95% confidence intervals for nedian tinme-to-event were conputed using

t he Brookneyer-Crow ey nethod. The HR for tinme-to-event data was estinated
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Wthin 30-60 m nutes of blood collection | ood tubes were placed 20 into
the céhtri fd@@EEhHMsHuHRﬂEHOS@Mammtyethyilent@ynoh(ﬁF@) until cells and plasm

wer e separ at ed. ely after rifugat t he S S refully
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pr ot posi 14 S RETBREE SRACA Ritea AT GRMIEE PARIEE 1502 er e
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bl ood draw. Al l sanples were anal ysed at Roche D agnostics Gn’bH Penzber g,
Ger many. (dibasic anhydrous), 1.6 mg polysorbate 20, and water for'injection, USP.

certain embodiments, 400 mg of the anti-VEGF antibodies are formulated in 960



30 [00252] Al sanples were thawed and distributed in 40 pi aliquots into
384-wel|l REMP micro tube plates in batches of 72. The tubes were seal ed

wi th an avorbrunmzsept um and stored in freezers set to MRCHERR011462230
tenperature of -85 to - - 91 - 55C until analysis. The sanples were

anal yzed for VEGFA concentrations. -72-[00253] Plasma sanples from 712
of the participants were avail able for biomarker analysis. The baseline
characteristics of the 712 patients in_the biqmarker analysis_ are provided

in Tabl e 6. MaBoetrehalasg dlydrde OB w8 sedip@inhesphats (GanoResic. papehydrh (n=712)

P Cape N L (BB ARG AR Hibydrous VBT 2P s REE 28360 R FEVALE

for injection, USP.
[00200] Lyophilized formulations adapted for subcutaneous administration
5 are described, for example, in US Pat No. 6,267,958 (Andya ef al.). Such
lyophilized formulations may be reconstituted with a suitable diluent to a high
protein concentration and the reconstituted formulation may be administered
subcutaneously to the mammal to be treated herein.

[00201] Crystallized forms of the antagonist are also contemplated. See,

10 for example, US 2002/0136719A1 (Shenoy et al.).

[00202] The formulation herein may also contain more than one active
compound (an additional agent(s) as noted above), preferably those with
complementary activities that do not adversely affect each other. The type and
effective amounts of such medicaments depend, for example, on the amount and

15 type of VEGF antagonist present in the formulation, and clinical parameters of the
subjects. The preferred such additional agent(s) are noted above.

[00203] The active ingredients may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatin-microcapsules and poly-

20 (methylmethacylate) microcapsules, respectively, in colloidal drug delivery
systems (for example, liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules) or in macroemulsions. Such techniques are disclosed
in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

[00204] Sustained-release preparations may be prepared. Suitable

25 examples of sustained-release preparations include semi-permeable matrices of
solid hydrophobic polymers containing the antagonist, which matrices are in the
form of shaped articles, e.g. films, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),

30 copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-

vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
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LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
[00205] The formulations to be used for iz vivo administration must be sterile.
This is readily accomplished by filtration through sterile filtration membranes.
5 VI. Kits
[00206] For use in detection of VEGF1,; and/or VEGF 1, kits or articles of
manufacture are also provided by the invention. Such kits can be used to determine
if a subject with cancer will be effectively responsive to an anti-cancer agent
therapy comprising a VEGF antagonist (including, e.g., an anti-VEGF antibody
10 such as bevacizumab). These kits may comprise a carrier means being
compartmentalized to receive in close confinement one or more container means
such as vials, tubes, and the like, each of the container means comprising one of the
separate elements to be used in the method. For example, one of the container
means may comprise a compound that specifically binds VEGF,; and another
15 container means may comprise a compound that specifically binds VEGF 1.
[00207] Such kit will typically comprise the container described above and
one or more other containers comprising materials desirable from a commercial and
user standpoint, including buffers, diluents, filters, needles, syringes, and package
inserts with instructions for use. A label may be present on the container to indicate
20 that the composition is used for a specific application, and may also indicate
directions for either in vivo or in vitro use, such as those described above.
[00208] The kits of the invention have a number of embodiments. A
typical embodiment is a kit comprising a container, a label on said container, and a
composition contained within said container, wherein the composition includes
25 compound(s) that specifically bind(s) VEGF,; and/or VEGF 9, and the label on
said container indicates that the composition can be used to detect of VEGF 1,
and/or VEGF |0, and wherein the kit includes instructions for using the
compound(s) for detecting VEGF,; and/or VEGF 1. The kit can further comprise
a set of instructions and materials for preparing and using the compound(s).
30 [00209] Other optional components of the kit include one or more buffers
(e.g., dilution buffer, efc.), other reagents such as carrier (e.g., dextran, albumin).

Kits can also include instructions for interpreting the results obtained using the kit.
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EXAMPLES
[00210] The following examples are provided to illustrate, but not to limit

the presently claimed invention.

5 Example 1:
[00211] In the AVADO trial (BO17708), patients with untreated locally

advanced, recurrent or metastatic HER-2 negative breast cancer were randomized
to docetaxel 100 mg/m” plus bevacizumab 7.5 mg/kg every 3 weeks (n=248),
bevacizumab 15 mg/kg (n=247) every three weeks or placebo (n=241) see, Miles,
10 J. Clin. Oncol., 24 May 2010 (e-published)).
[00212] Blood plasma baseline samples were available from 396 patients in
this trial.
[00213] An investigation of the status of biomarkers related to angiogenesis
and tumorigenesis revealed that the expression levels of three biomarkers relative
15 to control levels determined in the entire biomarker patient population correlated
with an improved treatment parameter. In particular, patients exhibiting a higher
expression level of VEGFA relative to control levels determined in the entire
biomarker patient population, demonstrated a prolonged progression free survival
in response to the addition of bevacizumab to docetaxel therapy. Patients
20 exhibiting a higher expression level of VEGFR2 relative to control levels
determined in the entire biomarker patient population, demonstrated a prolonged
progression free survival in response to the addition of bevacizumab to docetaxel
therapy. Also patients exhibiting higher combined expression level of VEGFA and
VEGFR2 relative to control levels determined in the entire biomarker patient
25 population, demonstrated a prolonged progression free survival in response to the
addition of bevacizumab to docetaxel therapy. In addition, patients exhibiting
higher combined expression level of VEGFA and PLGF relative to control levels
determined in the entire patient population, demonstrated a prolonged prolonged
progression free survival in response to the addition of bevacizumab to docetaxel

30 therapy.

Patients and Immunochemical Methods

[00214] A total of 736 patients participated in the BO17708 study, and blood
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plasma samples from 396 of the participants were available for biomarker analysis.
The baseline characteristics of the 396 patients in the biomarker analysis and the

remaining patients for which no biomarker analysis was possible are provided in

Table 1A and Table 1B.

Table 14. Baseline characteristics

biomarker biomarker
evaluable unevaluable
N=396 N=334
Sex
Female 396 (100%) 334 (100%)
n 396 334

Randomized treatment

placebo + docetaxel

129 (33%)

109 (33%)

bevacizumab (7.5 mg/kg)

+ docetaxel

129 (33%)

118 (35%)

bevacizumab (15 mg/kg) 138 (35%) 107 (32%)

+ docetaxel

n 396 334
Age (years)

Mean 544 52.8

SD 10.72 10.46

SEM 0.54 0.57

Median 55.0 53.0

Min-Max 29 — 83 26 —77

n 396 334

Age Category (years)

<65 316 (80%) 288 (86%)
>=65 80 (20%) 46 (14%)
n 396 334
Race
White 375 (95%) 234 (70%)
Black 4 (1%) 3 (<1%)
Other 17 (4%) 97 (29%)
n 396 334
Weight (kg)
Mean 68.79 67.23
SD 14.097 14.185
SEM 0.708 0.780




Medi an 164.0 165.0 M n-Max 138-192 140 - 188 Age Category 356 <65;>=65 354

<65 253(71% 256( 729 >=65 104(29% 99( 28% 357 355 Age Category
WO 2012/010550 PCT/EP2011/062230
-76 -
biomarker biomarker
evaluable unevaluable
N=396 N=334
Median 67.00 66.70
Min-Max 428 -135.6 37.5-1212
n 396 331
Height (cm)
Mean 161.79 160.41
SD 7.158 7.351
SEM 0.360 0.402
Median 162.00 160.0
Min-Max 137.0-189.0 140.0 —184.0
n 396 334
Smoking Status
Never smoked 252 (64%) 232 (70%)
Past smoker 99 (25%) 61 (18%)
Current smoker 44 (11%) 38 (11%)
n 395 331
Smoking — Pack Years
Mean 24.06 33.63
SD 79.907 81.309
SEM 7.294 8.925
Median 10.00 15.00
Min-Max 0.3 —860.0 0.5-720.0
n 120 83
Table IB. Baseline characteristics
biomarker biomarker
evaluable unevaluable
N=396 N=334
Body Surface Area (sqm)
Mean 1.726 1.698
SD 0.1725 0.1796
SEM 0.0087 0.0099
Median 1.710 1.700
Min-Max 1.35-2.42 1.29-233
n 396 331
Performance Status (ECOG)
0 247 (63%) 196 (60%)
1 143 (37%) 133 (40%)
2 1 (<1%) -
n 391 329




<40; 40- 65; >=65

104(29%

10

<40 26(79%9 33( 9% 40-65 227(64% 223( 63% >=65
99( 289% ECOG Category 357 at Baseline 355 0 157( 44%
WO 2012/010550 PCT/EP2011/062230
-77 -
biomarker biomarker
evaluable unevaluable
N=396 N=334
LVEF
< = median (64) 181 (35%) 172 (55%)
> median (64) 177 (49%) 138 (45%)

n

358

310

Disease Free Interval

< =24 months

138 (35%)

118 (35%)

> 24 months

255 (65%)

216 (65%)

n

393

334

Hormone Receptor ER Status

Negative 104 (26%) 103 (31%)
Positive 290 (73%) 229 (69%)
Unknown 2 (<1%) 2 (<1%)
n 396 334
ER/PgR Combined Status

Negative 81 (21%) 82 (25%)
Positive 314 (79%) 250 (75%)
n 395 332

Number of Metastatic Sites

<3 209 (53%) 175 (53%)
>=3 183 (47%) 156 (47%)
n 392 331

Blood Plasma Analysis

[00215] Plasma samples were collected after randomization and before any
study treatment was administered. All samples were obtained from patients that
were thereafter treated with docetaxel 100mg/m2 plus either bevacitumab 7.5mg/kg
every three weeks, bevacizumab 15mg/kg every three weeks or placebo until
disease progression.

[00216] A total of 4.9 mLs of blood were drawn into a S-monovette®
(EDTA) tube (or a citrated plasma tube for the 16 patients on anticoagulant
therapy). They were mixed immediately thereafter by gentle invertion of the tube
and were centrifuged within 30 minutes at approximately 1500g in centrifuge

(room temperature for 10 minutes). Immediately hereafter, supernatant plasma was



164( 46% >=1 200(56% 191( 54% 357 355 n represents nunber of
patients contributing to summary statistics. Percentages are based on n
(nunber oWoOwvaizdossal ues). Percentages not cal cul ated i f POTAEP2A1/0622302 -
Bl ood Pl asma Anal ysi s [ 00254] Pl asma sanpl es were col |l ected after
random zati on and before any study treatgwent was given to the patients.
VEGFA was neasured using the rrul ti plex | MPACT ELI SA assay described in
Exanple 1. 5Statistical, Analy 5@@1{ 0255] Sanple nedi an was used to
di chot oni ze ABHET KBra eléﬁhéglyagopwmﬁ( dwnﬁ%alﬂaw) dhersatier. PHsBReVARdi an) .

[ 00256] Haz f Ng th high
o T ow bi ot Gure 1R plUENER nBL BpriTiny BRPHA i ShhARt gl
regressi on Jsﬂﬁmhhyai wpright positipD257]C.1In sanidlcases,mang)ﬂespwmstmmj atha@dr d COX
regressions was used to E ﬁ%g}gte t%e %isogh(zéi on between bi omarker | evel
and treat merf’ ¥ PN megip a P HRAEPEefel? tHe-f ol | owi ng covariates: trial
treatmgnt, bi omgpicarr | §é(rﬁbles W e L RET fP MdaSlir@inehit bff RIENRIIVIEGFRI QIRIEKer
level . Wald test for the Interaction termwas used to 15determ ned the

associ ati on rbepiweeln KVEMERIer V&EIR2anPliGeatandnt EeFHIduE TINP- wainge an
Immunological MultiParameter Chip Technology (IMPACT) from Roche

Diagnostics GmbH.

10 IMPACT Multiplex Assay Technology

[00218] Roche Professional Diagnostics (Roche Diagnostics GmbH) is
developing a multimarker platform wunder the working name IMPACT
(Immunological MultiParameter Chip Technology). This technology was used for
the measurement of the protein markers mentioned above in the "blood plasma

15 analysis" section. The technology is based on a small polystyrene chip
manufactured by procedures as disclosed in EP 0939319 and EP 1610129. The chip
surface was coated with a streptavidin layer, onto which the biotinylated antibodies
were then spotted for every assay. For each marker, spots of antibodies were loaded
in a vertical line onto the chip. During the assay, the array was probed with

20 specimen samples containing the specific analytes.

[00219] The plasma volume required per specimen for measuring all
markers on one chip was 8 pL, which was applied together with 32 pL of an
incubation buffer (50 mM HEPES pH 7.2, 150 mM NaCl, 0.1% Thesit, 0.5%
bovine serum albumin and 0.1% Oxypyrion as a preservative agent). After

25 incubation for 12 minutes and washing of the chip using a washing buffer (5 mM
Tris pH 7.9, 0.01% Thesit and 0.001% Oxypyrion) the digoxigenylated monoclonal
antibody mix was added (40 pL of incubation buffer including a mix of the
analyte-specific antibodies labeled with Digoxigenin) and was incubated for an
additional 6 minutes to bind onto the captured analytes. The second antibody was

30 finally detected with 40 uL of a reagent buffer (62.5 mM TAPS pH 8.7, 1.25 M
NaCl, 0.5% bovine serum albumin, 0.063% Tween 20 and 0.1% Oxypyrion)

including an anti-digoxigenin antibody conjugate coupled with fluorescent latex.



bel ow 0. 05 was considered significant. [ 00258] Val ues reported as
belowthe limt of quantification (BLQ or above the limt of
guanti fi ca0i20re/01885Q) were inputed at the lower |imt of PquareéIiocEBé on
(LLQ and at the upper limt of quantification (ULQ values. A
20l ogarithm c transfornmation of the compentration |levels was used in the
analysis. If a cut-off was needed for the anal ysis, the sanple nedi an was
used. Results 25Bl.ood Pl asma Markers. The basel i ne descriptive statistics of
the bi omar ké/ng s fibek dftiadividyalrhmdingreventaan zo3ipgle pgsempid bepstetiedo62230 -
93 - Table 7. I, P41 WP GRIR G PHRTBIET cfRbRTchERERbL U8k
Bi omar ker 5Fi%%v%g§gp%&mﬂy%tﬂnts gﬁ[isnac%gg—i altO BLn (pg/ rﬁ.) 357
355 712 Ceorneminspartelibato fiib4ddetdddioh idhitArant rerehdrge beapied dévice (CCD) camera
generated an image that was transformed into signal intensities using dedicated
5 software. Individual spots were automatically located at predefined positions and
quantified by image analysis. For each marker, lines of 10-12 spots were loaded
on the chips, and a minimum of 5 spots was required to determine the mean
The advantages of the technology are the ability of

The

concentration of samples.

multiplexing up to 10 parameters in a sandwich or competitive format.

10 calibrators and patient samples were measured in duplicate. One run was designed
to contain a total of 100 determinations, including 2 multi-controls as a run control.
Since some of the selected analytes react with each other (i.e VEGFA and PLGF
with VEGFR1 or VEGRF2 or VEGFA forms heterodimers with PLGF), the 5
analytes were divided on three different chips as follows:
15 Chip 1: VEGFA
Chip 2: VEGFRI1, VEGFR2, E-Selectin
Chip 3: PLGF
[00220] The following antibodies were used for the different assays:
20
Analyte Capture antibody | Manufacturer | Detection antibody | Manufacturer
Bender
VEGFA <VEGF-A>M-3C5 RELIATech <VEGF>M-26503 | R&D Systems
VEGFRI <VEGF-R1>M- Rpche ‘ <VEGF-R1>M- Rpche ‘
49560 Diagnostics 49543 Diagnostics
<VEGF-R2>M- <VEGF-R2>M-
VEGFR2 29115 R&D Systems 29109 R&D Systems
.| <E-Selectin>M- <E-Selectin>M-
E-Selectin BBIG-ES R&D Systems sD11 R&D Systems
Roche <PLGF>M- Roche
< >M-
PLGF PLGF>M-2D6D> Diagnostics 6A11D2 Diagnostics
Statistical Analysis

[00221] Sample median was used to dichotomize biomarker values as low

(below median) or high (at or above median).
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[00222] Hazard Ratio of treatment effect in sub-group of patients with high

or low biomarker levels were estimated with proportional hazard cox regression

analysis.

[00223]

In addition, proportional hazard cox regressions was used to

evaluate the association between biomarker level and treatment effect. The model

included the following covariates: trial treatment, biomarker level, binary

stratification factors (ER/PgR status, measurable disease at baseline, prior adjuvant

taxane therapy), interaction term of treatment by biomarker level. Wald test for the

interaction term was used to determine the association between biomarker level and

treatment effect. P-value below 0.05 was considered significant.

Results

Blood Plasma Markers

[00224] The baseline descriptive statistics of the biomarkers are presented

in Table 2.

Table 2: Descriptive Statistics of Biomarker Values (Baseline)

VEGFA VEGFR2 |PLGF

(pg/ml,) (ng/ml) (pg/ml,)
min 20.0 0.1 5.8
qu 25% [64.5 0.1 17.04
median [125.0 11.0 21.31
qu 75% [240.5 13.4 27.02
max  [3831.1 72.4 282.10
mean [216.5 11.6 24.58
sd 322.63 4.58 20.38




126 116 Nunber of M n/BLQ 20 12 32 Nunmber of Max/ALQ 1 1 1 Table 8
presents the univariate analysis of the association of the selected

bi omar kerwowntdnivsseat nent effect on overall survival. 5PTCaliPeo18/062230
Association with treatnment effect on Overall Survival - (uni-variate
anal ysi s) HR (95% CI) P-value for intgraction Overall VEG-A |ow 1.01
[0.77;1.31] P=0.07 VEGFA high 0.72 [0.57;0.93] Non-Asia VEG-A | ow

[00225] Table 3 presents the results of the analysis of the association of
VEGFA or VEGFR2 with treatment effect on progression free survival.

Table 3

Low dose High dose

Interaction Interaction

HR (95%CI) HR (95%CI)
p-value p-value

VEGFA low | 0.96 (0.62 — 1.48) 0.86 (0.56 — 1.32)
P=0.0136 P=0.0808
VEGFA high | 0.52(0.33 - 0.81) 0.49(0.31 - 0.76)

VEGFR2 low | 1.10 (0.73 - 1.67) 0.75 (0.49 — 1.16)
P=0.0342 P=0.2545
VEGFR2 high | 0.46 (0.28 — 0.74) 0.54 (0.35 — 0.85)

[00226] In this analysis, for VEGFA, Low VEGFA (<125 pg/ml) and High

VEGFA (>125 pg/ml), and for VEGFR2, Low VEGFR2 (<11 ng/ml) and High
VEGFR2 (>11 ng/ml) were used.

[00227] These results show that the Hazard Ratio for treatment effect is

10 significantly better in the subset of patients with high VEGFA compared to patients

with low VEGFA. These results also show that the Hazard Ratio for treatment

effect is significantly better in the subset of patients with high VEGFR2 compared

to patients with low VEGFR2. The same trend is observed when comparing low

and high dose bevacizumab to placebo, the statistical evidence of difference

15 between high and low biomarker sub-group is stronger in the patients treated with

low dose bevacizumab. Therefore, VEGFA and VEGFR2 are each independent

predictive biomarkers for bevacizumab treatment effect on Progression Free

Survival.



1.01 [0.68;1.51] p=0.04 VEGFA high 0.59 [0.43;0.82] Asia VEGFA | ow 0. 99

[0.70;1.40] P=0.76 VEGFA high 0.92 [0.63; 1. 34] [00259] In
t hi s analwyeiz2s12/(10350 VEGFA, Low VEGFA < 111 pg/ m and Hi girCTOVEGEA6223A 11
pg/ M was used. [ 00260] For VEGFA the cut-off |evel was determ ned as

sanpl e data nedi an val ue, such that 50%of patients have high expression
and 50% of patients have | ow expression, as per pre-determ ned anal ysis
plan. - 94 - L 0261] This result table shows that the szard Ratio
for treatment ef fEOP2¥k shagH 14 dareny B meelysin ehoianaset combpriirnts with
hi gh VEGFA coimarie h I%Eﬂ E%fﬂé’&tt & 'pgﬁlééﬁ%ﬁ%e TOGUREPES 10\(}5&{;@% 755 a”

i ndependent predictive bionmarkers acl zumab treatment e

overal | survhgag evEyThbleeksd bpvasamiad drdefouhighadasat(eS arngkgy svesy waedkrs)

associ ation of the elected bi omarkers with treatnent effect on progression
free survivdl®aczumab. Tapl e 9: Association with treatnent effect on

Pr ogressi on Free Survival 10(univariate anal ysis) HR (95% Cl) P-value for

interaction overall
For this analysis

Formula 1: norm(VEGFA)+1.3*norm(VEGFR2)
Equivalent formula: 0.71*1og2(VEGFA)+3.16*log2(VEGFR2)-15.6

10

and

Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF)

Equivalent formula: 0.18*log2(VEGFA)+0.42*log2(PLGF)-3.1
15

Where we use log?2 transformation and

X, = norm(x,) = log 2(x,) —median(log 2(x))
mad(log2(x))

20

Where mad is the median absolute deviation adjusted by a factor of 1.4826.



VEGFA ow 0.86 [0.67;1.10] P=0.11 VEGFA high 0.66 [0.52;0.85] Non-Asia
VEGFA ow 0.85 [0.57;1.26] P=0.06 VEGFA high 0.54 [0.39;0.76] Asia VEG-A
| ow 0. 86 WO0.268/a10558] P=0.99 VEGFA hi gh 0.870.61; 1. 25] PCT/EP20110628@] I n
this analysis, for VEGFA, Low VEGFA < 111pg/ml and H gh VEGFA > 111 pg/ m
was used. [ 00263] For VEGFA tlgs cut-off |evel was determ ned as
sanpl e data nedi an 15val ue, such that 50% of patients have hi gh expression

and 50% of patients have | ow expression, as per pre-determ ned anal ysis
pl an. [abbot4) ApticiatioBsyiith tegimen! sHiGk Of WaoSt e/ otz g dSUrRkiv o (Bor

treatnment effect is,s).anifl 6antl t i t., Of pat | e i th
hi gh VEGFA conpar ed @S%a‘z’@%wsf %l? OFOE\%V(%/EM & %%2’? gf%érégf) %%&—%;]?%Wan
i ndependent predi ct iaud fdvi /ogledbser(l$ ong kg every 3 weeks) bevacizumab

Low Dose (7.5 mg/kg) High Dose (15 mg/kg)
versus Placebo versus Placebo
HR (95%CI) Interaction HR (95%CI) Interaction
p-value p-value
VEGFA &
VEGFR2 low | 11 (0.72,1.69) 0.84 (0.54, 1.3)
VEGFA & 0.0077 0.0580
VEGFR2 high | 0474 (0:3,0.75) 0.483 (0.31,0.76)
VEGFA &
PLGF low 1.01(0.65,1.58) 0.845 (0.53,1.34)
VEGFA & 0.037 0.12
PLGF high 0.518 (0.33,0.81) 0.507 (0.33,0.78)
5 In this analysis, a high combined expression level of VEGFA and VEGFR2 is

Formula 1> -0.132 and a low combined expression level of VEGFA and
VEGFR2 is Formula 1 < -0.132, and a high combined expression level of VEGFA
and PLGF is Formula 2 > -0.006 and a low combined expression level of VEGFA
and PLGF is Formula 2 < -0.006.
10
[00229] These results show that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA & VEGFR2
combination compared to patients with low VEGFA & VEGFR2 combination.
These results also show that the Hazard Ratio for treatment effect is significantly
15 better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. The same trend is observed when
comparing low and high dose bevacizumab to placebo, the statistical evidence of
difference between high and low biomarker sub-group is stronger in patients
treated with low dose bevacizumab. Therefore, VEGFA & VEGFR2 combination
20 and VEGFA & PLGF combination are each independent predictive biomarkers for

bevacizumab treatment effect on Progression Free Survival.



20bevaci zumab treatnent effect on progression free survival. 95 -
Exanpl e 5: A phase Il random zed trial in netastatic pancreatic cancer
bevaci zurmsib 201e/000850i nati on wi t h chenot her api es [ 00265] PaTiEPaa13/06328%

net astati c pancreati c adenocarci noma were random zed to

gem ci tam be-erlotinib plus bevaci zumalg4n=306) or placebo 5 (n=301).

[ 00266] Bl ood pl asna sanples were collected frompatients participating in
a random zed phase-| study conparing the results of adding bevaci zumab to

| | |
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o5 gned to MacaEiegarit PEIh: {5 JTBNGHL R RBG R isaetor 6 (366 g day)
and beyaci zyggb o(ge) Mh kBe BMBEN FiaWREKSI4Pho/BRIGhE BRIANE ratfinl Rk IPFHSBwagnd
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[00268] A
bl ood pl as

bi omar ker angdsygi s.
bi omar ker analysis are 15provided in Table 10. Table 10. Baseline

characteristics: [B95drKes epomit dethorstiares 2imd,)bas¢sbomiic 201edsli g used by

15

10 Patients and | mmunocheni cal

taE al af 587 epati eEg!s Q%r.téfci Bat ggl : Ea t he.BOé??iSi 5

The baseline characteristics of the 224 patients in the

Met hods
y, and
for

detection of VEGF-A on the IMPACT platform, the shorter isoforms of VEGF-A

are preferentially measured as compared to the longer isoforms of VEGF-A.

[00232] The assay was performed as described above under the section

relating to the IMPACT technology using the antibodies listed in the table before

the “statistical analysis” section.

nts

to
Ling

in

pat i ent
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N (A)



N (A) Sex Femal e 45 38.46 32 29.91 Male 72 61.54 75 70.09 Age
Category (years) <65
WO 2012/010550 PCT/EP2011/062230
-85 -
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[00233] Four different VEGF-A forms, i.e. VEGF 11, VEGF1;3;, VEGF 45
and VEGF 39 were available and used in the analysis. VEGF 11, VEGF 1,1, and
VEGF 65 was purchased from R&D Systems, Minneapolis, USA and VEGF 159 was
obtained from Reliatech, Wolfenbittel, Germany. As shown in Figure 11 the
shorter isoforms having 111 or 121 amino acids, respectively, are detected better as
compared to the longer isoforms with 165 and 189 amino acids, respectively. The
biologically interesting plasmin cleavage product VEGF,;y was not available for
testing at this point in time, but is has to be expected that detection of this isoform
will be comparable to what is seen for the VEGF-molecule with 111 amino acids.

[00234] Without being bound by theory, it is assumed that the preferential
binding of short VEGF isoforms like VEGF,;9 and VEGF 3, respectively, of this
assay, could explain why in the studies described herein a statistically significant
predictive value was observed, while previous measurements of VEGF-A had lead

to conflicting results in that respect.

Example 3: Detection of short VEGF isoforms using the Elecsys®

Analyzer
[00235] This example describes experiments demonstrating that an assay

using the Elecsys® Analyzer can be used to detect short VEGF isoforms in human
plasma.

[00236] The VEGF-A assay was transferred from IMPACT to the
automated in-vitro diagnostics system Elecsys® (Roche Diagnostics GmbH,
Mannheim). The same capture antibody as in the IMPACT Assay, <hVEGF-A>-
m3C5 (Reliatech, Wolfenbittel) was used, while the capture antibody <hVEGF-
A>-m25603 (R&D Systems, Minneapolis) used on the IMPACT system was
replaced by <hVEGF-A>-mA4.6.1 (Genentech, South San Francisco).

[00237] The immunoassays running on the automated Elecsys® system are
immuno assays using electrochemiluminescense (ECLIA) as the signal generating
technology. In the present sandwich assay the biotinylated capture antibody binds
to streptavidin coated, magnetic microparticles and the ruthenylated detection
antibody allows for signal generation. 75 ul of biotinylated <VEGF-A>-m3CS5 at
1.5 ng/ml and 75 ul of ruthenylated <VEGF-A>M-A 4.6.1 at 2 pg/ml both in
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reaction buffer (50 mM Tris (pH 7.4), 2 m M EDTA, 0.1 % thesit, 0.2 % bovine
IgG, 1.0 % bovine serum albumin) were incubated for 9 minutes with 20 ul of
sample. 30 pul of a microparticle suspension was added after the first 9 minutes of
incubation and the whole mixture then incubated for an additional 9 minutes.
During these incubation steps an antibody analyte antibody sandwich is formed that
is bound to the microparticles. Finally the microparticles were transferred to the
detection chamber of the Elecsys system for signal generation and readout.

[00238] The cleavage product/isoform preference of the Elecsys® VEGF-
A assay was assessed with purified recombinant proteins: VEGF 110 (produced by
plasmin cleavage at Genentech, South San Francisco), VEGF 121 and VEGF 165
(both supplied by R&D Systems, Minneapolis). The preferential binding of short
VEGF isoforms that had been seen with the IMPACT® Assay was confirmed in
the Elecsys assay. As shown in Figure 12, in the Elecsys® assay the isoforms
VEGEF 121 and the plasmin cleavage product VEGF 110, respectively, both were
detected with an approximately 5-fold higher sensitivity than VEGF 165.

Example 4: A phase III randomized trial in first-line unresectable, locally

advanced, metastatic gastric cancer of bevacizumab in combination with

chemotherapies

[00239] This example concerns analysis of results obtained from patients
with first-line metastatic gastric cancer treated in the AVAGAST clinical trial. The
primary aim of the study was to determine the clinical benefit of adding
bevacizumab to chemotherapy for treating gastric cancer, as measured by overall
survival (OS). Secondary endpoints included progression-free survival (PFS),
overall response rate and duration of response. The chemotherapy used in this trial

was a combination of capecitabine or 5-flurouracil (5-FU) and cisplatin.

Study Design
[00240] 774 patients were enrolled in the AVAGAST trial and were

randomized 1:1 to the following two arms:
Arm A (387):
e Oral capecitabine 1,000 mg/m2 twice daily for 2 weeks followed by one

week rest, every 3 weeks until disease progression or unmanageable
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toxicity or, for patients not deemed appropriate to take oral capecitabine
(because of, e.g., difficulty swallowing, malabsorption or other conditions
that could affect intake of oral capecitabine medication), 5-fluorouracil may
be administered instead, at a dose of 800 mg/m2/day as a continuous iv
infusion over 5 days (days 1 to 5 of each cycle) every 3 weeks; and

e cisplatin 80 mg/m2 as a 2 hr iv infusion with hyperhydration and pre-
medication (steroids and anti-emetics), every 3 weeks for a maximum of 6
cycles, until disease progression or unmanageable toxicity.

Arm B (387):

e Oral capecitabine 1,000 mg/m2 twice daily for 2 weeks followed by one
week rest, every 3 weeks until disease progression or unmanageable
toxicity or, for patients not deemed appropriate to take oral capecitabine
(because of, e.g., difficulty swallowing, malabsorption or other conditions
that could affect intake of oral capecitabine medication), S-fluorouracil may
be administered instead, at a dose of 800 mg/m2/day as a continuous iv
infusion over 5 days (days 1 to 5 of each cycle) every 3 weeks; and

e cisplatin 80 mg/m2 as a 2 hr iv infusion with hyperhydration and pre-
medication (steroids and anti-emetics), every 3 weeks until disease
progression or unmanageable toxicity for a maximum of 6 cycles; and

e bevacizumab (7.5 mg/kg) every 3 weeks until disease progression or
unmanageable toxicity.

Treatment arms were balanced for stratification variables with the exception of
advanced disease (2% vs 5%). Approx 95% of patients were metastatic, two-thirds
male, 49% from Asia/Pacific, 32% from Europe and 19% from the Americas.
[00241] Bevacizumab (AVASTIN®) was supplied as a clear to slightly
opalescent, sterile liquid ready for parenteral administration in two vial sizes: each
100 mg (25 mg/ml — 4 ml fill) glass vial contained bevacizumab with phosphate,
trehalose, polysorbate 20 and Sterile Water for Injection, USP and each 400 mg (25
mg/ml — 16 ml fill) glass vial contained bevacizumab with phosphate, trehalose,
polysorbate 20, and Sterile Water for Injection, USP. AVASTIN® was

administered by withdrawing the necessary amount for a dose of 5 mg/kg and

10
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diluted in a total volume of 100 ml of 0.9% Sodium Chloride Injection, USP before
intravenous administration.
Methods

[00242] Eligible Subjects/Patients had the following key eligibility criteria:
Age > 18 years, ECOG 0, 1 or 2 (ECOG Performance Status Scale). All subjects
had histologically confirmed adenocarcinoma of the stomach or gastro-oesophageal
junction with inoperable, locally advanced or metastatic disease, not amenable to
curative therapy. Subjects may have had either measurable or non-measurable but
evaluable disease (per the Response Evaluation Criteria in Solid Tumors
(RECIST)). Subjects not receiving anticoagulant medication had an INR less than
or equal to 1.5 and a PTT less than or equal to 1.5 x ULN within 7 days prior to
randomization.

[00243] Exclusion criteria included the following: previous chemotherapy
for locally advanced or metastatic gastric cancer (patients may have received prior
neoadjuvant or adjuvant chemotherapy as long as it was completed at least 6
months prior to randomisation); previous platinum or anti-angiogenic therapy (i.e.
anti-VEGF or VEGFR tyrosine kinase inhibitor etc); patients with locally advanced
disease who were candidates for curative therapy (including operation and/or
chemotherapy and/or radiotherapy); radiotherapy within 28 days of randomisation;
major surgical procedure, open biopsy or significant traumatic injury within 28
days prior to randomisation, or anticipation of the need for major surgery during
the course of the study treatment (planned elective surgery); minor surgical
procedures within 2 days prior to randomisation; evidence of CNS metastasis at
baseline; history or evidence upon physical/neurological examination of CNS
disease unrelated to cancer unless adequately treated with standard medical therapy,
e.g. uncontrolled seizures; inadequate bone marrow function, liver function or renal
function; uncontrolled hypertension or clinically significant (i.e. active)
cardiovascular disease; active infection requiring intravenous antibiotics at
randomisation; history or evidence of inherited bleeding diathesis or coagulopathy
with the risk of bleeding; serious or non-healing wound, peptic ulcer, or
(incompletely healed) bone fracture; active gastrointestinal bleeding; history of

abdominal fistula, gastrointestinal perforation, or intra-abdominal abscess within 6
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data are compared between treatment arms using a stratified log-rank test. The

10 Kaplan-Meier method was used to estimate duration of time-to-event data. The
95% confidence intervals for median time-to-event were computed using the
Brookmeyer-Crowley method. The HR for time-to-event data was estimated using
a stratified Cox regression model.

[00245] The secondary endpoints included progression free survival (PFS),

15 objective response rate (RR), duration of response, and safety. Progression free
survival (PFS) is defined as the time from randomization to disease progression or
to death, based on investigator assessment. Kaplan-Meier methodology was used to
estimate median PFS for each treatment arm. In certain embodiments, the hazard
ratio for PFS was estimated using a stratified Cox regression model with the same

20 stratification factors used in the stratified log-rank test. Analyses of PFS in each
cohort was performed at the two-sided a=0.05 level. Time-to-event data were
compared between treatment arms using a stratified log-rank test. The Kaplan-
Meier method was used to estimate duration of time-to-event data. The 95%
confidence intervals for median time-to-event was computed using the

25 Brookmeyer-Crowley method. The HR for time-to-event data was estimated using
a stratified Cox regression model. RR is defined as the percentage of patients who
achieved a complete or partial response confirmed >28 days after initial
documentation of response. RR in patients with measurable disease at baseline was
compared using the stratified Mantel-Haenszel y2 test. Randomization stratification

30 factors were included in all stratified analyses.

[00246] Blood plasma samples were collected from patients participating

in a randomized phase-III study comparing the results of adding bevacizumab to
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capecitabine/cisplatin therapy for the treatment of inoperable locally
advanced/metastatic gastric/gastro-oesophageal adenocarcinoma (the B020904
study, see, Kang et al, J. Clin. Oncol. 2010; 28 (18S): LBA4007).

[00247]  An investigation of the status of biomarkers related to

5 angiogenesis and tumorigenesis revealed that the expression levels of one plasma
biomarker relative to control levels determined in the entire biomarker patient
population correlated with an improved treatment parameter. In particular, patients
exhibiting a higher expression level of VEGFA relative to control levels
determined in the entire biomarker patient population, demonstrated a prolonged

10 overall survival and a prolonged progression free survival in response to the
addition of bevacizumab to capecitabine/cisplatin therapy.

Patients, samples and Immunochemical Methods

[00248] A total of 774 patients participated in the BO20904 study, and
blood plasma sampling for analysis of plasma VEGF-A was pre-specified in the

15 protocol.

[00249] All samples were obtained from patients treated with
capecitabine/cisplatin plus bevacizumab or placebo. A total of 4.9 ml was collected
ina 4.9 mL EDTA S-Monovette® blood collection tube.

[00250] Within 30-60 minutes of blood collection, blood tubes were placed

20 into the centrifuge and spun 1500 g at 4°C for 15 minutes, until cells and plasma
were separated. Immediately after centrifugation, the plasma was carefully
transferred into a propylene transfer tube using a plastic pipette, being careful not
to aspirate the interface containing the platelets at the bottom of the tube. The
plasma was then aliquotted equally into 2 storage tubes (half volume each

25 approximately 1.25 mL) using a pipette.

[00251] Once the plasma was separated, the samples were stored in an
upright position at -70°C. Samples that could only be stored at -20°C, were shipped
to Roche central sample office (CSO) within one month after the blood draw. All
samples were analysed at Roche Diagnostics GmbH, Penzberg, Germany.

30 [00252] All samples were thawed and distributed in 40 pl aliquots into
384-well REMP micro tube plates in batches of 72. The tubes were sealed with an

aluminum septum and stored in freezers set to maintain a temperature of -85 to -



sd 254.8 4.7 12.5 Table 12 presents the univariate analysis of the

associ ation of the selected biomarkers with treatment effect on overall
survi val .wdabi2103%50 Associ ation with treatnent effect oRrCODEPe@lllocR30 vi val -
(uni -variate analysis) HR (95% Cl) P-value for interaction VEGFA | ow 1.018
(0.69, 1.5) 0 0308 VEGFA high 0.558 (0.g7, 0.83) VEGFR2 | ow 1. 057
(0.72,1.55) 0 0461 VEGFR2 high 0.583 (0.39,0.87)

55°C until analysis. The samples were analyzed for VEGFA concentrations.
[00253] Plasma samples from 712 of the participants were available for
biomarker analysis. The baseline characteristics of the 712 patients in the

biomarker analysis are provided in Table 6.

5
Table 6. Baseline characteristics: biomarker population (n=712)
Pl+CapC Bv7.5+CapC
N = 357 N = 355
Sex
MALE 239 ( 67%) 238 ( 67%)
FEMALE 118 ( 33%) 117 ( 33%)
n 357 355
Ethnicity
CAUCASIAN 142 ( 40%) 144 ( 41%)
BLACK 8 ( 2%) 5 ( 1%)
ORIENTAL 188 ( 53%) 184 ( 52%)
OTHER 19 ( 5%) 22 ( 6%)
n 357 355
Age (years)
Mean 57.6 56.5
SD 11.29 11.50
SEM 0.60 0.61
Median 59.0 58.0
Min-Max 22 - 82 22 - 81
n 357 355
Weight in kg
Mean 60.75 62.46
SD 13.328 13.805
SEM 0.706 0.734
Median 59.00 60.90

Min-Max
n

Height in ecm
Mean
SD
SEM
Median
Min-Max
n

Age Category <65 ;

<65
>=65
n

Age Category <40;40-65;>=65

<40
40-65
>=65
n

ECOG Category at Baseline

0
>=1
n

>=65

36.0 - 145.4
356

164.5
9.32
0.49

164.0

138 - 192

356

253 ( 71%)
104 ( 29%)
357

26 ( 7%)
227 ( 64%)
104 ( 29%)
357

157 ( 44%)
200 ( 56%)
357

35.7 - 149.5
354

165.3
8.79
0.47

165.0

140 - 188

354

256 ( 72%)
99 ( 28%)
355

33 (1 9%)
223 ( 63%)

99 ( 28%)
355

164 ( 46%)
191 ( 54%)
355

n represents number of patients contributing to summary statistics.
Percentages are based on n (number of valid values).

Percentages not calculated if n < 10.
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presents the uni\aolsdeHanad Retis oDiredtientaseCinaib- 2ol oftfaene hetiech
bi omarkers with treatnment effect on progression free survival. WO

2012/ 010550 RCTPEm2onakeszygle werg gefimatyd il prgporAgad diaadrd drOWiregressieht ment
ef fect,on Praglgll'},g%si on Free Survival (univariate analysis) HR (95%Cl)

[00257] In addition, proportional hazard COX regressions was used to
evaluate the association between biomarker level and treatment effect. The model
included the following covariates: trial treatment, biomarker level, interaction term
of treatment by biomarker level. Wald test for the interaction term was used to

15 determined the association between biomarker level and treatment effect. P-value
below 0.05 was considered significant.

[00258] Values reported as below the limit of quantification (BLQ) or
above the limit of quantification (ALQ) were imputed at the lower limit of
quantification (LLQ) and at the upper limit of quantification (ULQ) values. A

20 logarithmic transformation of the concentration levels was used in the analysis. If a

cut-off was needed for the analysis, the sample median was used.
Results

25 Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 7.
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[00276] In this analysis, for VEGFA, Low VEGFA < 152.9 pg/m and 5Hi gh
VEGFA > 152.9 pg/m, for VEGFR2, Low VEGFR2 <9.9 ng/m and H gh VEGFRA >
9.9 ng/m, and for PLGF, Low PLGF <36.5 pg/m and H gh PLGF > 36. 5pg/ m ,

were used. For VEGFA and VEGFR2 the cut-off |evels were determ ned as
sanpl e dat a 1@ arssaripeye Saésice Hé@")w%efifmﬁﬁtﬁ@%ﬁleémﬁave hi gh expr essi on

and 50% of pc;[-_é entl'?‘e have oW expressi on, as ReT SCp % ) §1 ned ; aI ysi s
pl an. The PL( 5ff leviels were deter mi|nedC®s 4F%4>i5ap entllT t he
data. Accordilngly, 58% of ppatients have hilgh expression of PE@lEnﬁn 42%
have | ow expresshovEGFRBLCUL - of f was deterfmined in orer tao i merease the
statistical di rence between treatnent effect in high and | ow | eyel
)'I‘IA' | 4+ 4 Ial o + |- 4 4+ |- Ll A | Do+t o £

subgroup. [ 002771 Thisresut—tabre—showsthat—the Hazard Rattofo
treat ment efflect is Geometric Mean 114 115 114

Arithmetic Mean 170 181 175

SE 9.3 12.0 7.6

SD 175.6 226.6 202.6

Min — Max 20-1747 | 20-1868 | 20— 1868

25" percentile 59 61 59

Median 119 108 111

75™ percentile 220 203 208

CV (%) 103 126 116

Number of Min/BLQ 20 12 32

Number of Max/ALQ 1 1 1

Table 8 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on overall survival.

5
Table 8:  Association with treatment effect on Overall Survival — (uni-variate
analysis)
P-value for
HR (95% CI) . .
1nteraction
Overall VEGFA low 1.01[0.77;1.31] 007
VEGFA high 0.72 [0.57,0.93] '
Non-Asia VEGFA low 1.01 [0.68;1.51] 0.04
Pp=u.
VEGFA high 0.59 [0.43;0.82]
Asia VEGFA low 0.99 [0.70;1.40]
P=0.76
VEGFA high 0.92 [0.63;1.34]

[00259] In this analysis, for VEGFA, Low VEGFA < 111 pg/ml and High

10 VEGFA > 111 pg/ml was used.
[00260] For VEGFA the cut-off level was determined as sample data median
value, such that 50% of patients have high expression and 50% of patients have

low expression, as per pre-determined analysis plan.
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(bi -magker analysis) HR (95% Cl) P-value for interaction VEGFA & VEGFR2

low 1.317 (0.89,1.94) 0 0002 VEGFA & VEGFR2 high 0.42 (0.28,0.64) VEG-A &
PLGF | ow 1. Itable( ®. 'pzle,smntsm)he univariate analysis of the association of the selected

biomarkers with treatment effect on progression free survival.

Table 9:  Association with treatment effect on Progression Free Survival

10 (univariate analysis)
P-value for
HR (95% CI) . .
1nteraction
overall VEGFA low 0.86 [0.67:1.10] .
VEGFA high 0.66 [0.52;0.85] '
Non-Asia VEGFA low 0.8510.57;1.26] P—0.06
VEGFA high 0.54 [0.39;0.76] '
Asia VEGFA low 0.86 [0.63;1.18]
P=0.99
VEGFA high 0.8710.61;1.25]

[00262] In this analysis, for VEGFA, Low VEGFA < 111pg/ml and High
VEGFA > 111 pg/ml was used.
[00263] For VEGFA the cut-off level was determined as sample data median
15 value, such that 50% of patients have high expression and 50% of patients have
low expression, as per pre-determined analysis plan.
[00264] This result table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. Therefore, VEGFA is an independent predictive biomarker for

20 bevacizumab treatment effect on progression free survival.
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treatnent effec ogressi on urvi
gemicitamibe- erlot1n1b plus bevacizumab (n=306) or placebo (n=301). P Patients

with metastatic pancreatic adenocarcinoma were randomly assigned to receive
gemcitabine (1,000 mg/m’/week), erlotinib (100 mg/day), and bevacizumab (5
mg/kg every 2 weeks) or gemcitabine, erlotinib, and placebo.

15 [00267] An investigation of the status of biomarkers related to angiogenesis
and tumorigenesis revealed that the expression levels of three biomarkers relative
to control levels determined in the entire biomarker patient population correlated
with an improved treatment parameter. In particular, patients exhibiting a higher
expression level of VEGFA relative to control levels determined in the entire

20 biomarker patient population, demonstrated a prolonged overall survival and a
prolonged progression free survival in response to the addition of bevacizumab to
gemicitamibe-erlotinib therapy. Patients exhibiting a higher expression level of
VEGFR2 relative to control levels determined in the entire biomarker patient
population, demonstrated a prolonged overall survival in response to the addition of

25 bevacizumab to gemicitamibe-erlotinib therapy. Patient exhibiting a higher
expression level of PLGF relative to control levels determined in the entire
biomarker patient population, demonstrated a prolonged progression free survival
in response to the addition of bevacizumab to gemicitamibe-erlotinib therapy. Also
patients exhibiting higher combined expression level of VEGFA and VEGFR2

30 relative to control levels determined in the entire biomarker patient population,
demonstrated a prolonged overall survival and a prolonged progression free

survival in response to the addition of bevacizumab to gemicitamibe-erlotinib
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VEGFR2 and PLGF relative to control levels determined in the entire patient
population, demonstrated a prolonged overall survival and a prolonged progression
free survival in response to the addition of bevacizumab to gemcitamibe-erlotinib
therapy.
10
Patients and Immunochemical Methods
[00268] A total of 607 patients participated in the BO17706 study, and blood
plasma samples from 224 of the participants were available for biomarker analysis.

The baseline characteristics of the 224 patients in the biomarker analysis are

15 provided in Table 10.

Table 10. Baseline characteristics: biomarker population (n=224)

bevacizumab placebo
N (%) N (%)
Sex
Female 45 38.46 32 2991
Male 72 61.54 75 70.09
Age Category (years)
<65 73 62.39 71 66.36
> =65 44 37.61 36 33.64
KPS (%) Category at Baseline
<80% 15 12.82 13 12.15
>=80% 102 87.18 94 87.85
VAS Category at Baseline
below baseline (not available) 10 8.55 16 14.95
<20 68 58.12 56 5234
>=20 39 33.33 35 32.71
CRP Category (median value)
at Baseline (mg/dL)
below baseline (not available) 13 11.11 9 8.41




bi omarkers for bevaci zumab treatnment effect on progression free survival.
Tabl es 16 and Table 17 present the anal ysis of bionarker conbinations of
VEGFA, VBEBRB122MosSPLG- associ ation with treatnent effecPCoEPovaned2B0
survival and 20progression free survival, respectively. In this analysis,
the follow ng equation was used: -97 Formula 3: 0.0127 * In (PLGF+1) +

0.144 * In (VEGFR2+1) + 0.0949 * In 25(VEGFA + 1) Where In = log basis e
WO 2012/ 010550PCT/EP2011/ 062230 - 104 - Tabhle 16: Association wt!
treatnent effpct on Overal |l Survival _(thavagaymet anal ysiplacebop. vallue for
Overall Surviyal HR (95% Cl) interacti dN VEGFA’® VEGFRN & Pl GP%)ow 1. 051

(0.71,1.55) 0.<6038 VEGFA & VEGFR22& BLGH A4 gh 0.58%4 (P.48]9 Q. 8)
>1.4 52 44.44 49 45.79

VAS: Visual Analogue Scale of Pain
KPS: Karnofsky Performance Score

5 Blood Plasma Analysis

[00269] Plasma samples were collected after randomization and before any
study treatment was given to the patients and VEGFA, vascular endothelial growth
factor receptor 1 (VEGFR1), VEGFR2, PLGF and E-SELECTIN were measured
using the IMPACT Assay described in Example 1 above.

10 Statistical Analysis

[00270] Sample median was used to dichotomize biomarker values as low
(below median) or high (above median).

[00271] Hazard Ratio of treatment effect in sub-group of patients with high
or low biomarker levels were estimated with proportional hazard cox regression

15 analysis.

[00272] In addition, proportional hazard cox regressions was used to
evaluate the association between biomarker level and treatment effect. The model
included the following covariates: trial treatment, biomarker level, interaction term
of treatment by biomarker level. Wald test for the interaction term was used to

20 determined the association between biomarker level and treatment effect. P-value

below 0.05 was considered significant.



5Table 17: Association with treatnent effect on Progression Free Survival
(tri- marker anal ysis) P-val ue for Progression Free Survival HR (95% Cl)

i nt eract iwo 2VBEAASSE VEGFR2 & PLGF | ow 0. 974 (0. 64, 1. 48) PCT/EP200062230 VEGFA
& VEGFR2 & PLGF high 0.488 (0.34,0.71) [00282] In this analysis,

for overall survival, a high conbined eguwession |evel of VEGFA, VEGFR2 and
PLGF is (Formula 3 > 0.837) and a | ow conbi ned 10 expression of VEGFA,
VEGFR2 and PLGF is (Formula 3 < 0.837), and for progression free survival,
a hi gh conbilMs¥ltéxpression | evel of VEGFA, VEGFR2 and PLGF is (Formula 3 >
0.837) and a | ow conbi ned expression of VEGFA, VEGFR2 and PLGF is (Formul a
3 <0.837). [00283] This results table shows that the Hazard Ratio for

treat ment efBlecd PlbSmaiMarkergni fi cantly better in the subset of patients with
hi gh VEGFA & VEG-R2 PLGE conbi nati.gn .co red to patient ith a low
VECRA & VEGHRS BESEHeRgHab faRNSIES OF M L DR sahoroRasd B VRl & pLCF
conmbi ngtion is a predictive biomarkers for bevaci zumab treatnent effect on
progression free survival. 20[00284] This results table al so shows that for
overal | sur Viab&d [ k: Heeseaptaedbtatistics of Biomarker Values (Baseline)

VEGFA VEGFR2 |PIGF
(pg/ml) af\(ngml) af\(pgml) af
baseline baseline baseline

min 3.06 0.23 0

qu 25% |50.08 7.9 32.9

median |152.80 9.9 37.8

qu 75% |275.90 /2.6 43.6

max  |2127.00 58. 1 [42.3

mean |215.30 0.4 39.4

sd 254.8 4.7 2.5

Table 12 presents the univariate analysis of the association of the selected
biomarkers with treatment effect on overall survival.
10

Table 12: Association with treatment effect on Overall Survival — (uni-variate

analysis)
P-value for
HR (95% CI) _ _
interaction
VEGFA low 1.018 (0.69, 1.5)
0.0308
VEGFA high 0.558 (0.37,0.83)
VEGFR2 low 1.057 (0.72,1.55)
0.0461
VEGFR2 high 0.583 (0.39,0.87)
PLGF low 1.048 (0.67, 1.63)
0.089
PLGF high 0.659 (0.46, 0.95)




Ratio for treatnment effect is significantly better in the subset of
patients with high VEGFA & VEGFR2 & PLGF conbi nation conpared to patients
wi t h | ow wBGhR/8033EGFR2 & PLGF conbi nation. Therefore, POE/EVEGEARIVEGFR2 &
PLG- - 105 - conbination is a predictive biomarkers for Bevaci zumab
treatnment effect on overall survival. Bgmle 6: Anal yses of Additional

Pl asma Sanpl es for VEGFA 5[ 00285] Baseline sanples fromthe AVF2107g (a
phase 111, multicenter, random zed, active controlled clinical trial to

eval uate the ef iP&HS) Wribissaplslys. for Virahdnlowel AunaB)® peimé snbitish i on

wi th standar mot LN SHBIEE ' lasiatd 6 oC e -gancer),
AVAI L (a ran\g%ﬁlﬁged, r%(r)%g%édﬂbltl%ﬁd rrfj t’;,\%gﬁ]t gf% phazze ?'I9I R /ﬁ}d@{dghlgﬁ

bevaci zumab VIBGERADT A&t nghml, veintl HocPSGF ab. ow PAuier <B6. gegfmil had High PEGE s

pl acebo, cisplatin and geraci tabine in patients with advanced or recurrent
non- squanmous omobe ket $re 884 | ung cancer who have not received prior

chenot herapy) ., anshAYORENVEGH RRHPVEGHR2 dRdbliCoPliévety wehagQetliheShyidy to
eval uate the efficacy and safety of bevaci zumab in conbination with

i nterferon ashmalexaty modien valpevwck that Shtoeatfpetients haviechiglaexxmessipinand 56%@as fir st

line treatnment 15adm ni stered to nephrectomnm sed patients wt atic
b oar bert et RS EME Rt 8P eSS A e e THREASF Assay
described i nuEss s Were determidddR86B] penceRtiltdyr tAYHRA0 AdcorRdiBilp ¥l 66 from

(47% were available for retesting. The new VEGF- A data confirned a
prognosti c \Rafigs haye eloexpessign @Ié I%LGiEtan@ He%w kave dew skprassign el eytwadt val ue.

e modlur e By TR P S dbage e SRR e B b Blents 5"

for VEGF- A hiffght ivishigtarfidofvdeveVE@eréup.on) and OS (0.68 for VEGF A high vs.

0.70 for VEGF-A | ow). ) [00287]. A sjm]lar prognostic val ue s.seen in

the results of réf)%%ﬁ] nBH%)feSP]ﬁéa%gﬁ\;SilOWAﬂ‘aé the s %@@2%@?“%@ eClyfti ent's

wi th non-s eel : ' ' I P I owed a
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[00288] Also in the AVOREN trial, retesting of 400 baseline plasma sanples
(62% di d nondependsat paedieitvenbionlarisre forcBevagizpglabetrdapmeneedfech onnoysaall ents -
106 - with rsgpv%llalcel | carcinoma, although the prognostic value of the

bi omar ker was seéen. Patients with high |levels of VEG--A showed a hazard
ratio of 0.67 for PFS conpared with 0.49 for patients with |low | evels of
VEGF- A. [ 00289] The VEGF- A hi omarker correlation with clinical

A
out coRBs frokbbt Hé Biegerds fthe ryariaiea d03lysist ofdfhes agppelapee s¥nthed selectahbl e 18.
WO 2012/ 010330ReEERARLH D083 Prect &nogro'grel_ﬁgrll fred8urvival.



VEGF- A Bi omarker Correlation with Cinical Qutcone in Bevaci zumab Studies
Study (Indication): VEG--A Level by Bev Dose Cohort Median (no) PFS Hazard
Rati o (VB@B-20200050s. Hi gh) Interaction p-value Chenpo Eohemp2H1Be2230 AVADO
(MBC) VEG-- A at 15 ng/ kg Bev 0.86 vs. 0.49 0.08 Low 8 8.5
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Table 13: Association with treatment effect on Progression Free Survival

(univariate analysis)

P-value for
HR (95% CI) ‘ ‘

interaction
VEGFA low 0.771 (0.53,1.13)

0.0603
VEGFA high 0.522 (0.35,0.78)
VEGFR2 low 0.773 (0.53,1.12)

0.4012
VEGFR2 high | 0.541 (0.36,0.81)
PLGF low 0.957 (0.63,1.46)

0.0136
PLGF high 0.505 (0.35,0.73)

[00276] In this analysis, for VEGFA, Low VEGFA < 152.9 pg/ml and
5 High VEGFA > 152.9 pg/ml, for VEGFR2, Low VEGFR2 < 9.9 ng/ml and High
VEGFRA > 9.9 ng/ml, and for PLGF, Low PLGF <36.5 pg/ml and High PLGF >
36.5pg/ml, were used. For VEGFA and VEGFR2 the cut-off levels were
determined as sample data median value, such that 50% of patients have high
expression and 50% of patients have low expression, as per pre-determined
10 analysis plan. The PLGF cut-off levels were determined as 42™ percentile of the
data. Accordingly, 58% of patients have high expression of PLGF and 42% have
low expression. The cut-off was determined in order to increase the statistical
difference between treatment effect in high and low level subgroup.
[00277] This result table shows that the Hazard Ratio for treatment effect is
15 significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. This result table also shows that the Hazard Ratio for treatment
effect is significantly better in the subset of patients with high PLGF compared to
patients with low PLGF. Therefore, VEGFA and PLGF are each independent
predictive biomarkers for bevacizumab treatment effect on progression free

20 survival.

Table 14 presents the analysis of biomarker combinations association with

treatment effect on overall survival.



H gh 6.6
H gh 6.6

8 VEG-- A at 7.5 ng/ kg Bev 0.96 vs. 0.52 0.01 Low 8 8.8
5 AVI TA (pancreatic cancer): at 7.5 ng/ kg Bev VEGF- A
2012/010550 PCT/EP2011/062230
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8
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For this analysis the following equations were used:

Formula 1: norm(VEGFA)+1.3*norm(VEGFR2). Cut-point= median or 0
5 Equivalent formula: VEGFA+3.3*VEGFR2. Cut-point= median or 0

and

Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF), cut-point=median or O
10 Equivalent formula: 0.19*VEGFA+0.67*PLGF , cut-point= median or 4.8

Where we use log?2 transformation and

X, = norm(x ) = log 2(x,) —median(log 2(x))
15 mad(log2(x))

Table 14: Association with treatment effect on Overall Survival (bi-marker

analysis)

HR (95% CI) P-value for
0
interaction

VEGFA & VEGFR2 low 1.317 (0.89,1.94)
VEGFA & VEGFR?2 high 0.42 (0.28,0.64)

VEGFA & PLGF low 1.101 (0.74,1.64)
VEGFA & PLGF high 0.546 (0.37,0.81)

0.0002

0.0096

20 [00278] In this analysis, a high combined expression level of VEGFA and
VEGFR?2 is (Formula 1 > -0.10) and a low combined expression of VEGFA and
VEGFR2 is (Formula 1 < -0.10), and a high combined expression level of VEGFA
and PLGF is (Formula 2 > -0.042) and a low combined expression of VEGFA and
PLGF is (Formula 2 < -0.042).

25 [00279] This results table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA & VEGFR2



0.76 vs. 0.56 0.06 Low 4.6 5.3 H gh 3.3 5.1  AVAGAST (gastric cancer):
at 7.5 ng/ kg Bev VEG--A 0.86 vs. 0.67 0.14 Low 5.7 7
WO 2012/010550 PCT/EP2011/062230
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combination compared to patients with low VEGFA & VEGFR2 combination. This
result table also shows that the Hazard Ratio for treatment effect is significantly
better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. Therefore, VEGFA & VEGFR2
5 combination and VEGFA & PLGF combination are each independent predictive

biomarkers for bevacizumab treatment effect on overall survival.

Table 15 presents the analysis of biomarker combinations association with

treatment effect on progression free survival.

10
For this analysis the following equations were used:
Formula 1: norm(VEGFA)+1.3*norm(VEGFR2). Cut-point= median or 0
Equivalent formula: VEGFA+3.3*VEGFR2. Cut-point= median or 0
15
and
Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF), cut-point=median or O
Equivalent formula: 0.19*VEGFA+0.67*PLGF , cut-point= median or 4.8
20

Where we use log?2 transformation and

log 2(x,) —median(log 2(x))
mad(log2(x))

x, = norm(x,) =



Hgh 4.8 6.9 VEGF- A, excluding Asia- Pacific region 0.80 vs. 0.56 0.14
Low 5.5 7 Hgh 4.4 7.2 AVF2107g (nCRC): at 7.5 ng/ kg Bev VEGF- A
WO 2012/010550 PCT/EP2011/062230

- 103 -

Table 15: Association with treatment effect on Progression Free Survival (bi-

marker analysis)

P-value for
HR (95% CI) ' '
interaction
VEGFA & VEGFR2 low 0.984 (0.68,1.43) 0 0040
VEGFA & VEGFR?2 high 0.411 (0.26,0.64) '
VEGFA & PLGF low 0.936 (0.64,1.37) 0.0011
VEGFA & PLGF high 0.426 (0.28,0.64) '

[00280] In this analysis, a high combined expression level of VEGFA and
5 VEGFR?2 is (Formula 1 > -0.10) and a low combined expression of VEGFA and
VEGFR2 is (Formula 1 < -0.10), and a high combined expression level of VEGFA
and PLGF is (Formula 2 > -0.042) and a low combined expression of VEGFA and
PLGF is (Formula 2 < -0.042).
[00281] This results table shows that the Hazard Ratio for treatment effect
10 is significantly better in the subset of patients with high VEGFA & VEGFR2
combination compared to patients with low VEGFA & VEGFR2 combination. This
result table also shows that the Hazard Ratio for treatment effect is significantly
better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. Therefore, VEGFA & VEGFR2
15 combination and VEGFA & PLGF combination are each independent predictive

biomarkers for bevacizumab treatment effect on progression free survival.

Tables 16 and Table 17 present the analysis of biomarker combinations of VEGFA,
VEGFR2 and PLGF association with treatment effect on overall survival and

20 progression free survival, respectively.
In this analysis, the following equation was used:
Formula 3: 0.0127 * In (PLGF+1) + 0.144 * In (VEGFR2+1) + 0.0949 * In

25 (VEGFA + 1)

Where In = log basis e



0.64 vs.

cancer

0.52 0.61 Low 6.9 9.8 High 5.6 10.6 Bev = bevaci zumab; Cheno
chenot herapy; MBC = netastatic breast cancer;
R¥6 2012pmagfnessi on-free survival ;

carci noma; VEGF- A = vascul ar endothelial growmh factor A, WO
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Correlation with dinical Qutcone in Bevacizumab Studi es Study

(I'ndication): VEG-A Level by Bev Dose Cohort Median (nmp) PFS Hazard Ratio

(VEGF- A Low vs. High)

10

15

20

Table 16: Association with treatment effect on Overall Survival (tri-marker

nNCRC = netastatic col orectal
MRCC = net ast aPCE/EPM1al062280 |

108 - Tabke 18 (cont'd) VEG- A Bi onmarker

analysis)
) P-value for
Overall Survival HR (95% CI) ‘ ‘
interaction
VEGFA & VEGFR2 & PLGF low 1.051(0.71,1.55)
0.0033
VEGFA & VEGFR2 & PLGF high 0.554 (0.38, 0.8)

Table 17: Association with treatment effect on Progression Free Survival (tri-

marker analysis)

) ) P-value for
Progression Free Survival HR (95% CI) ‘ ‘
interaction
VEGFA & VEGFR2 & PLGF low 0.974 (0.64,1.48)
0.0096
VEGFA & VEGFR2 & PLGF high 0.488 (0.34,0.71)

[00282] In this analysis, for overall survival, a high combined expression
level of VEGFA, VEGFR2 and PLGF is (Formula 3 > 0.837) and a low combined
expression of VEGFA, VEGFR2 and PLGF is (Formula 3 < 0.837), and for
progression free survival, a high combined expression level of VEGFA, VEGFR2
and PLGF is (Formula 3 > 0.837) and a low combined expression of VEGFA,
VEGFR2 and PLGF is (Formula 3 < 0.837).

[00283] This results table shows that the Hazard Ratio for treatment effect
is significantly better in the subset of patients with high VEGFA & VEGFR2 &
PLGF combination compared to patients with a low VEGFA & VEGFR2 & PLGF
combination. Therefore, the VEGFA & VEGFR2 & PLGF combination is a
predictive biomarkers for bevacizumab treatment effect on progression free
survival.

[00284] This results table also shows that for overall survival the Hazard
Ratio for treatment effect is significantly better in the subset of patients with high
VEGFA & VEGFR2 & PLGF combination compared to patients with low VEGFA
& VEGFR2 & PLGF combination. Therefore, the VEGFA & VEGFR2 & PLGF



I nteraction p-value Cheno Chenbo + Bev AVOREN (RCC): at 15 ny/ kg Bev
VEG-- A 0.49 vs. 0.67 0.42 Low 7.2 12.9 Hgh 3.7 7.7 AVAI L
WO 2012/010550 PCT/EP2011/062230
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combination is a predictive biomarkers for Bevacizumab treatment effect on overall

survival.

Example 6: Analyses of Additional Plasma Samples for VEGFA
5 [00285] Baseline samples from the AVF2107g (a phase III, multicenter,

randomized, active controlled clinical trial to evaluate the efficacy and safety of
rhumab (bevacizumab) in combination with standard chemotherapy in subjects
with metastatic colorectal cancer)) AVAIL (a randomized, double-blind,
multicenter phase III study of bevacizumab in combination with cisplatin and
10 gemcitabine versus placebo, cisplatin and gemcitabine in patients with advanced or
recurrent non-squamous non—small cell lung cancer who have not received prior
chemotherapy), and AVOREN (a randomized, double-blind, phase III study to
evaluate the efficacy and safety of bevacizumab in combination with interferon
alfa-2a (roferon) versus interferon alfa-2a and placebo as first line treatment
15 administered to nephrectomised patients with metastatic clear cell renal cell
carcinoma) were also analyzed with the IMPACT Assay described in Example 1.
[00286] In Study AVF2107g, 380 samples from (47%) were available for
retesting. The new VEGF-A data confirmed a prognostic value for VEGF-A but
did not show a potential predictive value. Patients with metastatic colorectal
20 cancer with high levels of VEGF-A, as measured by the IMPACT ELISA, had
similar hazard ratios for PFS (0.52 for VEGF-A high vs. 0.64 for VEGF-A low)
and OS (0.68 for VEGF A high vs. 0.70 for VEGF-A low).
[00287] A similar prognostic value was seen in the results of retesting of
the 852 AVAIL samples (52%). However, patients with non—small cell lung
25 cancer with high levels of VEGF-A also showed a similar hazard ratio compared
with patients with low levels of VEGF-A in the 7.5-mg/kg group (0.75 vs. 0.77,
respectively, for PFS and 0.89 vs. 0.92 for OS). The 15-mg/kg dose group also
showed similar hazard ratios for patients with high levels of VEGF-A (0.76 for PFS
and 0.98 for OS) compared with patients with low levels (0.96 for PFS and 0.97 for
30 0S).
[00288] Also in the AVOREN trial, retesting of 400 baseline plasma
samples (62%) did not reveal a potential predictive value for VEGF-A in patients



VEGF- A: at 15 ng/ kg Bev 0.96 vs. 0.76 0.13 Low 6.6 6.9 H gh 6.0 6.5
VEG--A: at 7.5 ng/ kg Bev 0.77 vs. 0.75 0.77 Low 6.6 7.1
WO 2012/010550 PCT/EP2011/062230
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with renal cell carcinoma, although the prognostic value of the biomarker was seen.
Patients with high levels of VEGF-A showed a hazard ratio of 0.67 for PFS
compared with 0.49 for patients with low levels of VEGF-A.

[00289] The VEGF-A biomarker correlation with clinical outcomes from

5 the six different Avastin studies are presented in Table 18.



H gh 6.0 6.6 Bev = bevaci zumab; Cheno = chenot herapy; MBC = netastatic
breast cancer; nCRC = netastatic colorectal cancer; PFS = progression-free
survi val ;wBea2o1psnal cell carci noma; VEGF- A = vascul ar pemawéielos2280 gr owt h
factor A [00290] Al three studies confirmed the prognostic val ue
of plasma VEGFA, as previously shown wiph-previ ous VEG-- A assays. However,
t he potentlal predi ctive val ue, as shown in AVADO AVI TA, and AVAGAST coul d
not be 5c s s C :
It should be not ed that t he sarrpl es comablbtml in the AVF2107g, AVA| L and
AVOREN trilal s waf@r hagll et @Iﬂc’y&ﬁ‘a}to %MH‘ fl’ﬁ@él'd CHIPH 8L 8 b5 5'@'&1&@&”‘3' €3
col | ected [i n AVADO, AVAGASTé an pa e., citrate vsa Z%) a, nor e
freeze/ t haw qyg} @adicitickd %6 | 16% Meala@gﬁ%np! es| |momizasd Ra@ge |tinme). As
denonst r at| edVEGFEX axPéiey/ PEFowW, Oof VEGESRBLIwW D qi tThakr&tioh
EDTA can af f get Dose CoRasi t | VChemo! | UhkdoA B&says. Theigaxact di|f f ep-enlaes
bet ween t lg ¢)e stipwr T Tabt e 19 betpw— WO
2012/ 01055(’ﬁ9 EP2T 0622RBR0 - 109 - Tahle 19 Qampl e Staorage Condi tions
Study Sanpl eYENR-Satpgbe Type Percent Freeze/ Thaw Gugl & G446 0.08
mg/kg Bev ' C '
Low 8 8.5
High 6.6 8.8
VEGE-A at 7.5 0.96 vs. 0.52 0.01
mg/kg Bev
Low 8 8.8
High 6.6 8.5
AVITA (pancreatic
cancer): at 7.5 mg/kg
Bev
VEGF-A 0.76 vs. 0.56 0.06
Low 4.6 53
High 3.3 5.1
AVAGAST (gastric
cancer): at 7.5 mg/kg
Bev
VEGF-A 0.86 vs. 0.67 0.14
Low 5.7 7
High 4.8 6.9
VEGF-A,
excluding Asia— 0.80 vs. 0.56 0.14
Pacific region
Low 55 7
High 4.4 72
AVF2107g (mCRC):
at 7.5 mg/kg Bev
VEGF-A 0.64 vs. 0.52 0.61
Low 6.9 9.8
High 5.6 10.6
Bev = bevacizumab; Chemo = chemotherapy; MBC = metastatic breast cancer;
mCRC = metastatic colorectal cancer; PFS = progression-free survival, mRCC = metastatic
renal cell carcinoma; VEGF-A = vascular endothelial growth factor A.




Mean Tinme in Storage (npo) Comments AVF2107g 380 (47% Citrate UNK UNK 41
clotted sanpl es AVOREN 400 (62% Citrate 16%63.4 AVAI L 852 (52% Citrate

12% 56. 9 wodnffmnzsnt tubes AVI TA 225 (32% EDTA PCT/EP2011/062230
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Table 18 (cont’d)

VEGF-A Biomarker Correlation with Clinical Outcome in Bevacizumab Studies
Study (Indication): Median (mo) PFS Hazard Ratio ‘
VEGF-A Level by (VEGF-A Low vs. Interaction
Bev Dose Cohort Chemo | Chemo + Bev High) p-value

AVOREN (RCC):
at 15 mg/kg Bev
VEGF-A 0.49 vs. 0.67 0.42
Low 7.2 12.9
High 3.7 7.7
AVAIL
VEGF-A: at 15 0.96 vs. 0.76 0.13
mg/kg
Bev
Low 6.6 6.9
High 6.0 6.5
VEGF-A: at
7.5 mg/kg Bev 0.77 vs. 0.75 0.77
Low 6.6 7.1
High 6.0 6.6
Bev = bevacizumab; Chemo = chemotherapy; MBC = metastatic breast cancer;
mCRC = metastatic colorectal cancer; PFS = progression-free survival; RCC = renal cell
carcinoma; VEGF-A = vascular endothelial growth factor A.

[00290] All three studies confirmed the prognostic value of plasma VEGF-
A, as previously shown with previous VEGF-A assays. However, the potential
predictive value, as shown in AVADO, AVITA, and AVAGAST could not be
5 confirmed in the additional trials in three different indications. It should be noted
that the samples collected in the AVF2107g, AVAIL, and AVOREN trials were
handled somewhat differently compared with the samples collected in AVADO,
AVAGAST, and AVITA (i.e, citrate vs. EDTA, more freeze/thaw cycles in 12%-—
16% of the samples, longer storage time). As demonstrated in Example 7 below,
10 collection of plasma into citrate or EDTA can affect the sensitivity of VEGF-A

assays. The exact differences between the samples are shown in Table 19 below.
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Therefore, the lack of predictive value in these three studies does not negate

the possibility that VEGF-A may act as a predictive marker in MBC. 1t also cannot

be ruled out that the finding is indication specific. The differences between the two

assays have revealed a difference in sensitivity of the second-generation assay for

the shorter VEGF isoforms (VEGF 10 and VEGF1,;). Without being bound by

theory, there may be a different biologic effect and abundance of different isoforms

in different indications. For example, VEGF1,; has showed a stronger induction of

tumorigenesis than the other commonly expressed 165 and 189 isoforms in

transfected xenograft models (Zhang, H.T. et al., Brit. J. Cancer 83 (2000) 63-68).

The 121-amino acid isoform of vascular endothelial growth factor is more strongly

tumorigenic than other splice variants in vivo (Zhang, H.T. et al ., Brit. J. Cancer 83

(2000) 63-68). This is particularly significant in view of the fact that the 121

isoform has been shown to be the predominant isoform in primary human breast

carcinomas (Relf, M. et al., Cancer Res. 57 (1997) 963-969).

[00291] In summary, the IMPACT Assay has shown a consistent

prognostic value for plasma VEGF-A across the tested indications. In addition, this

test generated consistent results in AVADO, AVITA, and AVAGAST,

demonstrating a predictive value for bevacizumab in these indications, while

retesting of the plasma samples in the AVF2107g, AVAIL, and AVOREN trials did

not show such correlation, suggesting no potential predictive value of plasma



- 110 - VEGF-A expression in these three other indications. However, it
shoul d be noted that differences in sanples m ght have affected these

di fferencw® 20re/messal ts; one such difference is denonstraCekreon1exeapl e 7
bel ow. Wt hout being bound by theory, there nay al so be a different

bi ol ogi c effect and abundance of diffenemt 5isoforns in different

i ndi cations, given that the II\/PACT Assay favors the shorter isoforns
VEGF110 and VEGF121. le 7. Detection of short VEGE isoforms in
pl asma col | e¥E@H-A xpragsiqu;ip rﬂéﬂse thiggiothesmadicaiiprso Ftpyeveaitsbauldibsdteds anpl es
were col | ect HERZ; static
br east cancet?g[ dﬁf‘fﬁ;@hq%@%?%ﬁf}%\%nﬁévett;ffé(:%H%ﬁ.ésX dif deq %{Jegg} e Szg%egtte

col l ection tsublediffendnie 1sWdrﬂdmstré§t@d'niExam;tﬂe GfbelivooWitholt betrtg tmund blyood t ubes

were placed jnto the cen ifu nd 15 omt rature for 10
it b untPForRahIE R bl e Lot Sy nd e ik e e

centri fugat ij@dforrhdi@ d?ﬁf&%ﬁﬁn%%&ﬁr aisd ihﬁt the APARTT Bdsay Thor@RIABMEENE
transfer tube and then aliquotted equally into 2 storage tubes (half volume

each appr oxiisedoehsy VEGPS10riyd MEGKG2h pi pette. The levels of VEGF-A in the
sanpl es were neasured using the | MPACT Assay descri bed above. As shown in
Figure 21, the VEGFA concentration is about 40% hi gher for plasna sanpl es
collected and ZOSEQ@%IehnDERIﬁoﬂ@mﬂMde@Fmom iﬁ%nﬁ&ca%t&%ed and

stored incitrate wth a Eearrran correlation for the -Ctrate nethod
conpari son aia basel i ne sanples collected prior to treatnent.

a
[00293) Al though 1A G5 AR ANL AR A 00 BARAPREIASH| ReRaT® detal

by way of illustra ur pose

under st andi ngcallg‘zfrt:mredesmétratth@msremdameanplbals as E@IIAdm@ﬁbvdme (s@n3trued as
limting the score of the invention. The discl osur es of gl I atents pat ent
T O

appl i cat i on@nd&diragMenetteseiestionaibe LAl kA0 Apiness P . cited
herein are %pé&ﬁﬁl Mob&'ﬁ%p%%@ch%ro%@smge enagﬁrt rls@r)tg'ar a;afnfor al |

purposes as if each patent, patent application; sci ific re erence, and
Genbank Accesmpaatumfor\il/émnstpemnhl o@]lsla;ad@taslmrarwhre/sepaaltécyIrﬁﬁledrateﬂspor at ed by

refer ce. 2012/ 01055 [ EP2011/ 0 30 - - Patent d ai.nms .
ot hod® -e\é\o 5t rrrgtrtfréataonpglﬁﬁrﬁmwe ?rag‘(}z ﬁ}éﬁé‘i’ﬁf‘f“?drl&rﬂ"lPré’Bi’]r‘?’é?rFa%f‘?rh an
anti - cancer tﬁ%ﬂrﬁlﬁhe&ﬂf&}h&t@d Q@Jaﬂy\/ﬁ@i s@&h@@t%éss alfthRmEEEéaGHd conpri si ng:
determ ning an expression |evel of VEGFin and GFilo in a sanpl e 5obtai ned

fromthe patapelemWn]efr]elﬁmé) ueingla pmettVEfﬁl lleVelaﬂﬂVESGFAllmthersamm ssanpl e

b d f h | di h h
pat et may Benarrror S PedlRATP iR ISt S a2 T A°

net hod of prieeVEGRMcoREMEADNSTMRES 40%0 Iﬁglibaffbrqjlésn‘idﬁahﬁﬂésﬂ@ll&ét@dmﬁﬁnCer to
treatnent with an anti-cancer therapy conprising a VEG--A antagoni st, the

10met BBd corfipdimgPTA comparqqlet@@rq@rnﬁrsa@pléﬁ cablgstesdsid stpredipegitrge Witb@Fi n and
VEGFil 0 In a8 nco?#%I abhed dhé 8M eltpﬁ(% Rfod c)s@ﬁ%ﬁédﬁ (ﬁ‘alogr%tqu?Jr VEGHi | |

and VEGFi | o |n esarrpeotarne romthe patre or above reference
| evel indi c_a‘iaeemnteharmtebeolﬂmtedqrrtorltrstramnEnﬂ ikely to be responsive to
treatment with t h([eOO%S?E]I A?t%oug the grrezgomg invention has been described in some

detail by way of illustration and example for purposes of clarity of understanding,

25 the descriptions and examples should not be construed as limiting the scope of the

invention. The disclosures of all patents, patent applications, scientific references,

and Genbank Accession Nos. cited herein are expressly incorporated by reference

in their entirety for all purposes as if each patent, patent application, scientific

reference, and Genbank Accession No. were specifically and individually

30 incorporated by reference.



153. A nethod for determning the |likelihood that a patient with cancer wl|
exhi bit benefit from anti-cancer therapy conprising a VEG--A antagoni st,

t he net howocorgpMmzsong: determ ni ng an expr essi onPCe&xEPR010/06MBEH N and
VEGFilo in a sanple obtained fromthe patient, wherein a | evel of VEGFiII
and VEGFilo in the sanple 20obtained tnomthe patient at or above a
reference |l evel indicates that the pati ent has increased |ikelihood of
benefit fromthe anti-cancer thera%'é A method for optimzing the

t herapeutic efficacy of an anti-ca ent(la %“&i)y conprising a VEG--A

ant agoni st, the nethod conprising: determ ning an expression |evel of
VEGFin and VEGRT 1@ nichcd aihifying R pr bk dy QRelilGoRdafiio wifiehel n a

| evel of VEGFiI I VEGF o 1n g sanpl e obt al ned romthe patient at or
above a ref emamaecdreh@dlpy cuhmairesa VEGE ankegopat, iteavhethad comprigaged | i kel i hood

o patient, the mASTAMEA PoTHgoRIoE B VECH g SO S RIE & sampl e
obt ai ned fr Qypdif& @&h'ﬂ%&aﬂ'&ﬁﬁ wheteY & level o WEGEF [}, mﬂvﬁ@@ﬁo iPthRtsa@pleabove the
| evel of VEGF121 and VEGFilo in a reference sanple and

adni ni st er i ytaanedeliéne thd pedicands whrbafe saisfeence levehudicatasdirad e RAGEDY i sing a
SVEGE- A ant agon st ﬁ‘E ﬁor?l%e%tng)%ttlwef{ﬂsthe éﬁ]}ﬂ:gx{%& ﬁhg%pcancer Is treated. 6. The

nmet hod of any -one 0 Cancer is selected fromthe
group consisting of: colorectal cancer, glioblastom, renal cancer, ovarian
cancer, breast cammthodpﬁmcﬁatdg&emnsieénesgaﬁd patiencaiffeeing fandcdndagocancer .

7. The nethod of any one of clai 1 to 5 .wherein the sanple obtained from
10t he pati eﬁfeaf%e%“ﬁ@rﬁ?éntls‘@P%ttg%aW QﬂWHrI’Fénggar 8@5} c‘éﬁélFagP’i“ﬁ"gﬂk?f whol e

bl ood;jopl asBeth&, EMH]% ﬁﬁ% conbi nati ons thereof 8. The nethod of any one of
clainms 1 to 5, e VEGFill and VEGFilo level is a protein |evel.

9. The net hod of dcteamm1ﬁg ambqa'rdsimntlh@l pf ¥E€iH, 1 laed MEGIS  detassamipteed by

15nmeasurin I as I ev od aim9, wherein a
S aean. | ey R ey tBeiein § fpveld ke mb B Ea ™ s Rl pat  ent
that is at Qibta—”il@&i\/f?oﬁlh'lﬁ‘eﬁﬁ‘éﬁﬂ athfr alycﬁ@:d Rfete YEEHddRated t&t&l@&h@ﬂﬁ@ sanpl e,

indicates that the patient may benefit fromthe anticancer therapy, is nore
likely to beneredikeiysibe respondies taritdatroen vath thhentapyncenthersas. 20i ncr eased
| i kel i hood of benefit fromthe anti-cancer therapy. 11. The nethod of any

one ofsclaings 1 tg %thod%l; h‘e‘?&rnﬁ& rthesh g@d”kﬂg %E}%tfégﬁ?]ét?%tal%e]}%%i ve amount

of an antl - cancer er ap nmpris O sal pati ent.
2512. The netdihfﬂ)lt(ﬁenetﬁﬁrdfm 11111‘,1 cmift&r ﬁlemptyhﬁm‘iéﬁﬁﬁg/é WBGBgomhtagoris, ths anti body.

13. The net honqet}?gd Cc(lmfilllmrrsllnlg2 wherein the antibody is bevaci zumab.
determining an expression level of VEGF;; and VEGF, in a sample
obtained from the patient, wherein a level of VEGF,; and VEGF ;¢ in the sample
20 obtained from the patient at or above a reference level indicates that the patient has

increased likelihood of benefit from the anti-cancer therapy.

4. A method for optimizing the therapeutic efficacy of an anti-cancer therapy
comprising a VEGF-A antagonist, the method comprising:
determining an expression level of VEGF;; and VEGF, in a sample
25 obtained from the patient, wherein a level of VEGF1,; and VEGF ¢ in the sample
obtained from the patient at or above a reference level indicates that the patient has

increased likelihood of benefit from the anti-cancer therapy.

5. A method for treating cancer in a patient, the method comprising



-113- 14. The nethod of claim 11, further conprising admnistering an

ef fecti ve anount of a second anti-cancer therapy selected fromthe group
consi st i nyoah12/a0359t ot oxi ¢ agent, a chenot herapeuti c ageQt/EPa0ige2eaBh

i nhi bitory agent, and anti angi ogeni c agents, and conbi nati ons thereof.

515. The nethod of claim 14, wherein theijsecond anti-cancer therapy and the
VEGF- A antagoni st are adm ni stered concurrently. 16 The nmet hod of claim
14, wherein the second anti-cancer therapy and t G- A antagoni st are
adnmi ni st er ed seq&érﬂrinwmgﬂhata#amn*ﬁ@bﬁ%éxeﬁé@whedqaaﬁ%hwlefvawfh GEonpri si ng
admi ni st er i nGqEGH| S Ybovelfle RTBHIVIOGF B, MY VBGRL b £ 30RRIcE BERARY

sel ected fromthe group consisting of: a cCytotoxic agent

chenot her apemtli c agent, a growth |nh|b|tory agent, and antlanglogenlc

agents, and conbi nati.ons thergof. met.hod of claim 17, wherein the
third anti-cancer? ra{%%‘ﬁtﬁﬁg}g R fe® ‘éfé&ﬁ’d’u%? anc?&HcCéPc%rﬁlé?r%\@S/C%lsﬂ}%ea VEGF- A

ant agogi st W@Gﬁ%ﬁh@rﬁﬁ%@s&@?%ﬂ%&% y the dghcIhR tfgtehod of claim 17,
wherein the third anti-cancer therapy, the second anti-cancer therapy and

the VEGF- A antagoni st are adm ni stered sequenti al | 20. The net hod of
claim5, whérein FieansfmgFofanymnggbalasns i to arwhareintierisanceris sefpriedriomod of

claim 20, gt el tRANLO o3 PEVASH ZHTRRGRR: TSR NRdal ol afm S

wherein the ah ancer her a onprlses WlnIS errng an

ef fective armabigyr, lﬁfsas@c@rft@ﬂ@dn@@dtic—déﬁmegastrftﬁfaﬁw a@rlleed &thctr om t he group
consisting of: a cytotoxic agent, a chenDtherapeutic agent, a growth
i nhi bitory agent, and ﬁpil-anglogg { ents, and conbi nati ons thereof.

] a%IH%

23. The metHod of hemgthed of anyue e eoMeeranihe wamlerbipmed S8 and t he
VEGF- Ay ant aQH@léaQtfenf"fsea Adab L s%&@{eQQro%pﬁ%%?éLﬁi@dn isting érfi%hﬁéblo-ggﬁqlﬂﬁﬁe{md of

claim 19, wherein the anti-cancer thera er conprlses a ni st'ering
an effectiveecamunt combmatibnytteranf i - cancer therapy sel ected fromthe group
consisting of: a cytotoxic agent, a chenotherapeutic agent, a growh

556, The ot Aoe" TR AR o AR MafnE PR S SRR S TREE RN RS s pe

second anti -|e@Need plofes RRY¥. and t he VEGE- A ant agoni st are adm nistered
concurrently. 27. The nethod of claim25, wherein the third anti-cancer
therapy, the second anti-cancer therapy and the VEG--A antagonist are

adni ni st er ed- sequiistmethed of claigy SaANll'ﬁrﬁlnfﬂéf‘rPr@@EIélﬁfvf?lriF ﬁl@tem@@%g}' a patient may

benef i froqhﬁﬁgi&gﬁg&n IhipftPanti - cancer therapy conprising a VEG--A

antagonlst ISIn

10. The method of claim 9, wherein a plasma level of VEGF,; and VEGF 9 in
the sample obtained from the patient that is at or above the level of VEGF,; and
VEGF | in a reference sample, indicates that the patient may benefit from the anti-
cancer therapy, is more likely to be responsive to the anti-cancer therapy, or has

20 increased likelihood of benefit from the anti-cancer therapy.

11.  The method of any one of claims 1 to 4, further comprising administering
an effective amount of an anti-cancer therapy comprising a VEGF-A antagonist to

said patient.
25 12. The method of claim 11, wherein the VEGF-A antagonist is an antibody.

13. The method of claim 12, wherein the antibody is bevacizumab.



a set of conmpounds capabl e of specifically binding to at |east one

bi omar ker selected fromthe group consisting of: VEGFin and VEG-i | o, and

i nstructiwo0f200is8i ng sai d conmpounds to detern ne the PevaP2afi/oa1230 east
one bi omarker to predict responsiveness of a patient to treatnment with an
anti-cancer 15therapy conprising a VEGF{A-ant agoni st, wherein a | evel of
VEGFin and VEGFil o at or above the |level of VEGFi zi and VEGFilo in a

ref erence sanple indicates that the patient nay benefit fromtreatnent with

an anti-cancér t heredpsthedansrgl hy fartharepmprising agoH gering aeffeghiye i ¢ of

cl ai m 28, ' Iystell] ' L& | gi m 29,

wher ei n th\é\agédgu%l 2?%1451&5?12 an??%%ﬂgr.agg%%lgétg%{méﬂ ﬁ%%%@ﬁﬁg%ﬂﬁ%r&dgt ecting

I\/E\éezllglof gtc\y;lté:e;s't agm?,hd)dlmn?)meeapes@ egnech gr?wth i}[nh'fbitgryoag@ncamﬁ argtt-i ng I of : f
an no, e s conpri si east one conpound capable o

speci fi cal | YZBIO8EMAGSEHES A0d oy ‘{ITBB% tgg%gér ker selected fromthe group

consisting of: VEGFill and VEGFm 2532. The set of conpounds of claim 31,

wher ei g t he 1GOMPOURASetASEoPHARE NSvhedein THRSseE6MHd Hiti-GAMRANGESy &id tkai m 32,
wherein the proteins are anti bodies.
VEGF-A antagonist are administered concurrently.

16. The method of claim 14, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered sequentially.

17.  The method of claim 14, further comprising administering an effective
10 amount of a third anti-cancer therapy selected from the group consisting of: a
cytotoxic agent, a chemotherapeutic agent, a growth inhibitory agent, and anti-

angiogenic agents, and combinations thereof.

18. The method of claim 17, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered concurrently.

15 19. The method of claim 17, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered sequentially.

20. The method of claim 5, wherein the VEGF-A antagonist is an antibody.

21. The method of claim 20, wherein the antibody is bevacizumab.
22. The method of claim 5, wherein the anti-cancer therapy further comprises
20 administering an effective amount of a second anti-cancer therapy selected from

the group consisting of: a cytotoxic agent, a chemotherapeutic agent, a growth

inhibitory agent, and anti-angiogenic agents, and combinations thereof.

23. The method of claim 19, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered concurrently.

25 24, The method of claim 19, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered sequentially.
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25. The method of claim 19, wherein the anti-cancer therapy further comprises
administering an effective amount of a third anti-cancer therapy selected from the
group consisting of: a cytotoxic agent, a chemotherapeutic agent, a growth

inhibitory agent, and anti-angiogenic agents, and combinations thereof.

26. The method of claim 25, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered concurrently.

27. The method of claim 25, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered sequentially.

28. A kit for determining whether a patient may benefit from treatment with an
anti-cancer therapy comprising a VEGF-A antagonist, the kit comprising

a set of compounds capable of specifically binding to at least one biomarker
selected from the group consisting of: VEGF;; and VEGF, 4, and

instructions for using said compounds to determine the level of at least one
biomarker to predict responsiveness of a patient to treatment with an anti-cancer
therapy comprising a VEGF-A antagonist, wherein a level of VEGF1,; and
VEGF 9 at or above the level of VEGF,; and VEGF ) in a reference sample
indicates that the patient may benefit from treatment with an anti-cancer therapy

comprising a VEGF-A antagonist.

29. The kit of claim 28, wherein the compounds are proteins.
30. The kit of claim 29, wherein the proteins are antibodies.
31. A set of compounds for detecting levels of at least one biomarker selected

from the group consisting of: VEGF1,; and VEGF 9, the set comprising
at least one compound capable of specifically binding to at least one

biomarker selected from the group consisting of: VEGF;; and VEGF .
32. The set of compounds of claim 31, wherein the compounds are proteins.

33.  The set of compounds of claim 32, wherein the proteins are antibodies.



