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 cat iwo 20e/ned4at ed to EP 10170004.5 and EP 10170008 p6y/Hrodih/obizeed 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 MEEROD YOTOBEMTIEY A#AEENT WITH ANINCRESED LIKBNTHOOB ment

with anti-cancer agepf REYPONDINGTO A8 ANFRCAWEER TMERRBYT 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, cancdRelatefiegipdicnend y 1.3 m|lion new patients

h , and | d | eadi f i |
i sease. nccount (B0 RS Bk R saien i aret a HECAIABOO B Lnors are.
responsi bl e1610100098! b fildA0BR AE2D IS and U AN b NPphaRneRN signi ficant

advances in the nedical treatnment of certain cancers, the overall 5-year
survi val rabE4t6B53l01/4d4:888r andrfdé4 ideisrl alleled ed Noyeheralfod®10L0% i n t he past 20
years.. Cancer or |Lignant. tunors,, netastasize apd grow.rapidly in an
Uncontr of | et raner T PRSI TR P ARRT BRERR N BBt it el
difficult. {RQ0@dipdeependi ng on the cancer type, patients typically have
several treatnent options available to themincluding chenotherapy,

radi ati on and anti body- based dr ¥ild offhemxention net hods useful for

predi oting of I i AabooLriE Rl aNchiGy M GLEHAR rkliBAL ke R RARIOU!

greatly benefit inica nagenen ese patients. S,
there is a paedtstill mmst desdit Eohi wreatmemnsith anti-deaicer agenisngd wionitoripgt i ent s
wll respond to V}h h.treatnent and far incorporating such determ nations

into Wore eP3lkeals 9’Iét I SSAMEAY ANdGPTROAEVENSES 19AfSHREY Wit Htiariceraghpiay

therapi es, whether used as sipgh&rAARIESHHR TneQIRINed Wi th other agents. -2
Summary of the Invention ent invention provides

met hods for i denfd0P93In€apeer i seontesof wheomwitldeadlg shpeatsl ta nurbarelataltbnin thiet h

anti - cancer ents, e.d. ..VEGE A t agoni sts such a for exappl e

bevaci zunabU SEBUBE G EE RIS hedrORe PAVERCR G Br A doderet hods of
identifyi Ngsc@ofkdlch &k ciine dﬁ&‘aﬂ?@ﬂ_@ff dabdibyvRBuIhF &@éa@@,%céﬁn&ihg@& anti - cancer

t herapy conprising a VEGF antagoni st, the methods conprising: determning

an exlgr essi awrematelnt ingEdriths. i ol tymep are sispanside formpent phthopadeadis |
wherein a | thE(l)u %ft é/r%%{/ nbée?l ssg%?ﬁcsa%{ryciv%nge b i[h%ergleéigacf rtrr]etatrI]IleenP‘3{r ée%&n at or
above a reféerence Peve ? e.g.,”as conhpare ?o
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.



10 a reference sanple) indicates that the patient may benefit from
treatnent with the anti-cancer therapy. In sonme enbodi nents, the cancer is
sel ect ed wopam2tes4gr oup consi sting of: col orectal cancerCTgiPR@blosxDMa,
renal cancer, ovarian cancer, breast cancer (including, e.g., locally
advanced, recurrent or netastatic HER_2 negative breast cancer), pancreatic
cancer (including, e.g., netastatic pancreatic cancer), 1l5gastric cancer
and lung cancer. In sonme enbodi ments, the sanple obtained fromthe patient
is a menber selected fromthe gr if enfionwhol e bl ood, plasna,

serum and conbi ons., t hereof. | sone. enbodi ts, the VEGE in |level is
S ernd, Sour! RPRbT e BEkavehod BT RT BRI e tertin pifertd

det er mi ned {¥io WERSEspbMtoMEGTh dht Vi hSaRi - @ineéRigents 8/e| VEGF sanRgedthedi nents, a
pl asma | evel of 20VEGF121 that is at or above a reference |evel, indicates
that the patuckns. iRh§xaNePeackZEBIPt he anti-cancer therapy, is nore likely
to be < esponsive h - G i : 4 i hood of
penet 11 11 om t hel Sog T ©n8 8o e L. he Ao Bl RSl B Rt i e
further conppattat atoinmiysteaefingora nreefmfeac hvithanandwatcen theaapyarotiprisageer

t herapy co ising a VEGF-A antagoni st to said. patient. . 25 | one
enbodi nent W&“ﬁﬁoﬁﬁasﬁfw&ﬁé?f Wﬁ%éeﬁﬁpﬁ“ﬁ%%ﬁpﬁe@%ﬂ%@? %éti ve anmount
of a SeCO“dV@@Hﬁ%@Q%%n%IEQ%{a?&)ﬂf?&ﬁ%&@ieﬁt{ QLlelifa BN OUT BAGE), 5 (RE Of 1 a

cytotoxic agent, a chenotherapeutic agent, a growth inhibitory agent, and
ant i angi ogesimplageminsd frandthe patén at doabove heefeshee lemeldeige aenbopiment s, t he

seco anti-cancer therapy,and the VEG--A anta i.st are adm ni stered
conculr ant 1§ oeB t A Le et oB SRAT i BERRER VAR RS, “and ¢ ne
VEGF- A ant agiantilce@thBrapf MnRbsk @hBYIHRAUE MHel @htar is ddleck@MBo RROGLGRENt S, the
met hods furt her _COITPI’I se admni stering an effective amunt of a third

ant i - cancer camkistiap gt sl ereetalicaneerneliohdast@ny renab censas iosaiigigeapeer, breasft ot oxi c
agent, a ch - 2Ut i C nt.. .a ar Lohibitory agent -
anti - angi ogga%y@%%%ﬁ@gﬁ ea%fggg%l%%dﬁﬁ |e§1\%91fr ée}lrt 8134;1e Pl%ggﬁe e%ﬁ%%aglr\fgnt s, the
third anti-e@ageindeleparyeatit Rene cacddiagt ¢ ¢ ¢ mResatt Peiagiicaatcd e VEG-- A
ant agoni st are_ adm ni stered concurrently., |In sone enbodi nents, the 5third

ant i -lSancer 23sHE; efger AHAURSERHRY - AnsPme shbedimentsy Bigyanlg abkanedregm A

ant agoni st ar i N Auent | g bl \ VEG-- A
ant agoni st ?156 ?)gﬁg{;rllgtqé @%%Epfﬁ&soméﬂé%éo%ﬁo lﬁ%ﬁ?@%ﬁ?@%?%‘éﬁ gfa%a’
bevaci zumabserim, swn@ndntroidnsrdrteef. hencaeerdimsnthrtba¥EGFandevel (s acl udi ng,

e.g., locally advanced, recurrent or ati c HER- 2 negative breast
cancer)  andPRHn Eagod s FRbRdT BrCE by POBbs bR dre M e
embodi ment Sy, effGing ARSI |, | HaPRNGIORR! 19 elCANGEHe CmBEHMAENNYa pRisBia leEBbAST AL T C

pancreatic cancer), the second anti-cancer therapy is gentitabine, and the
t hi r 0ant i - Y&Aden thdiey apy abevear tebarénvethevel,nndioates dabibdpatent sraytblerelgtancer i s

gastric canger, . the. second anti.-canc thera iS.cC citabine, and the
Phird ant: - Bamdbs eraaymelPl A fhed MR E RN BREBHRAT PR Cancer i s

| ung 15cancgikrapt Nér g GRchsaNlikel hdDE 6f bdnREf AP thé afietHickalenpy. and the third
anti-cancer therapy is cisplatin. [ 00008] A further enbodi nent of the

i nvention pfuNg eeodveenisdle srethnds fyrdier sgmpe nigteras gn gffegiivsat i ent

suffering f . t. it E-C : rising a
VEGF- A ant s o pud-Sa e AL PES botokifnd Ik C RIS LR,

| evel250f VEGERomd éntsodsaemib, ehotiethode thrfhieocarh hrésepdini eisteringhe effedtiva | evel of
VEGFin in the sangl e obtained fromthe Pati ent at or above a reference

| evel (e.g.amaetosasecoRd apt-canges theraycslestehiras thepuewsisting ol the pati ent
i's more |ikelookR d8nt #ERIAShUSpdRiclab&Rt AR Ay | maapger therapy.
I n sone enb &lé{r?enta?,nfﬁe cancerp‘%scsag%g[’ct 13) fromltlﬁdyag%}%’panconsi sting of:
col orect al 2fregeosrageyls) ol estbomiions tredof.c bnwmere, enchagiments,cheseepnd br east
cancer (including, e.q., |locall dvanced, recurrent or netastatic HER-2
negat i ve br BHSFAEROBRPY ApLHEEGT Bt prevdmiaivieged g ronSt At at i ¢
pancryati ¢ §ARCEhDodiMRRE! thE s&RAE Bhti-catdr 1RGPy GABGRY VEGR- 8 apREThae ment s,
the sanpl e obtained fromthe patient is a nmenber selected fromthe group
consi sti ng adminigtesedsdguewihllypl laseme estbodimensn theaoetbats fvatheorespriser eof | n
sone enbodipents, the VEGH.I| protern l.evel. is determ ned. by.neasuring
VEGH n pl ashim R BEmelsee RS ET i e g AT RORRY Ve
that is at or above a reference level, indicates that the - 4 - patient may
benefit fromthe anti-cancer therapy, is nore likely to be responsive to
the anti-cancer therapy, or has increased |ikelihood of benefit fromthe
anti-cancer therapy. In some enbodi nents, the nmethods further conprise
adm nistering an effective amount of an anti-cancer therapy conprising a
VEGF- A antagoni st to 5said patient. In some enbodi ments, the methods

-, Y " o - = o



VEGF- A ant agoni st are adm ni stered sequentially. In sone enbodi nents, the
nmet hods further conprise adm nistering an effective amount of a third
anti - cancw0 20teenefay sel ected fromthe group consisting @CI/ER2@yi06120Xi C
agent, a chenot herapeutic agent, a growh inhibitory agent, and

anti -angi ogeni c agents, and 15conbi natizons thereof. In some enbodi nents,
the third anti-cancer therapy, the second anti-cancer therapy and the
VEGF- A ant agoni st are adm nistered concurrently. |In sonme enbodi nents, the
third anti - g@npepntfiagay a cytotoxseegent amhemetispeutithagenapy saowttht he VEGF- A
ant agoni st are.adm ni stered.sequentially. |n some enbodi s, the VEG--A
antagoni st 1heRRGREE S0 & ARG sl e SR ENS O oo

bevaci zumabembaédiments, e arincerttherapy)tthdadynd sntbeanred theapP and thesome
enbodi ments, the cancer_ is breast cancer (including, e.g., locally
advanced, r SEGHTAriptagpniseara s¢min depERoOEUNSHRY | esopreezoduneieithe and t he
second ant | G ANGRLchOF AR, ThelRESHABLcanbdt (BT SIPAINIRALA, Lhe cancer s
pancreatic cancer €IHC|U I'ng, e.g., netastatic pancreatic cancer), the
second ant i amtagunést ateheelinapigtera] Lbganmally dhisome eabddinkeats ter\IEGRIA - cancer

therapy is erlotinib. In some enbodi ts, the cancer.is gastric cancer,
the second %mesqne%hscaélranﬁlﬁg&apv %O@eﬁﬁgtm%%@a Ra%Y isbevRitpemandf: cancer
therapy is gispbabddimehts, ﬁ@%c‘éﬂf@%&'&é@%ceﬁ(ﬂﬁl&&%%r .,!1§ca!113”119y%@&,er’ the
second anti-cancer therapy is gentitabine, and the é%lrd anti - cancer

t herapy is wicepémtor met3oti0 GUURR negativartoedsecanse) edd thersecafd anhecanparent i on
proviles e hods.f&r ?eterg%;ing th?fliﬁelbhood t.hat a.ﬁatient W th cancer
wi 11 'Shi bi PEERRT F9°CRREm dhome Sibedupenth AP S ERP R IRBRICPRY BNSFEGF- A

ant agoni st (ihf18diNB! 10 dscRBRE p&ich@itic tarkeer), HRtsBEAdHNNLaB&R RS SH0R an | evel
of VEGFin in a sanple obtained fromthe patient, wherein a |evel of VEGFin
in the sanpgangisbiienandl the grid 3néi-gracerdherapy iserlotipiby dn some papedigenisev el
(e.g., as c ed.to a.r re S 2). 1 hdi;cat es hh ent has
{nereased | gt beficiBREr PE Fo AT ahtr bERRSDs HIRbAR: B MG e
Senbodi nent girdtdneé-aace elierars is elspritiad If semme ¢hBodimentp the@nfdces tid Ingg of :

col orectal cancer, glioblastom, renal cancer, ovarian cancer, breast
cancdP (i ncfangehie secqpd anfig@aeeryheiaryais csencitabips apd e third apii-53998F i ¢ HER- 2
negative brggﬁ@ G &Eﬁﬁﬂn pancreatic cancer (including, e.g., netastatic
pancreatic can gr?, gastric cancer, and lung cancer. In sone enbodi nents,

t he sanpl e obt ai ®A08]r anfutther quatiddenéntios the imeeritien ptdsddsendthadsfafom t he group
consi sting of:. whol e bl ood, plasma, serum nd conbi nations thereof In some
enbodi ment sPreHifHNS PRI ISt ey ST R RO Byt ERSHHh A VEGH

pl asma pr ot giflcd¥etherab cSAPBsiRERVHIRAL shtadonlt ARTR elRUSLoRprisYiEi N that is
at or above a reference level, indicates that the patient nay benefit from

the &% i - cadgeminingrapypresgomisve dfielk 2t io dempéspunised fomahd Batient,
anti-cancer_thera or, i ncreased likelihaod of benefjt fromthe

ant 1 - cancer “PEPER I IR CRUBATRE L RRd B3 Mo aBfRT ol bl se

adm ni st er i fgerafceabied¢d bV e mpandd ©fa rferétt isarhplaF RIdi datte fiaip YheCoaipht i§1 Ng &
VEG-- A antagoni st to said patient. In sonme enbodi nents, the methods further
conpri se admiord lsfedy faky rappaasive & ireasmaniptin thefang-capess tlepramt In sa@cer t her apy
selected fr 0, i S X t I e

chenntherapgu é@ggg%h ?C%%%?%§%ﬁg@%%¥%¥?%§§&§Hg%$§ﬁ%%ggéﬁ%¥?§ﬁgiogenic
agent2s, andcanosichichlhimgatrbed eaficer,lovas aneanesl) brbasteahser (nbledBgceond

anti - cancer thfr%gy and the VEG-- A ant agoni st are adninist%red )
concur r ent | \eallyhadygpeeds FRSHERHR Mstastatis Fﬂ”&-@ﬁ@g%ﬁﬁ breaghedCeDNRANSIHGNnd t he
VEG-- A ant a L St ) i i Y ipments, the
25met hods. £ R e T i r
ant i - cancer canker dpyomse lembbdithehntso thetshmplyr abtipnabireinghé pagieof is aameybat oxi ¢

agent, a chenot herapeutic agent,. a growmh inhjbjtory agent, and

2Rt - angi ogeriedaantte wnd Sohinf o] BACROGHL Bl s B lnbodi ment s, the
thirdgeant i - aAGREHINIRISKREE: Th B6ns 8GPOMInRMs! the ATEH |, t fistedPivand the VEG--A
ant agoni st are admi nistered 30 concurrently. In sone enbodi nents, the

third anti - deieredned yemapspring VeEaeopligsnemprioteameeel. tthepmpymbndinents, VEGF- A
ant agoni st are admni d seguentially. In so mhodi_nent t he VEG-- A
ot agont ot PasfTRHEGRD) MABREb LRt RSO R BREIR Ry 1

bevaci zumab. I n sone enbodi nents, the antibody is bevaci zumab. I n sone

enbodi nents, the cancer is breast cancer (including, e.g., locally
advanced, recurrent or netastatic HER-2 negative breast cancer) and the
second anti-cancer therapy is docetaxel. In sonme enbodi nents, the cancer is

pancreatic cancer 5(including, e.g., nmetastatic pancreatic cancer), the
second anti-cancer therapy is gentitabine, and the third anti-cancer

e . o



[ 00010] Even anot her enbodi nent of the invention provides nethods for
optim zing the therapeutic efficacy of an anti-cancer therapy conprising a
VEG-- A arweagoriabvi47t he net hods conpri si ng: determ ni ng 20TEPRI1GHEI20N | evel
of VEGFin in a sanple obtained fromthe patient, wherein a | evel of VEGFin
in the sanple 15obtained fromthe patignt at or a above a reference |evel
(e.g., as conpared to a reference sanple) indicates that the patient has

i ncreased |ikelihood of benefit fromthe anti-cancer t herapy. In sone
enbodi ment spattehemex hewsfit onsék antsander reraveisgnerapikelyrigibs réspgnwye to
col orectal ganc i,0bl ast omma,. renal cer,, var nce breast
cancer (| ncfaariigandr RSOl EHR RAMP L ot B P AR licalie Fem -
20negative Deepst GAWGES ImbJamefteahé ﬁleﬁw'd@ﬁrrﬂ(er B@Ihpkﬁlden@mlﬁls'@rlng ARt astatic
pancreatic cancer), gastric cancer, and |lung cancer. In sone enbodi nents,
the sanpl e efibecaiv A BLORRIHhap RatisaRGes Hierahy onpsishiers YEGEA adtagomishte he gr oup

consi sting

some gnbodlﬁ%nP%?Q%h q%&%gﬁgﬂﬁﬁg elnﬁféeﬂ%déﬂggg€§$w$ﬂ% ﬁ@nﬁggé rlng

VEGFi | | pl asfifiectipe ameumt dfevsetond a&- dance@%ammtﬁmﬂedﬁfntm theagrphlasasrmsltlegel of
VEGFi n t hat #s at or. above a reference level, in %tes t hat pati ent
may benef it OF roIPREIC AR %glwh‘trh%eﬁ%ﬁ)?geqtsa% katogy 't‘:%fnbém esponsi ve
to the anti aﬁﬁﬁt@ég&wg%ﬁﬁé arf?lrcoﬂﬁﬁndn%% gRaed i Mﬂé é}f?&fﬁlﬁEnt?@tﬁ@f it fromthe
anti-cancer therapy. | sone enbodi nents, the nethods further conpri se

adni ni st er i segoahasf-tacei theragyouhthedf EGh- Aaanttagmst@eeramrherswpgd conprising a

30VE A ant agoni st to sai d atlen I n sone enbodi met hods

Por i ek aaedhy (% sShe el meeR R arfitance ro et ant -~ sancer
t her apy sel VE@dAfahfa@bﬁlbﬁargﬁ@Mﬁnﬁél@éls UeR@alBE | InBsome bl feREQRE . @
chenot herapeutic agent, -7 a growh inhibitory agent, and anti-angi ogenic

agents, andmetheds fatheppemprise mnlﬁhrl@g)meﬁmd iamennisof a thisd gait-sarrer
anti-cancer r h G- nj st ered
concurrentl%wgﬁh%§§ﬂ§@§° &%F%Eh §¢n9%% econ u§5lfg %%ter t herapy and the
VEGF- A ant agwm&tterajeanadgrénﬁiesgxewmnﬁﬂﬁme;ntgeat layid ahti-ap@ioBerbEHEEDEH ANt S, the
nmet hods further. conprise admnistering an effective anmount of a third

ant i -lSancer cCamiEpaliRns sharerft élaS@m%ﬁw%n@%uﬁ@eé@%t@r?%e@heraay,ébt ot oxi ¢
agent, a chenph NerAPSHL {ﬁeﬁg 1 \%@W&aﬁ@%ﬁ& ttaﬂsr HinRHEfeq 2nd

anti - angi ogeni c agents, |nat|ons t I n sone enbodi nents, the
third ant|-annoamnhhdhapmpenmedmmmmndmahhdammnm&mrﬂh&mammeaﬁwndheuVEGF A

antagonlst are adm ni st concurrentl I.n some enbodi nents, the
third anti- BAGEEPCRREALA qfﬁé&%%?&?%ﬁ%é%%@%%@?“&ﬁﬂ PREMYEGE- A
ant agoni st ghgodfEha! tﬁEQ/ﬁﬁﬁ: %eﬁl‘t'@g&hls@isla)ﬁ antiBo®O MR R RALIBM s, e VEG- A

antagoni st s an antibody. |In some enbodi nents, the antibody is$
bevadiOzunabantibedg mvemdahrehtsgmetehémdnmmdye angibbéy mdiey agrabmabl. Ansome

enbodi nents, the cer br east nce ocal

Svanced PR cPFEines: de fEREk L ARERns b EMRYE Y dody B8R and ¢ he
second ant i regaiéfior hivedsaiply HER-daegitedreast é‘an‘é@ﬂ)ﬁn@ﬂi@%@tdlﬁrﬂnﬁrcahl’i@ cancer is
pancreatic cancer élncludlng, e.g., hetastatic pancreatic cancer), the
second ant i theeany éy dedgexalpy 1 somecampiadipetia thasancemis ParireaticaaR¢er cancer

t hera IS i L r cancer,
the sbvond (notFUhE: Ea SRT,ARRHL TP ietEc SRR hSrIBRE S

ant i -Z:Sancergédil@faame ars.i thi st dednitincanker theapy Bradlodhiteih sohbembadiants; S | ung

cancer, the second. anti-cancer therag IS genctitabine, and the third

ant i - cancer theaRGEH{s gastrici capgess th secon anﬂtcetf@ttterw%%pﬁ@tame #nt of the
i nvention p i t e net hods
conpr|3|ng {gﬁggﬁﬁﬁlnggﬂﬂi?I Cmgkﬁ?ehg%h tgﬁﬁ%éh@?ﬁg??%g&%gﬁfg%t has a

| evel at or caatbavdleasec@fdeanamecéreh@hpy(e ggmgitasne anp dregtlird enta-camfeer ence
sanpl e) of VEG- |né and adm nistering an effective anmount of an anti-cancer
t herapy conPFia®Y AYCSPYEGF- A ant agoni st to said patient, whereby the cancer
is trgated. In SWG@O@]W@%M%mbBH@n&@BFﬁE ihv®nfsh afbtvfaés @Bk g group
consisting of: colorectal cancer, glioblastoma, renal cancer, ovarian
30cancer, bdaestinioghleikelihned that mgatleelt with CIa@@alwﬂ)t eslib heeadit frostanti-ent or
netastatic HE%} rﬁat”%engﬁea ca{%?ng ner rea | cancaﬂ%%lncludlng
e.g., met astAtf'c B& Crear %%nc %é ¢an S GNPt cancer. In
sone enbodi nents, the -8 sanple obtalned frontthe patlent is a nenber

sel ected frontthe group consi sting of: whole blood, plasm, serum and
conbi nations thereof. In sone enbodi nents, the VEGFin protein level is
determ ned by neasuring VEGF zi plasna protein |evel. In sonme enbodi nents,
a plasma level of VEGFin that is at or above a 5reference |evel, indicates
that the patlent may beneflt frontthe antl-cancer therapy, |s nor e Ilkely

o b o



10chenot herapeutic agent, a growth inhibitory agent, and anti-angi ogenic
agents, and conbinations thereof. In sone enbodi nents, the second

anti - cance0 20teenefay and t he VEG-- A ant agoni st are adm niPSTAPe@ 1/062227
concurrently. In sonme enbodi ments, the second anti-cancer therapy and the
VEGF- A ant agoni st are adm nistered sequentially. In sone enbodi nents, the
met hods further conprise adm nistering 15an effective anmount of a third
anti-cancer therapy selected fromt he@g&oup consisting of: a cytotoxic

agent, a chéstombeingsaptessomgelevel o \Gehw hiniatantple ehrtginedj&am thepatient,

anti - angi ogeni c. agent.s combj natigns, thereof . .ln _sone, enhodi nents, the
Ehi - ant | BBHERT PRGN I r T OL S e e R 8 e e SRR Ve A
ant agoni st af@ed@evyl $¢ 81 &caniged toeivefeyenck Rardplepinddaad itlae fHeSpatibfte 20t hi rd
anti-cancer therapy, the second anti-cancer therapy and the VEG-- A

ant agoni st Basdngigascdilielarasd of berdiidion thy anfirganeamthesstioll 1AM s, the VEGE- A
ant agani st | i i S, il i 11S
bevac?zunab{ﬂﬁli)ﬁd}g%ﬂn%’ l@ﬁg%%e%rgrﬂ% fs%%g %}Iregagﬁlte i"bo ycmglgﬁlgg%iéz%g%%& In some
enbodi ment scanche ghisiggoma, setal earsder, cand ar canicerc bredstrogncee (igcludingcak), y

advanced, rec h’re t or netastatic 25HEI%]:2$%egativ§%g%east Sancer) .and the
second antil-oé C Vaf%%?“?@%&@é‘is%?él. 1 I_?&?’Fé"e HF?rPéﬁEsPanf’WéU%ancer is
pancreatic Eaﬁ‘l@&e(ﬁncﬁdd?ﬁé,lé%ﬂﬁetaﬁat% pan@?e?aéé&eﬁfcleﬁ, ?ﬁﬂfcr c%ﬁ&ér,carfiﬂﬂﬁgr) , the
second anti-cancer therapy is gentitabine, an he third anti-cancer

t herapy i s enkcet ilnisbme embsdimenentiedample abtainérefromnbepatiest gaghermigercancer ,

t he cond anti-gcancer therapy.i.s capecitabin and the third anti-cancer
ther oy s SOSERA e PR St BRBDaR AR IO Bl AR ung  cancer . ¢ he
second anti cgatiagions fiRsrédty Th Sori€BRbbdRIeRS, thandEding, prbieilieatis - cancer
therapy is cisplatin. - 9 - [00012] Anot her enbodi ment of the

i nvention pdeeintdesd iy meagusing JiCelf im plryiep pieteihkevela Ipseme gmbagynastsnafit from
treatment w Ntd cef. .t @ i sing,a VEGF- t.agoni st, the
kKits conpri 1%%63%@% fl\éﬁéfc]]& {hghllr%gé8’?%boc\fggg§flren§eﬁlgg{eﬁgl’ Fig\ljceafésgﬁata | east one
bi omar ker t patieheslag berefis fioasihe antsandt tikerapy, RahoremikelyGo be eghpoddiie tof t h an
anti-cancer therapy conprising a VEG- A antagoni st, wherein a |evel of
VEGFi IR at otheapBwanger theratye ackas|iagreased fkglihoogd jof benajis frogy thepugricangen 5
reference s ) 1 Bl . AR ot f eat nent
with an ant?lg%ﬁbg? %ﬁ%ﬁ@d@gﬁr&p’r%gﬁhg a%%?gggﬁlﬁ%g%{ﬁélg?&%lﬂ%%om

enbodi ment seffedtiee amopownids aati €apeen therapy. cohprisoge CEOOAA aptagenisttthe pr ot ei ns
are anti bodi e(i. 10{)0{)01{%& A further enbo igEFt of the.invention provides a
set of conpBUhB¥ibr nde cemh?élm@%ﬂ%e Brhat's 1UEkSt COmR GG REHNS T ect ed
fromthe grguR:iceRsboahd 1% éond\atidahber tﬁ&@pﬁ%‘}f&%@@&h% ofth chiRfgihg One

conpound capabl e of specifically binding to in. Preferably the set of
conpdiinds i f: usedotbeicpeeti € thaneshoagiuiie negy, ogroavtipahitetory agent.rredt ment wit h

an anti-cancer thera conprising.a. 15VEG- nt agoni.st. In some

bodi ment ST A STRASaG, BcamsPuoRs herst s Bhi Bnputierls B he br ot ei ns
are anti bodigsnd anti-cancbOfehpY ald @6V BGH- LhmigsoneitRRMITERisteray € further
described by the detail ed description that follows. 20Brief Description of
t he Drawi ngé&oncurrently. [lpgomsiempiogipraats) thexgppngrantiegaaeerchergry 4k ther ogr essi on
Free Surviv J: at | f I b (low or
hi gh dose) S’F%Po)égg:lgl 8@1&8 r? h@@%@%ggg usth%lﬁgJCe%{o&%feues b@iﬁ%ﬁ%éﬁgﬁlheﬁ apy for
pati @t s bemethots AathetcdroprideadalihiyteAnly ameffektive aglonnedstla third arti-astdat i ¢ HER- 2

negati ve breast ceﬁncer. Short- 25 dash |jne represents placebo plus
docet axel . 5673PY seleried Fopy 188 EFAUP QOBHSE: BVIEPHEAREH®7. 5 ny/ kg every 3

weeks) plus : - i : I : Lzumab (15
ng/ kg ever yc%gﬁmglgfiﬁug hgé]%oéggt%g]}(g@ﬁn%%%&?g%%%fﬁI%?%lgg%ﬁ%?&\égs(r’: %ﬁ‘%’ Pl ot of
hazard r at i comfinrang tlessedforn foeeembodimeats, thetlordamst-eancemthempipsbguent

anti-neoplastic . thera Bi omar.ker | acebo and Low. 30 Dose

Bevact 2unmb)eos HIEHOEEHTEER SIS KOF o e s P A CIo6h dose) pl us
docetspxel tE@{caﬁynﬂ/ﬁrlﬁ%m@Ieﬁﬁ)%mld@lw&&ﬁﬁ@hﬁt&%hn&hﬁfe@a@#ﬁ@rseo%alaﬁﬁl s being
treated for locally advanced, recurrent or netastatic HER-2 negative breast
cancer. - damcer therapy afidhe MGIFiAgantes@®ist BrsraglotiniPlesad ssfluéntizlly dnsameo of
progression-free surviy fiore start of bsequent anti-neopl astic
Pherapy by BIBRPELS Phr s fedhbl RostbaRe At an ool A8 oni zed
anal ysis, for bevaci zumab (hi gh dose) plus docetaxel therapy versus placebo
pl us docetaxel therapy for patients being treated



5for locally advanced, recurrent or netastatic HER-2 negative breast
cancer. [ 00018] Figure 4: Kaplan Meier Curve of progression-free
survi val weforaisisart of subsequent anti-neopl astic therapEPR@n/obzzar
expression |evel (<125 pg/m ) VEG-A, (Figure 4A), and high expression |evel
(>125 pg/ M) VEGFA, (Figure 4B), for hegvaci zumab (|l ow or hi gh dose) plus
docet axel therapy versus placebo 10 plus docetaxel therapy for patients
being treated for |ocally advanced, recurrent or netastatic HER 2 negative

breast cancaitibogherhevaeizdmal. na somsreadediments, deeetibibpduts bggeszumab. . InSol | d

i ne represents | ow.dose bevacizunmab (7.5 mo/ kag.every 3 weeks | us

docet axel - EOoeaBRmERS P KBRS N TR Gsl fappe TR Bl Beal T B R g every
3 weeks) pl ugudanet axelstatit HKI001RbatRiedteRt SinckgRh@heMat®@id aurosaca|
progression free survival before start of subsequent antj-neoplastic

t herapy f or theeRy éxgrcsiaplonln some enghodimenys.thg capeeHRpanqreztigifaBCes A) . and hi gh
expression }: (> . I.ou . r | mb (| ow or
hi gh dose) lﬁﬁg&ﬁ%éé'aﬁg@/tﬁ%?§§§§@8F§§§ng§€§ gdp ggm %%Z%% | "t herapy for
pati ents begengcitabaat &dl thethitdaail-tapcadienped, erloaaibr Mendmeembadinteatsast at i ¢

HER- 2 negative breast cancer. Short-dash |line represents placebo plus
docet axel . @awalaceﬂsr@%maggféﬁﬁe 5¢ &6%‘&2‘1&?@{/3’8?%&%&?6?@ %P%Sth@very 3

weeks) pl usydacatiatgber tllféPEk%r‘ig%%glaltih.n%l EGRE ERERi Mot c‘éﬁée@isbl%}{%g! zumab (15
ng/ kg every 3 weeks) plus docetaxel. [00020] Figure 6: Kaplan ier Curve
of progr esscaer, thesesandvintiadanbeftierepy 2gesicHaltingfand thestbyd enti-camtei - neopl asti ¢
thera» for conbinedllom/expression | evel (Formula 1 < -0.132) and conbi ned
hi gh @xpr esEFBRY 128 =g mul a 1 > - 0. 132) of VEGFA and VEGFR2 for

bevaci zumab (1 owo16] BRedpsRier RhBSdHREEbAME invcABHRPIOVIRE Sléshdak &&E€bO pl us
docet axel therapy for patients being treated for |ocally advanced,
recurrent ofpthaizEwtthe theragemiQeffisgpatdhva aptewaneer ghpnayrcongwising 4 YReF-A0

represents c S 2l - da resent,s | .

bevac: zumbt (N SR S50 o ARl EREERM 0 B VAT R i e
represents hkghpldobrired\amh tepaberdtvheginkglcesler WEGREEkIe finjse docet axel .

[ 00021] Figure 7. Kaplan Meier Curve ofiprogression free survival before

st art!dof supHaigadHOMRE Patiabpt At 3ove pEsiainCe sveldegbianeempydd &dr essi on

| evel (For = j ' E I la 2 >
-0.006) of E%g%\ce}gg%%ﬁ@?%%QB%\(}Q%P%%%EA%F%%&%%?%ﬁlélgﬁ%gé)g\é)gﬂep Elg)hggcet axel
t herapy 5 thernstisapdeadebapyplusondoeet@kebntt tbe eameer ioselpatd éwotrsthbei ng tr eat ed
for locally advanced, recurrent or netastatic HER-2 negative breast cancer.
Sol i d 11 ne FOPPEOBINLE Gl 2 CRBEF Gencho elpbRHPMa Sy <alsh 1RHa" FElFesent s | ow
dose bevaci gupaRakcer AnBAHG, &Y eltalBy WRGAKSII, RlcUSemQs Sl Raltic FMRN! - dash i ne
represents high dose bevacizumab (15 ng/ kg every 3 weeks) plus docetaxel.
10[ 00022] Figgatiee BreagEandeD), NOctsatiExenqs ngludimigne g aviethstiqpemueatisfl  VEGFA.

[ 00023] Figure 3: S%g | D NO % Exempl ar¥ am no aii d sequence of VEGFR2.
[00024] Fi gt ST T03 S SEG TS NA AL APy ORFERE L s B ekl of 15PLGF.

[ 00025] Fi gubitgindd frolMeids Yhedie i Smeibeiele2asifign @B&%_écﬁisisﬁﬁg obfwigieFi i i,
VEGFi ||, VEGF165 and VEGF189 as neasured on an | MPACT chi p. [ 00026]

Fi gure 12: Wieadmlesmansugs antheqnelisatings shnedindn samoesbedimgpsrheo, VEGF121,

and VEGF165 : [ l.ec. - ted

El ecsys(r) Xﬁ%ﬁfﬁ Z)?&Elﬁqe\% 5{%6%%@3’9@?%%? Wﬂ?ﬁ?ﬁ? lrjlég‘gaf or

Q/e; az:csl Su[1 It soa{ekdnm@luﬁmti&%%)laméwlezﬂﬁfmmh QT( @sthatds ai/:dsrrxfs;bo&lg Ve}fwah(ée( Fi gur e/ )
13B) for the marker VEGFA, for bot i >111 pg and | ow (<111 pg
expr essi on 1e¥¢telndicates thay ghepatispiipy bwgt Eapedas anibicanset thempy: s Maher apy

Ver sus contr: eci 1 i i - patients
bei ng- 1 oat Y o Oy e e e A anred) sy e At eodd

gast ri ¢/ gasbenefiofremphageakamdethoray cilmsmmee embodimeftd 002 Bjetheidg fiurthet 4: Kapl an
Mei er Curves for aasoci at.i on V\%t h. treat ne ef f.ect on Overall Survival

(Fi gure 14AJOBRIPePOPBEEPeL FOTFIFF AR O8Ny Sf M (RPGUETANE RS e mar ker
PVEGHR, f or vBeihA hiniBohisti¥REidHatitnta N6 sbRWebdditeRE! e mIRRKRILERST on | evel s,
for bevaci zumab pl us capecitabi ne/cisplatin therapy versus control placebo
pl us capeci cabprre/adingpbtatingan pideciiyy aonniata sepersl dntierancérdheigpyan- - 12 -

selected from the group consisting of: a cytotoxic agent, a chemotherapeutic agent,



Pacific regions being treated for inoperable |ocally advanced/ netastatic
gastric/ gastro- oesophageal adenocarci noma. [ 00029] Figure 15: Kaplan
Mei er Curwe=ofxromgsoci ation with treatnent effect on OperalPko1dusaz2val
(Figure 15A) and for Progression Free Survival (Figure 515B) for the marker
VEGFA, for both high (>111 pg/m ) and _lsow (<111 pg/m ) expression |evels,
for bevaci zumab pl us capecitabine/cisplatin therapy versus control placebo
pl us capecitabine/cisplatin therapy for patients from non-AsianPacific

regi ons bei agravwtkaihelitdrp egémogpdraabtaagiogeric |agerawa¢h@@mbmet1@1§tth@rﬁ@f

/ I
Vor or Curvoll FOF SR e Po R el GTE: adiy Motk @ Lpbioti H e

Survival (FagudmidiéBlediconciemeg] kiisonke @hbk&hmeﬂitﬁlthabecaﬁd efiti-o4idai b t her apy
versus control placebo plus gentitabine-erlotinib therapy for patients
bei ng tr eat BgrapyAndEteaEGt 4 apagRr Eare ednpigistesed saqrentirdyf il§sp®s, the solid
l'i ne rsepres C H{gﬁfg 5, t

15das k?ed i ﬁt{e]&?del%r%}étge%lté S ggg@%?% '(l{drllﬁelMes{b:nli)ltg%%ﬁ3 redatn?rp%lﬂ bie

[ 00031] Fi gthird ahif:cakagp Itlaanap\jeﬂeha*cte@fromﬁlefgmummsnag bbna wtbth)xicre%antcm nt
effect on Overal| Survival for e. rker VEGFA ure 17A) and f

r
associ at i on°HEMARerAREYFIFAENt $r88’1t 8@‘?‘?&‘%@8 ’Ftr‘ BIORTE 4&ANtSs 8R4 t he
mar ker VEG:@OIﬁth&?Hﬂ% tHef B Th %mpelrnjﬂochhﬁﬁts(ﬁ@%r@arﬁgém&r @8dp QM (< 152.9
pg/ M) expression |evels, fo bevaci zumab pl us genci tabl ne-erlotinib
t her apy ver sgsn¢arit-c a:dcelpﬂhalraebancbth@s\/@éﬁﬂ arthganest @rd éuhmmstrretcher apy for

t ts b t f t the f]. ,
Phe oot o | ToeureRRedt b8 sBpatdimbrgBnareaniive: BEFGY; W BePaaiiont -and
the dashed tdnder th@dl\a/gyfﬁﬂﬂﬂé L GE2bR g5t bakidinigfetddt JeQidhtibl gahiBie. [ 00032]
Figure 18: Ka ler Curves for association with treatnent 25 effect on

Overal | Sur¢hbedimeas, tﬁlhéf‘%ﬁ ReFdadgEGHA aarfativesrAR spme gmbedingays, thes a
nbi ned | qw (F |
10071 0°1) CoRBRAL R RS L G R R R Ao et I Lot med

expressi on f@netmbalimbakthcglvef Hoieadt @nerXinduddde . candcdligwdiiedul a 2 <
-0.042) expression |levels, for bevaci zumab plus gentitabine- 30erlotinib

t her dpy ver &SGUTeERf mﬂtasmtlaé@%%ea%ﬂvgé}m% %ﬂcwéaeqi thetseernd aHesBERF f or
patients bej or I e figures,
Phe ol 1 | 1 oaey He R B e P b gt i
treat nent a@ocltdeg ckaghmdtalsﬂatnepau&pafaﬁseMcgr)pt}msemvdgmﬁmmednithmawﬂsot| ni b

treat ment. &0003(1(3) .gure 19: | an. Mej er rves fo% ssoci ati on
with treat ngfRCIEPMECAN SCANGST TRYTARY Sy ’Pé?m? RROAGMERRs  VEGRA

and VEGFR2 ﬁl%'cghﬁe?ls é&s&ﬁ@ance"i‘sth@s@d%ﬂ@'aﬂl@@at?c)épﬁfe%y%‘cip%&%blﬁé)Emcpfhteh hi gh
(Formula 1 > -0.1) w (Fornul a < -0.1) expression |levels, and VEGFA
and ROGF (Fthgdraetlicgm)er tlmapay lgamplaned Imm@@sb@hmleetvéie caneer oluhg hi gh
(Formula 2 > gr&eg) ra t ?(’ 3{1 qv ﬁi(epté asuon | evel s, for
bevaci zunab Pt TFSHET a%‘l“’é‘& ' ‘Tr?\ﬁ’yblstgﬁgﬁg% “?/é‘g BRePSIcahcebo pl us
gencti t abi nethefdpQtid ag@aﬁﬂ]erapy for 10 patients being treated for netastatic

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

bevaci zumab/ gerrc[qo%l]né-féfth@tth®lm¢féé>f PReraventign PRavigrsgpribodsifae r epr esent s
pl acebo/ ge [ 0: Kapl an
Mei er CurvgR !?%i?&acgg%eﬁ% P%tnmn\%t@{]&t%{rhggggonﬁ?n dét?r glllg‘{rtgllé urvival for
t he roar ker sotftaihed fremnthe beﬂiéhtHEﬁzl%vel\éEGFE&)VamdefeiéilcE’lﬁl (eFd.giere 20A), as a
conbi ned expression |eyel for both hi (For rrul a3 > 0.837) and | ow
(Fornul a 3 <Qnis tOe%ﬁSFeé%%eéﬁmP]éQ/@f ¥E9%E > §grad ag@é@rlag PREIRFIS ¢ r eat nent
effect on P nd PLGF
(Fi gure 208?198%@%?@?)%& ne ef%a!tp\gsm %ﬂgllng otﬁgﬁsﬁ\gﬁ Aﬁﬁeﬁl ‘a 3 >
0.837) and thebjfdremaheerﬁ;smﬁhtﬁisﬂ)l sempremsbsdmmenltseﬁwl @ncdros sel@fﬁedﬁﬁmam zumab
pl us gentit abi ne- erlotlnlbth ver sug ntrol placebo plus

Bemci © abi netE SR GRS St FEPia 5P G i A Erif ORI FPBLE AT BYTHGL ast at i o
pancryat i c %@&ebreastlcanééa@muuawgee t Ir&aﬁQha\szhnkw@edu%eﬁte&%ﬂé@statm

bevaci zumab/ genti t abi ne-erl otinib tgreat nent and the dashed line represents
pl acebo/ gendERabnegatise breabtriahcer), pamnaresiic, ca{l@@msljudmgggge ngtaspdica from EDTA-
and Citrate asn%%ég% fr m t hrclaC sang nZ gatcl ecnt Seasured v etvm th the

| MPACT assal))/. Vﬁﬁe - EBHEHEE Gt FEh IS CHIsE Lt 408 3%’8 ' ? lE'DTA-pI asma
than for Citrate with a Spearman correl ation for the EDTA-Citrate nethod
conpari son of about 0.8. - 14 - Det ai | ed Description of the
Preferred Enbodi nents |.Introduction [ 00036] The invention provides

met hods for identifying patients having an increased |ikelihood of
responding to an anti-cancer therapy conprising a VEG-



5ant agoni st. Definitions [00037] In certain enbodinments, the term
"increase" or "above" refers to a |l evel above the reference level or to an
overal | iworemsaosa7 5% 10% 20% 25% 10 30% 40% 50VCTAEPA11/062427 80%
85% 90% 95% 100% or greater, in VEGFin |level detected by the nethods
descri bed herein, as conpared to the VEGFin level froma reference sanple.
In certain enbodiments, the termincrease refers to the increase in VEGF n
| evel wherein, the increase is at |east about 1.5-, 1.75-, 2-, 3-, 4-, 5-,
6-, 7-, 8-,sample gbtained from the patigyis a ggmbergplectaiorom glge grogpconsping 80-, 90-,
or 100- 15 fold. higher .as caonpared,to t.he.VE 1 | evel e,Q.:

o edet er m nela VHRPES op EShad, SRR S bmbiluols B dfe b SR sBbdmsAt ne cerm
i ncreased | g¢elEGE)L Ap0kid Rval ivdbtdniabd By nRBQIBIgVEGF 8 plasfa pejéh .

[ 00038] In certain enbodinents, the term "decrease"” or "bel ow' herein
refers to aleVelvdn sgiee swbpdigenist e papma 9vel el VBEOT 1o thah isqy €F abavereduct i on of
5% 1Q% 20209 0 9% . 600 0 0 50._0 % . 96% 97%
08% 9096 or g e el ndpt e R it Tt SRR R Ry, 2 o
descri bed hamedra likaly tc bapaspenkiteotottheantECrcar thenapy, drihasrinaraasdder ence sanpl e.
In certain enbodi nepts, .the termdecrease refers to the decrease in VEGF ||
| evel Mer%@&m@ogéwéageﬁl iegl-cancenthermpy it cnbalimegsghe o 7 0. 6,
0.5-, 0.4-, Qs fiflthér cofpriseadfmils@Rng aRbifQ:¥¢ anfodhtorth@c MGtz | evel from
the reference sanple or |ower. %00039] I'n certain enbodi nents, the
term"at a catertberepy bdewaed fromfthe group candigingloft haytotaxi¢ igensane as t he

VEGFi n | evel, detected . by the net hods..described herein,. froma reference
sanpl Q. [ 00BHEB|OGHARERHE Aest S hERILLION pienf apdant ARk aHC 48l her o n
refers to &mBin@dehREdT N oMabmBodiAenishBe skidnt @dti 2khdes aeradyl dndappr eci at e
the reference level is predeterm ned and set to neet the requirenents in
terms of e. e \GHelbiX ardpgopnish Aty asimisisiesqd qoppyryentlyhdg some gubedmsatssthean vary,
e, Lrom r @A YaRethekfy AEIHANOGK A ayrdforisy BfNmbie Y fOT _exarpl e be
t hat assay Ssensi |V|"fy or "speciticity, respe%(flve Y, "Has'1o" be set to
certain |imdgaentillg. I3QG%meWHodiméddthehehedy Reter @meiise admihiabsiy be
defined in terps of positive or negative predictive values. Nonethel ess,
baseddon t hah eféecsine agpoyntyl? thind anCaicesBstapy selesied H9m the §qup al ways be
possible to b t ] i.n : ,rements. In
one enbodi rrcea;l{s{slttlﬁgoﬁe Ié)?gtr?ég alrgglfl/tgfl%?gﬁ(gg?\éﬁéﬁtlggg&?thgﬁ}eogﬁ?%}ﬁlﬁ% vi dual s.
The r ef er enggeny ahdentiHangingerecrhgraisremnt cdnalsniteen tipredfeesomeed i n t he di sease

entity to which.the patient belongs, In certain enbodi nents the reference
level " can eSyoodimeuiss he iishantheaPei iheraty 1t Secen SHusatsd PRopLAd e overal |

di stributi oypeff. ANGtagshideate bimfhi Hereq3SEuBRhilY VI PURSnER Behts e 10 ot her
enbodi nents the reference level can e.g. be set to the nedian, tertiles or
quar t20l es athirdent roanees therapyntherecandeansitdandérgherappuaridohe MEGIA val ues in a

di sease entity inyestigated. In on odinent .the refer | evel is set
Lo the: mea: e S AMRREE A Rela B Rem Fp bR ARG FR of  he

val ues in aafth&mas e BNotib¥dy NMediedatitRdimdid, MOAbtbolnisthea&ahaxtinof t he
present invention, "VEG", "VEGFA', or "VEG--A" refers to vascul ar

endot hel i al segnoembodimertsrthe apibady inbevagiarprb f Inewngendmdimentthe, shown in
FI GURE 8 (Sw : ' r , wadd22) . The
term"” VEGZA&HE%CIE%%E‘LS%%@@%E%lgglrd lgltég? %%‘5‘5\]}‘?23&{ ngg d;l‘r?férll%)r egm %t"el%q%%cznce of SEQ
| D NQ51 as WERL2 asediioableaguanca)ghd thobaons ahtheseef thehgy i8odearxeat. " MEGH- A"

al so enconpasses the known isofornms, e.g., splice isoforns, of VEG-A e.
g. , VEGF12%omegpodimentsythespancesis pypeseatporaneel (Wekyddtss e 2 Sytsic with t he
naturally o b el : ( : 2 b pelikdi ng the 110-
am no acid E%Hn%%hggg?ﬁbél{rhegﬁ o'? ﬁgfli%gﬁéeze Iriﬁiltg%f%&?%?ﬁ’)? n%gl(r%et?ﬁgétl ed by

pl asm n cl eatagacef thufae¥ 1651 otisibd ds spinb edhbiodinfents; dreacaixdr is Bisolc ca@edr] 21: 687
(2010) and h25 Le %g.et al .. Sci ence 246:.1306 19ﬁ9€, and Hoyck et al. Mol.
Endocrin. 5 fg@%)n? Brpncer thergpy 18 S3ReSELRg. 2pdh the T Apt-gancer HisaPE it » VEGE- A"
al so @nconpageesn VAN dodeniyach &, the TRl LeIasnd 88L& the sBSoniinti-@fcdrr agnent s
of VEGF-A, provided that the variant proteins (including isoformns),

honol ogous fhetpeiingeramdbme, dndadhertntdsangreancerdbegppzisdisplatione or nmore VEGF- A
specific anti bodies, such as 30 antibody clone 3C5 and 26503, which are
avai l abl e from Bender Relia Tech and R&D Systens, respectively and A4.6.1
as described in Kimet al., Gowmh Factors 7(1): 53-64 (1992). In the

context of the invention, the term"isofornt of VEG, - 16 - VEGFA, or
VEG-- A refers to both splice isoforns and forns generated by enzymatic
cl eavage (e.g., by plasnin). [00042] In the context of the present

i nvention, "VEGFR2" refers to vascul ar endothelial growth factor receptor
2, exenplified by SEQID NO 2, shown 5 in FIGURE 9 (Sw ss Prot Accession

TN P 2N 2SS N rNaA N\ —— M. 1N I N =~ 1 o "



15[ 00043] In the context of the present invention, "PLGF" refers to

pl acental growth factor exenplified by SEQ ID NGO 3, shown in FlI GURE 10

(Sw ss PrwD 200a837on Nunber P49763, Gene 1D (NCBI): 52P8Y/EPIdg/o62em " PLGH"
enconpasses the protein having the am no acid sequence of SEQ ID NO 3 as
wel | as honDIogues and isofornms thereqfg_In the context of the invention,
the term 20 "PLG" al so enconpasses proteins having at |east 85% at |east
90% or at |east 95% honology to the am no acid sequence of SEQ ID NO 3, or
to the am no aC|Hx@éduén@@@r@ﬂb@h@emaﬁﬁbmm@ﬂ@an5@Wﬁ@ﬁ@Ed§Ues t hereof, as
well as fra ! FHEI fhe. segyll%§slx£ PM% a nwn tq% %ar antfgrotelns

(i ncl udi ng %Pbrn%f” HShEIP g% égro & ns°a 3? b ﬁe P ‘Are recogni zed
by one or m@%ﬁ?l@aipﬁmglaf\rmm i @etings, the Rfs saﬁ;bhsﬁsg agdtiobeshipslage 2D6D5
and 6A1 1D2 Ich are available from Roche D agnostics GrbH. [ 00044]
The term " Vieetergyingsthe kveh af %téeavemﬂéol@m@r#%f@mfﬁgﬁ%ﬁspéwwws eleh as nouse,

tor ms “such BeRECR PR AR o Sant S B 6 SRERIER BRRAE O T
t erm " VEG-" whereal slevelsd/VEGF | edter aboveta ieficatcedevieb(ens, the 1dviebofDBEGPept | de

conprising am ng acids 8 0 109 o to 109 of th 65- am no acid human
vascul ar en’cﬁ’cﬁ‘i‘i’gqrf’%e sample) Hrsas thos SheopaticRangy BiE t%remawt%@w%m of -

17 - VEGE npy 1-%&%%&){/ 'c&&llphﬁ%%:m}e%eﬂﬁag%ﬂm ! ﬁlastohf%rbm‘tﬁ)dgnentp%e VEGF
(8-109)," "VEG- (1-109 ." The amno acid positions for a
"truncated"cma@mMGSMEqﬁbmnm hustves edbabmentd; thapedeinnarehetibati¢sve VEGE

sequence. For ex . 1 a i,on 17 (et hi. n|ne in truncated

nat i S@ VEGF i s a %oélaf{J]ftH %%O%ggf‘ﬁé’& HIcdRT§gpn ipﬁovﬁ§ 5 avsg GF. The
truncated nadmyRin¥ERT dorstild RILIBGT af1bash bhd/ bibRiarktdn gl KB B0 the Lrokpr ecept or s
conparable to native VEG-. According to a preferred enbodi nent, the VEGF is
a human VEGFﬂEmUHgOf[ﬁﬁﬁﬁﬁmthWEGFompﬁﬁﬁgﬂb pstaee compgund gapphlee bi ndi ng t o
any VEGF recept ct re n of both
nor mal and ﬁTgf%éﬁé&“aﬁéég%&§3 g@%éﬂ%% %bégghﬁ&néneggggﬁﬁggﬁ ?%hgnd

Davi s- Syt hre@ﬁ&ﬂi&)en@‘sdfﬁ@rpaﬁ@t Rﬁteatﬁ@nﬂwﬂﬁan eif-carcar hER9Pdmikiking bed.
77:527-543); pronoting enbryoni ¢ vascul ogenesi s and angi ogenesi s (Carneli et
et allS (1998FGUaf @nireguist Elgmes@mquamﬁ%ﬁs@zh@@orapoun@iQ%aronmSu dgsome

380: 439- 442% &ﬁ&e&quE?RthSIP%nﬁ sdibcal bl ood vessel proliferation in the
femal e repro uctlve tract and one 15growt h and cartil age formation
(Ferrara et al. HEQQSDThﬁmmméowkﬂemﬁoﬁﬁﬁmﬁéﬁeﬁﬁﬁwbémwﬂ%edﬂytheﬁaﬁﬂwihbture
Med. 5:623- 8% addj.tion to being an angi ogenic factor in angi ogenesis
and vasculo@? fERf ih OW&s a pleiotropic growth factor, exhibits multiple
bi ol ogi cal effects i n other physiol ogi cal processes, such as endot hel i al
cell survival, vessel perneablllty and vasodllatlon nonocyt e 20chenot axi s
and é&MC|un1|anux (Ferrar.Brﬂ ED 310 8 supra and Cebe- Suarez

et al. Cell. 6 006 cent. st udi es
SRR BULAR Lok A CTEN RN Y T

types, suchthasov&hll Nsbmai@restpuRifioh N | Bdvagielimab ﬁm@n%leaﬁg}p dduyet peel I's, and
Schwann cells. Guerrin et al. (19951 Cell Physio 164: 385- 394;

Qber g- Vel shdegetaxpl thespy ggmps piscebacaliup dogwianst ithanenty. for patiapsbaing treg@ﬁdell et
al 1999) 1 |

VEGé speél?#?&%ﬁﬁgd%%%g?§Zé&¥%239¥wuwmncF%%Q?QQ%%§§b¥§ﬁf%§% |ng to VEGF
redudsng VEd&shehps esgtantd plaettsy phrs dedstaxal i z$algl, libé Qefmel@@,ts um disti ng,

abrogating, reducing, or interfering w th VEG 30hi ol ogi c activities,

i ncl udi ng, BRHACHBIAP (hy igedkg &Y erX/EGreShp i heP ¥ d-e- 4%6#1 NE/ERBFESERE ept or s
and VEG- ”Eﬁ‘i flapck &1%1%5‘@ l'SSm g él?%b@ék's)%lué’&&éeta%%f vival or
prollferatlo I nc ic antagonists useful in the nethods
of the - 18 - m[ﬂ@ﬁﬂ(ﬁ]oﬂhgwe ZpoFgmesatﬁtloﬁwlaizhmltrasq»eﬁplfagoahlby-fmersdr\nmlVEGF,

ol ypepti de hat s C|f|caII bi nd, VEGE rec i bodi es
Do e Bt OF S Rnt Ay e R fhssas By Birbiackd RllGe il oy ot | vos
whi chyobi nd pR&C BE £} unYabh Oa \Aﬁ%t&lﬂ%@Qﬁ(al?ﬁﬂuﬂ%@tb%(/éd"ﬁmﬁébs(lgxlvrﬂiis@ﬂph@ one or
nore receptors, fusions protelns 5(e. g Trap (Regeneron))

VEGFi | | - gel dfmeﬁlXé]P@ﬁ@QV ivieesps plaecio Blpecip¢¢t®<eémeagzynfos tpgthns beina dleai¢d

ant agoni st yariapts of Vi e t4sen cleobase ol i goners

it octed t ol Vil Sngine ke Rt et HERL AR B aver s

pepti bodi es, and ribozynmes agai nst VEG-, nucleic acids that hybrldlze under
stringent conditions to nucleic acid sequences that encode VEG- 10 or VEGF
receptor (e.g., RNA), inmmunoadhesins, anti-VEG- receptor antibodies and
VEGF receptor antagonists such as small nol ecule inhibitors of the VEGFR

tyrosi ne ki nases, According to one preferred enbodi nent, the VEG-
antagonlst blnds to VEGF and |nh|b|ts VEGF |nduced endothellal cel

Y I Y M N P e g—




15VEGF receptor with greater affinity than a non-VEGF or non- VEGF receptor.
According to one preferred enbodi nent, the VEG antagoni st binds to VEG- or
a VEGF rewoppwoind4srh a Kd of between | uM and 1pM Accor ¢cCmEre@iaszeher
preferred enbodi nent, the VEGF antagoni st binds to VEG- or a VEGF receptor
bet ween 500nM and 1pM VEGF-specific apgagoni sts al so include nonpeptide
20smal | nol ecul es that bind to VEGF and are capabl e of bl ocki ng,

i nhi biting, abrogating, reducing, or interfering with VEGF bi ol ogi cal
activities. ThustOO@hH tFégune vEGEesidilptvofthiasard refpeof piagedsbipnifiee|sutiewal VEGE

medi at ed bi pl.0qi ca ctivities.of VEGE .ln certain enbodi nents,, 4.he VEG-
T eontst Feathalt of Shissht i epbTasto pielurS TGt SBlsb®di 1585, Vo0,
70% 80% 9DYOBevEmiAmdblEs AXRORSE QN By dbr BEvadizahapi(Gah &sk) yiuky of
VEGF. [ 00047] According to a preferred enbodi ment, the VEG-

ant agoni st flecetrxpkbibengy retws lasehs pupdoaiaxel herany fon pahenthbeipe tgatsdpt i body,
an i noad i . r red

onbodiont X Rty BRHEL BRSOt Qi BERA Bl o eBAEE T BC e

(AVASTI N ) or an[0a0nl8] Vigdre vedeplar Msiatunead\pregredsiansfrensuavival-DéEEER2 or  an
anti - VEGFR3 anti body. O her. ex | es of VE ant agoni st s i ncl.ude:

VEGF- Trap, Woid 2§SHD eﬁﬁ‘?@?@ﬂ“@?ﬁ@%ﬁsﬁle%@’cﬁ% X[ vl%%csée&l%grpgf%% b),

ZD- 6474, CPGBGy CRIAAAEIR) APIRETdor&Bn 100108 flin) SYTHBASTIEER 258,
AEE- 788, SB786034, BAY579352, -781, EG3306, GW 786034, RWI-417975/ CT6758
and KRN 6334B), for bevdcOm0%8](1ovn of dmgh dvseEmlendodstay! thesapanveasusi iaatpot hat

bi nds to VE ith sufficient atfinit n ecificity. In certain
erbodirent P Hacclin Hscipvai afteats s Fened R Py Rerbenrdy Remesiuny) y

bi ndi ng af f ihgiakiitié mwg%ﬁtf\%rb@a‘s@@%&r. Shertanit Recepf@¥nipideby/pgs Wi th a
Kd val ue of between 100 nM1 pM Antibody affinities nmay be determ ned by a
surface pl aderstixelestnignons tspaentalpsagosedgrrizanmnabhe. Bnadksreveass sigels

descri bed i i i Publ i cat i . 005/ 012359).. -1 i nked
i mmunoabsor lelg %és%&s%%/ %ﬁg-%;lfﬁgﬁ%pr%%g%%g? fi?sleo%\lgcgzsug%as% (?g.mgg./gng%%\égs), for
exanpl e. Pregheeld)lpyus doberaétt | - VEGE anti body of the invention can be used as
a therapeutic agent in targeting and interfering wth di seases or

condi i ons wher el3901 $le Figuag S5 dtgnlan Ylejes Guakeopfunsegresstpngfieq supred befebody

wi |l usuall i : : < I G- C,
nor ot her g%%l\?vt %g%tq%%@ és?%lglﬁg Ogl\ségtglz&g—}%@]ﬂqg?] %‘#—5@8 l%i lg&ggﬁ glg/%ﬁﬁt i -
15VEGF ant | NBAFR2s (Bigoends), andlhigintxirediont keatl @ilhdsy/hh VEEeFRangigpet ope as
e e O A g i et Do e et b e o
ant i - VEGE oo abaaalel IOy paRiR! Bl i BGE@ kil IBG Rh R Arcebrdlr-or (1997)

Cancer Res. 57:4593-4599, "including b not limted to the antibody known
as beMaci zumetasiaf¢ BER-Avmgttiveghreasheemuedi Syoit-dasinboheprespito gl avela pluant i - VEGF

anti bodies that c used include, but are no imted to the antibodies
i scl oseq | IO DO BIBEEP R Aeins i eibdot el SBReS SRErveGE
anti body C_OEIBE !d§&$ax§ah.eLé!@g’-Ha%B'lﬁie!}@&E%n%ﬂﬂgh/%de&kb@cikmﬁﬁﬂ(IBQﬁg/ﬁge@éryany one
of the antibodies disclosed in Figures 24, 25, 26, 27 and 29 of WO

2005/ 0123593 pweekp) plusglocetgxe?3, G6-31, G6- 2523.1, G6-23.2, B20, B20-4 and
B20.4.1). In ano preferr ' t | - 1 known as
rani bi zumab is ttdgﬁ%cf?g&ﬁf gggﬁ?’g% Olgfg%?%gytee%égé} %érm%ﬁ?g‘%:e asr%\t&ivgg%g(gesuch as
di abexsi ¢ nestapstt fubsaq@nAhidneoplastic tHeRPH4RF domiiesd &ivn xphadondstel t he
anti - VEGF anti body can be used as a therapeutic ent in targeting and

i nter f eri ngRoHIad; Seldéd) 41 womined kel _veéwmmleg%t(ﬁ@rmyE_@# “act Ay is
| nvol ved.  AUsir A ity SRIHRO%G: BBYAcBRnBHRIRE bPich Q0B 15t BORIRE fidhapBct I Vi LY

assays, e.g., In order to evaluate its ‘effectivene as a therapeutic. Such
assays are kereawn placetidielay tdoestakedl etheragly ofor t peiehi@ar bahg atndatagle oramakailnt ended

use - 20 - for the antibody. Exanpl ihclude the HUVEC i nhjhition assay;
tunor cel | évamtirﬁ?ﬁrmnﬁ%nm&aé@yng ﬁﬁ%—ﬁé@&%wggrqaﬁ WB°8Y, 088sb 1 or
exanpjee) ; a%k&@lqyg%@% RRt delakéll AL oy HRhOehiehdns (APERYe BEGcizumab

conpl ement - medi at ed cytotoxicity (CDC) assays (US Patent 5,500,362); and

agoni stic act} wighg everhénaedpoipbssi docetaxel. Short-dash line represents high dose

bevacizumab (15 mg/kg every 3 weeks) plus docetaxel.



5assays (see WD 95/27062). An anti-VEGF antibody will usually not bind to
ot her VEGF honol ogues such as VEG--B or VEGF-C, nor other growth factors
such as PYGRP12RDBH70Or bFGF. | n one enbodi nent, anti- VEGPCaZmP2@ody222% a
nonocl onal anti body that binds to the sanme epitope as the nonocl onal
anti-VEGF antibody A4.6.1 produced by_hybridoma ATCC HB 10709. In anot her
enbodi nent, the 10anti-VEG- antibody is a reconbi nant humani zed anti - VEGF

monocl onal antibody generated according to Presta et al. (1997) Cancer Res.
57: 4593- 4599, i n100al hgigwre 7ndtaplamMiered Cuovet dfepregressbadyedovitialdretore

bevaci zumab \:~ AVASTI o 000501 The ant.i.- V, anti bod
P Beactr sumoybi?it SUSRHEDY apicnsontabi® iy e M A PR eyl
reconbi nant (Howiani Zedo@ot) and=dmbibdiigh kopalsiantel sqeyrmagnerat@do@etor di ng

to Presta et _al. (1997) Cancer Res. 57:4593-4599. |t conprises nutated
human | gGL VE&YeWsrk PLEYT &isbeaeizameb glom: Br Atgihngoese) plus docetaxel therapy

conpl enent ar i tV.- 1Al n i g IT i | onal
ant | body A rey IR s Bk ERlChRelbP ok Wit pE ot TRARE

Appr oxi mat ehdrvaB389h akcirheit aori metaaitid HERuEmegatdfe Bevdstc caicenb, SAM niakudi ng
nost of the frarrevvoré regiQqns, (i s deriv?%qfro%hurran IlgGI, and about 7% of
the sequencEPreseRfer P\ReePor rOMs t fReeEl ne gTd‘_S yline1 TgPresenty losy ; fb has a
mol ecul ar %cﬁﬁm@p@ﬁgn%%d%%y 931 deRDHINGbceBix8l YHBRYAaRE Bfle r @%@gﬁ%zunab

and ot her hu‘rranl zed anti - anti bodi'es are further describe . S. Pat.
No. 6, 884, 8irighanst MPaQ0@BADASEBF ke 25¢H G0Bddks)Thes dotetaxeEGE ant i body

Rani hi zumab or t Tl S(r, i r rhuFab V2.is a humani zed,

RETE o0y mat or ec LORET Hh AR e TEL D Qe o R AE BT A U BB dlced by
standard reggggisgnant technol ogy nethods in Escherichia coli expression
vector and bacterial fernmentation. Ranibizumab is not glycosylated and has
a nol ecul ar mass[@P234gFigace dal PBRsID SK&2\\BgennBa3 amBoaatd BACDRO 0I0317.

[ 00052] TheVE@ est characterized VEGF receptors are VEG-RL (al so known as
FIt-1) and V "(al so known as KDR and FLK-1 for the nurine -21 -

honol og) . The sppooR4lCiRi¥uasf 1€ASEQ E0ERO®, Hxempeae hnVinacidasyhoncowtber
varies but VEGF-A binds to both FIt-1 and KDR The full length FIt-1
receptor i nBltles an extracel lul ar domain that has seven Ig donains, a
transmenbr ane dofpa a intr d ' i [ ipase
activity. The ext 0023 | Hﬂgﬁﬁdoﬁéi %&?Lsdr s é’gﬁhé}ﬁé‘%‘%‘; ‘iﬁ’?‘%‘%’?"%"ég‘ﬁ EGF and
t he i ntraceVE@Fay, UBGH n VEGF Ry ohd/ ¥8GFg, a6 greasuréd amsd IMPAGIT. chip. [ 00053]

VEGF receptor no |l es, .or fr ts thereof . that .specifically bind to
VEGF can Ee used@@f@mﬂg% B?’?or e3sHEpmagfs, gF tigcrepsin preEttgfio hefVEGE

protein, theg (%3 I Bg VEGH QM Sih@atddNGind theCllEtQs® KEROMBBLS, the
VEGF 10r ecept ??Xlr?gl e‘éﬁlq%al’, or VEGI'—lQSbiSndi ng frag?%ente tﬁe%léof, ig zIal sol ubl e
f or m20such agomplet Elecsys® ahalpiee f orm of the receptor exerts an inhibitory
ef fect on the bi ical actlvi of .t.he .VEG-.protein, by. bi ndi ng to VEGF,
Cher eby pr event | HGOFHT FIRE ikl g GF P oY rb i EEent on t he
surface of 13Kpaid foEPlogreshibs PrddSUrisled Fadige Vﬁ?:fofﬁf&ﬁ{hﬂér VESFANfqr ot ei ns,
exanpl es of which are described bel ow. 15[ 00054] A chineric VEG- receptor

protein is Bothdegdntoll Imsfmbané lavalF g nemhexpesdoslsyelerforbevdezipgd from at

| east two djf e 2] I f ich is a VEGF receptor
protein (e.Bl.u,gg%ﬂ?gﬁ?tﬁéé?ﬁlgé}%%k@a%?g%%%?&ﬁr(ﬁ) }aatc |Osln&éapabl e of binding to
and i2shi bi t ¢dpgcitddendidi il ag atap@acdr pakityts bEinYhEhied Ifor iaepdrablaleenipdi ments, the
chimeric VEG- receptor proteins of the present invention consist 200of am no
aci d sequendb@nersfneagats gasTygaptrogsAphrgedt adanocATEOMacept or nol ecul es;

however, am no agjod,Seft §3. LingLiRg LR Svithf Jiive, six,
or all seven | g-Fdi ke ]dotgl?ﬁs f(riéo% theélgxg%g’gséf*\g??rc a]ﬁpggfﬁ%tge:d%? rtlg regi on
of the fit - dffemdh @vekdiSureselptfogure dA pand fionRegressioakireeoSwaeivdl @eguuences from

ot her unrel d. pr.ot ei ns, X l e, .i ogl obul i n. se nces. O her
amino aci d ?‘@J&E&we&rﬂ?r&‘zﬁ@%ﬁ Ry Ppifinietibrbl ke and IR Hdd PEH be
readijoy appalR&kidnQetdhO$& bevacizumab plus capecitabine/cisplatin therapy versus

control placebo plus capecitabine/cisplatin therapy for patients from the Asian-



of ordinary skill in the art. Exanples of chineric VEGF receptor proteins
include, but not limted to, soluble FIt-1/Fc, KDR/ Fc, or Flt-1/KDR/ Fc

(al so knowo 2002/0WE3F Trap). (See for exanple PCT ApplicarcorerPPubloszat i on No.
W97/ 44453). [ 00055] A soluble VEG- receptor protein or chineric VEG-
receptor 30proteins includes VEGF receppor proteins which are not fixed to
the surface of cells via a transnenbrane domain. As such, soluble forns of
the VEGF receptor, including chineric receptor proteins, while capable of
bi ndi ng t o Bardfi¢ regeanis baimgritgated For inopgrgipte lagelinadvaneedimietastatic t r ansmenbr ane
dormai n and thus generally do,net hecone associated with the cell nenbrane
of el l's i neUHIR R Naec anetdiitheceq. [ 00056] Additional VEGH
inhibitors are dp®ordb®ihurd 15§ WapRXMEEECHReYdrafcdidd QithRichtrhérter nat i onal
Application PCT/1B99/00797, in WD 95/21613, WD 99/61422, U.S. Pat. No.

6, 534, 524, ¢ifest ophiverallSursiveldigne 15 Worrsigios Brssessign Sreetirviva(Figirgss, 113,

U S Rat. , - Pat.. : " ' 6, 653, 308,
Vo 99/ 10340 e Do AE8E YHEF a7 hebErels e i s i Gal 283 o

99/ 16755, aenpridEloddéaPs} Bat,besthdiziohababliic bapacieablivey @splatimiberappratsed 10by
reference in thei ntirety. . . . [[00057] The term "B20 seri.es

pol ypept i de®® T plegthopines _e?léamﬂéa%p&ata{ tga%%gﬁmaaet}ts {081 R AY2&n ant i body
that binds P&itygggiong%ging%e'af’cﬁ f@ﬂh%ﬁe}?ﬁ’&llﬁ %ﬁll%@@a%@&ﬁme&%tiQOt limted to,

anti bodi es derived froma sequence of the B20 antibody or a B20-derived
anti body degastridigrstroroeiphRedsll adeocaninNma. 20060280747, 15US Publ i cati on No.

20070141065 and/ Publ i cat i .1 20070020267, -t he ntent of these
pat e(rjlltjo appl i cati i@%oggﬂ ﬁ%%ﬁrgésﬁ{}‘pmlcgfeb%r \g=5k ﬁ(érr Qveral) ngr gﬁ%‘ér.e I n one
enbodi nment , 1R a8 fof SPrdSteYREPLHEE JusviBAO(BgdreascBL 6 bEesidummabSplus

Publ i cati on No. 20060280747, US Publication No. 20070141065 and/or US

Publ i cat i ong¢wcitabog7alppobs therdny serseshepnteatbplacatenelus Beocgabipesriganipept i de
is 20B20-4.1.1 d i in U t i cati .60/ 991, e entire
i sol osur o DETRR o PR AL Tl R pEBRY CRINRRGERgEH, 1 fre G

[ 00058] Thethkesdalid' Gae Sepicesntd Meypenin dbggendstabinedridehidi Gredt@le@t Sinl otha
pol ypeptide, including an antibody that binds to VEG-. G5 series
pol ypept i dedasnadlingiesresenis plasebo/gemaitabingsTIoBpbItiFaHNAE. derived from a

sequence of the i ) ' j . de [ in US
Publ i cati on No. %8%8]2%%9% ,laUgK@%ﬁg%f&ir gﬁ%@l\%@&g%%%{%ﬂib%@hatn oérIRUS

Publ i cat i onefiNect o2 @B2E020R6GIKal {6 tiwembdsr FEGFFeigwed 7Aaandi&sassdoationn US
Publ i cati on kfﬁ 200602%0747, US Publication N(% 0070%41{}% ngd/l.or US

Publ i cat i on™NB re8BRF7H 626267 Prograstien fsatsuhdra! 'Prileduerky, F Uigirs3 ang
G6-31. 30[0 Forft®h ﬁ%‘ﬂ' (%'l?f‘.@l gﬁﬂv\%'aﬁ@%\@§< 3@@.@-%/m1§%§<pre§§’§n 1e(eQ6fr269,

6, 582,959, 6, 703,020; 6, 054, 29'}); 98/ 45332; WD 96/ 30046; W94/ 10202; EP
0666368B1; bevacizPanke nplup\pgdnia@binererlptibibi derampn viows QOO®O0P8800 plus
20050186208, - .23. - 20030206899, .20030190317,, 20030203409,.. and 20050112126;
and Popkov Egndifibine SRR TSRy fof REVTNS BEPbead e e i R e5R0a)  In
certai n enbggicseNhshe ﬁ%ﬁ@ﬁ, B s bIRPHhE feprdiehty B8y dchAnRbideaici thhinél efl6tidb

functional epitope on human VEG- conpri sing of residues F17, ML8, D19, Y21,
Y25, B9, 1vgatmgnignd the dhedlige wonanty placelio/gamratebipeteplotigigritpainggnig r esi dues
F17, Y21, @2, Y . n Mo X her...ant.-

anti bodi es are al%(g%mgﬁ%\lv%&%glnsg gg@ﬁi%@ﬁf CP B%eggglg%p%%g‘.%n&t@gﬁéét‘%@‘g;| N
Bl ot 2Bhem 28Tect 301G §RODA) for the marker OVOGHA And VEGFRCt (Fygure @8apnse” of a
patient or a patjent's "responsiveness"” or "sensitivity" to treatnment with
an anti-canteforBlBRY PEFEION devehe feN ihot ahishr (HOHER Ape ﬁc BEndPWVt

I mparted t oy Rgtl €AL.0aY kheksibiPlevlls, S VEGH ahll PDEREELre 15HT A a

combined expression level for both high (Formula2> -0.042) and low
(Formula 2 < -0.042) expression levels, for bevacizumab plus gemcitabine-
30 erlotinib therapy versus control placebo plus gemcitabine-erlotinib therapy for

patients being treated for metastatic pancreatic cancer. In the figures, the solid line



as a result of the treatnent with an anti-cancer agent, such as, e.g., an
anti-VEGF- A anti body. Such benefit includes cellular or biological
responseswoaoami4et e response, a partial response, a srablEP2dilvense

(wi thout progression or relapse), or a response with a later rel apse of the
patient fromor as a result of the treggoent with 15the antagonist. For
exanpl e, an effective response can be reduced tunor size, progression-free
survival, or overall survival. [00062] "Antagonists as used herein refer to
conpounds oreperjenis sbevacighmabriseritabone-erdetinge tréepempitolapdi dwl dashedviling of t he
nmol ecul e tore\Mrwei (e:Ip[ t@géaozéend.. a%_aeglogil LS, Lnrllecnl ude anti bodi es, synthetic or
nat i ve-sequeﬁcé p%B I'dess 58 noadhesi He: %nd smal | - nol ecul e ant agoni sts
that bind to VEGO00®PL Fignaé 19: craylugMee Ghivls @6r 4sds&stidrowanatdagfiediol ecul e.
A "bl ocki ng”_anti body or an "antagonist" antibody is one which inhibits or
reduces bi offéRsit OBIPragessian KregPupvieal it thg dparkers Mﬁ/CanA apd dFEFR A 12wgoni st
anti bady, " j i i i: ?gﬂr { al lyqor, y mmcs
at | egst on?%#%g %e&%bﬁfclzﬁ %)ir{g?ﬁ%g? ?%/‘%1?? Icejé()%){?ﬂlgﬁ;g% ypé%)% ?deoygf alngril'tll Jé‘!rvest.

[ 00064] The(Roemnia lant-DAodgxpréssioni lavédls and &JEGRAtdnd RMrGRJESUresEIR)e aand
specifically cavers nonocl onal .antihodi es, . polycl qnal_ antibhodi es, multi
specific an¥<r%a?<£se>tpé¢%jl.onbﬁe¥féc? i ety ﬁ%m@@)ﬂﬁ&?‘@eﬁ%ﬁmagﬁ 1¥%st two

i ntact anti foghgs, 308082 ANt RadYn f 1QYRENGS @&akaﬁ&aespfuéegerﬁ&mb% the
desired biological activity. [ 00065] I'n certain enbddi nents, an

ant i body usetbtasb ah&yEGF varsuagonirglt planete piis hgain @rabini ebelatihibr giernply sfoa

mul tispecific¢. anti bod e 9. a bjspecific.antibody, . 24 - Mill.tispecific
oot bOA es. B0 St SnetiB i ESeberet SRoee o e Pt PUERES  or *a
| east two didhfRERDt b&iabREmabBedefdbrdlebstholi MBAhent QN8 e tdashddi Makeng
specificities is for VEG-F and the other is for any other antigen. In

certai n enbtsitresenis slacghiodgrmdiabinegrlofipbdieatnerdy bind to two di fferent
epi t opes of VEGFH Lspecisfi C t N | s . used, t lize
cytotoxic agents[otogiggh nglrghziocthglﬁlrl?ggle@E@ g)?saﬁg%cl?? e ‘évn{litegh}qﬁng can be
prepar ed aseffedt lonl@rgdlhSanivab 6sH 88 noiikes Forlibel yhaklter@ MBGFA, VEGFR2 [200066]
Techni ques for _making multispecific antibodies include, but are not limted

to, riéconbi REEF d&ieksr 8241.0rmsofa t GRIMPIAedInEHIB1IAT nlerelavipr c Ran- highht

10chai n pai i i n ifiGiqtd . i C.,,ang,.Cuel | o,
AC Nat ar &SRB D8 % 7L S ey PORrBlG s S5O E G elte i clefels “an @ r P
EMBO 10 ( 19&kdcidbbbw3th50atmanid effketodnr iPnedredsesh Eregi Sweviahdor geemakery. , U. S.

o ent N, ot SR e S, L) S5, S P
et L S e e AL RORURE s Sl S

M et20al ., Spiacirumab2guf 198%5)taBibe8Bpfinibsitregayevcise winppérgacebopplduce
Crooy - 1su el ERuG Berichor phESROPYE Nl Fiafnaenloplirdre
USA 90 (193] 5444 63401 and sl 16 200 el oo chal Pe (S i marar >
(see, e.g. Gress@ent audghe dashed ling reptasents plﬁsgo%g@gmtﬁb@s@glosgib@qatw. prepari ng

(1090) 0.0y (0o FFFRRrEE IRy Siom LA A0 CHeke & Bl e BT re

functdsonal palehgemeduredi thgces vithsthe IIMPIACT agsay OCTHRPUEGEA thrdhesion iare al so

i ncluded herein (see, e.fg. 25US 2006/ 002 5762. . .
about 40% higher for EDTA-plasma than for Citrate with a Spearman correlation

for the EDTA-Citrate method comparison of about 0.8.



[ 00068] The antibody or fragment herein also includes a "Dual Acting FAb"
or "DAF" conprising an antigen binding site that binds to VEGF as well as
anot her, wpRbewvani47anti gen (see, US 2008/ 0069820, for eramppre)11/op2O069] The
anti body or fragnent an anti body used as a VEGF antagoni st 30in a method
provi ded herein provided herein also Lpgludes nmultispecfic antibodies as
descri bed in W2009/ 080251, W2009/ 080252, W2009/ 080253, W2009/ 080254,
W2010/ 112193, W2010/ 115589, W2010/136172, WO - 25 - 2010/145792, and WD
2010/ 145793. Exanpl es dethiledhBescriptioymfithe;Rraferved dambodimgntscri bed e. g. in
Vw2010/040598 (VggF]QgSQQ, PCT/ EP2011/ 054504 (VEGFAN&X2) , W2005/ 087812

( VEGF- PDGF) ,* W020U8A6892 (VEGF- PDGFR beta), W2011/ 039370 (VEGF- D114).

5[ 00070] An "i sofcabesl TAativeatih provideemethiodfdtagenbiegng patntd Havig and
separated and/ or recovered froma conponent of its natural environnent.

Cont ani nant ingesapreileseliBoest ofi respording ta pn anticansshigtapycempasiagaal BGhni ch woul d
interfsere m%hgghﬁﬁearch, di agnostic or therapeutic uses for the antibody,
and may inclu enzymes, hornones, and ot her protei naceous or
nonpr ot ei naceous solutes. 10l n sone enbodi nents, an antibody is purified
(1) to greabgr thap 95% by wei ght of anti body as determ ned by, for

exanpl e, t hE: LowP§!oR%d. and in sonme enbodi ments, to greater than 99% by
wei ght; (2) to a[MWan%b’lfte{ih%fnj%@@litﬁe‘ﬂts?ﬁfe%ﬂﬁl Bhcle8@8or dab /SIS To £
N-term nal or internal amno acid sequence by use of, for exanple, a

spi nni ng culevelehoenticoeerance (3%l ardo o wpereh@argasbpf SHSI PAGED N6, 15r educi ng

or naonreduci ndi {1 ons b JJaL, e qQmassi e, bl.u silver
Stai 0 | sol 08 Gt 1 Boay Prict baLes B ST Body TR 81 B dhi A aconbi nant
cell's sinceleqtl deRREId BYNBe GRIFMALEBcriBEd hdiBindhy ddaRfyeStonRd VEGE £ Mdiel onnment
w |l not be present. dinarily, however, isolated ant|b0d¥ w il be
prepar ed byfram 4 igiesencgsamplgr ilf cersain embedimgntsythe ggovinpreanaiefayetodhe i bodi es”
are usual l'y. het er.ot ey | pp.Qt ej f t, 150.0 dal t ons,
conposed of 1@%&{%6\%@@3} felvfglg‘%l%e\f%ﬁ) thg}l%lr‘%%e gsn%? a\%ﬁabﬁ’&gﬁ? i’ggsd’ﬁieagy (H
chai ns. Each bi ght7-cab 10s 165 nked st 30 40ea80y, athaim, T, 8Neo@owal @nt

di sul fide bond,. while the nunber_ of disulfide |inkages varies_ anong the

heavylchai nfol$higherassoamaredinthitofE e fevel astrfpdatermmedirom avgiersnge | i ght
chain al so %@&% j I j ' [ ch heavy
chai n has at Aéﬁégﬁggﬁ%%¥F§ e ggﬁgﬁ%§%@£§&¥%F?%k%gq%$R%tﬁgﬁﬁgfggf

const ant doomibose akEefetentd ghel. chain has a vari abl e domain at one end (VI)

and a constant d ' t its other end; the caonstant d in,of the Iight
chai n i al | gnedlWeHl Hheertain GROGimERishe HSRACRUSRC b TRAVYIERB n, and the
I'i ght - chai nefgk L @bleQ el AUE hd refeddcgNaMd] ¥ bRntNEral3EdRBLE oBOHON®R,N of the
heavy chain. Particular am no acid residues are believed to form an

i nt erXlace b2@%e2iVot H¥0,|40dhtS08hH0%0, A0, Rety §30hA0%, e AWb.STdom8lns. - 26 -
[ 00072] The,jvariabl e .region” or,, = i ahl e, domai n} of an,antibo refers to
e am no- t 2 HRaTA AR e: T VR T6ve FRERET b She AR O e choay | *The
variabl e dop@tin, &f cdntjrdiedvie VEGF,, M@ f6ml SletdréR@ sh@pRS In Vkain The vari abl e
dormain of the |1 ght chain may be referred to as "VL." These donmins are
gener al | y 5¢Reodipentsythe teap decrpape efcss toahie dperpassdy VaESE iodeatehi whareie

ant i gen- bi ngi ] - The, tgFmy'vak kabl g"refers,to the fact
that certai ﬁlegg?%:d%ﬁzevg} lstaﬁglo\%g%?)zzaﬂ)g E)ggrrh(?rrzg Odéllfa‘?'gr%e‘ﬁt%?\s}b\% ?/5 ’n
sequextce anong-, andiohofblé theaWEIGEY, £lesslefdom the leferdicodampleandowsgeci ficity of
each particular antibody for itﬁgﬁgftiCﬁlar antigen. However, the
variability is nt00&UkeHl eraisembosimentsthe tighabit Talerancedeyebrderaddi ns 10
of anti bodi ] | r Cﬁﬁgﬂgﬂ rvari abl e
regi ons (FN%S?th%?%ﬁFEQ?%EQFfﬁ%?ggkgkﬁgéﬁﬁat e heé@?ﬁgﬁgﬁﬁggﬁgfable

domai ns. Thkeramy fomi gyfefeyerwensmpleed porti ons of variable domains are called

the framework regj ((FR). .The vari abl e domains of native heavy and |i ght
chai ns each compilf SH0R i ceiigin faPimenty Hedeim) Rispoeie o Harh Shisdp
confixgur at i ppredeRRABEH SIURY AL K& SkihMRentisdmP Wil 6 PprbQhiY the ei¥sreaONRQEINY, and
in some cases formng part of, the beta-sheet structure. The HVRs in each
chai n are hpledetegechend pet te Ineese ther giingmenthin tehas PRegegpesHitrid/ani t h t he
HVRs fromt h% ot erTﬁ:ehairn i1g:eonet fsi CbalIJlt e to thﬁ I;lorr rrqttioon o(i?, éohge la
antigen-binﬁ?ﬁSVsYTe of TEMCBEAeE (%é% Kabal ngéP.?’%% LENEEY Y pr ot ei ns
of I nmunol ogical Interest, Fifth Edition, National Institute of Health,

Bet hesda, MD 20(1991)). The constant domains are not involved directly in

t he binding of an




anti body to an antigen, but exhibit various effector functions, such as
participation of the antibody in antibody-dependent cellular toxicity.

[ 00074] Twe 2012/ighi47chai ns” of anti bodi es (i nmmunogl obul i REX/HPR@I0622Y7
vertebrate species can be assigned to one of two clearly distinct types,
cal l ed kappa 25(x) and |anbda (k), basgg_on the am no acid sequences of
their constant donains. [00075] Depending on the am no acid sequences
of the constant donmmins of their heavy chains, antibodies (inmmunogl obulins)
can be assi @w@dlttmasdforﬁéarem be [tk gesay sqrtsérvetyanrrépefmﬁxfétysrﬁjsmctuyblash@@Of

i rmunogl obu] i n E onb and several of these may be
further di v#déﬁ n(t%{)talélul seg%s O(}f}]s%o /;ﬁes%ngThﬁse rquﬁe‘i‘l&&ﬁs ma[y aﬁ %F
lgA, | gA, défﬁﬂd|16A&msT$f9szﬁMYOICﬂh’ghﬂv&@féaicﬁﬂé valREBi Xisncttvidss Clﬂfséd?%ﬁond to

t he dlfferent cl asses of i nmmunogl obulins are called a, 8 ¢, 7, and
respect i vel e toaehingghvaniip the prasant egntemt il alwvayp ﬁeﬁei;semaro '&%‘Nﬁ Riieat i ons

f 27 -
gescrl bed gIce%lrflger}cr3 a‘{eﬁe‘; e|1 (rflllle%?1 ﬁg %eoggﬁ%m&%gbg@uge%b%rd&% t‘Il‘ ar a eﬁ/g?el
| mmunol ogy, 1s4delteremhed(1WheBlth38mdmdémeés Te. refezémﬁ)vahkrnnanw dnlgbdimrent Hae part of

a larger fusion Iecul d’ &]@r% coval e t non- coval ent assom ation of
the anti body<Hi R RoesFaTe ifo ey dp &t & e prdisht Belgngs. In certgipng76)
The terms "y} baib@Rgtife ?&Eﬂeﬁ@éj}’evel cdrng. gCBe 38t oDy, ercé‘l&%e BROL 29,1 body”
are used herein |nterchangea y to refér to an antlbo Iinits

subst ant i al ind 739 @€ thef @remll ahembaMH bioity Vﬁlruagrrezndlseas edmmmwug&tbcb\m The

ter partlclarl antlboyvmth aln ontain an
ro rodon  GbpoBmYoi et iR oBrtadEr UO Fat sre' Hesth fo A ey Brife o

anti body t h@ﬁarmes @@tde@@ﬂmmaﬂreﬂ the et Bls@utiofIrahy valuek i LURBAE.
[00078] "Antibody fragnments" rise a portion of an intact anti body,
preferably @Iﬁmorm%ﬁSﬁgat@d]elnamen gte Bingi Hg tekenss lteﬁ@rlécﬁpt tEeniedign of

anti body f ragngn; aetepn%ngcﬁj roﬁlaﬁle ov%lball’ dlgtg‘l Btlgrgf)f ﬁl% ues 1£ %gcﬁg%es emﬁ' abodi es;
li near 15ant bodi es; sing ai n ant y ecul €s Mot spegl fic
ant i bodi es i‘n@ésx@dteﬁr om ant| body fragnents. [00079] Papai n di gestion

of antl bodi es produces two identical antigen-bindi ng@q ragment SF called

"Fab"l5f r agment s, [98¢H vntthe ﬁo%tieﬁg‘l’fethﬁrﬁrFij’éhHWﬁﬂW%g T+ &€%i dual
"Fc" fragme S t tal
20Pepsi n trg\?;:ﬁepﬂ? %ﬁg?gg ngc %ag%'h?%th lﬁﬂ %prre‘lr]lﬂthf%é é%ﬁtl@\;{oé)ggn? }lggﬁggonbl ni ng
sites and i SEQtID NOchphbve iroFI(&:IrIREsS»dSmks ot Amtesglen Number P16000B@ent Fv" i s

Site. n onlS DHbBAL " Theriigt SHECRARSh stongs Boperat 480re SXHREP of one

heavy- and gne séqu%ée th@E(D I}DaNOalbilserl@H@h&nbrbghééliﬁd,1s6F6Hn§91\é?éo%“tThe
25association. In a single-chain Fv (scFv) species, one heavy- and one

| i ght20chai ntevar ' \aisble-Ad oated nn@mmabesdb@éhewnllsofbmwg bwlaeflmfmnbﬂ of pepti de

| i nker such the Lj v n as igte ric"
structure ng%tg‘éu%gt’ dtv Q%d;:e %’4&3@2@@%8@3@ 246> t°§e$‘ﬁr Fe
configuratige ddahlly hRclifing ealtdMRsanaf préassed” &rnAbihereéd® Nk udingt glearto-t o
define an antigen-binding site on the surface of the VH 30VL diner.

Col | ect i vel §minohsid ihwmprRasedat endothetiplgeshl siondh fectepseierated by rlesmine
anti body. FQ‘Q@%‘%E ofe\?ﬁ@F%%L ’&8%3\)%&%%% %g'ﬁkoi P13 %8’55’ (%@1"(‘))

conpri si ng ran antigen e ability
to rexsogni zEeL&fgdezbalndc@n&a e 136 (IMQanatHaldkomml Mdli Bidorrinhan gobe entire
bi ndi ng sitg é 0081] The Fab frag gtﬁnt cont ai ns theI' heavy- and

i ght - chainl\?gll] sl ecf@ﬁ%ﬁxrn@ AR TeBHOB e dETR "VEOTEOnA B ENIBHAIIES of t he

light chain, tst /& @%olégq%%e%f dQMRLN a{ FAGhRhtsLITEVRERYA, Fildaa Fab’

fragnents d| rom
that the variant proteins (including isoforms), homologous proteins and/or

fragments are recognized by one or more VEGF-A specific antibodies, such as
30 antibody clone 3C5 and 26503, which are available from Bender Relia Tech and
R&D Systems, respectively and A4.6.1 as described in Kim et al., Growth Factors
7(1): 53-64 (1992). In the context of the invention, the term “isoform” of VEGF,



fragnents by the addition of a few residues at the carboxy term nus of the
heavy chain CHL donain including one or nore cysteines fromthe

ant i body-wpnge/meygron. Fab' - SH i s the desi ghati on herei RCT@®mP2Halo62221 whi ch
the cysteine residue(s) of the constant domains bear a free thiol group.
F(ab')2 antibody fragnments originally_}Qwere produced as pairs of Fab’'
fragnments whi ch have hinge cystei nes between them Oher chem cal couplings
of antibody fragnents are al so known. 00082] "Single-chain Fv" or

"scFv" anti NE&F A reigVEAtFsAcoigfars de tote sphipeagiormsdundafamsogengratethby body,
wher ein thesneZ %Off'cai 3 are? gr septmiin a single polypeptide chain. Generally,
the scFv po?yﬁfeﬁl FaeY &t her X(B’naﬁrl es a 15pol ypeptide |inker between the
VH and VL donai nfoobhzit Bneld esntbtieof @fev pteedtOintdtia, AWHGFRY"stefdictigr e f or
anti gen bi ndi ngl. For a review of scFv, see Pluckthiin, in The

fla

Phar macol ogyase# aneiothelighaowintacion acestor @oéxegli)%'ﬁied R SERLIR YOshdhembr e eds.
Spr i Ry , K. 1994) ) i abodi es”
o 070wl FRIUR BN praUR s B0 NP b330t T OGR! ID B Mot Bbod! e

fragments cOhptanse EGERYYercoaipasseatlieafibeeidbaxang tHe\ddino anidestjechce @fa

| i ght-chain_variable domajn (VL) in the sane po|ypeptjde chain (VHVL). By
using a |inkEp Tha0-7 &s ped 3 OIQ%eaPP%woggrmSithé}gﬁfgt%ﬁﬁ PRt YotPGonmi ns
on the same;GBaidh, tHdRrHORBAIRA £ Mc%ﬁ%a&s%s g?dtéiné"héxhné helaQnPhengnt ary
domai ns of another chain and create two antigen-binding sites. 25D abodi es
may be bi valeesit908s obiatsdpast 96 YcchonDilagyotii s aareo dad sequsace obSEQIDI NG A, n, for
exampl e, EP 404,097, WD.1993/01161;. Hudson et. al.., Nat. d. 9:129-134
(2008)" and®H3 ¥ AFERO & afq%enﬁﬁ/é, (RSAIETS GHUSE hmRlOqEaheotTh REbd: es and
tetr abodi esaAfRoRleiR K isBQntd, 668 @hatalthe, vA¥RHnt Winsg(iﬁaﬂdiﬁédf

(2003). [00084] The term "nonocl onal antibody" as used herein refers to an
30ant i body wbfoainpkdiomobagoss popeinarndar HrgVNS tash técaghigechbyroge v sugre

ant i bodi es, /i : o Nl I ' i es FSin opul,ation are
Mdent i cal - eYEGRRe E S T AT hCREORS sFRTRGY Bl B SORE ARt

mut ati ons, &hahbledonDR& Sgaths.in - 29 - minor anmounts. Thus, the nodifier
"nmonocl onal " indicates the character of the antibody as not being a m xture

of dildcrete anti 98tk In the costexhpinthe prrsantiaresions JdrOH' tefistq Masntant i body
typically i fr: C IS a epic at bi nds
a target, \Ag@rlv\g? Eé%tﬁrge)?eg{rﬂé%? g%ﬁyng]?ggﬂ);oﬁ\?’;%’e%ﬂt%?&é%%seqlglgﬁg@qﬁ@gsgg%gi ned by
a process tAatessinol Ndebet HE19563 etenonlldf (MCBI)ngi228).ar gée Idrmdi"BRYGF"

pol ypepti de sequence froma plurality . of | ypeptid ences. Fo
exanpl e, the'CEIPELE? g5 pPEe l%ga?}ilet?ém{l%éggéF‘g‘WF%eréﬁsg[ﬁxﬂbq%és ®Fone from
a plurality,OhohbREES aMEBIARsanAR6t @ 1l B6diEand GkaRSioRNaReehONes, or

reconbi nant DNA clones. It should be understood that a sel ected target
bi ndi2fg 10s8Yuelnc else @ncdyepdserst freteirs| havrmerat least &d%ampllegst ©6%i ampatoleastaf finity

pr oduct i on 15 -erioH i PUPE Smits st T SR IRACR p DR ATTORE o oy cat o

a multi SpeCéefqhéno"éE\b?lﬂihdyaria%scand/&rld)rﬁd]@%u&@h@%ﬂ b@daen%@rmergﬁﬁnmom@ al tered
C

target binding sequence is also a nonoclonal antibody of this invention. In

contrast tosqioPnceh.opravidgatthifoty yarephapeaieiondincludinghiseBiyg), dwinglogaus| ude

di fferent antibodi jrec i iffere ] s _(.epi.topes),
each nonocl @%g%?gsaéﬁlt%?%g}&)%%oegﬁgﬂﬁ%%g Iﬁ(%enogt}x {')ilﬁ (i)rg%l)%%%geﬁgladr% g o gllg(gghéslgr ected
agai st a ssueyl & aetbedp daid 2D6DanamN6AYED?2, hichdgtet dvanatle fidieiRoche
specificity, nonocl gnal -anti body preparations are advantageous in that they
are typical D&ﬂgﬂﬁﬁﬁﬁ@?ﬁ}ﬁat ed by ot her inmmunogl obulins. 20[ 00085] The

nodi fi er "nmonocl 11 irpdi cat € £VE g ..pei ng
obtained froma @géét‘]a'rg??g ygﬁﬂoénﬂggael%;%lﬁi}%opuggﬁf%ﬁl@Hg%?%%%?eeg and is
not to be cearbtas usdsasatraegpuinrate gSnatusttho NEGT firdre asptdibodyecmpg aany

particul ar t hod.. For ex I e nocl ant i ies to sed in
accor dance i t%tegr?ét R o ﬁ%h?ifsﬂf?%v %%#gaﬂewgormrm\?f@ :
techrjoques, oGt Uethdgem " YEEQTRISE usetDb RErePiRFI IR eI ©- 9., Kohl er
and M| stein., Nature, 256:495-97 (1975); Hongo et al., Hybridoma, 14 (3):

253- 260 ( 199(5)/pep|ﬁdc lcompasing hminofaei dsifotdi 199 or A to 109 of the 165-amino acid

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



Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988);
Hamrmerling et al., in: Monoclonal Antibodies and T-Cell Hybridonas 563-681
(El sevi erwwON0/01034981) ), reconbi nant DNA net hods (see, eCH/EPRDIWOR22Pat ent
No. 304, 816, 567), phage-display technol ogies (see, e.g., Cackson et al.,
Nature, 352: 624-628 (1991); Marks et_ay., | Mt. Biol. 222: 581-597
(1992); Sidhu et al., Mdt. Biol. 338(2): 299-310 (2004); Lee et al., | Mol.
Biol. 340(5): 1073-1093 - 30 - (2004); Fellouse, PNAS USA 101(34):

12467- 12472 VELHONYy baitgntiieed @tthgpresenlt apRlivetion, Mt HUdsVE@E(&JQ9) v

119-132(200 th roduci uman or ..
anti bodi es ﬁ%E ﬁRg&bs tPat J@ DQQ?Ennma $9 %u?ﬁeoﬁhngﬁpq: n%a?obulln
loci or genvgGFwedinperldd avihdidiradrioghouive VEREOLRneas. Foeexanbgted. , WO

1998/ 24893; WD 1996/ 34096; WO 1996/ 33735; WD 1991/ 10741; Jakobovits et al.
PNAS USA 902mpmsieid pesimn: 17im@85@vn@)§nétﬂmaqted nagye YRGB épalsopsitiopsly (1993)

Bru mann

5. 545807 @%@gng&ﬁﬂ@lkgg U n&?’%@&f@%@#@&ﬁ nERRT0 6. war ks
et at., Bi othtddDRahd§it-11Rceptd9-céBPaabRI2hatitcoViBEFgAetording to a Nedferral 368:
856-859 10 994) ; rr t r 8 812-813 (1994 Fishwild et al.
Nat ur e Biot@%éﬁgménﬁaP IéES%ﬁ 3 §$£}hbuberger gbturé BigtegLnol 14:

826 (1996); and [gppher avaeg ti ﬂ'@l%éﬁ‘él’ ackiVh§r ﬁrclLla%yblnldngt@Qa%y Y GPS- 93 (1995).

[ 00086] The nnnoclonal ant i bodi herein speciftical i ncl ude "chineric"
anti bodi es fesepthi ohargy %EGFlsgnabﬁgattefltyesamb aamg/utatlomoghbﬂmmmnl agd i denti cal

i th 15hgno| t tib i ved f
R L e i o N A
subcl ass, Wahdig bR eI EeFe@iral 0895 Yol ( Nied. 3771 BI443G: 3 roMiotifg OF

honDIogous to correspondi ng sequences in antibodies deri ved fron1another
speci es or ¢eboegicrigsewogangsinend argipgrigyis ¢Camrelist etalbdPaesNarare wel | as

fragments o t ) desi red

bi ol ogi cal §8(f%§|1? ¥ I!e?r%ga % %(299(%32?6%”'%33 %1%@65“%%41]%&% g%n et al.
PNAS USA 81c:yahibal- tﬁS&Bvés&&&#&)l)fereﬁhinrmltﬁs:femld Reotbidastivencidided RRRIDGAEI ZED( r )
anti bodi es wherein_the antigen-binding region of the antibody is derived

fromlan ant gw0dY apd erititaes fwwat@ndFerr%rmhh £1998) Naedg e tRRey¢0mi t h t he
antigen of u r f

i ne). ant Vo Eoty(1SORRRARA el EBESEE0) TRl to RO MR IRENT. Lence
derived fr ofactoomn hugragenesmand ghwbldgenesid, VHGIE asaipdelbtrepit grewthifaetor, zed

anti body is human J l o (re ient antibody) in i ch residues
froma HVR ‘Eff%l‘?lﬂ;ﬁemP]é'é’ Mefi s f?%fof%tﬁafp Y stobiefth #E0 S uPUR of

non- human  spehifsial Qé?p&fr\/@gla%és@loﬁuﬁle%ﬁfy Rl \VHQHcﬁPatlo'haitnon&%l?@ or
nonhuman primate having the desired specificity, affinity, and/or capacity.

In séie |nsd&m@é@ﬂsERimégumueﬂUSKF@hﬂahm@ﬁhvmﬁhmwbgﬂ%ﬁhlﬂ@W@a@drepIaced by

correspondi n huna e u ur r hunanlzed ant i bodi es
. compr: b STRR PTG 4 Tt SHLBROTRY S kR00edt: ol R Bbay or i n
t he donor aﬁhﬂ@@ﬁ&wn%h@@&iﬂﬁ@g&h@@ﬁk&@éfﬂﬁyﬁhﬁlﬁﬁﬂ@néﬂ%ﬁ&ﬁﬁ&ﬁﬂcaﬁflne
ant i body performance. In general, a humani zed anti body will conprise

subst ant i al I¥peslshcloas rtingleigmenrepi thelind ceNpipeagreatia dust cells pethBehverimai ns, in
which all o S I f rMariah 0 C espond to

t hose of a !r;u%fr% Eﬂ%ﬁ@?{mﬁu@@%u eﬂﬁ}tﬁlol?y %%6%93% t ﬁ?eﬁsa ‘Tqyiallo of the
FRs aSe t hogl®oof Mal. hl‘uﬂaEndmmrwm%bMSl-mQSSqn@elba.al.'I(h9991)uITNaumdz ant i body
optionally w || also conprise at |east a portion of an imunogl obulin

const ant rebﬁé Zﬂ typlcally that of a human i nmunogl obulin. For further
details, see, ¢, 890 &Z]O F dhtagoh@t ol evpeF: s‘é@&ﬁcaﬂé én&’l%?f@s to R €chmann
et al., Nature 332:323-329 1988%; and Presta, ruct. Biol

2: 593- 596 (fh@BstlLe cszﬁ)ltabfslmndihgrto %Fpk@i,ucMgsW%F e&p‘tdssHanheVdfls;m,r Ann.

Al , Ast 05-1 1998 Ha h
Tr ansact | onteB3lisggaa09s (THIRRE Wipd bt b or g mecp @g’ﬁ:ech
5. 4285433 (&%ﬁ@oal %ﬂ/lﬁésslncﬁﬁing, Mashot im9ed t@gﬁE@lmngin%Scz ohOBr mlaﬁi 00088] A

"human anti body" is one which possesses an am no-aci d sequence which
cor responds fhhaﬂﬁ@ﬁaa@VEKHU@@&ywémogﬁggwﬂbwnéemﬂﬁhﬂwéﬁﬂy%HWﬁdSHbeen made

using any o e tec nt i sed

nor en i CoURTRiTC B3R VEGERSRAF: BEE L brRda R Pt aete 2

humani zed anti body conpri si ng non- human anti gen- blndlng resi dues. Human
anti bodi es can 20be produced using various techniques known in the art,

i ncl udi ng phage-display libraries. Hoogenboom and Wnter, | Mt. Biol.,
227:381 (1991); Marks et al., Mt. Biol., 222:581 (1991). Al so available
for the preparation of human nonocl onal anti bodi es are nethods described in
Col e et al. X anoclonal Anti bodi es and Cancer Therapy, Alan R Liss, p.

—— A NN\ o .



25147(1):86-95 (1991). See also van Dijk and van de Wnkel, Curr. Op/n.
Pharmacol ., 5: 368-74 (2001). Human anti bodi es can be prepared by

adm ni st ewOreg1Aes4ant i gen to a transgeni c ani nmal that hasThPemioextefied to
produce such anti bodies in response to antigenic challenge, but whose
endogenous | oci have been disabled, e.gg, | mmunized xenom ce (see,
e.g.,US Pat. Nos. 6,075,181 and 306, 150, 584 regardi ng XENOMOUSETm
technol ogy). See also, for exanple, Li et al., PNAS USA, 103:3557-3562
(2006) r egamdenitprseraelyaentides thabspegdivall nbiad to VEGE, palyeaptBles éhat hybri dorma

technol ogy.  -..32.-,. 00089] T rm."hyperyariahl.e region," "HVR"
or T - SRR Rind Y EGE rapery 8o Rl nsd S AR AR SR ar' b 6
domai n whi clraghenthihRdof aetepbdrandlBcis@cinariesvands ahidhdind specifivlly @ | y def i ned
| oops. Genera %y anti bodi es conprise six HVRs; three in the VH (Hl, H2,
H3), and t hVEST therehy sequegtering itpbinging to ppe gygeTeveceRiAs.dBEPRSProlddsand L3

di splay the S iV I e,.Si Rs, I arink eHl 4

bel | evod to@%?’aﬁEg*ﬁﬁ?éE%é’%eﬁF@‘lf’ha coﬁ??ﬁzﬂ 8@%@%‘%@8@1‘ &Wg speific

ant i bodi es. arffegnnists @so Xuelude aalagodismaniiity of SE&GH gy f<plAe) antdehseson and Wi i n

Met hods in Ml ecul ar,. Bi ol 0 248: 1- (Lo ., Human Press, , NJ,
2003). | ndeByf'e a%wlbaomr%@&mtﬁé’%éﬁréma& haindanis 5%@&9&%%? a heavy
chain onl y ARG AAAHBG! JANBbdiaNdne LiBBAdRaling PEELNERIAL aLitgibly chal D See,

e.g., Haners-Casternan e , Nature 3637446-448 (1993) and Sheriff et
al ., Nat ur ehStrrdimstundBi gifingedt Z@BLT@6 t¢ hed6ic.acid sequenciQibaOdicode Mtitber of HVR

del i neati ons in use  and e.enconpassed her.ej The Rs.t hat are Kabat
conpl et APt § FOHATEPRT i Ao MU RO TR M eV FGEECeaIp SR E e

vari abi | i t yanEGFeetdpeorMiotioRREH % saf@tnblkahainhiitcdd of thoSWEIEes of
Proteins of |Inmunological Interest, 5th Ed. Public Health Service, National

| nstitutes BFoskefingses,BAc¢nediag to M predoey embodisndnt.dhe ¥ESFsantagonshd to t he
| ocation of,. tur, . t hi i _.Biol..196:901-917
(o) SHEMETYEAE LB BP g SHRP R 80P TS e Pl B, °0nc

20Chot hi a sActwtingad oh©pieerredrdthbaiindis alle MEGDXimighn¥p bd t@VEGFARNM
anti body- nodeling software. The "contact" HVRs are based on an anal ysis of

the avai | abVECEOSEINER il greater akfinify thangsnonTKEGKsingeE@Y 63peB9EN of t hese
HVRs are no}&@@or@ﬁ%‘?@one brefred eﬁlr:boafmeﬁl%'tﬁé V@(?ant%%dﬂ?st 8§1’d§9@¥€%%’0<12’ or
H. 0 e ered accordi ng

95-102 (H3) In't he vari abl e- domal n resi S are nu
t o Kabat et VEIGF, resapporayiti @ KdedbhtvafentlhbEandeiM ndederdiiig tdahothet i ons.

[ 00092] "Franework" or."FR' residues are thase riabl e- i n residues
Sother t hanbierrtReraret® SEFRadini e VRO o BgBascoree

expressi on L MaEEAR RN QAR VT e@E@@?s‘p@éiﬁ@%ﬁﬂag&l@@ alsB ik@ARRI nonBEptide

"am no-aci d-position nunbering as in Kabat,™ and variations thereof, refers

to t ¥ nunbsmilhgobegslesthatbied t6 YE(Heandsare hapahlevefihledking, ddnteting or
|'i ght-chain_yvariabl e domins of. the QE## ion.of antibodies jn Kabat et
i O stpr . R ROtOE e TR b RN A e e ¢
sequence Mayeri OMEGMadtR WSS Sfecatidily irdNales MGIOmagiattd teslbgiesipeniditieg to a
shortening of, or insertion into, a FR or HVR of the variable domain. For
exanpl e, a Ple¥B{Fcharertamemhpdigcanticry el aptagonigiacducss pignbibdpicitaci d
insert (resj 92 ¢ di t Yol 6S] 5 .and i nserted
resi dues (ef.egé.{qrO é’s?gﬁggeﬁg{ﬂs (%%thﬁ/g %Sofg,éogif”c.oéé%g&cﬁ ﬁlge%%g}é%%%bat) after
heavy2schai nlek& drésdldeieal@2tivitihef XBGaAt nunbering of residues may be

nti pbody by alignnent ns of haomol ogy of the

ggfqﬁrenmcgegf f ¢ Lea@%b¥ﬁ3£CWi% G S bk Ao e ntageRitidhce.
selected from a polypeptide such as an antibody, a peptibody, an immunoadhesin, a
small molecule or an aptamer. In a preferred embodiment, the antibody is an anti-
VEGF antibody such as bevacizumab (AVASTIN®) or an anti-VEGF receptor
30 antibody such as an anti-VEGFR2 or an anti-VEGFR3 antibody. Other examples
of VEGF antagonists include: VEGF-Trap, Mucagen, PTK787, SU11248, AG-

013736, Bay 439006 (sorafenib), ZD-6474, CP632, CP-547632, AZD-2171, CDP-



[00094] An "affinity-matured” antibody is one with one or nore alterations
in one or nore HYRs thereof which result in an inprovenent in the affinity
of the 20&0t20teadys47or anti gen, conpared to a parent ant Poodp2ethiociz2tioes not
possess those alteration(s). In one enbodinent, an affinity-nmatured

anti body has nanonol ar or even piconolag_affinities for the target antigen.
Affinity-matured anti bodi es are produced by procedures known in the art.
For exanple, Marks et al., Bio/Technol o 10: 779- 783 (1992% descri bes
affinity matlh §tU-b‘H315yCHILR-2éﬁdAEE=78§BSB%Q34slﬁﬁﬁ(f5[793ﬁjl., CRdh t agenesi s

of HVR and/ f i i cri for exanple: Barbas et
al. Proc Na?é.(%A ad. @:ﬁ@AgWééﬁgg%gfgd%%g Schier et al. Gene

169: 147- 155 (199f)0n4¥eMnoan@tVEGF ahtit 3Qdn. anfib&dy1@Qbin @D KGR XGth; Jackson
et al., | Imunol. 154(7);3310-9 (1995); and Hawkins et _al, Mdt. Biol.

226: 889- 896sffiggnyaffinity ssbwstificity ol ¢rriainerpbadsngnts.dhe ppdhede selgeted t hose t hat
prevent or i i -1 : QsEgli' i to which

t he arr%ti bod{;/Vﬁgflil(?lrgqsa.ﬂgl(?lEl {Iéiglﬁﬁkgﬁﬂ?gf@%&m nﬁrbo |Pqégot g?{htl‘%’n uce

apopt osi s" attibotihame Hidblh VEGHwGeh pKggalasotbetoebd 1eeathl plls Alaibexip ned by

standard apopt osi s assays, such as binding of annexip V, fragnmenptation of
DNA, cell s ﬁnﬁwa@@ﬁmy%&rmmd%_aew&%ﬁ? Hlaien eaeacy Eﬁed@éw?wcg@ﬁrem ati on,
and/ orTor MLIE cale ABADEAESERIFPEP Rlfithd b PRI, bodi es).

[ 00097] AntiI body "effector functions” er to those biological activities

at t ri but abl W@2906K8 25%9)r epiyore-1{rked amimupoahsqubenicassac(GLdgAprandr

am na-.aci d- sequencevari ant Ec.region) of a ntjbody, a ry.wth the
ot oSy | sorgpeopssst bee FALTCIE Sk Rer BelBrb i BRE R AR ' g

bi ndi ng andof@Pv@IBM candRPRBEENE thEEHEhR Mentint tirgeff¥And interfedia e MEMI

bi ndi ng; anti body-dependent cell-nediated cytotoxicity (ADC‘gé;

phagocyt osi diseageywi-qoagditions whereor the MBGIS agtivify és meelapd oAg ane-\JEGB- cel |
receptor); -cel | tivation 0 T e . ion" herein
o tbed 1o ANl SN @ nthbin R giver VBRI eSS SR Y EORELEY chai .

i ncl udi ng NYEIGFeE siseie @rdveth Tagoe RectaaxP1 GHY RBDIGEYr bFGH. @gprefisred Ahtihough t he
boundaries of the Fc region of an inmmnagl obulin heavy chain mght vary,

the human | YEGkemipodniiamerocteagl gibody ting Bindy tofeiseBe cpigrPsas dicch from an
am no aci d feg) e %ﬁﬁR&f@F 4@%0@!%1 Rgfdut:écpm ﬁ’ﬁ?%%ﬂm dﬁcg*}ﬁa 10709,

carboxyl -term nus thereof. term l'ysi'ne (resi 47 according to
t he EU nunbk®loreigreforstile mhe afti- VEEGFantibedyi ion reayntieant aomesded dar-VEQEXanpl e,

during productign or purificatiqn of the antibody,. or by reconbinantly
engi neer i ng OheeTERL P@ﬁ?@daﬁeaeréﬁgéa?%@ng t?lgaf@gf AL E@W}ér Rt body.
Accor di ngl ys7-35€00P808 i dcl R Phutindlt Bote@R thB AFHRly TRYWAAEBEY REuabI body
popul ations with all K447 residues renoved, antibody popul ations with no

K447 20esi duddVyrAvastia®). Ancbrdimgitd enythgremilodimensantiaVEGY aatibddieathet of

anti bodi es w t.h and. w t hout the K44 Sresidue.. . 00 ] Unl ess
" cat e obneiha e il bl chh o b b s plsgad8 WY an

i mmunogl obubdos/Mieasy. aledrBinkgo bi@tmpédifker, Bld dnflideRGRSintiPodfadoatpriats al . ,
supra. The "EU index as in Kabat" refers to the residue nunbering of the

humen | gGL e varieblpbesry d[enade]icht regignof penane #dhe agitedies gsslosedes an
"effector f i on i Ve i on. > t
el oLor A0l B0rek em3BIVEDTR, 61 ALTL BRI gl decto

phaga@syt osi 33.1dosv23 2eBab aB20mM and Beek| 1) s i fagtleer prefded emeskpeat the( €. g.

B-cell receptor; BCR), etc. Such effector. functions generally require the
Fc region ¢ BtpYEGEAhedy mqwasrﬁp%ﬁ%&%dwhﬁi‘@@%.a taSomstadmiBigaiedvar i abl e

domai n) ?ndf&%@%lgled@éa%%éc%dasl&%ib@ﬂc YalrbRHRy ARFAXF>.as di sclosed, for exanple,
in definitions herein.
[00049] In certain embodiment, the anti-VEGF antibody can be used as a
therapeutic agent in targeting and interfering with diseases or conditions wherein
30 the VEGF activity is involved. Also, the antibody may be subjected to other
biological activity assays, e.g., in order to evaluate its effectiveness as a therapeutic.

Such assays are known in the art and depend on the target antigen and intended use



5[ 00101] A "native-sequence Fc region" conprises an am no acid sequence
identical to the am no acid sequence of an Fc region found in nature.

Nat i ve- sewjoenaibigman Fc regi ons include a native- sequeRcCg/Hranm6i2gGL Fc
region (non-A and A allotypes); native-sequence human | g& Fc region;

nati ve-sequence human | gG3 Fc region; _agpd native-sequence human |1g&4 Fc
regi on, as well as 1Onaturally occurring variants thereof. [00102] A
'variant Fc region" conprises an am no acid sequence which differs from
that of a nﬁlrlthﬁeantlbedﬁje wamipes inelyide thedyUVIEQ inbibitfoneassdye agnoresl ami no aci d

nodi ficati on,.Ri one or. e subst i Ly
Pref erably, tﬁghvarl ant %%fiesﬁnhed lnrGVEBI @é&%nerg)ﬁ%nﬁ% jaém b(}d&’bstl tution

conpar ed tOd@eﬁ@éﬂt%@iuléﬁ@ﬁﬂUﬂ&@ﬁ(ﬁDCC ghdeorppleinentediied ce@iaxicigf a parent
pol ypepti de from about one to about ten amino acid substitutions, and

preferably %Qlaﬁ%) ot (UsrRatens Sa08302) ia0é ageniss ablidy SURRMARASSHNSs i n a
native- seq epti de.
The vari ant RR et NP RETR), AR RIS SRR O LORLPRT i BHNEET ook
honol ogy wi VEGEF mmholvg}eseﬁnmaﬂsd\éEGE-B egVEGFa(D,diomrothm’r plovah fdetors elgalxm of 20a

parent pol ypeptide, a S ahout 90% ho ogy

ther ewi t h, ﬁ‘&?“’&%ﬁ r@iﬂ% by Sleceadioday 1%5@?@%&&@@4}/ PR SRRA

[ 00103] Theaﬁtﬁ)roﬁil tﬁ@bfn@gk@ﬂﬂe%ﬁﬁpébl r?@%s%h@&ﬂonaf %tdefoaIﬁl®Oé§|tl body that
conprises an Fc region. The Cterm l'ysine (residue 447 according to the

EU nunberi n§4§ylspledylcadfbytltyér1§emaé@(‘cﬁlflﬂihy07@é ﬁemb@r enfbodineetartbé e, duri ng

25pur|f|cat| n f he.anti bod by .r econbi, n i heer.i ucleic
2ord Wncod HEYROTLATABY E TRLBT BRI R o By B AL

anti body haydmghté@adcbrdifbioTeds 6101 dil D7 Quicht Res. BY@5Y3-AROE M1 GRAPT | S€ an
antibody with K447, with all K447 renoved, or a mxture of antibodies wth

and wi t hout butet kaitwd tethie @nébodydmowa)as begacizamabt (B, A¥ASTER %), descri bes a

receptor that bi e a - sonme. enbodi nent s,
an FcRis a nati Gﬁ%ﬁéﬂoﬁp%tgw slgrtr’gg\éﬁ% garllzuﬂ}a'bt{%% I‘—ac% ll{%o%nnaes whi ch
bi nds an | gGhaNtAbVEGH’ a>rgamsTreri@episarr)ec@ﬁﬁnamuMszeﬂe@apﬂ@@s of the

FcyRl, FcyRII, and FC%/Rl Il subcl asses, i ncl udi n%flal lelic variants

and ali’ er natiopegignal gpfibedy ge@ﬁ%edo%ccem%tq%e%@bals(l9@8& yeer despt or s

i ncl ude Fcy nhi biting
receptor”), E%}\Ahé‘%i@ a9v2ﬁtsclbn?flgé}gg%gﬁg%gg{aghgggggnces t%aé’@% afnlfder primarily
in the cyt omt%mbcncﬂograomplehiwtaem -deteohinvigt neg@nsémpﬂrenmﬁummﬁ contai ns an

dommi n- | RS ECFoRELa ety A 118 LR BoRe HAC AL BPBROG (s o ¢
tyrosine- ba&%&’ptbf!;h'&;i bﬂ&a@bﬁ%(dﬂh%miﬂb dcﬁés%%@d%'cﬁﬁi@vﬁc@ﬁ’ﬂ%” (see,

e.g., Daeron, Annu. | unol . 15: 203- 234 97)). FcRs are reviewed,
for e’b@anpl elncmdlmvlestcﬁ thntranewetk, re@mnsu, is erlwedl fmom homag: 1467 zgzle(bbggl)

Capel et aI 2 1994); and 10 Haas et. al Lab.
Gin w15 PR TE G0 3s h REh AR oo d BB dent 11 ed
in the fUt Uﬁ@aﬁbl%c@l@ﬁﬁiﬁﬁlﬁmubwgm 4oy af€ B'glPp@ds@labed. Bevacizuh@9105] The
term"Fc rec egtor or "FcR' also includes the neonatal receptor, FcRn,

which is re Berdiumnanizied apé- W GH entehodiss apmfusthandesrrird ind) SHeatiNe.us ( Guyer
et al., | and Kimet al., | Immunol. 24:249
15(1994)) a Irﬂgzgufl&fl&f(ﬁgoqﬁﬁ%éeg%stam s of |mTunogI obul i ns. Met hods of
measwsi ng bi ndi ng)O’OSl]Fifl?@aﬁf—&’ElGR)Mlb()éﬁRamelzgmabGﬂﬂtd leU@BNTY$®d, | mmnol ogy
Today, 18 (12):592- 8U%1997) Ghetie et , Nature Biot echnol 0139}2/

(7):637- 40 w@@ﬁy or fly %Pﬂéﬁaépmamlzecisuaé‘filmtyeﬁéwedzamcle)m 6 febooa)

2004/ 92219 n and serum
hal f-1ife o€ Iﬁd%rlgnR%hlg?g&#aﬁlléﬁ%ﬁﬁdnﬁﬁ%aﬁid& E%IHEIO ﬁept i ygg n\((:ée%

assayed, e. gLEschmdlmeaaﬂgseapressmnc/ector artdlamsshebfeadeﬂtalmmn Ralibizbmates

expressi ng human Rn, or.in [mates to ch .t ol th a

VAl ant Fo PG GRoOred agivhin aPelERar e Soc o6 Aok ceb g Ot he

anti bedy vagientsoootbsojirproved or di m ni shed bi ndl ng to FcRs. See aI so,
for exanple, Shields et al. | Biol. Chem 9(2): 6591-6604 (2001). 25[00107]
"Bi ndi ng af fi nit [P00§2Inéhatwybesetlemaracterezetd VEGK resapfors ¢ Vg Rlui@ soot al

known as Flt-1) and VEGFR2 (also known as KDR and FLK-1 for the murine



of noncoval ent interactions between a single binding site of a nolecule
(e.g., an antibody) and its binding partner (e.g., an antigen). Unless

i ndi cat edwotzhevohze, as used herein, "binding affinity" PC&fEPe&l1t06222Nt ri nsi ¢
binding affinity which reflects a 1:1 interacti on between nenbers of a

bi nding pair (e.g., antibody and antigep). 30 The affinity of a nolecule X
for its partner Y can generally be represented by the dissociation constant
(Kd). Affinity can be neasured by common nethods known in the art,

i ncl udi ng t heselogk st speeifipgy ef wchltmp@rffcprma@lw@ﬁﬁ ffaeuiyeserg@tefraabs y bind -

ant | bodi o Bnarr 1A Bl i PRk e ) ShEPRr BkAES) onger”

variety of methedsihoir dmaﬁuﬂiangastuen@h RAaiding) b tinghenk@ondorhsint &Rl art, any
of which can be used for purposes of the present invention. Specific

i |1 ustrati ven igcaiansionan wihbaas nekinascrastiviveadhe erEceiivien degais 5 n| ty are
descrisbed ip hRe LPth'e%Yﬂd‘l% of VEGF aﬂqﬁ%oﬁlraéeﬁtu&?ﬂo@m@ QEI{%W ‘IEEtg 111 or
"Kd val ue" accor ing t S tnventron is nmeasured by a raq e

ant i gen- bi natamduassmay (MA) perforned vvlth t he Fab version of an anti body of

interest and its_antig descri bed b e follown ssay..
Sol ut i on- bi ndi ng[@P%#]m SreCRTmPGruIgh of farmpus st B ypycifically
10equi | i br agiinAgo KR anhed:sPA VEGFQHBBR&%&I%%% thané %&Rt'eétell @P]ISE anti gen

in the presence of a titration series of unlabeled antigen, then capturing
bound ant i getrotenp,ttheralry preveéntiaght Gomiskhandiing obit eedaipl eatbeod{sews, the YEGFChen et

Mbt. Bi ol est i sh n|t|on for the
Ssany0 oy ERE AR oo YRER R e et s O Bt S8R 8% o1 ni g
with 5 [tg/ giit-0f Assohdid Ernnd tRdickefraexbanh idd@siord @ﬁ‘@dﬂ%htlh@ﬁl@?ﬂﬂgld&l 50 nM
sodi um car bonateoﬁ5 pH 9. 6 and subsequently bl ocked with 2% v) bovine

serum al bunfdivits tptmemd)yfhlwngtmNEG& thetﬁbmptfewpmattlﬁtoel

(appr oxi mat d I are ( 6 0 M or 26
oot [ 1. 2517 B tstétua"f‘r&ﬁ&o?w%?%e@??%h‘% Al Dt e e ATkl oot
(e.g., consmt\@ﬁ}Fmcbbtoaﬁ&ﬁﬁlspfenetnsoéxahipeesajﬂwmmdawrﬂbb@dylowFab 12, in
Presta et al., 20Cancer Res. 57:4593-4599 (1997)). The Fab of interest i's

t hen iPncubat ed olOPHFlgAtchimerigYECE r@?@twrrnfatsatlﬁaﬁeq%atpr@tﬂttqutmléavmﬁ a | onger
ber 1 00 & SamicBOH! sclneBOUASH P FISUER WISkITRAM PIREHUT [edlcRpERed.
Thereafter, e mxtures are transterred to t turé ate or

i ncubati on whlchommVEﬁFpecqiwrrmo(em @.g., theﬂtd)meHimlreceptﬁh)etIBOISlmpMei s then

renoved and Iate hed t ti.mes wi.th 25TWEEN- 20Tm sur f act ant
e ot R R el SR heh? Biptos G Satti b VS 2B SRR o

(M CROSCI NTa206difRRk aﬂh@bhl‘tﬁerl@‘iﬂ@@}? ré@Rftol PRotOhabEHe BfSerft FNEnEEn Chsht
TOPCOUNTTmM gamma counter (Packard) for ten m nutes. Concentrations of each

Fab tMat gi ofanissgcidaquencesedpuiakd frOHQ@% oo ddberend[VHSIndicegfoar e chosen for

use in conpetjtive .binding ass 109] . Accor di ot her

embod ment TS G IR ORI qleicts By SEE PG R b Be R 8o
resonance asigajtsllbel&oledild eﬁ»@gﬁﬁrQ&Q%@éxtﬁc&lu@&ﬁ%ﬁn&@%lﬁ%ﬁgwﬁr&mﬁe

(Bl Acore, Inc., Piscataway, NJ) at 25C with - 38 - immobilized anti gen CVb
chips at - 10t} @s¢/enEBR ecerion @mbe Imkpdid amine aeigorgurseeniirem ethedext r an

bi osensor ¢ I

(3 ai mot hyl APRss Ao OF SR imin HeBIcBEh) KRB Diygrahiithad -

Nhy drasxy s ucsdqéentesl e ¢MNdb)lg-dike dotiing ate()cotﬂtﬁnaupml beareadalyi dpphreucidthose. Anti gen
is 5 diluted with 10 mM sodi um acet at e, to 5 [tg/nml (-0.2 [N)

bef or e i nj etk ¢reHagt Skétl fl Bfartatsagples OBihlmeﬁﬁt‘@%reaewptevr@t%wfle%%at ely ten
response un t Ry]ﬂeg j of anti gen,
1 M et hanol !a%%r?geﬁ#%te?frtﬁ g@ugﬂgqqt p/rgg KE%{EEE?\%@ group alsgl%?%l%ﬁetl CS

measur enent ¥EGEWbrap pl (Jestarieaimplie[P4tT Appslicafiofr&bbl{@1i38 NoVW QO BOBISEM) ar e
injected in PBS 05% OTM sur f act an P ) at 25C at a flow
rate of approxi rrmoé%] ﬁqTV\ﬁE# TREPY AP OT € htné‘ls‘gc(gg%g 'SHE'Yi ssoci ati on
rat esyo coi f hropdi iaaluged REEH rb'c%'pﬂﬂ pRotSinEMIhEhORE nbtd1-QA%0 HRNAMEE ofiendi Ng

nodel (Bl Acore(r) Evaluation Software version 3.2) by simltaneously
fitting t hevasswsm@mbmnalddmdmss%ﬁ:suah,l sohbdeipsos gf thesVEGheccepior. i bri um

di ssoci at i O{Itlc (anst rltt IS ca&f cul ag d as efbr a&ll 0, KI ko l}I(l)n VB8

Chen et al. Ig? ei%%@%r 8%5 R R & ] aa“—,( xgt:eeds 106
M 1S-1 by the surface pl asrmn resonance assay above then the on-rate can
be determ ned by using a fluorescent quenching technique that neasures the
i ncrease or decrease in fluorescence-em ssion intensity (excitation = 295
nm em ssion = 340 nm 16 nm band-pass) at 25C of a 20 nM anti -anti gen

anti body (Fab form in PBS, pH 7.2, in the presence 20of increasing
concentratl ons of ant| gen as rreasured |n a spectroneter, such as a

. o T e o NN PN PN T




[00110] An "on-rate,"” "rate of association," "association rate," or "kon"
according to this invention can al so be determ ned as descri bed above using
a 25BI ACORB-22000057 a Bl ACORE- 3000 system (Bl Acore, |ncPCTHRiPs@ane2eay, NJ).
[00111] The term "substantially simlar" or "substantially the sane," as
used herein, denotes a sufficiently high_degree of simlarity between two
nunmeri c val ues (for exanple, one associated wth an anti body of the
invention and the other associated with a reference/ conparator antibody),
such that oMEGHE dekpt ¢omm18@héraaﬁmersbmomddrn@mra@dd1@4s geh ady fip@pence bet ween

the two val yes to be. bi ol r satlstlcal
significanc SR ed Vélgfﬁ%he (ieﬁ n?el{%hrgn%?fo(f%lﬂél Fll { P°stic measured
by said val e;qﬁes(sedg , Kd values). The difference bet Ween said two values -
39 - is, for exa | ess. than about 50% | ess_than about 40% | ess than

about 30% | ess @Qﬁélaaédtﬂoz@lmﬁﬁdmlubltwré%e denglibedppuer eempgingWQunct i on of
the raferensghe fzf@oﬁb tlﬂ{erryaﬁ'oﬂeﬁ @@3%&%@6@&39@6@% léwfefé%ytsl 3 o' educed,

or "substantially’different erern, denotes a su ently high
degree of d99/6&422nteS (Rat. \mm , BWS2A U, Pat. Wal 6834 6%%0698/5/0366;3U&Sssom at ed

Vr;nnlt Qcﬁl g;)l g %LﬁphggSiﬂg ﬁ Egﬁtaﬁsoc S?Gtr@%amé \%Ghl etégrﬁgr)]ggTﬁgh ﬁ["f erence

bet ween the%@@sa@lwwwmsm ®io 51/354 54 Wedlo70 904 fWWﬁO‘%t‘Wd‘ the context
of the biological ‘characteristic neasured by said values (e.g., Kd val ues).

The 10di ffe%/ﬂZ:@SbWQ/@é/d@éﬁ and WHO\W&I02637.i adl, of fvgn cleara imptegn ingomatated t han
about 10% %h ?ter thglg ut 20% greater than about 30% greater than
about'%0% BhEFYFNSHE eélielltlﬁ%ltﬁ about 50% as a function of the value for the

ref er ence/ conpar ploos7]"whe teneB20 series p(ﬂﬂQﬂaﬂi@&” dsms%ﬁér@ﬂnﬁe@m(y ments, the
humani zed anti body useful herein further co ises amno acid alterations

in the |gG Plypeniidexn¢lpiing ap gatietdyebatbomisridivigotar BEhparies belyphRiiigh FcRn over
an anti body; ‘c’i' {19 %cltqmlil}’ (o5& %}’n %if%) 3} gnéo&‘% fibg | east 70 fold,
8, i eré%l FS eé% %8 € :

at |east 80 nor e pre er a%ly at | east

125 fold, em&fboﬁpbeasaefdeﬁa&i ym@bdy dastibdbh U9 Pdbli@atiah ol 2406028074, [ 00114]
A "disorder" or "disease" is ang condition that would benefit from

20t r éat ment Unifukligations¥e 208 4) IddPerindeordyS RublirggonNo ROT0AYH: Bis. Thi s
| ud h
i ncl udes ¢ fcﬂﬁ’élﬁ P%s@gﬂéﬁl ghﬁ&ﬁlgﬁ &e%&g&kﬁ%ﬁﬁ%ﬁ&d h@blﬁ%y JQFE&% e.

pat hol ogi cal con |t|o I SpOs I sor in
guesti on. l\hqeﬂelamttadngemmm)i;ee&s pblydestuiedeB30-#d dzaleserémtien Uer ei n | ncl ude

cancer (e.g,,, ., maligpan [ t rs, .non- j as an ynphoi d

mal T gnanc e&jbifcHkg? SRatoRgFs e B3 rhbEHEh N dhy e SR of ner

gl andul ar, pRAlaRGRSS! 200@!902@%‘7' &h ancthdrQEod At tﬁﬁﬁ%ﬁ%@ﬁ&&ﬁeﬂid@% ders; and
i nfl anmat ory, i1 munol ogi c and ot her angi ogenesi srel ated di Sorders.

[ 00129] TheB2e#nls] desstibedpindl$ Petentt Apmicdiicp@ep1,3edhdhe gntin¢ fisdpaitre v
di sorder” to dis ciated with some degree of

abnormal  cel PRt Rar By By e E e ot , the cel | pro i ferative

di sorder is cancEUoos$]nTﬁa&r@nmgdﬂi@@polypmld@ehéusquJe'refl@m‘éﬂs\t@adi sorder is
angi ogenesi s. - [00116] "Tunor", as used herein, refers to all

neopl asti c E@VPeP@lﬁevwﬁuélﬁé ap aplipadrthatiterds V&R r GRupii grRoAYPepideseni gn, and
al | pre- Ca”&%fp‘agf lbﬁ{‘ﬁot‘h?@%%rt Uit Jile§d%ﬂgﬂtffq§l§h'§€c{u]ger X fLefrd &glanﬁf’i&g@er L nd

"cancer ous r ol era ive ISOF pro | ve
"tumds' ar eomG6mehued antibedy destrived asUS @lbelidagidn No. 3050280747, US

Publication No. 20070141065 and/or US Publication No. 20070020267. G6 series
polypeptides, as described in US Publication No. 20060280747, US Publication No.
20070141065 and/or US Publication No. 20070020267 include, but not limited to,
G6-8, G6-23 and GO-31.

30 [00059] For additional antibodies see U.S. Pat. Nos. 7,060,269, 6,582,959,
6,703,020, 6,054,297, W0O98/45332; WO 96/30046;, W094/10202; EP
0666868B1; U.S. Patent Application Publication Nos. 2006009360, 20050186208,



[00117] The ternms "cancer" and "cancerous" refer to or describe the

physi ol ogi cal condition in mamrals that is typically characterized by

unr egul atwo 20ebdiofarol i ferati on. Exanpl es of cancer incl ede/Hpat11as22n0t
limted to, carcinoma, |ynphoma, blastoma, sarcoma, and | eukem a. More
particul ar exanples of such 10cancers_bficl ude squanous cell cancer, |ung
cancer (including small-cell lung cancer, non-small cell lung cancer,
adenocar ci nona of the lung, and squanous carci noma of the lung), cancer of

t he peri t on2UHO2PEHat %Q(@IO%J%@%W 2 @é9340ﬁamd2(}956iuszt%mli’md@m%@l

(1 ncl udi ng, polel- I e re can i ncl udi ng,
o Ot o IR oGP iRtss S0 FEL o PANS SRk rif BRBGHinten' oonrPn

15cancer, | btwerangidbgies inchidadiiae tigabaIto affamitoﬁmeepltbp@alshmﬁ@mmﬂl ncl udi ng
| ocal |y advanced recurrent_or netastatic HER 2 negatl ve breast cancer,

col on cancefompisiing efcesifuesdideM 18e RGN 15, O89udd, Khel. EdP3i e, sal i vary
| and |

Tutvar cancor o, SEREYAY, HRRKNE BNGEles 11 B SR BE s S O80CCT

and neck cancer, [(@96@9eoltheaantB—\d?a(l}F aﬂ(Hoﬁrqshmwaisc(kmmdndlgedcnbed for

grade/follicul a N | ynphocytic (SL) NHL;
i nt er medi at @a&}%é? &ﬂngl 2511 a’rglﬂl}—é‘ggﬁ’ ggﬁ %ég ét@ﬁ@ade di ffuse NHL; high

grade i mmunobl astjoseNHan “laffg&wgrr@éf)%néewm%haﬁtdrﬁ Milne's PigPorfifafgsssmal |
non-cl eaved cell NHL;” bul ky di sease NHL; ntle cgll | ynphora; Al DS-reI at ed

| ynphoma; aod" svwltdetyé tto mtmewawrtb @h ebtiHcamenhggnt reféis o thm:l atinloghghocyti c

| euk a ( stlc I ke cel l. | eukem a;
o o8 2 tehadf e BRPR R4 s B R R o Slmeind ol Gfra T ve
di sor der (PJsLﬂesula&mkﬂeamnabfnﬁramhmeaﬁ&wIagént Pyueh b, %rgatdnCalﬁn%EGFl@t ed with
phakonmat oses, edena gsuch as that associated with brain turmrs) and Mei gs'

syndr one. 30]thedy.gfu np@?mpluglmqelln@@prhl@iqg@ca(l;msfp@gspmamq)mpdﬁte anti - cancer
conposi ti Onres@cgnseaa i G0ESh eag%ﬂg cflseeage@ ifQuf rﬁxg@?gﬁ %)f' 2k H@e{n”el in
treating cancer conprising a Stle Gas vy rapeu %5

"anti - cancefesp@Btnith a latkl relagsy afffiegritioft fidne bageditesalt agﬂae&@at&mt wnﬁancer
agents) include, but are limted to, e.g., chenotherapeutic agents, growh

i nhi biSt ory Hi§@Atagonisty tfer 6&4%plag@mf£ectla@@w@ma§@ub¢ TedpcRdi HIPHHZE her apy,

anti - angi og t anaipgenesi s agents, apoptotic agents,
anti -t ubul |ﬁ%§§gﬁ?§%gt‘s§r\]ﬁ%ﬁedrr Og%ﬂeg}r%?s to?treat cancer, such as anti - 5HER—2
anti bodi es, anti F00D22)] aAnhiapodstess used hepidexfereb cgnnpmmﬂdsfoaagemts weehpt or

EGFR t Ki hi bi t RERVEGFR hi bi t
(EGTR) ot oot o i e Sl S emélgaha'roo\%%h%tb& Thhibitors
(e.9., G eexgeIohikk Ml J?ltlwg&% %%’ﬁ)létlc & &%@edu@ﬁéebbetpﬁﬂes{ e.g., celecoxib),

i nt erferons cyt oki nes, ant agonl S neutral i zing anti bod| es) that
bi nd 200 oneinynumpdhesis, ambsm:d hrmcn@ afrlmgamg@tthat@rbﬁz VEGhB®tioErlhB4,

PDGFR- bet a, Bl tor TRAI L/ Apo2, and
ot her bi oacfiV 5‘?@‘”@? rﬁ?ﬁ% c‘?gpogiﬁgﬁté %gchglgcgﬁ@ N9 Rs t her eof are
al so incl udeﬁnag@nisheamlw@nisldae which inhibit9 @ AALcADislsgidalnefigityof ther eat ment
refers to clinical intervention in an attenpt to alter the natural course
of the indi #itiegalittrdscel | being treated, and can be 15perforned either for
prophyl axis or d e cl t ho ble effects
of treatnent i nc%ggﬂp%eve @H%téaﬁg@%d r{lasnrucsg&l(EJI?rl%frahéE(}u'(lrnrenltt:)(éggg?’h iﬂsease,

al | evdsat i onpartialsy omfutiprenimidsit tdastorendf tigf fuatyordl i@G/itiedrof apdlypeptide of

pat hol ogi cal] consequences of the di sease, preventing netastasis, decreasing
the rate of "ff'S¥ase progression, anelioration or palliation of the disease
state, and ren S@o@@z\tl]z@ﬁ tén%%f?ﬁ’tﬁﬂ PHOQIN §'u§ed1 e d&ﬁ&%@% BERNLS,

anti bodi es of the invention are usgd to delay deve ment of a di sease or
di sorder. speciﬁcpm@ t@a}s mnndcécﬁﬂaéamubodleanpxdmlbnal eﬁiﬂbcxhetsomahisaemﬁut
effective,

d f th
Gesi red. t hefuboates & Gromrs o Heed &) Folind o s 66T 315 oot RufSliset t cal |y
ef feciy ve agmuiibod fragrﬁeﬂm@r&g/ame?%&hi%nqﬁe aéserea Bi(@(gglbél’@ctnﬁ@om st or

ant agonl st nmay vary accor di ng to ors such as
[00065] In certain embodiments, an antibody used as a VEGF antagonist in

a method provided herein is a multispecific antibody, e.g. a bispecific antibody.



di sease state, age, sex, and weight of the individual, and the ability of
t he subst ance/ nol ecul e, agoni st or antagonist to elicit a desired response
in the i miowotuEab347A t herapeutically effective anmount i ®CalEPe010M62227 Whi ch
any toxic or 30detrinental effects of the substance/nol ecul e, agonist or
ant agoni st are outweighed by the therapgutically beneficial effects. The
term"therapeutically effective amount” refers to an anount of an anti body,
pol ypepti de or antagonist of this - 42 - invention effective to "treat" a
di sease or Muét@rpd@ﬁcantl@d:mmmopa@anqéaml@due)s thatrlilawbmdmgespmlﬁ@lanter t he
t herapeuticgl |y, ef.fecti can re t he nunber of
cancer cel Ig ille & dhﬁ(er?lﬁ%% eertacl)l} elﬁlg?(gﬁ][en 1?11}1 m Y88 slow to sone
extent and ﬂfe@ﬂ‘fﬁ[téb@hs)’fo‘ﬁl\lﬂﬂF srﬁmleroﬂ@eldfot Aty (I)théraetnltlg&l Ilﬂb@teﬂﬁ!rl pheral
organs; inhibit 5 (i.e., slowto sone extent and preferably stop) tunor
net ast asi s; ePpediBeats, ltlép%'wean@k@@ﬁ% may bigrto e differend waitenes o VF&)@ to sone
ext ent; one i t he
ext en%5 t he %fsaga{ég%&pbrotg\i}grﬁ%% g?&cﬁiz%chy%tégg%l?& té:%;b%gge?mécgl ls, it
can be cyt o&tméssd/mﬂ/mspacﬁoommbomes tan len@earbdak ﬁmﬁnéngth hne;lttoklmsapeutl cally
effective ano row h inhibitory anount. In another 1Oenbodi nent,
t he t her apedftt 8911’[%?%%‘16 Wctive amount is an anpunt that extends the survival
of a patient. | NfGR08Y) P'RLchRRBECHoMBkingli i REIRRAUbbMR bk BEIRE hieify amount
|s an anmount that inproves progressu% free survival of a patient.

" Progr essi ohmfted®, segomibumint casxprestbnheteb nmmemeglobulo hdaey Iclaangilighof time

dur| and ter .treatme duri ng.whi ch r.di t snent of the
treath ng o ity B e e e e o M B et IS LRSIt Decone
worse, 1.e. 3030083y s37-MOWE93/08829, and [IPAMAler A "Rapphvirary iioghdyi)ef f ecti ve
amount " ref ers to an amount effective, at dosages and for periods of tine

necessary, 3@55a%6ﬁ9é\ﬂ@dt keobtissholgtenginaships &eei Q:g r BsuPatentyp; $481.469ut not
| t t t
necessar vy 0, PLORDEL 5, ) A T2, .

Iess t han té@ecﬁdﬁﬂﬁﬁﬁlﬁgiahﬁbbd& ch-ﬁeteﬁokiuﬁerafmulletules (WO 20000@826)4) Ttresd-er m
"cytotoxic agent"” as used herein refers to a substance that inhibits or

prevents thBDaEY Bmere BEPpdenpidf Mt Ses eded?d Haepidiogtotetdls. The term
is intended i 5, y90,
Re186, Rer » IEBEBEEEE 4 JELERGEL % | RS PRER: | Bulg b pperibrodite: Y
chenot her apblaspemﬁagenbmléﬂeeege gnﬂ{dsmimyeﬁa% et abdrf llmmnmom148/(1@@a) b4al oi ds

(vincristin vi nbl oposi de dox rubl hal an, ,m tomycin C,
Chi or anbuct F5SHIRGQERaDn (GBS o RS G i gony BOCuRRs FBE and

fragments ther enfiigah oRsl, DYBL oG L ORZVIBS0 @@bg)bmm@as)b%@uglagl ns such
as small nol écul e oXl1 ns OI’ enzyrrat| cal y active toxins of acteri al

f unga&0, pl asinglerchaimibivelsFordigers, (sé¢epecg. (diuher, Magilre-v’;tlmnawd/ db2yE%ants 30

o ror et oSS d e R b bR a8 Bl R R b B Sl poes O

destructi oani,mmﬂ,aprl4¢@1g9Q)6069ﬂ3 - [00124] A "chenot herapeutl c
agent” is a chem cal conpound useful in the treatnent of cancer. Exanples

of chenot her apequ086Ya]9%ranseerenicqnua@dla$ with dreegr mgeafusctinehadiger hi ot epa and
CYTOXAN(T) R;ﬂ?ﬁ? A S a

i nprosul fan&éﬁ p| gSgZu a ,E(g.%tlgél GA nﬁlggélfg%c%e:dzsoﬁgﬁtz]d%g}b%&ﬁg%%fg%’quone,

et urxdopa, Usrdoaeitiya). et hyl eni mi nes and net hyl anel am nes i ncl udi ng
altretamne, triet hél enenel gm ne, tri etgl ene hosphor ani de,

triethiyl enet hi off988$hBeantiBadaorfragmens hersing WFI&HP%“D%&%‘Qém ns
(especi al | yg Ryt Latg I ﬁqulﬂ b| nol
(dronabi nol FRR/ALF){?NC]_ r)?‘ﬂgrl%%%%‘?ap%cﬁg@n %%adé -b?n&sggl chi c?sﬁggipg etulinic
aci d; a 10camplhier; different Qntrgchlqwemjsaﬁ%/@g)@ﬁ&iéifocewm;ble)gue t opot ecan

HYCAM | , CPT: r CAMPTOSA t ot hecj
gcopol ec'lt\lig Z\ and[Oé)%%%Jrilﬁlc%@hB yo‘t’fhfé"lﬁ%e)m a%?’}tggidgf“‘ﬁﬁfasc%ﬁg'gp a&fqgﬁnlsttc 1065
(i nclzedi g irt smagkea Bl R%ddA, hebdh BRIVERII e alRb ﬁﬁ:ﬁlﬁf%'s &M@E&f% artibegRt ogues) ;
podophyl | ot oxi n; podophyl linic acid; teniposide; cryptophycins

(particul ar as)/detsmyl}ﬂdopW@B@p%O%ﬁdl,cWﬂﬂO@%’ﬁ%ﬁi 8\502@&&0@@ atin; duocarmycin
(i ncl udi ng t her obi n;
pancr at i stawtﬁz,@émsggr%céioﬁy@? @owoﬁ%ﬁ%wﬁ‘ﬁ%%leoﬁww S such as

chl oranbuci |, chlornapha2|ne cholophosphanlde estranusti ne, ifosfam de,
nechlorethanine, mechl or et ham ne oxi de hydrochl ori de, nel phal an
novenbi chi n, phenesterine, predninustine, trofosfam de, uracil nustard;
ni trosureas such as



20car nustine, chlorozotocin, fotenustine, |omnustine, ninustine, and

rani mustine; antibiotics such as the enediyne antibiotics (e. g.,

cal i chearnwoi2n12/as8jeci al | y cal i cheami cin gammal | and calwcmawmmamanonegall
(see, e.g., Angew. ChemlIntl. Ed. Engl., 33: 183-186 (1994)); dynem cin,

i ncluding dynemcin A, an esperamcin.oas well as neocarzinostatin
chromophore and rel ated chronoprotei n 25enedi yne anti obi otic chronophores),
acl aci nonysins, actinomycin, authramycin, azaserine, bleonycins,

gact i nomyci 0104 L4548, cﬂl;ld W@a?r%ﬂﬁéﬁ%ﬁ xapakes of cbpmsclﬁn VEGE antihreglasare
ADR A P R o B R AN R C AR PR Gl

cyanonor phoANm)dwomdﬂ/@smz M;&Frmﬁﬂprzmmomm(\m@meee«@x ubi ci n),
30epirubicin, esorubicin, idarubicin, marcellonycin, mtonycins such as

m tonycin C (ﬁgﬂéﬁﬁgﬁa?C%E@EﬂHLDnOQaIanyC|n ol i vonyci ns, pepl onycin
pot f i ronyci n, | i s
et eptosnet n. L ulsorLelfn MFRLAMARYBoay BIRE Wi il LB RGBT,
anti - met abotepamsedsamdfbraecomtehcﬁdnexadsrap@madt oF itd dananbemvaonmelts- FU); folic

aci d anal ogues such as denopterin t hotrexate, pter rin r| nmet r exat e;
purine anal @@% ag{papt &@?‘P%E&Pﬁﬁﬁﬁ@ur eH‘é‘F%“é‘bf{“éB‘ifr‘ﬁﬁé“ﬁE W%éﬁlﬁ‘?ﬂﬁ’

t hi oguani nej,«Rydré 0 firEaRNadi s§é‘8pth@15c18@tﬂfb' }sePf A ehe ﬁﬁl%%ﬂ}l; iaglh 'ﬁ?ag

5azauri di ne, carnofur, cytara xyuridine, doxifluridin
enoci t abi nemcmdcx:uzymhsnbornmndsr @généiespmltﬂlweclasl sttoapmrmnacclo@rmhrtwol one

t t I t | act o] h
Dot ulreRH s PR Rpite PR gt e i GGRGHEC fo Bieehtion S epeRFERER such as
frolinic aCardlboaﬂjﬁgh@eéﬂﬂﬁed@f,l’ Q‘@lpé);(aﬁ@'[bamdi?oxgﬂy)&ﬁ&ﬁb&i%ndﬁmm evul inic acid;
eniluracil; ansacrine; 10bestrabucil: bisantfene; edatraxate; defofan ne;

derrecol ci neemm(h@ﬁqﬁ&dﬁ&reaéfrrﬂb%?fi%|bMeWel§1tl 2pta nileareandficient tO@htaép@t hi | one;
et ogl uct d; %@ t 15%%15' 18 o"fl&\fterrg%%f 81)%% I(i:'\a"fl’amll ”écui‘&’&uelllc% u%l %% Q‘Sf

mayt ansi noi such ansine’dna anddmtocr net uazdne
m t oxantr onexanim@laobpmmig cupi sefediionir (p)en@tm&togbme’n @@DS—IMGE phdear ubi ci n;
| osoxantrone; 2-ethyl hydrazi de;  procarbazine; PSK(r) 15pol saccharl de

conpllex (J HSANging Panorpﬁ%rm& nditioge HENS.ARY example, élanrIﬁP&JS)@if ilvesi zof i ran;
spi roger rranéth'l'ﬁ] I:fo?ﬁb’@ér?tmog?/ %ﬁdl&k ttﬁeI 2@1%1'0 ﬁzesn_u%ir &yg Te_cgmblnant cells since

trichlorotriethylam ne; ecenes specl a toxin, verracurin A,
roridin A amdeangug cbnrrm)n,enmfethdmmbody B detsrahenyiEdnbl Bt WH{ n@tbel—}drhsBESI N(r));

dacar bazi ne stine; niitol. mtolagto pi pobr o
Gacyt oo no: OxfRBROMM S5 BT EasbPey Bl bF bisgo i 35 ot BT RO T e )
pacl it axel gtgalgl stol - Mers Squi bb Oncol ogy, Princeton, N.J.), ABRAXANETmM

Cr enophor -free, al bum n-engi neered nanoparticle for mul ati on of paclitaxel
( ArerZ0can Phar mal947 | Jc aNatPerantibpdies”Sehasiablg hgteratbtrdmesi csdly copreteMAROTERE( 1 )

(Enzar 1) ) R 0 B s LS M e AR kR 0 PR AR Ry ety '

anal ogs suchea?§ (H sili@. i BhchMighCetaboplliakédio Ahdaby akdih B oﬁé/Eém&(tr ));
pl ati num et opaosi de (VP- 162‘ i fosfam de; mtoxantrone; vincristine

( ONCOVI N( r ) Yisul§ida bppgd, athike;the aulsr of ﬂrﬁulﬁﬁiedwk@g%m@eq NAVEL B RED) ) -
novant r one; Lo V) [ I somer ase
i nhi bitor Rﬂ%ﬂgo(ggix@é I1"Itllglor o?r’gké%hg? 1S%{r?pt@ %P%gcrh(}%ﬁﬁ ?r?d‘lﬁj%lﬁp ﬁ%iﬁ ISS%%Egh as
retimsic SOﬁe(gulirly@@md lifitedehaie disKHIJIDA(dgR.; Equhdieawmc ehilin had dt ynaewept abl e
salts, acids or i vatives of (?ny of the above; as well_as_conbi nati ons of
two or norevadiabl en@mam (Vg) 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

heavy chain, and the light-chain variable domain is aligned with the variable

30 domain of the heavy chain. Particular amino acid residues are believed to form an

interface between the light-chain and heavy-chain variable domains.



above such as CHOP, an abbreviation for a conbined therapy of

cycl ophospham de, - 45 - doxorubicin, vincristine, and predni sol one, and
FOLFOX, awoabiwmovidsati on for a treatnent regi nen wth ox&CirPatiiiee62227
(ELOXATI NTm) conbined with 5-FU and | eucovovi n. Additional chenotherapeutic
agents include the cytotoxic agents useful as antibody drug conjugates,
such as maytansi noids (DML, for exanple) and 5the auristatins MVAE and
MVAF, for exanple. [ 00125] " Chenot her apeutic agents” al so include
"anti-hornonal al¥ATl" Theavariable reglopegufvatiable demaue of bh eathodyrreferthi bit t he
effects of harnones fhat n_pro e.the gr.o of ncer., .ang,are often in
The T or m of CayRBs B bR BT E T RURHE Mot BRG Mo RotbEnes

t hensel ves. viradad®sain 6Eihdtheagndtaesby B eterrdng “Vel ecithewarigisikr ogen
receptor nodul ators (SERVs), including, for exanple, tanoxifen (including
NOLVADEX( r ) dera# of theright ehaismay by refsrred i ane/L.-dr biessierasas are generally

4- hydr:oxyt I grd oxi f , i 18, L.st.one, and
FARESTON] 1) TEOr e il Bl P AR an 00 b8 Mol e Abbien-9RARE Tl

down-regul at or s [0BRIB] Thagemt satidtd¢” fefenctd tha fdcotimupgtadsgortibnsdiithe down t he

ovaries, for 15ex l.e, .Leutinizing hornone-rel easing. hor none HRH)
agoni st s suwag@j GBI %EHEPSE@F ?‘)ncFé{E‘BP%P?t&@%&ééfl P@,u%gé‘brel in
acetate, buf@ihfldif ARALRLAANGr Lich BhATcElak Bt b: RdmangrAagas such as

flutam de, niluta _no_l_bi_cal ut a 2, ‘and ar onat ase |nhi bit rs t hat
i nhi bit t heHenzyerethavendiihyes nothdvehlyrdegjubutte thresghooptn vpriddeidomansi n t he

d (] y h f 1] 4(5) - 20i.m | :
o nagl ubet P arbadien R R REGER s Stahenus BN AR regiBest ane,
formest ani eqHVRSNKAPIFthe RFMLM dnd tHO h&AQL @ainREMARA(dohlagisr a%eneore and

ARI M DEX(r) anastrozole. ['n addition, such definition of chenotherapeutic
agent s i ncl higbly asnsgpreskpribenk dyagallh damans oo etlad ehe(ffamevestkmggions BONEFOS( r)

25ac d 2ol el ndb TEOdRRE S OERENG skl B ite R h ch AR TRHE °

SKELI D(r) tFRuelsiomatagelpbadfah@NHe(d-gheet Sadiconabe,; coatedt@l By thscet HURACI t abi ne
(a 1, 3-di oxol ane nucl eosi de c¢ytosine anal og); antisense_ oligonucl eoti des,
par tildul ar | Yhichdemn 19988 COHIGFINS, 2B B WiRe GReIPrywseartioh the §efatshery pat hways

i nplicated | e F ' ' : ,+RPKC- al pha,
Raf, H Ras, étglncgpg'p:frgg?rm lgreg%p Haggélgtgt% @P[ °¥e§é{%g‘€ glr%s% E%lrg ;Ggg%cl:iin)es such
as THERATOPEsgrons wad ovittetha iV e fremtthe pthpy chaac comebytefto theefoanytiam, of the
ALLOVECTI N(r) . vacci pe, .LEWECTI N(r) vacci ne, d VAXI vacci ne;
LURTOTECAN i Bt S R mIo ot (37 Bibat o o S RHARETY PV MR | apat i i b
ditosyl ate (A i8Bed 1aRflsEFHh BHRion! MiQHaDRskiufeSEHS&®R! BefBIdRCMIre

i nhibitor also known as GWb72016); and pharmaceutically acceptable salts,
aci d0or de(li99&yi Jbs cofstam jowhins e wh ovelvedoideod) inxhe hmdgrofianhi bi t ory
agent" when ed herein. refers t.p. a 5co und .or _.conposi tion. which inhibits
ot b andr BITEsHs AEfEidieel itk Pl i SRREHEY o8leapROPE: PiSHATED, , "agen <
i ncl ude agest the biodliRaktiterlyldepydent QL €SstigN (at a place other than S

phase), such as a%ents that induce GL arrest and M phase arrest. O assical
M phase bl ocker s[QURZ#ludiBe tlhght ghgipasof(aptibedipstmpenggabylinshfrastanie) , t axanes,

Sovor e nUELAL sl S0P LR B85S ABLTIRGHEL O cARDA P
hexa@pr anosg) aodk Jadmbda&) ) bdfddtoatthalmithoarckl, &qddncts bihgieir oxystdht dbwdimexyacet y1) -

1- net hoxy-5, 12- napht hacenedi one), epirubicin, daunarubicin, etoposide, and
bl eonyci n. Thosel%W§énk Depengingen e pmio agid seqgignges opihsrconsipy deniHise arr est,

for exanple Vi I : : i : k:
oft%i@*hé#& éh%{xﬁ,%n%&@é nﬁﬂsp ﬁa{agﬁﬁu@ﬁéﬂ B@éhs1g%&§dj&%1f%¥ok‘r?% uracil |

dacar bazi ne, 15nechl or et ham ne, ci otr exate,
and ara-C. #asseheThiraherfmetmagor dassebef iroomobgl abulihe I§8) keduligh, [Basasl of

Fequl at i on. Fhcadances s iy Hruphaehilintia bl iani <7 al - (v
Saundgy s: Egdlafgﬂzp@@; 139, ﬁﬁﬂ%@%alrhyh&vylshainm%sthﬁtm%s(tﬁacI i taxel

and docetaxel ) are anticancer drugs both derived fromthe 20yew tree.
Docet axel (Joxxer&EREQrthe diRfeoame clRengb ehionRonal9bulide rievaatled eodnet fieand L,

respectively. The subunit structures and three-dimensional configurations of




Eur opean yew, is a sem synthetic anal ogue of paclitaxel (TAXOL(r),

Bristol -Myers Squi bb). Paclitaxel and docetaxel pronpte the assenbly of

m cr ot ubuwe=0fraessrubul i n di mers and stabilize m crotubeCegEPRy11p622ENt i NQ
depol yneri zation, which results in the inhibition of mtosis in cells.

25[ 00127] As used herein, the term"pabvent" refers to any single aninmal,
nore preferably a mammal (i ncludi ng such non-human animals as, for exanple,
dogs, cats, horses, rabbits, zoo animals, cows, pigs, sheep, and non-human
pri mat es) f éiffepgni elasses ebtnmpnnoglebudias preare!! nsgyn gvdec?eéfrrmki;gen@rhléy pat i ent
herein is a;hupan., 30{,00128 " subj " herein is, an ingle human

cuby ect i i dRGlea ReEt OB PhT By PPl RSV T Sl R enci ng or
has experi eaggdoene Maﬂ%b%r lag B8 pass YIR1AHE, fugbn alokeld fitineabor s of an

angi ogeni ¢ di sorder. Intended tao ge i ncluded - 47 - as a subject are any
subj ect s i nYdlesHOT RETCEqVAlcahRsSPEatERy Rffthe prtiiody meth ewinkge agr cl i ni cal sign
of di sease, : j s involved in epidem ol ogi cal studies, or subjects
once ésed a%%%%ﬁgggﬁgﬁ&?he subj ect may have been previously treated with an
anti cancer agent [00076]n®he somt (Rditledgth Rhébslylj ‘@atactramyibbdy, hand/evticle an

addi ti onal agent (s 5 pbeing.used when the treatnen erein js started,
i.e., the St @é)_? %fﬁyswﬁleerﬁ ER T &Maifgwapra@a@ W&Sﬁ}lé%wa@xanm e,
an anti - neopkastirs, ageMtibody P‘r?ﬁﬁ&&é"% @il %Elo%g%’teﬁl%a%dl‘arlﬂ}éfé?' tory
agent, a cytotoxic agent at” "baseline” (i.e., at a set point i'n tinme before

t he admi ni storatanghodyf weth heavyt chdms ¢hapfcortainaantlic-regivoer i n t he treat nent

nmet h herein, s the day of screening the subj.ect befaore treatnment is
Tocontenced) " sullt07 AR dak&fBonS “fof B st HEIRE adiad fis i

candi dat es fi@rcohfugaiededi ciVoldricSHERyAstdhdibRBal agent (s) . [00129] The

term " pharmaceutical fornulation" refers to a sterile preparation that is
in such form as 0B iv\ntibasdy fiigalents campaes ¢ Potipn of an Hvacreetibedent to be

effective, gx{éger%i ?Qmﬁ%ﬁégkﬂsﬁnﬁg?rg?%% 1,90 lO{l %%'F?o%“ %Q%lglpfers] at ar%[q%gy be

15unaccept a subj e (e he” for mu I"on Wwou
admi ni st er effagments inc[uUd@ F30] Fab', Ttk i dnd"Fvf feagitngd, dabodiss;disept i ¢ or free from
all living m croorganisns and their spores. 1] A "package

. : por es . [00131] g
i nsert®™ is y¥ibedies singlechaip aptihady ypelpges: and mykspedific pptiodies doimede ormer ci al
packages ofﬁggg&ﬁggéyﬁglﬂ&ggucts or nedi canents, that 20contain information
about the indications, %sage, dosage, adm nistration, contraindications,
ot her therapeuti P0P79ldBeasn tigetimncdabiibaliesyiroduceh evpalekage dntigeaduct , and/ or
war ni ngs concerning the use of such therapeutic product.s or. medi canents,
orc [ 0015oM IR NBERIeRS, 5 EA . CRT (e URiEATL T DAY for
25conpri Si Ngh@d rds QAR FRN ErabRRAC Whosenathe refleTEAL SRMBNG hRkalliF&RAABNT Of an
angi ogeni ¢ di sorder, or a probe for specifically detecting a biormarker gene
or pr2ét ei n Bépsirheeatmortnti¢ldna FEbé): fmapgutaicharhas iwo prtegenrcabibynipg sitest ed,
di stributed r | d uni t. for rform ng the methods of the present
i nventi on. ?5@i§§?cﬁ3$ﬁﬁﬁfﬁ%§ég&ggeﬁ%ﬁgqesponse to medi canent(s), a subject
who 30experi encp®olE CcivTik @ thini HORGHEPEBbryerhérd vhi @Veintais 4 eoshglbtey” from
previous or current treatnent with one or nore nedi canents experiences one
or nore negaittigga-bindies i darge embadivent @ teoeheis Ryspeeiratddisisiitew th t hat
are consi deggel by o Ao IBaia SXAGHLEASE Sl NAGHAR if BeREni] G fdnpant . such
as, for exanple, serious Infectifons, congestive eart failure,
denyedsi nat i sssodihte@dilng simzlevuhdin Pl €scFe) reotks sone hehgniahd oaatight-chain
n it hol oai cal b ah - ; .
Cancer - suchvE o AR Fabe Carban IAGH PotlRr HPepy Ao S BHGe cancer . -
prostate 5c b M?&: 2l ;R0 «@j P, : ther gul osi s
(TB), etc. HQ&%/dPéo 32% g&&ﬁﬁggﬁg%ﬁgatﬁg&gﬁgﬁngtugﬁﬁgggggvgtgﬁ egeffect"
is neant r et_j’vmbh@n Fheperciesk lof irathsy chafighfagon thaeﬁwlthﬁeﬂ@ﬂ\ﬂimﬁ dackat nent Wi th
N M T N S s e
adm nyost er egEser aOBINctivedy Clle §ilxct@v1§|£ E@rﬁ'elfsaréi%_kﬂ%lﬂa@?g dpeasigitp & thbor t h above

regarding toxicity, and are preferably infection, o
antibody. However, even a single variable domain (or half of an Fv comprising



cancer, heart failure, or denyelination. [ 00135] By "correlate" or
"correlating"” is neant conparing, in any way, the performance and/ or

resul ts oVoaofzmeis7anal ysis or protocol with the perforram@EP2@ndsére7 resul ts
of a second analysis or protocol. For exanple, one nmay use the 15 results
of a first analysis or protocol in cacpying out a second protocols and/or
one may use the results of a first analysis or protocol to determ ne

whet her a second anal ysis or protocol should be performed. Wth respect to
vari ous emborly iisae 5 ViRerspieeific doranrmyigeryédias He abdsulte eognigmangrhingt i cal assay

d wh f -
agent, - sucni e oy BN R Fobllf VPRTNE b BRI a” T Mt hods

[00136] The preR@081]i THERLD BRcHENCOaIRES MRS Kads- narlidheeRdih kydidige pat i ent's who
may benefit fromtreatment with an antji-cancer therapy conprising a VEG-

25ant agoni s@om#ps peshiad sqeonip syihecppgan depesefba Bk Céﬁlnatlnéélﬁ Bist suffering

from cancer a VEG-- A
ant agont st , “AarRLAEMTEREL) b A e I AR AP EP R EIE 2
cancer w | Ifregqherbs by theradﬁmtonfdf afeanésiduzancihe caﬂbexﬁwmammf tleilegvya VEG-- A

ant agoni st , and ods fo |m' zing the thera t| c.efficacy of an

anti - cancer® P%yJ1 e&%mc eV SRS ‘i’al"l"ﬁ’é’dﬁé]ﬂll’*ﬁ?d§glé’8rrpr| se
det er m ni ”9F§dq ﬁl‘%rtﬁéﬁés‘?ghah%l‘{ ﬁEreﬁf fo}/ﬁgf' if v&lﬁcl?th%%{@&ﬁe Pé%hﬁl'eg?fohreom the
patient, wherein a |evel 1 in the sanple ained fromthe

patient at ocmstbbd@nans béaetaérecehlbbg@hpl RibOanesb adydtagiivetspaiiratly may
benefit fromtreatnent w.th , anti-can t herapy c rising a VEGF

o oghi st Ve TER b Pk b TG s AR B EE HorE hRE s SR BT rom t he
anti - Cancefthteﬂler(@tﬁyr, clféﬁnéah"@éuﬁhlﬁgs pedtBoly FagMente atd H&) bhowa. be responsive to
treatment with the 5anti-cancer thera I n some enbodi nents, the nethods

further conprisel088f2hni @@élterqlilgmﬁv it F@a%@bom%%wtwﬁmﬂsﬁhﬁgw VEGF
ant agoni st 59 {/Jﬂ%ogl% I{S ah a{ltlbofjﬁewﬂgrehlnt}égs@do%nls% 5gl%tsen? iRy gls met hgds for

treating cancer in a a S conprise erm I’lll’l t hat

sanpl e obt ap<51§pieﬂtﬂdel@hélheG[éﬁél’aﬂjﬂtthélﬁiv@ol@épﬂld@furtﬂﬁcﬁﬂqﬁilsaﬁaOI’ above a
r ef erence IeveI and adninistering an effectjve anmobunt of 10an anti -cancer

t her dgy conpRlyRsnige inkerdetusandboNi ndp L damaing dhat epgblesthe pdpyiofeid cancer is
treated. |ny3oQg e%g@%g{ug?ﬂ}rgnt%éﬁ%g&hgoﬁérJHJVE Bf&W%e'eS@?j 9H}c12{h§he“ ng

addi ti onal agent con hi rd ourth’ agen
patient. A inDBteddarmncdNes)hafddorkbiO0A/3nibdlie s,diok clldsRosenbedrigadd Mawde assay s

provi de for convenieng, ef 'ci nt, 0 jally cost-effective neans to
obt ai n dat a® (gg =) g?‘ﬁﬂ ?ﬁ‘ga&%@]ﬂ% appropriate or effective
therapies for trR)@bBi‘]QTH@%e'rﬁ”‘H?aboE‘%E” I%i‘é’i‘m &tibBEF REShAYs Whihe Met hods of
the invention, a patient could provide a blood sanple before treatnent with

anti -Q@anceralttig@ndvmdllag)mJ whln@ fragEGE Campagﬂmh@tvymhdlntmable‘demamf 20VEGFi n

in the sanp ould b ned an canpar | of VEGFizi in a
rof er ence SoyHl tarepd e FTLAE R TPEREF ot vi G BoliasBlos Vel y.
Patients w ¢lni(VHNCT L aSeckihey BhkéfthaVEFobRhét & Alenpdifi \)%Het%erpﬂiel ents
likely to respond to anti-cancer therapy c%gtprl sing a G- ant agoni st, such

as an anti - YEGHOBHES O, samﬁéhmﬂheégmmﬁa ogsAdeptewithihe variety of

assay for m&@ngﬂlk@%@ﬂg} U O %oﬁé?'@ﬁa %eC?(FBE AU Ehh 0%86 I?cﬁﬁ%?@es( such enzyme

i munoassays assays ng appr ctivit

Det er2fi nat i Dmboﬂleemye)sMMm or bispedpfie siabediof arg destribed nmrkﬁﬂlsy m rfot he
samples is predictive that oviding the sanple wil

sensitive t&anHde hik o‘fQﬁ‘g@%W%fW@%bL%ﬁ F&W“An@%%ﬂs? 129‘96‘ﬂcal I y an
Sbove a 1o Brams A o Lo TR & o be
sensi tive tethbehtsaeatlsaideseribed in Hudson ef al., Nat. Med. 9:129-134 (2003).
[00084] The term "monoclonal antibody" as used herein refers to an
30 antibody obtained from a population of substantially homogeneous antibodies, i.e.,
the individual antibodies comprising the population are identical except for

possible mutations, e.g., naturally occurring mutations, that may be present in



VEGF antagonist. - 50 - [00138] One of skill in the nmedical arts,
particularly pertaining to the application of diagnostic tests and

t r eat mrentweoi2ote/tibsrapeuti cs, will recogni ze that bi ol ogiPCaIEP2YI13062287 ar e
somewhat vari able and not always entirely predictable, and thus many good
di agnostic tests or therapeutics are oggasionally ineffective. Thus, 5it is
ultimately up to the judgment of the attending physician to determne the
nmost appropriate course of treatnment for an individual patient, based upon
t est resul t Bingsamoents. dbngithg mndﬁwa“mpmcmryl” iadigatep ﬁlemhaw@teroﬁ\xheexperu ence.
There may ey e_occasi ons, . for 2 hysician will choose to
treat a pat'fl%r%)ogwa§ HOt lxﬁlﬂrgé)gﬁ %/né\ﬁhgﬁ IHDC At Eh Odmslelht%t predi ct ed
to be partiaitharhyndtmal ddibedy q/pl&ﬂﬁﬁr'cladﬁsagqnmsd@ cobfps@dlgcan data from

di agnostic tests or fromother criteria, particularly if all or nost of the
ot her obvi oPRYPeNESe seeneshpidHadsaipeet, a’vheé@n tlt?rtaT%Et'ElélﬁfélgWQ? §s

anti cispat ed further

expr es sed e r%@%lﬂ;ne n%@t%%%ﬁ@gg‘f% [ lﬁla\r} g?]éthlﬂgsg 1ﬂl|oe rSS{/eiC%%ns L%P%rg%a h tengt

predicting bindinggobipeptvde seqodnca fipat 4 phitality of pagpepeidt sequehceanFant i - cancer

15t her apy conpri sing VEGF an oni st ictin et.her a patient
will respont@echs %Fi‘qcyoqucwafgﬁ@ﬁtthwef%ﬂa OB EraS HoBs TR apy
conpri si ng g MeE ofHLAIORIcA s a%%ﬂ}ﬁzbﬂ%ﬁ%ﬁﬁéé gﬁagef@ode%v@ of VEGFin in

the sanple; and predicting the sensitivity of atient to inhibition by
a VEGF ant agaonmbm,anmﬁﬁeqlmean It@hpuldéwltmdeﬂswmltha:ofa SEAE@dBa:tgatbn(dmgbove a

refer gnece | evel corr h 20sensitivit f t.he nt to

i fochve rdponeser §e firtir Abmee PP Rl Nas kg iy T B By 40) The
sanpl e may ﬁlﬁnirﬁk@eﬂheftdfrgéﬂ@ndlﬁg k&leno) © 1h§3r§¢§1@§31§1¥)@&1ct1@f1 nli'@é’ll adiur®fhol S

di agnosed as haV|ng an cancer, |nclud|ng, e.g., colorectal cancer,

gl i obl ast ontedugeitsimreEnagenicity yarivano eepAtecy Mulbiseeeific abedy, ¢4 rRsKddbitng, e. g.
| ocal 'y advﬁpgﬁ%od%§§lﬁh{1$ ﬁ%th%raltg}aed%grggtt ﬁdllﬁg (ﬁleﬁgegig 1%% n%no%?onaf:ancer)
pancreatic cancer , ARCredt ¢ cance

gastric can@rﬁiboayldf{mmvaﬁnmeﬂn carnﬁhsh@qmeydlalal arh&ioylylpnep@mdngfwmﬂeat ment or
froma normal  individual who is not suspected of having any disorder. For

assesioment BPiIGHY kisfuds,differens agibodiss digertedsagaisediffecnt ACtganippise cont ai ni ng
cells, or p %&ﬁ be used in
t he net hods(egh&%‘{? egélle@gﬁét)&{)%\llgﬁ&@ I'n gloﬁglt#a?s o?l%%rsdﬁllgﬁynventl on,
the | evel odirectdal a.gamskmsmglardet@emdmnmmmaﬂlgby Hsaxhi‘sta‘;dmg thdfiesmmﬁcny (e.qg.
absol ut e anmpunt .or coal? tration of the markers a sa referably

assessed i n19B9§!PRAIRR RPPAE3L al&ta%etoaﬁm%t@a Bict w@lf evel s of

bi omar ker s. un&;ﬁamlg‘ggd {,yo{hleyin%um 1@&@5@“ ons useful as sanples in the
present invention include, % | ynphatic fluid, sputum ascites,

or ard? ot her bod[qOQS%]e&"hemOdiﬁeo m@emlvm i catpe tleoghardries ofreinbbedyd | s
meant to include seru or .an derivatiyve of bl ood.
rosessent | Byoa R Bt R Re Rt dB i e B agthabhes Ay

somet i mes bR it &f B doRkridd 43 irkfulinind @aldfm‘rﬂee ﬁﬂlbbﬂy§§hﬁ{3€gﬁﬁﬂmhﬂ ng net hod

i s inappropriate or inconvenient. wever, the sanple to be tested herein

i s prefer abmgtheroer expmpte. shemeneghonal Bridwdiasita bemsed i amdm@\dﬁhﬁbﬁt t he
sanple is , asna.

[ 00141] Th%% ﬂg’%@%‘l%‘gy??glzaggg gresﬁ&"ﬁ%@ﬁﬁq@gg&‘#or ﬁl xed), 10
cent rasf ugedtheallyﬂﬁdkﬁmﬁﬂ‘iéﬂﬂ)deg(,(Kogleriaﬁdi aifstein. erezwjed)s 496197 (19’?\5@ cell sanple
can, of course be subjected to a variet st-col l ection

prepar at i velanRer €%r By idenndidds 256268 (Y99§&acfll%fi‘§" é’cﬁldAéﬁg‘fUB?s grotein
extract | On, 1 ikok b Plianh CHE SphhEFRIRIL bbb I ekt ati @nioggnoentrat | on

evaporation, centrifugation, .y prior to assessing th unt of the
mar ker in tHenmmﬂ]ui@etch;kleM@eclobalo‘tmbedzenayd A (sl Hﬁbrmmsl%&{@di to

t-col | ection. d. st t .
Petect on oft IRt SR RS retomemit BER REMI e Ve Reebiban he
det ecfped usiBYs amf) ﬁmgeqﬂsdfmﬂdmgh&qs@erEg,@ack%@évm;ezvamrgm or cell

sanpl es from mammal s can be conveni entl y assayed for, %I prot ei ns using
U

West erns, EbI46AS (1RNASasks @ds /. 20bE 6m1a2?§¥eﬁ§1'15@7 bi RS Gl At er est
usi'ng Nor thgp 'BiSPE38L L9051 0RO &35 of "ANDor. Biol. 340(5): 1073-1093



reaction (PCR) analysis, array hybridization, RNase protection assay, or
using DNA SNP chip m croarrays, which are comrercially avail abl e, including
DNA m cr osiora/aompshot s. For exanple, real -tine PCR ( RPCPERR01a®6RYT such
as quantitative PCR assays are well known in the art. In an illustrative
enbodi nent of 25the invention, a nethogpfor detecting nRNA froma genetic
bi omarker of interest in a biological sanple conprises producing cDNA from
the sanple by reverse transcription using at |east one prinmer; anplifying

t he cDNA so(29P6) liekbenseaitid 8 t5dctll i)t Hetoprl@déh 04y, anhéeantd/i.¥/i ed cDNA. In
addi ti on, such t S ,C i ncl re,steps that allow one to
Coterm e ¢ MR RR R BT 1850 MR IENRABER K Prodtcligh

si mul t aneoubihifar¥etitintinnigk e 416 bbéiveinSandm £16 i@ hatd yets @@ all dtheHdNAnsequence of
a "housekeepi ng" gene such as an actin fam]y msrrberu%. Optional ly, the
sequence of ipmenqghehuliniled of prIgs carodhes banay immeepglebugin sequences (egy

ref erences e i t roy} i i i bove
techni%ques %&M ef}bg'?@g%%’wgr@}%oﬁ% ec 2?28}327@060%% lgg}/itlggmﬁlar bor
Labor at ory, Jakebhowtsrek al 1/2A8AY {/SAi90s 381, (1PPA fakoboamtk: bheSayro? 622125 §re

| nmunoassay | sevier, Ansterd 1985) ; el | | onal . Ant i body
Technol ogy, 5%%58@5) gP}%&H@P’éF mrpé@@ﬂ[?’?m%g?gpe% 319%:1/@2% Nt NP i donm
Ant i bodi es: 5E%bm;m,@ads/é@@,@i?ﬁmm ORS3 AbeSid B2 1Rk 7L (1982) ;

and Zol a, Monocl onal Anti bodi es: Manual of Techni ques, CRC Press, Inc.
(1987) pp. d4Biodsgmolaple3]79-78F €fP8Rphoebérg craldeNarmet368: 8&t-822i on or | evel

et et on o VLRI TLOGTIre 058 out A 28 FRRR 54 A4 Hebdlp o, tne

sanpl e nay be 3a9r¥s5aql @gh) W blb eAdbr AWM ROBIVRRnEN A1BLE PRI ) GaglionBédon (e. g.
in a sandwi ch assay) preferentially or sgem fically binding the short
VEGF- A i sof orhiyeerilntern. Reeflarmao). 18 HeS-8ho¥P5). sof orm i s detected with an at

| east 3-fold hig Ltivi : red. t Sl.onger. oF. 18,
especially as cotb@gfrg@gﬁ %)h\?\é@%%%nﬁ%@%eheeeﬁ%g%ﬁcﬁ% yéﬁr)ldlgdralet ichlgﬂééilchavi ng an
at | east 3-#mibddiek @hehichensirtionvoftifie hewvy ik fgischadnp afe@tcdl aviMESSF165 i s

used. Such at least 3-fold higher sensitivity for VEGFin is assessed by
conpddi ng Visralegoysga cpirgspapding sequeners hpntdrsgigsdertvethidonsriasituidt i on

det er mi ned : ' Ly I 1190% by
Soe | Domace el ofbing Rt bl RbEVBER LB Gl ifhed DD
reagent s. | 6f thachdinG) sodpuaicalswith bhieorsolggals tobbmespeddihgsequEf#ek6bi s only one
third or |ess. of. the.signhal as. obtai.ned with.VEGFill, then VEGFi zi is

det ect ed wi tHibRflieaferiveddron apather SpegRser Relonging Wiapgzt.h%mﬁweyg 1fed artisan

wi |1 apprecyathist N6 w198 #aghmenR e ERhaRti¥odieado Ringal taltthiveQ¥e of the
maxi mal signal. Al'so preferred the sensitivity for the short 25i sof orm VEGF

121 i2 at | desged hidlegichl astiviti (@.g.,8J SoPat, Ng-4,8] @6 7ganddyidrrison ot dlolPVAN gher as

conpared to | i,SOf , A&specially . as.c 165. [00145]
I one. enbol OO E SORETH GERER PubgBSi FRER SN AT, Such
speci fic deifipotiRs whereen the aRASEI-Bihinkfre@bh bbOdiagsbodssP a6iiad fyoniampoc! onal
anti bodi es are used and enpl oyed that bind to the sequence generated by

j oi ni ng 30e&Bihedy PEsCcs! hih eE@EENNIZITE MagiHe cGYaYs witk iscddigemat bi nds to
t he sequencgléeq?&er ated by joining exons 4 and 8, respectively, in VEGF n
wll not bin 0 the am no acid sequences conprised in the | onger VEG-

i sof @Sms 165 and[0D887] “HbBanizéd®Spats bMeinyhunsdnn@e., trh@ied) antitididéds ag¢ri no aci d
sequences are present due to the joining of exon 4 and exon 7, and of exon
4 and exon Smegs apiEiqdigs|that ceptain ipgyimal sgqueqee dgyed fEpraponypmape cel | 21

2010) 687- o f i ndi L1 i
( ) @?Hlﬁl?o Inf 1€ 0B &gbm‘é&g&%ﬁ | 'tafé‘iziad‘aﬁtfb%dﬁl?soé’ﬁurﬁﬁﬂse I'S

acknow edge e anti body use ess than 10% cross-

5reacti vi t yimmbiogd dtodie (resghent mstibusly ) cowpich sesndpes fronseHiydnofethgener at ed by

joining exons. 4 and 8, e.g., VEGF165. referred the.crgss-reactivity
W11 be T eolSintean Ay biasid e vestian 10 R LB OEFTHEI PRI QBR | aof or m

not havi ng iiBoaPPIRAEE nBBRETAL REbRYorinBhMirkth SHAMNE hdvidBthllesRed. VEGE165.

specificity, affinity, and/or capacity. In some instances, FR residues of the human

immunoglobulin are replaced by corresponding non-human residues. Furthermore,



Appropriate specific antibodies only binding the short VEGF isoform
10VEGFi n can be obtained according to standard procedures. Usually a
pepti de rwprepdndi4mg or conprising at least 5, 6, 7, 8, PETI/EPQ010/06220T € ami no
acids conprising amino acids Ctermnal and Ntermnal to amno acid 115 of

VEGFi ||, respectively, will be syntheskgzed, optionally coupled to a carrier
and used for inmunization. Preferably such peptide will be at |east six

am no acids long and conprise at |east 15the am no acids 115 and116 of
VEGFi I |. Al h@nmléqdeanmbddlﬁ%nwppmpbmres@@esahatlaéas@t fpw@l lalrthmﬁcammls 114, 115,
116 and 117 EGFL As th i ed arti.san w | Ionger

pepti des co?rglbo\g{ ﬁrl Zﬂllgdo%or aﬂ?b()(is' eée ml%d Caté%l}sdlslay (gﬂ ?n nal to the

exon juncti fvﬁnbaﬁtﬂaﬁ@ pRifofiarie] qisgénbfalamlnﬂalxﬁzddfan%&&l&ﬂu @cfnﬁprasleso be used
to obtain antibodi es specifically binding VEGFi n 20Specific pal ycI onal

anti bodi es #Hhatag@al Evb%lla?fr?ééeaﬁwﬁpyrdotﬁpicakhétwww%léﬁ@l@lmﬁ, igtwdpeh al\Bihocl onal
ant i badi es @taﬁﬁ‘aﬁ 3J M1 868 ﬁ?@&{)ﬁﬁb[%o se?o%te'sgdntd% Widsb o b hlimand
approprlate OW Cross-react I‘OSS eac IVIty Interns of the
VEGFi | | - spemnthicoghstiulinpatyd aior hﬁ)sasadb}sﬂtj ofi gierf(R s\Vir&Hhass of @hummarc ont ai ni ng

the am no acid serI] nces forme nl{m ni ng f exog]éfJ gﬂg exon 7, and of
exon 4 25andMERYHP u@éﬁ%‘?@?‘?v uma ized apyPody,tonally, ahalae CHRPISds are at
st ake and, £Qrae% Bﬁlo‘ﬁ’ofﬁﬂ%&%%él%mc&%aﬁﬂ@%ﬁﬁt(ﬁéb Wgﬁé&ll?%a@@?hmdy for

VEGF in under conditions sufficient for an anti body-VEG-in conplex to form
and t hen debwuan mymsunghobebinp Fex &stheletaipy;, exenge JolﬁeSVEG:ﬂ}iwtumiﬁlézi may be

i thadt i il R BBty o i Ear SRR SOk bt PP pi t at i on

fluor escencw@@tmatzestbscﬁjd (1591t iSRg al(sEAf@&xarﬁﬂl@vv@swaﬁlrrzﬁidrﬂam%H Akl SA
procedures for assz w de variety of tissues and - 54 - sarrpl es,

i ncl udi ng pHégigs b qulu ldE05-hhyE 98%); Mmmﬁwéalgz Sase Franged®ngsi ng
h 043,
3”324"’137333%6?3@%@?§5>a¥'ﬁ*e1%§&?§% Saevsell 4o S BN Lo or

sandwi ch" dss®s Nofs. 6,082 Bonaionp&t 4dd. ve types, as well as in the

traditional 5conpetitive bindi ngb assays. These assays al so include direct

bi ndil?g of a | abEl0888lakt ihyB@) apBbadyt a%@tqwlb%ﬁawﬁ@ras an amino- a0[<b0146]

Sandw ch as I

nunber of vgerqll %@&m&%é@éﬁﬁ% %iésﬂél;tl)%?g ﬁ)nl gue eX| st and )aﬁsdﬁ are

i nt ended t obdza meatem'sp@smgabf khe t’ecﬁmupree£<ﬁnnah1mg/hmnaroantlb6dleeﬁ$ giscloseda typi cal

forward 10assay, abel | ed anti bo IS i [ I| on a solid
Gobstrat e e AD dHRatEon S SRR BT FEGHC P B BERATRER t he bound
mol ecul e. | sl 'céﬁbhﬁﬁg Rbn-hlingn Sﬂ"tlfgeﬂftﬁ‘néiﬂé FRRAY¥s. CABMBE ab i ds&eh

adsorption to a solid phase or indirectly, e.g. via a specific binding
pai r,20e. g. ¢ prodhedasimgptaaipisicahmijessiknoiynma thegurp aictuding pifagealiplayt he

b 1 zed;ancLbag b lobuathReth NESFULL ALSY sy dalile Ber) o daﬁf

ant i body- antiog €810 @TR! 38X, (1@915egmvamm@ﬂﬁyh@mgarﬁu@n bhunivg ant i gen (i.
VEGF121), | abel ed Wth a reporter nol ecul e capabl e of producin

det ect abl e @pg@rdpnql@nmb@wsmwth@ﬁad%ﬁeh%m&ple &l Aol atgcionaedry ieél ent for
the formati t}&g ex: Qf t y ti body. Any
unr eact ed 9 e?%"?i sh g{wg)l/sg aa@ (hﬁgqblﬁg%é%lgezg{)fp?}ﬂg'q’fg EGFin is

det er2si ned W(m}a&@@yam%m Sée Ascsv @ik pidcnckROWket, [tarr. gpont er nol ecul e.

The results_my elzqer be ualltatlve %/gdslrrpl obser tion of the visible

signal, or hBY"EEGuaRPPt/4t %%OlﬁyHé‘B’r?ﬁéWl 1% 490 Y sanpl e cont ai ni ng
Known am)un&cﬁnlﬂfsté? érgfgen Ha %n%lefnggggﬁdbi\f@aé%% Bé'blﬁ Iﬁ&ﬁﬁ@tﬁd 8dcespeci fic

for VEGF|n|S|mm an a ing to VI 25optional ly
carrying a w@pcanubxndlemheepresertaymbgnmmllbngedbumlnosbhedcb@nglmlomdiaecuI es.

00147] Varj ati t he f d | | t i
i oh bot h RSO £ CRPOR AL TBOUG: GPE catided BROPE drehutyy o & he
boundpant i bedyo sibﬁe%@rdq@gﬁﬁmgwwwm%g etetalsbhﬂﬁ%xﬁhpllel Eldezl n the

art, including any mnor variations as w | readi iy apparent. In a
typi cal for @]ar]{j\fé%{:{&m H13:3557-3562 (2006) regardlng human antibodies generated via a

human B-cell hybridoma technology.



30assay, a first antibody is either covalently or passively bound to a
solid surface. The solid surface is typically glass or a polyner, the nost
commonl y weedizpabisier s bei ng cel | ul ose, pol yacryl am de, PoyiEpa011f06d295t yr ene,
pol yvinyl chloride, - 55 - or polypropylene. The solid supports nay be in
the formof tubes, beads, discs of mcreplates, or any other surface
suitabl e for conducting an i nmunoassay. The bi ndi ng processes are
wel | -known in the art and generally consist of cross-linking covalently

bi ndi ng or physi Q0B dHe tari“hypervreabbotegivay - Y RE sy HdGnphexused Swashed in
preparation for the test sanple. An.aliquot, .of the sanple.to be.tested is
then added P8OPHECEOPIR (RIS oL AhAHLPALHAMT YL dpmAaTREY o NyBrVaHy (i e
sufficient fpeseguende 4Ad/0 forinasrubtirlyelefinghloopf. GBralBOBNEITdERICOhmpRge Under
suitabl e conditions ( fromroomtenperature to 40C such as between 25

e: g 1 d
C and 32 C $indT\(Rs; vlrpe rothg MBS (.12, B candghrsedienVk Rlel . 1% §8). ok capt ure
anti bady an LT I i i t imcubhadt peri od,
The so 1 d piag I T A e R o e M T T her et o
t he anti genparscviaisikédlievaddo plag ubhaige roletih canfsemgfderspedficibyatoel ed anti body

bi ndi t ot he it th ti T d ti is linked t
R ST R G RN G A
anti body t opflRq6 8P R¥%uRl BidibSt 280 -bbedy andnie Ml 96Rwal N 2ot er est

2

[00148] An alternative, conpetitive nmethod i'nvolves imobilizing GF121 on
a sol i d phabeeehdatuhadly exposigrrgmehe antrhoolixsiconestingafgdteavyodetithenlywi¢ h t he

sanple to a.specific t.i bo o VEGE|. i.ch may or .nma t be | apel ed

W th 1D 1 apof BB SR e MR ahtind ob e KA ST B HERV SR ASERESY e
strength of alZ,Q‘Vd)@rer%BQWSﬂMSg@Se}) 4h@ Shérehal o/ A AAEPRLLL Bl Py33hest ar get

nmol ecul e na{ be detectable directly via such | abel ed anti body.

Al ternativelly)96h second | abel ed antibody, specific to the first antibody is
exposed to the t - Ty n h?%@ to for tar -fiyst

ant i body- second gﬁ??@%éyhﬁﬁF Pgry c%ﬁb %%%E?Hg%éggﬁ e%fﬁgcﬁﬁ@%é‘%d by the
si gnal em t h@dinbyThe VR ehar dre K atel @enpl@merByrity rdep@midhg Z2ions¢CDR8) , as used
in the present specification, is nmeant a nol ecul e which b% its chem cal

naturle, pro¥edasedan saugnge vaaiityiandats the amseonyaaly used &47bat ¢/éihs t he
detection PEeQ?:E{zéeg%zPP&&?chmﬂq%%’ ical Mo FRE %tﬁ@&hﬂ@}i%’ff&ﬂg ﬁ&%&%{ ter
nol ecules in is type o ssay aré€ elther énzynes, uor ophores’ or
radi onucl i dNatarad &istiutey ofdleatth) Bathdsda.eviD (1861 )i S€bdthpeseramdtead to the

chemi | um nescent ecul es.. 30[00149]. In th f . i Nunoassay,
an enzyne | GoRts ddus bk ReuLdote st bobd, ogelier e PR heans of

gl utar al dehyidg79r TRE WHRHRVR s BBreWrth B pF&RAE bitweEE AR ARACDRIWRYEr . a Wi de
variety of different conjugation techniques - 56 - exist, which are readily

avai 128bl e t 6hothia sieictural doepst drsizare u@drhyddkiprdiSletecalar'y ibd! anfiblodele hor ser adi sh
per oxi dase, gl.ucose.oxi dase,. bet as,gal.act osi dase, and. al kaline sphat ase,
Dongst ot HERI R g TR <BSed BV REhE Rl T ey B T GalgHEE "o o
general |y céasgex t6ktal feudaired UThd RBidusiRom RYEH off 118deH VR s hien &I begspondi ng
5enzyne, of a detectable color change. Exanpl es of suitable enzynmes include
al kal i ne phosphpiasanpand pexsdxi das&holhia | SCek2P POSSi bl e to enpl oy
fluorogenic substrates, which yield a fluorescent product rather than the
chr onogeni c sub%%ﬂéﬁéémnot%H“ ove L2p1h32) | LE4hEs the enzyne- | abel ed

antilpsdy is added ts-tfwe fisstseant isodys nobecubar marker conpl ex, allowed
to bind, and thep the eXcess r eagent %ggfh% gggg away. A solution

cont ai ning the %ﬁp?%ﬁh%aie Yot r ate! ed to the conpl ex of

ant i body- ant i geH1 ansi-Hoesly . HIGH3 BIbI26ai® WH3b-H36B¢Kabat Niimbdi@genzynme | i nked

to the second i gi Vi gual i tati i.su Si. |, which may be
further quanti?Qﬁeﬂgﬂﬁgﬁalﬁgagﬁgctggﬁﬁ%§5n£§9¥%glRé@ﬁ@ggﬁpbgnﬁk i ndi cation
of the anount oFf2VHES=HAS whHshHARS [pIedE&st HA74e sanple. Alternately,
fluorgscent 15c S fl uor ej r hodam ne, may be
chenf%%lly coupﬁggﬁygﬂz% i%%%fﬁgszﬁﬁgﬁﬁﬁahgéﬁﬂﬁb their binding capacity.
When activated by illum nation with [ight of a particular wavel ength, the

fl uorochrone-1ab ipody adsorbs. the |i £ene ipduci state to
exer tabi ity | n (REIHEPRIEN FETRe o ke R by TR 2 3
characteri S(Iil?, £05@06r 50-S61aL1 )y arfled 201 P8 ROBALY) iA thd Yh!andOIE-33 @S0OP®. As in
the ETA, the fluorescent |abeled antibody is allowed to bind to the first
ant i body- nol ecul ar marker conplex. After washing off the unbound reagent,
the remaining tertiary conplex is then exposed to the light of the
appropriate wavel ength, the fluorescence observed indicates the presence of
VEGFi I | . I mmunof | uorescence and ETA techniques are both very well

est abl i shed




25in the art. However, other reporter nolecul es, such as radioi sotope,
chem | um nescent or biolum nescent nol ecul es, may al so be enpl oyed.

| mmunoasswip=0f2roxet ecti ng VEG- are described in, e.g., POTEP2HateI?27 NoS.

6, 855,508 and 7,541,160 and U.S. Patent Publication No. 2010/ 0255515.
Suitable platforns for detecting VEG-_gse described in, e.g., EP 0939319
and EP 1610129. 30[00150] In certain enbodi nents nRNAs or DNAs from a VEGF
isoformof interest is detected using Northern, dot-blot, or polynerase

chai n react ¢oar 4PER{H2nand/83-40 ,e%r]e@Z iy BY-il e ¢&diinthe Waéréleﬁﬂb@lé@{ i on assay,
or usin m.cr.o ai-lL.abl e,
Cret o o PR RS 0 e seatflf o X Sl ST HED! o sRAREBET oy

assays sucheasndgdadmVRidiihiienfCR assays are well known in the art. In an
illustrative enbodi nent of the invention, a nmethod for detecting nRNA from
a VEGF i sof or m of000RlerBamepiorky @i B%gﬁ%@e8§%9@\@6 plerdoawinissslieti ng cDNA
from tzhe sa t sing at | east one priner;

anpl i %yi ng EﬁhWe%@%frgs %%e§§§ﬁ5ﬂegl dH%’Eﬁg&(tzltl ng the presence of the
anplified cDNA Jo90aRdiThe @rpresumh varitiiedsmaarresidad- uuieb«frn% arin Kabet” st eps

that allow one to determne the levels nRNAelnabl 0
(e.g., by sPmiMilasidojitioR AHMRFHES tHa T&é’% VEBHEaT A ’ie\gfft %?ﬁtf’ol
Sequence of thR nkfibRAHS %l%%?h% foﬂﬁ&%?/ %H&lh v%ﬁalél@ d@ﬁltain@ of ﬁghﬂ ShaffBrToer) .

Optional ly, the sequerice of the anplif can termned. Northern
bl ot anal ysvaiabke @Immw@rthe ocvrapllat@ohxﬁlaqmmdmllh Klahmtwm al nsuphve Esingdnsl i s

descr.i bed, for exa ul ar C oni , a Labor at Manual , second
oo oS ouho R uEn. R ARl SR i R R e R R BT ess TS0
Skyl'ine Dri ygiitidtlaphmMiosididsNErrédp3Adme 208 shoryiadf, IERERHOE S afl IR oeval uat i ng
the status of genes and gene products are found, for exanple in Ausubel et

al . eds., 1HYR ofcthe verabledemgaolFer eyt aderai-clRiinMigple demais nmy( Nor t her n

SOt kUGS 8L e AR LTS AL SR ISR

articl es of ofMADEh@GsEHE] Iasleual(scg wsmmi:@l@zh Byb tahe spaventta@idin@eh kits can
be used to determine if a subject wll be effectlvely responsive to an

ant i -lSancer Kabat} affsy hé%)‘ﬁ/p?haé‘}ﬁ%r%l driedahat symberifigd residues may beonpri se a
carrier nea i ?%t i nenent one
or nore con?‘glelﬂglrléwrr%g% sucaﬁﬁgéﬂv]?%?%nmn &%géléﬁ%bﬁﬁﬁﬁ?%e@%each of the
cont ai ner rrmqnsnotemfmd sitihgdowehaf ‘stahdardeKabattnamblesdsagente be used in the
met hod. For exa the contgi ne ans may conprise a robe that
e or ean_be dot BEPYHY R S BanS Sl apFbad Ty Bab 4R AR BioRs

pol ynucl eot jde R efdrt H/H Othe ¥BEvhith RERTGA Bn Ghpldbeem&den tﬁéha?ﬁf%ityt bemki t
utilizes nucleic acid hybridization to detect the target nucleic acid, the
kit rfdy al santthade foentigémermpd@dome aitenantibady Wbtqhdi@(ssyotfmsseamloseh cation

of the targ ucl acid uence Lor ner in
Fepor ter - medsntgh o 85 AP EERRNG Fr ATy B S LG naC AR AN, G | o
streptavi di eenpResnshbl&oafBnitiep QI ties tarik Seitea, A&‘ﬂﬁﬂﬁy-ﬁﬁt@sd SRR lafo
fl orescent, or radioisotope |abel. [00152] Such kit will typically

conpri se t heroduenddivriupcedurss knped imbeviat. digd ceaeplerMagse! éhher cont ai ner s
f,
conpri si ng P&h%lcgj@?ﬁzm@%f 9@9?216%0 I?ép(}?ﬁl‘ﬁ'tﬁ%aﬁpaqmﬁlf@%%@gggp' nt,

i ncl udi ng b ers syringes,; and age
i nserass W t forhaia tshukflingd M&ankdom rUSﬁgen‘ésﬂs@lﬁHVRralyd/blefrmaS@Mre@dmdsh£ cont ai ner
to indicate that the conposition is used for a | i cation, and

fic
may al so i ntgSEERe! R FURBR: Balfbaém{e?rqcp(%hwagg G {sgioy 09883 such as
those descr{088) &RR¥Les al. Gene 169:147-155 (1995); Yelton et al. J. Immunol. 155:1994-

2004 (1995); Jackson et al., J. Immunol. 154(7):3310-9 (1995); and Hawkins ef al,
J. Mol. Biol. 226:889-896 (1992).
30 [00095] “Growth-inhibitory” antibodies are those that prevent or reduce

proliferation of a cell expressing an antigen to which the antibody binds.



[00153] The kits of the invention have a nunber of enbodi nents. A 10typi cal
enbodi nent is a kit conprising a container, a |label on said container, and
a conposiwpani2uani4ai ned within said container, wherein PoE/EPNPOSI2RT ON

i ncludes an anti body that preferentially binds to short VEG- A isof orm VEG-
in and the | abel on said container indigates that the conposition can be
used to evaluate the presence of VEGFi Il in a sanple, and wherein the kit
includes instructions for 15using the antibody for evaluating the presence
of VEGFin in a pEOOPeluhatbediapthet tiyduse apppgos’tare dhose that ndpceonpri se a set

of instructjions and terj,al s for preparjn sanpl.e _and appl yi ng anti body
Lo the sampP@eropasd q dRali's R deftMsBY Slatard aPBsFa i SREA "ant i body,
wher ei n t hebiggeerdamyiedntV, Begdihehtition Bf DYRY @dil ritkakahilatio®of. , an enzymatic
| abel . 20[ 00154] Anot her enbodinent is a kit conprising a container, a

| abel on safMlopksmig isEeulumneelbiregneisation aml/edRimataiembiane ¥esilfont ai ner ,
wher eizn t he it I udes one or nore pol ynucl eoti des that hybridize
to a csorrpl eﬁ%ﬁgﬁﬁp@é%"?ﬁ%nder stringent conditions, and the | abel on

sai d contai ner id0Rat antibddit “dffeetoc mpasnd’irefier tathodeebivlogntat axtieit@k uat e t he

presence of a.VECéHF in iF a sanple, and 25 rein the kit i.ncludes
i nst ruct i on&tt3fablgiotle £ aEeg) Ve8RIUaRY C 181N AMIRR-RAE SERE S esence of

the bi omar kefi RNAC Qi SINAF b o RitRAL L driUWadf wiB TR Stlb¥@Eisotype. ExShPRS oPPt i onal
conmponents of the kit include one or nore buffers (e.g., block buffer, wash

buf f er, substtibatle effedtbeiupctedns. ipglude Kdr brehmeartdscompémers- depesdemat e (e. g.

h that | ically altered b ti bel. it

FetriBoal svdorns OB it eanin g PulPeF OB T Gl g EE control s)

control sli @g%t%hcit?gADd@); §ha%@6yt_@§£i§,cdoiw&gﬂ9egﬁiﬁtibrﬂ§ﬂ éeucstuirﬁta@refc@;stoisr(b.g preting
. - - e

the results obtained using the kit, [00155] In on urt her
speci fi ¢ enBodllireseptory, and Bnedllpstiyatbased kits, the kit can conprise, for

le: (1 fi ' . » @l t.ac | } t. bl
of binding to a SSPvH ShbBom FeTrder uRHET SnRaliut { SoRE3EleE P ©
di fferent asttdngdyuddzgtdbupih @tsryedhbinaldcjudndmifivegedurdcsRordgiofs@hd A | sof orm

VEGF121, 5respectively. Preferabl %Iot he | ater antibody is |abeled with the
same Pepor t Bapf erag s Althepgf he boundagiegpkhefsdesipn 8f ¢y exchange the fir st

for the sec i i : , Mecla] : - For

ol i gonucl eo%%%%@gﬂﬁlletgv gﬂ c%ﬁ%&%%é@hm‘gﬁ#&aﬁgg}%}é %ﬁgce}%g{;rrg? ge%?%blﬁf an

ol i gonucl eotsudBy defiiged, toatreteb éotradl yminaleldedsidbd g@ositbe Olys2R6, onfromh
hybri di zes fo 10nucl ei ¢ aci d. sequence .encodi n bi onar ker otein or (2
IR s ety R R OIS bl e R R RGNS

The kit can@bsinSR/TRE E@%un@oeei-n%_s?stauj bethi Y r&B6Nnay Be RERSRIVRY Ve, or a
protein stabilizing agent. The Kit cah further conpri se conponents

neces¥ary f erangde aoting graduetieietrauiridishieor efitbe aiftéhady, ordry reeonybivasly a

substrate). The kit can also.contain cont 1 ol npl e, or a, serj.es of
Sontrol 15sSHdTEENE K Melhic 1 SRR Rt shrip el B Ebede A S8 & ip) e, Each
conponent 0} céMfoditidn SaRtabEantBEdies Sdy Wbibtife @fibbidpyhlistihs Gaftaa ner and al |
of the various containers can be w t%i n a single package, along with

i nst ruct i onK4#bresidyeeropraved. rmgtibpdy pepslatioss mthtnﬁ&g@sray ugseemeyefedndisi ng t he
kit. 20B. . 56, ] f i nvention
further corrw;iﬁtﬁ)gy ggé}lﬂ%‘l&%[%glrg?lﬁ an ]@E&Lg%%%g’gﬁ?g{mtaga téﬂ%%tﬁ } @lﬁtﬁﬁgt h an

i ncreased | eg@ueof VEG-121 conpared to a reference sanple. O her

enbodi nents of the invention provide nethods of treatjng a patient with an

anti c- cancer the?oé)899]cg i‘fé’idffﬁteé Qﬂmﬁlsﬁﬁ@%‘bﬁh%lﬂ‘%m@é@é@ét%ﬁgﬁp%ns may be
adj ust ed tOinqnqwn%o%i&%ugﬁg%&m#gﬁsi%'ﬂﬁtgof FERNERek Bs B KabAt %z‘lﬁf apeutic

response). For exanp e adm ni stered, several divided doses
may be adni mipst.eThd BV endexiaven Kabath ecfdv se theaysidhes pmopomgiod tiel Huymaneduced or
i ncreased afaég\r:ghcat.ed by exi gencies of the therapeutic situation. [00157]
A physi ci an Fng" li"(‘ﬂynary skill in the art can readily determ ne

30 [00100] A “functional Fc region” possesses an “effector function” of a
native-sequence Fc region. Exemplary “effector functions” include C1q binding;

CDC,; Fc-receptor binding; ADCC; phagocytosis; down-regulation of cell-surface



30and prescribe the effective amount of the pharmaceutical conposition
requi red, depending on such factors as the particular type of anti-cancer
agent. FowoOoexmymb®; the physician could start w th dose®COEPSUAING2227
anti-cancer agent, such as an anti- - 60 - VEG- A anti body, enployed in the
phar maceutical conposition at |levels Loyer than that required in order to
achi eve the desired therapeutic effect and gradually increase the dosage
until the desired effect is achieved. The effectiveness of a given dose or
treat nent reegepters (of. Bivell aencaporBGR). can Sreh gleetordunedonsigsnerellanpl e, Sby

o1 oacy. redite AR ABe binbiy RAM Tkl i CRCALOGPER & Peat ea

W th the sap@iabhd dongamCaid caf 8Bhssesded isiag vano@ iskayVasHslosdlt, fkrody at | east
twice. Thus, the initial and second antagoni st exposures are preferably
with the saf@mphe agdefintionsdidcifore preferably all antagoni st exposures are
wth tzhe sane an i St o € $ | ¥ : sures,
and pﬁsef erably atq’mggpogs&ra {elg‘",eselqg%\n&ﬁlcr%%%nt g%nel&rg%egglﬁ%ﬁ@aanéé%\%qgélg%t, for
exanpl e, anidanti@f anths tamidaicidsaydsndeMEGe, regioe foumd imnatard iNafl€F ant i body,

e.g., all with bevaciz b.. . 00159] In all the jnyentive nethods set
forth herei %ﬁquwf@\ﬁ&maﬁn@?{ﬁ%e?s inglufle @%‘éqal%e%ﬁ hyman %{5'§7\1L*€ﬁ%&101b(qﬁ>&§ to

VEGE) may DR 44ACOMAIGRLE thayi SUCRBect ARA0GE FR1LLBR Ny keqRicDE_con] ugat ed
wi th another nolecule for further effectiveness, such as, tor exanple, to

i mprove hal hutharf G DOEeOh; Gnknapivefsequeade burhan kgdidcler reggents weltei n is a

chinmeri c, humani,zed, or human anti pody, e.g., an anti-VEG- anti body, and
pre?glroabl y ’Bag@rﬁhyfﬁﬂﬁﬂpgfm er_leﬂp'anot her “enbodi nent, the VEGF ant agoni st
(e.g., an anti- VEGroZ20antvaR: rbdioh’heorpHi¥s IR SmbRIRM seadeideivatier ed to the
subj ect. . 00162] I n one enbodi nent, the antagonist is an anti-VEGF
ant i body t héiffersstremihatiof g aptee- sequgnefoBeregfondhyoiittua olat deasuoe amgjnevery 1, 2,
3, or 4 wee ' i i e ) f a - 0, 15, or
20 gt kg eving e Galah el BHE r 58 AR g dany FrelradPs 2

si ngl e dosethelvafignt/Adlrkgiph Badfsest (ite gnino Acid30bstutitds@Bpar&lioh msve-nf usi ons.
[00163] In yet another aspect, the _invention provides, after the diagnosis
st ep,1%a net frayense Fedegphhiontge iR &egiet of apagitohsridies Forrabeyt ane

anti - cancer to.aa%%ﬂ{ tel(l Gm%ho adld! s&@%iuﬁggsggnﬁlﬁlteitf%%@y )ertn‘P alfbu? Upé f%cefb ogf. fohose d with

cancer conprising neasuring reduction i sl ze, uslng I maging
t echni ques, asinchucaisubstdidgrsaplaynaBoarsdquencd/M reaf dneor iadhe i proatdfdie of t he

antagoni st a first tine, asuri reduction in tunor size in.the subject,
usi ng 1 magi ReaRhvReRitss thevenant e seing ey vl arele Ay PeSsses afeast

adm ni strat it 8o AU AIRNh Hhtive-SBEONE FelrBBon GRITBAK R 9n FEREHYof - 61 -
findings in the subject at the first time and at the second tine, and if
the Sfore i &phresispahypephde, sad omdt priefesab hanleast abérs 90V e lamaelpgethersovith, nui ng

adm nistration of .t t agoni 00164] In a.still further enbodinent, a
step i s inclQHeR efeR %gﬂf?’sgglf?@:??(y l?f’é?‘ﬁ%%y 1ihSre‘twe@‘( the subject's response to
treatment after [doeoRdmhétesinr®FcirogloslcBMptisind@h@idtiyNeeftRab ah AeidoAyel of
. . Y .
response is effective to treat the angl‘oagenl‘c di sorder. For exanple, a step
By

i s i ncl udedthebeansgises peFe ragiim gl ierGrigr bine GestHusd4iycadine do gt er

adm ni strat . I I i i obtai ned before
adm ni strat anmu?%%ggggf%@e@*é ?(r: g@%ﬁ%?é%@%t#@é}%ﬁ ?fe&z;lté%?i ng if, and
by has 10nupidrifidatiohadtheaatib &lyasrdgdecohtivisarit @agins@minglike nepdeateid at vari ous

schedul ed or unscheduled tinme intervals after the admnistration . to
det er mi ne n%%é@&éh%@t@pd&nécwﬁ%m 2 GPMPBHPPREUMPIERISE] YHibody having

ant agoni st SuEh Betaser ouce AFTERST IR & IR R ORI (o
treat all K447 removed, or a mixture of antibodies with and without the K447 residue.
[00104] “Fc receptor” or “FcR” describes a receptor that binds to the Fc
30 region of an antibody. In some embodiments, an FcR is a native-human FcR. In
some embodiments, an FcR is one which binds an IgG antibody (a gamma

receptor) and includes receptors of the FcyRI, FcyRIL, and FcyRIII subclasses,



15cancer. [00166] In any of the nethods herein, the anti-cancer agent
may be admi nistered in conbination with an effective anount of an

addi ti onawoagemti(3y. Suitabl e additional agent(s) incluael/Hreo11e520pl e, an
anti -1 ynphangi ogeni ¢ agent, an anti-angi ogeni c agent, an anti-neoplastic
agent, a chenot herapeutic agent, a 20gggwth inhibitory agent, a cytotoxic
agent, or conbi nations thereof. [00167] All these additional agent(s)
may be used in conbination with each other or by thenselves with the first
medi cament , inslmdirgzlletih zamsnty @ulsilematisdgisplicadgbrnagefithtseascapsas HeyRdl n does
not mean it is the qnl jcament .in addition to the VEGF anfagonist.
Thus, the atfdFRIPEALS u%%ﬁ?%ég‘ﬁﬁgfvaﬁ@gée%PWQBén‘ggéﬂgﬁ?,albdghl Sconstitute
or conprise " : 1 it ianal

agent (s) as's tSrf ?)’??ﬂdﬁg%eeiss#ﬁg?rgdrngg%g$lglsf(§/uet[}§ée%g}ﬁi§r? lﬁfﬂgﬁgﬁggi o{shgges and

Wi th adm ni sitoglhsmice dooatrsshasofu sadivhgnereo&rbioF @/ROFA edimaihs it om 1 to 99% of

t he heretof ore-enpl oyed dosages.. |If such additional ,agent(s) are used at
al |, pref er Bynynore¢epior dyresigedgsedrmciyiitan makfuht AMIHA s iy topiemiq darpain.
medi canment - ?@Tl{ i al ' E i:ngR:heyond the
initial dosﬁl%ﬁ{/l\nﬁ% %Q%R%g{% rs B %Oglgﬁgg&rr@n %u%%e%gg)??ﬂgﬁ%ﬁbg%ta é&gﬁmlr?"gduce si de
ef fect s caumedf {(IT&VIghyits cytofiZsmic domain. [§20,168] DE&ONthenur Rekt ToakmeNt met hods
descri bed herein, where an additignal ggent(s i.s_adm nistered in an

: 8

effective ahbaht-23# (199N AARagsireeweddoseradpls.in Rayeteandiingt vsted wi t h
any exposur f ) A\ QS [1. A an one
exposure. Iﬁe%é@%g%?é?énﬁa% E’l@%%‘@é@ |e'(t??tg’na agene'(t?}fogg 4i2g ﬁsiz;(c}r???fg%&;r ed with
the i1t ti al deKposatwé, J. |/mbafibh.hided da63d04e {1 99%) h OtlaatdicRb,analbdiagehnds¢s) i s

adm ni stered wi.th the.initial and second osures, In a still further
ebod nent - ARICSIE B A e A S OTE AR R ErR U IER | exposures.
is preferred thafooabserhé emi Pele@btBXBOFRE al DU LAS (RE n&In@faPl d, the

amount of such additional agent(s) is reduced or elimnated so as to reduce
t he exposur eecefftot, HeRn0slubh ectesponsible fagthstiransfieh osindiermad ot to theitshusas

[00170] e BofbP e el R o 3 R Pl gl e 87 e wdes

co- adisi ni st {183biYAng espuLaioh & ho@eHetaNi SéfTiAlnkAdLLobUsh NV SBPA tiBedsefindl at i ons
or a single pharmaceutical formulation, and consecutive adm nistration in

ei t her or debindmgupEeRn aredinopar(ags ¢-gt Kavede pad W ard.fanpepiosy Tedax 8 bot h (or
all) active E j n | cANngd kPl ogi cal
activities. (ﬁ%% %[(é)%%ﬂi?ﬁléﬁﬁe&z’%t?%%én}g%?&? ﬂ%ﬂg%?%ﬁi}%%ﬁ”l@? Zﬁed by any
sui t abl e neHirgon endl, UdBfog (Yane 7@ Bab2 13-6 2 ael);, WEubE4y w20 (Hinton ef al.).

i ntraperitoneal, intrapul ppnary, intranasal, and/or intralesional

adni nt stration. 5106k Binding ettt Rie P eend o7 e kol at PMafint r avenous
(1.V.9, int el e . i t ape i on.
i ahecal |y e dfini) GhIARS0ORRR pafhe BT PROHEARTIC TS

ant i - cancer tragéavtediaynauict] dinkey expeesathg ninsindicRa, bryinpuinseesi tnfwisé¢lothe e. g.

i th declining do th i - nt. P | dosing i
Gi ven i nt r aORRSIGRG BN QRGO dRaBeh g1 ARG pb ORIy hJEEr avenous

i nf usi on('s) des@RbQQh{iBdy arfHHistwibl BnBERASI BSirRdhedBlddifARIRRs2geAt S are
provi ded, each exposuré may be provided using the sanme or a different

admi ni st r at dlen fheenaspld, Shintds e phddBivdritheme 86h: €3e6Md29&by i nt r avenous
adm njstration. | ther .enbodi nent ch.ex ure i iyen b
subcu 5aneous adm’@?@? ?aﬁl%drlll.lg 'Tlt‘r%l(ljl)l/tgt ‘(”%lﬂne(r)atEi err‘ﬁfeéS Ogg? %erll]lgﬁl &ﬁ}ée l§<n|cl) %tﬁlr es are

gi ven by boptndnabyame nauecasd b30seHAGU mie bindinatit BF 8 hiddédube.g., an [ 00173]
I n one enbodi nent, the anti-cancer agent such as an anti-VEG- anti body is

adm ni st er ethtbedy) andgis bindipgpatsn ée-gnpuaitigsnt A nless indispted athepvisandénous

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

1:1 interaction between members of a binding pair (e.g., antibody and antigen).
30 The affinity of a molecule X for its partner Y can generally be represented by the
dissociation constant (Kd). Affinity can be measured by common methods known

in the art, including those described herein. Low-affinity antibodies generally bind



- 63 - push or bolus. For exanple, a steroid such as prednisol one or

nmet hyl predni sol one (e.g., about 80-120 ng iv., nore specifically about 100
ng i.v.) WO atmi1nd43t ered about 30 minutes prior to any ipafTEPR@n/068221 he
anti-VEG- anti body. The anti-VEG- anti body is, for exanple, infused through
a dedicated line. 5[00174] For the inLgyal dose of a nulti-dose exposure to
anti-VEGF antibody, or for the single dose if the exposure involves only
one dose, such infusion is preferably comenced at a rate of about 50

mg/ hour . Thimigeaylovdy vt ighd tedissasiage readily, avhesgas high-afboliy amdasigshour

i ncrements svery, 9&¥tt§%n¥i?¥t%$ %»targgﬁhﬁuqkﬁfnago t %p / hour .
However, ifSTHe"d je%%gﬁs %%%@r & i%g A" 2O Q8P Bn-T et ated reacti on, the
i nfusi on ramethods amfa@nab% pindaguda ity SreknowhOn bRl dit, hioCWhicBRAn bate, e.g.,
from 100 ng/ hour to 50 nP hour. Preferably, the infusion of such dose of
anti - VEGF awtedppidgurpeseg of thg mpregeefiinvention- fpediise dlusugie)and exemphanet ed at

about 255 m i n: ). I : | ec receive a
proph;Iactiéﬁyégg?%éggqg%ﬁgég%g%@ﬁ%ﬁﬁ%ﬁ&%%??%%%%ﬁ%p9?2$§¥sﬁg%out 1 g) and
15di phenhydr am nPOH@] {reom emiadddaéntSe (T dOor Eld ivalak’eadcoctisgtoothissi m | ar

agent) by mputh. about 30 to 60 minutes prior.to the start of. an jnfusion.
[00175] 1f i eattaed By agﬁ]ﬂglz%i@ﬁlgs?-bm%@wm@ﬁép%a@% given to
achi eve theytotal FARPSUN 6f ard RiLBEF BN tIEst THPREFUBIRN a8 BEdcriNEHy afat | body
infusions in this I nfusion enbodi nent are preferably conmmenced at a hi gher

rate than tfudloRdagissiyal Salutiensbiodingefignity eftFabbbertanti@éh isgidasured bThi s rate may
be escal ated, .e. q.. t a.yate of ~about, K 100 r, kncrements.every about
30 mot e toiriass B Pk Latate S8 gL S TRE ERBEY  ence an
i nfusi on-r epRt@de bEAGHLGGh SRl 6f@hh%1@@a4ﬁig%mezhéméagﬁjrm@ bogh@afiteddced to half
that rate, e.g., from 100 ng/ hour to 50 ng/ hour. Preferably, the infusion

of such secWiH aprntdigh eniifeasty-apeted phite &ee.i e 8. 26MEaR dhnd. iMe/dP1ql.e293.:865an about
1000- t ot i ted.. t 195 m 15 m nut .
to05 ol dose. 13 SR Bt L 52 B 3 PRAGENCS, M [

anti body antedhdorgisning!) aresbated cvethigte with Rp@uil 00a 4aptoride githF®y and nore
preferably the anti bodgLi s admnistered in a dose of about 0.4 to 1.3 grans
at a ¥r equetittipody (GumsELls) fodft miybsediumicarbonaty (B P W prgrsubssguentine mont h.
Still nore @ r.abl yo HRSE d . i n ot her
enbodi nment spﬁoglﬁegb‘gﬁ 2405(8»@21 to é-eﬁlél?lmu%l.l ‘%?ngﬁﬁ'agn%&qﬁ“gﬁgﬁﬁggﬁé@?’gd t he

ant agoni st iesppragdre (giprgximdte n2FCYr &da hon-hiwrthant plarce@ utho #26962and/00r | s

adm ni stered wi thi ri od of about 2 to. 3 weeks. 0177] .1 n one

embod nent P 2yt Pheiondye ROdon i GBS abhT R St 8- ar ug(s)
to treat theRARGEHthlaBeRRNIROE 1RTANBEPnti S, BARI£GhH PREstRY | ent has
been previously adm nistered one or nore nedi canents(s) to treat the

cance0. | n Qakagr taerS 793 diSAR T 99D h el hellap et intenestgathieamicubatednot r esponsi ve
to one or nore 'Ofn'hhe rredt':l}carre tts t hat had bgen ﬁr evi ouan/ adrg' nt& er ed.
such drugs P& WRMEROYRE SR KEPAHRIMBECbRur &4 SdRasR €T AL It % bP exanpl e,
anti - neopl apdurs) t8 QRIS that Meh apekdhed. ageRhSer, G¥nfikRSéscaragent s, and/ or

grow h inhibitory agents. 10More particularly, t he drugs to which the
subj ect maytrinsieig-te diqranyirg plafeer ingabation at room temperature (e.g., for one

hour). The solution is then removed and the plate washed eight times with 0.1%

25 TWEEN-20™ surfactant in PBS. When the plates have dried, 150 pl/well of
scintillant (MICROSCINT-20"™: Packard) is added, and the plates are counted on a
TOPCOUNT™ gamma counter (Packard) for ten minutes. Concentrations of each
Fab that give less than or equal to 20% of maximal binding are chosen for use in
competitive binding assays.

30 [00109] According to another embodiment, the Kd or Kd value is
measured by using surface-plasmon resonance assays using a BIACORE®-2000 or

a BIACORE®-3000 instrument (BIAcore, Inc., Piscataway, NJ) at 25°C with



VEGF ant agoni sts such as anti-VEGF antibodies. In a further aspect, such
anti cancer agentinclude an anti body or i nmmunoadhesin, such that

re-treat rnwot2oizi1esnt enpl ated with one or nore anti bodi eeCorEPRMTdI2AThESI NS
of this invention to which the subject was fornerly non-responsive.

151 V. Treatnent with the Anti-Cancer Agegt [00178] Once the patient
popul ati on nost responsive or sensitive to treatnment with the VEG-

antagoni st has been identified, treatnent with the VEG- antagonist, al one
or in conbi wanplihzed aiigen kM5 phips dant®nesponseagitstBU) nBaetlher apeuti ¢ benefit
to the patient wt neer.. For instance, [ eat ment result in a
20r educt; ont e mEP T8RS Bourn T osPEL PG (¢ P B RGRUT hraThala i, Lo men
with the conbithdtNom-aimanylaminopeasytetariarinidengirathlbe@sEDandddi t i onal
agent (s) preferably results in an additive, nore preferably synergistic (or
great er t hatydepispeqaimide ¥R bancpidingetodhe supphet hwsagtiospt ADPEEYiSr abl y, in

this conbi nat i t -1 m B L D stration of
the aad t1 on ChyTR DM A Heille 3L KR e hPPT2 H05 (BRI el

ant i - cancer atagkow rdats ofib alimimanetaahidve approrssatelpereregrodbenabl (RU)adbout t wo
weeks or |ess. L 79]. It w.ll be appreciated by one .of .ski|l in the
medi cal ar t SOUWPHEPRRE" ?A@&l%ﬁﬁmﬁwnﬁﬁﬁﬁm é?“ﬁﬁg?af%la@&?edsaaﬁt%t a

t herapeuticg ﬂlbfcl@ﬁrfr@afcftéd\’g%lo&;{(% l‘FZ')Tr kRfeti 8 MBI FentRRC ?\{zo-ﬁ&ﬁgéﬁzﬁ AL esng a

di agnosis of a patient's |1 y responsiveness to the 30anti-cancer agent

will be at Fate(0dissaylao S0MndP atdiajeatedan BSgviphQ §5% BWEETh20 Youlefaotant

adm ni strat| in i.ng,dosage, conbinati i th other _.agents i mng and

Fr equdney oK St S TRY PR pREOTMRED Ry Bl (FHSEeua IS e di aghos s

of a - 65 -aRpdibRkiation kdtkelkyy) PESQIASIYENRES a kith HI6He-ANbe CaARERIr agent, as

well as the patient's condl on and history. Thus, even patients diagnosed
.G.

with a di sobigemgwpesiehRlAvoed|etabiption SpEweed wrsionh @) bnsandianeapelyt o t he
anti - cancer still bg gL t t therew th, particularly
i n conbi nat P@lﬁl%\% i %S%é(g(fl%ﬁedrn %&e“ﬁ{}g’laﬁ%ﬁeg‘g%’ r%ga%ggen%squﬁ%g mﬁ%gsoglaﬁgé a
patient's respans(®nesdcilatel Aethanritio RANGLrSeegept Chen ef al., J| DOLEP. The
conposi tion_conpri si ngpan anti-cancer agent w | be fornul ated, dosed, and

adm ni>st er e%l93l3_ 5a8§1a@ %)n IEQqunsrta@rﬂXCW HOgdbd r‘i’é‘db‘?:%ﬂrfaﬁ?@lﬁsm@é. Factors
for consi defegéﬂa%e haf BB eCABE B orl- fe'bééﬂ%etcfé?erlﬂﬁfeg'bgﬂﬁﬁﬂg thLR)?eSQFntdI sor der
: e e , “the~c

being treate the particul ar elng treate inical condition
100f t he i nguenchingltechatque rfitat ntch®iresaths encodas¢ hed@ngsogeimaedes@r der, the site

of delivery of the agent, possible_side-effect t he of ant agoni st
Che et hod” BRISARTHPLES P BRI D3 SHbatN Y of Lt Hi SRPART8AY dnd. ot her
factors knowrct & BAO@INGPIASED hltORY $Fab M3 Pinl MY InYE7 ANRURL %&Eedclé‘e
anti-cancer agent to be admnistered will be governed by suc

consiZfer at i ohigcreasfi9oarBthiraimna ofjanienlas meapwed ini aspectréracterf, fedtdswe anount of

the anti-cancer, agent adm ni st ered parenteral | r d wi || in the
ange of apgit 1sg s s ThrERGERE (Ey hiamleior d e TRheml ary
dosage regi ARONAOM @Rt Rste&UThemso PRt onYE G tian bt laqid e sttd.ncl ude 100 or
400 ng every 1, 2, 3, or 4 weeks or is adm nistered a dose of about 1, 3,

5, 7.5, 10, 15, B0120] A/ kg ratgeryaty of gssogigtion, o asgoasERIate T “"Hose may be
admi ni st ere&'cc%Fdi;Zg %[tgg']i_waggc%g %@ébggét%ﬂnﬂh 4 AORESHKR: Bove @siff 2 3 dOSe€S),

such as i nfusions: ed above, however, these sudggested anmounts
of a5 - canBEACOBE 2080 @r 2 BIACIREG360Msyerin (HaAkorf Iich®i@paway CNDi screti on.
The key factor ip selecLing an appLO@rLate,dose and scheduling is the

resul t obt ai ned, 1094 T} Ihdipe g sulskpgoley _SIFIHI%’O%‘SB%GHW ﬁl_ﬂess,an{eheasanti - cancer
agentis ad %&H%ﬁ%ﬁ@%eﬁ&e&é QrficleRid H%Pfdegfete of sigfiari®) BURAS fvo ARRGR! aNCe, Or
occurrence of the disorder as possible.”[00183] The anti-cancer agent is
admi ni st er evhlbgs (Bmexsmpleabheassea@atsd withainudiibgdypafitbatngestign andphe ather

subcut aneous, i.ntraperitoneal, intrapul ppnary, Jintranasal,. and/ or
Tt al o1 ondirot A Gt S g cpmPei A DapUrb A PReT ! i the &
30 would consider the difference between the two values to be of little or no biological
and/or statistical significance within the context of the biological characteristic

measured by said values (e.g., Kd values). The difference between said two values



30i ntramuscul ar, intravenous, intraarterial, intraperitoneal, or

subcut aneous admi nistration. Intrathecal admnistration is also

cont enpl aveas1dmomddi ti on, the antagoni st may suitably peTa®rdnios2er ed by
pul se infusion, e.g., with declining - 66 - doses of the antagonist. Mbst
preferably, the dosing is given by intgavenous injections. [00184] One may
adm ni ster an additional agent(s), as noted above, with the anti-cancer
agents herein. The conbined adm nistration includes co- 5adm nistration,
usi ng separ &t @revampleaessahan @houaSQ%nlgls%thpmabMé@m lesathah gbantl 380, dess and

d f bl h
e pori oaANAPRIEBERp ffy b ity 055 MR RMA Consly txert cheir

bi ol ogi cal agéreNdeldoapardt®iOLiik] Aside from adm ni stration of anti-cancer
agents to the patient bg 10traditional routes as noted above, the present
\

i nvention incl ud€91inThe Bhrags Tsuhstiyytiafueducrdr apysubsigatinl iHiteiest r at i on of
nucl eisc aci r

expr o5ai on FRg e e B o Ll G DR S B Bim e v See,
for exanpl eyal\d (g&%dl@?&ﬂelasmmedmthg mdsiecuuesmcbthe g&meassbeampwﬂm generate

intracel lul ar. anti bodi es 510 There a or ro ch S to
getting therqﬁ?fewrcem&@raaor(ra@%?@%)a%% t%ﬁ?%?%@& i ihg ati gyt ?

patient’'s cCglrfofonch PetMle¥®@ RN 0841165 YPbe (!):f%rtatfsﬁcé{'Sf%ﬂlf%h&é/@ftﬂmttﬂ@c&ﬂ&!te' c acid
is injected directly into the patient, usually at the site where the

ant agom st ofsthe boplogied chzﬁfaq’ztelesnC\maasulted@atsmelmalues I(l@ngtdmahIeS)s Tells are

rem)v ucl ebc acid i nt,roduced i nt the bso at ﬁj eI | s and t he
t ee

oa ey poteRrSegbE Rt By PubeTS Bhet Bir e bR PRt or

exanpl e, enﬁ@@%b'é@tze% gf&mr%ﬁ%@u&m@éMﬁaM@MM%ﬂm éﬁt@d into the
patient (see, Pat ent Nos. 4,892,538 and 283,187). There are a
variety of thééﬁh@lﬁéé% apveafungtioneoffthe valke Fos dleciefryennelsoriperaiesiadlese.o vi abl e
Cransierred | nto ool BGUARRERSUNGEAPER MOERDE! shMRAISHEL AR 0 07 (e

i nt ended hofirtherl eshi sgbl @@irfoLiciBditeationk irt the IgG&FTd%ilﬂl’exlﬁlblmhﬁf&Béﬁ acid into
manmal i an cells in vitro include the use of | i posones, el ectroporation,

ni cr 0i’nj ect PiBAIngA&imity fgg hyman Peioyeranraghb ociyrnltavew ‘Eil‘érﬁbipﬁﬂégﬁ?a pat
precipitati LR At | 7&1 N dy i f Viohgo[e! i very of
t he gene |sfégStr etf?@v?tr ngss? % ’Olé%i! %%&(gur%g% e{?éraf)? ge?é?te |8ﬁw vo nucl eic
aci d transf prefdaagdhat lgasd 2 ﬁdﬂmientm&apfeé@’ablgm1m$th50|foldltoabz@ndﬂ@ (such as
adenovi rus, fI—@rpes sinplex | virus, or adeno-associated virus) and

l'ipid- based"% stens (useful lipids for |ipid-mediated - 67 - transfer of
the gene are DOT{dp, 1 HORE: daddelddPCoChRleasd a8 af @Rl thh: thAtv AR B etk Rk Ons i t
is desirable to provide the nucleic acid source with an agent specific for
t he t28r get wedtingnt vs;lmlmh swtaaane/metcbtedy nsgikead 6ff the fronentgorg eThis ghfdase menbr ane
protein on the tar and for recept aon the t et cell,

Bt e Wher o 1 AhEE S Boash o BERsBludnd FEREHRo R bRa BB urt ace
nmenbrane pr@hRhpréfisRed ﬁlteeﬂhmmtalhoelﬁmlwﬁ@[smslueawnbeqdmsmdltﬂ‘ngrexmm@tl ng
and/or to facilitate uptak e.g. capsid proteins or fra%ments t her eof
tropic for of geardersio be treased Qf91|§én01ti ¢aped)i (6. mepligppftaad Renigh Samersder go

internaliza [ cel lul ar

| ocal i zat i o¥rl1(5 an&i{&n%é%}é%& ?%‘8?‘] %xfaﬁ?@%awﬁfnlanlgl as{r?‘é’(rt:eﬁhl que of

r ecemtsor - nehlymmiarﬂ,ﬁandodmt g&nsulals nthesophbded dspithelial el end by Wi et al ., |
Biol. Chem 262:4429-4432 i and Wagner et al PNAS USA 87: 3410- 3414
(1990) . Genblagareeling ISézFfH:rSgéﬂ SYBHOTYp OPHRYPEiC apd OSE IGiEAEsFor  exanpl e,
i n Ander son. &k flisorddGl €Nce 256: 808-813 (1992) and WO 1993/ 25673.

[00115] The terms “cell proliferative disorder” and “proliferative disorder”
refer to disorders that are associated with some degree of abnormal cell
30 proliferation. In one embodiment, the cell proliferative disorder is cancer. In one

embodiment, the cell proliferative disorder is angiogenesis.



[ 00188] An anti-cancer agent may be conbined in a pharnmaceuti cal

15conbi nation formul ation, or dosing reginen as conbination therapy, with
at | east woeordddi4sronal conpound havi ng anti-cancer proPETtEPRGL/0d12RT7 at

| east one additional conpound of the pharmaceutical conbination fornulation
or dosing reginmen preferably has conplggentary activities to the VEGF

ant agoni st conposition such that they do not adversely affect each other.
20[ 00189] The at | east one additional conpound may be a chenot herapeutic
agent, a cyt ot oxi®1aglehtumer”castuskd hereinarajersvp #ll nedplastic eely sepydhend an

anti-hornonal ..agent, an.antir-andiogenic a an anti - | hangi ogeni c
agent. “and DHETRR sfiagRat Q%R G AN e Blbls XiRRRcant
conmbi nat i oncdlR aataikdies Thaterds ecaatéreCtehn@rbar, tcbi ppslitpatee disb@sded. A
pharmaceutical conposition containing a 25VEG- ant agoni st _(e. g , an
anti - VEGF amrPhisefive gisprder's sndc dhper sie aot eualbe eclesaye 3 refefied {9 ve anount  of
an antj - neoplastic agent, a chenotherapeutic agent a growth inhibitory
agent, a cytotoxic agent, or conbinations thereof. [ 00190] In one
aspect, the firsfooddnpdhactring "e@ancaritahd WaGkerand"irbfedyo andtstrite the | east one
additional co und is a.therapeutic antibody ofher th an anti-_ 30 VEGF
antibody. | PYGHECHFRISEPHHERR In DAY sty Pl SberFBAE by laedi s an
anti body t haly @bﬂf@?ﬁtﬁ)gé%%&%lg&&* dansdihAG& BRKE ot 1infltcANE, GRRRshent the at

| east one additiona ound I's an anti-HERZ antibody, trastuzumab (e.g.,
Her cept i ng, lymphégha; bl@gneat odomal, aed leuBgntahMSanp#tiarei s@mpleSAf sudn one
enbodiment the at | east one adgi ti onf}l co%%oqu iqs1 an a]Etil- E‘ERZ ant i body,
per t tPumab {AATHPL A SEMIUEBRENTE GRS ENS Cat WGP AL EL Yingea,  see
U56949245) . cdnde@RofERaM c8E Ring chi@r 3deh &ARdn ML RHE I dn0RR] sqmamBednd is an
anti body (either a naked antibody or an 5ADC), and the additional antibody
i s a secondsareinpmd of thednng), canicen of thepertthneum, ihbpaigceliplameancer, gaghcohat a
conbi nati on u econd,. third, f h, fifth sixt re antibodies
(el ther nakefiradt GRegaaRing B st Gleblhet et Ponflfil sflssti ogent <

di sorder. [QRd8dihg@ femetabier paneteati€ carkat)Tehsblagtome Cofdadl @enddr tdVatili S

i nvention may 10i ncl ude adm ni strati on of a VEG- ant agoni st anti-cancer
agentldand, FHEPEVeIFaRFAiadder carceadirpHomadiralst exncenerdpdinagrlly bone
mar T ow and Rer BTl bk thd I AARRAIARbS o AR BEaR b OL B CaRENt 2
chenot herapeuti ¢ agent, or a growh inhibBitory agent. ’I'n one of” such

enbodi nment s¢olarectabomicte padpensdtiia cagemineicsrcaronagedlivaonr glandcartinoat) on of
agents such @s, for xar‘r(PI e, cycl ophospham de, 15h1>/droxy%§un§rubi cin,

adr i anyci n, KiBROPIBNHCARCETINEE FAISET. RECSEERRIIOPINTHY 8l gapesiniiyBtidfancecHoP, cvp,
or COP, or h%@@i@ﬁ%ﬁﬁ%ﬂﬁ'ﬁﬁo&%‘}ﬁes@o‘f heRd hadRleR cafidt | o KiiZas (B cdll

HERCEPTI N(r), OWMNI TARGInm) . The conbi nation therapy nmay be adm nistered as a
si nmul20aneoulynphogeduehtdirg lopegyhdeiollionte mondiidgkmtsdy mghsme (MHL)anall, t he
conbi nati on, nay be. injistered ip tw o0 re inistrations. 20The

conbi ned. aaHITheRisoon VG bgdut Buk AieRlraliRuts SHT: RufhslugiRts o

formul at i ongiffike NHLI; ReYhearRiBITBRERIBIdsE @NHIOMBH @b ©R:mphaBlasiIgECut i ve

adm ni stration in either order, wherein preferablékt here is a tinme period
whi | e bot h igh gsadeysmall nopeclesyeh eedl N bulky dlingssoNdkemanthedlr bi ol ogi cal
activities.; [0 ] ( ' t r nt W n.anti-VWEG anti body
25i nvol ves phlé)%g;}%%big%]g%?ggtﬁgE;?I%s??}lfoaq}?a?giﬁdo ﬁg%nggﬂ%lismgéﬁgépb@glgmléﬁf dentified
her ei23, andcladsic l§mphocPtic MakemNEND) s tiphoblagrtsketia gAOM; Maimhi bi t ory
agents, including coadm nistration of cocktails of different

chenot her apgslt levkeayanthsonienystablistiasakemia. abpesétipptilaide t axanes (such as

pacti taxel pnddaceraxeldaigndlabTRm NEAGYEL B AN LR bRirBhgsRr at i on and

dosi ng sche s for suc enot herapeuti c agents may be used according
t o manuf act assecihted witht phakdmatnsespedema (such as that associated with brain tumors),
and Meigs' syndrome.
30 [00118] The term “anti-neoplastic composition” or “anti-cancer

composition” or “anti-cancer agent” refers to a composition useful in treating

cancer comprising at least one active therapeutic agent, e.g., “anti-cancer agent.”



as determned enpirically by the skilled practitioner. Preparation and

dosing - 69 - schedules for such chenotherapy are al so described in
" Chenot hewapy128aos7ce”, (1992) Ed., M C Perry, WIIiankeCE&/BrRdRioR27
Bal ti nore, M. [ 00193] Suitable dosages for any of the above

coadm ni stered agents are those presenily used and may be | owered due to
the conbi ned action (synergy) of 5the newy identified agent and ot her
chenot herapeutic agents or treatnents. [00194] The conbi nation
t her apy nmayEpsrmoplesiel thegpeutigyrcenin dansir eppeeragppis) igickde,dut aje lanitedde, @£ ect

achi eved when t acti.ve ingredients used tqgether .is greater than the sum
of 't he ef f et tn ey Secrl e ILRRIST Reb B3 Rt Radiaabifls (R

syner gi sti cradfdtio thei®y, bexi-ahdiageted s whaits, bhe-lpaphangidep@dsedigentks are: (1) co-
10f ormul at ed and. admi ni stered. or delivered sinultaneously in a conbi ned,
uni t dosageaHpEGHs agentsrantictpbuliypagepisy el gheragepisiaieyicaneeri sychays ati-el  as
separate fo | at | oI g § |§I9JE'TF 0 . i jvered in
alter %ati on t e?g‘t‘}%?’ ﬁées’s{/nrtlleéglzgtx?c e ei‘se%?%rlrdaéfﬁ}%legg&t %?é{l&g(g r%ﬁ?\{t he

conpo ;J nds a_(EﬁHdm'mé%h'st etz o tyd@ir’llevlén@é ilﬂﬁblim@T)lltSm!/EGF@\l iéghibﬁxys{ (53] ﬂ\ ent
injections in separate §yringes. |I.n general, ring a nat ifgn t her apy,
an effecti v%rl‘HB’étg r?ﬁvaga)cﬂla% _tid%‘_"? Pl @fter i‘g‘ﬂﬂmﬁgfﬁ%tg%ﬁe"sequenti ally,
i.e. serial i WBev 1)), LOOKLPBHIRRD (ST é‘éwcox?d;)f Rdfe¥ehsdQradRs of two or
nmore active ingredients ‘are adm ni stered’ fogether. [(00195] For the
preventi on oragangshd @entneofraldiisg agdodidspthappnd pr ozt @ noors afjheddllowmmg

addi tional fher i ¢.agent. wl nd t i se to be
treat'dd, 20?%&5@%?501&"6_%%%,Ph@'gsve%&@ﬁﬁggﬁmwﬁ?% di sease,
whet her t heyVEEeadpi @) MRATIIAGoAAMIIIRR Bl 0aRB@NAnEGrBarfél BhdhiShluBhts f or
preventive or therapeutic purposes, previous therapy, the patient's
clinical hi¢eofpmbhttipasihereobateloHaclvirdindhg myentiost and addi tional agent,
and the discreti e i hysi cican,  The i.st and
addi ti onal agent Rjgrl gé]s%}igtu 3%@e?§gmq%a§?%ﬁecf f%(s)t(f ﬂie}ﬁ%agﬁ%e:rﬁ’?&é%qg One time or
over a seri gfengt td heatthendtsral dhgseviie mdhag@nostell iy Pefed, lajd agibai st er ed
as set forth above. Depending on the type and severity of the disease,
about!520 ngpertormsd sbertgy Hepbylaxiner dueng the Aeyrsaglediniqas PatholoaY + i al  candi dat e
dosage for pdglplSiFald d%@rehf?nénft‘ﬁlcﬁgﬁe'p‘?&ﬁenﬁ%%é&ﬁfen?e“ &Fre&?ff’e@é&f by one or
nore separate adm nistrations, or by continuous infusion. e typical daily
dosage m ghdiseaagdled@fionot ghgudmardimboshimed ofrfyndrec86r indired®, 90 ny/ nR, 125
ng/ n2, 200 ,. 400 mg/ n2, 5 /2 or nore, depending on the factors
ment i oned ag%(}@%glﬁérc%eﬂ@swa oL piest afquwglgdv@ﬁﬁg%%éﬁ FA¥ILC5HC| onger,
dependi ng 0py il s& rddidstiBA, anielibfation d Palliafét OEME distast Ui iaREferkiBlibh @
desired suppression of disease synptons occurs. Thus, one or nore doses of
about2020 nydmidpr&&dmyder®sis9dn pemerembddifenty/ arRibodied ofvidpe myendo aregised, 500
nmg/ n2, 600 or. any c .nation.thereof) may be adm nistered to the
pati ent . Su@({egﬁ's(%’ elr?ﬁgl%gte%eﬁ?%?req‘gﬁg?rnt ermttently, e.g. 5every week or
every two, three weeks, foyr, five, or six (e.g. suctjg that the patient
recei ves from abAfd 2¢ o't §EBHERMANBhtIFLerogn afigyt © e VeI 4853885 t he

addi tional AaemRk bheridid df'ﬁ_h{el@ceﬁa@h@acmgkmegl@é@pheiagu&%d by one or nore
| oner doses may be adm ni stered. "However, other dosage regi mens may be
useful . Thepppbgrassresflt.t hi s therapy is easily nmonitored by conventi onal

t echnj d . 1QV. Phar. ical F | at i 0196
her anet o for alRE L As e a R eRSuTaart Mtatosy melschATe b 1 he
present i nvgRthRAtish &gBhiSPR BthabRist HhPLAFACEIdINtb REtdrh uchisagoni st havi ng

t he desired degree of purity with optional pharmaceutically acceptable
carriers, esig¢ase siates agepexsrabmeigiepsthe ndinduglognd the abiibpefi the zed

formul ati on s, 15sol utions. F eneral . infor L Op _concer ni ng
formul ati oni‘{bgé‘%‘ge?@&é?{e’ G lr%%r ael}qggﬁn.m??o ﬁ?lem $ %Sl(riggbegygﬁ%‘ﬁnephﬁhar macol ogi cal

Bases of Thiidapéul i asher@pdutically efferigaamouliiesiso ofe inGehioRaAy (0Lt Jr,
Rem ngt on' s Pharmaceuti cal Sciences, 18th Edition, (1990), Mack Publishing
Co., ¥ast or fletrimepiabeffecaneithe systageimolgeule, agamest pr pntagoyst pregupweighed cal

Dosage For gy Raf &a&fighiMrdefihi SR tDekketm NEWagQlifally effective

amount” refers to an amount of an antibody, polypeptide or antagonist of this




20Li eberman et al.., (eds.) (1990) Pharnaceutical Dosage Forns: Tablets
Dekker, New York; and Lieberman et al., (eds.) (1990), Pharnaceuti cal
Dosage Fowomoi2Diigjer se Systens Dekker, New Yor k, Kennet RCAEPR@I1062237 (ed.)
(2002) Dermatol ogi cal and Transdermal Formnul ations (Drugs and the

Phar maceuti cal Sciences), Vol 119, Margel Dekker. 25[00197] Acceptable
carriers, excipients, or stabilizers are non-toxic to recipients at the
dosages and concentrations enployed, and include buffers such as phosphate,
citrate, andventhsreftectamioc tei disdiseapr prodisatdertis aimammali (akp pafteobbile aci d and
met hi oni ne; ,preservative such as .octadecyl di net hyl benzyl ammoni um
Chi or L de: - S SRRTITSAM ek En B P BRI R e B s RER A L
chloride; phahiedr.of 38kuet ydllsoOfedbedihy hurdbdicdhdr; weaghtyinhibar @beriswsdGbmas net hyl
or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and
mcresol ); eeetrsf eeieablyiarysencer edbinfiaioappamenpherdrgassPhpel ypept i des:
prot eizns, sych 1 I - 2ol { ns;

hydr oghi lic %dlsﬁﬁveﬁ)gogtpc%k%g g}f)d(;?rf%?él@# E@P)r %Fl}oég%éek%smasﬁi%ﬂg%:ug@%éuch as

gl yci ne, gl esttent] taemor gspeth pgyidie, relivvetto dome extantgineion@oreof thg symetoms
nonosacchari des, disaccharides nd ot her carbohydrates including glucose,
mannose, ora%&%%eﬁegﬁg% (R B4 n@%éﬁ%@eéﬁl&%&n /R0t gayAh ol a
sucrose, S ”BHmnthJancér refiakQss be rcyﬁ)@{agl: Ld/or %t%xifcpfnrﬂd%%n%ﬁﬁﬁé?ﬁ;tw ns such

as sodium netal” conpl exes (e.g. Zn-protein conplexes); and/or non-ionic
sur f act ant sthetaphutasl 1 AHENRe anRIUDRGNI ICSTN inbibitpol anettny| Enanotfieycol ( PEG) .

[ 001 Exe ar.y anti-VEG- ant.i body fornul at.ions are scribed in U S.

bat el nos. TR0 @il b ipafPaly SR MBS B SUR R rdeices ar o

10f or nul at egyraitval’sf A tieht. ITA afbMe Enbtiem¥itadhs thdriheaBELIR dFfe@fiPOsthomit s, 100

ng of the anti-VEGF antibodies are fornmulated in 240 ng a, a-trehal ose

di hydrate, B3nzmaynsibdi Groreres Pereiesiquissobadyd of gpabenidr Fregressong ng sodi um
phosphat e (4di e . te 2 r
i nj ecti on, B AR Ka S AVEONE 6%?%&%@9%3%%%8@@% BRI pogi e
are forml ag@thd whigbQccdlingo dheasbéssinahtagehdireitiat phesici? oBinvastidathrum
phosphat e (nonobasic, nonohydrate), 19.2 ng sodi um phosphate (dibasic
anhydrous) , the Patier§ sshhiepsciqsanet BRIOMSYPTogat- &r> dO8F NPT ESSon, USP. [ 00199]

Lyophilized for O%%]ggs.._p%q%g}agg%ﬁ%ef&gggéé%ﬁ@g@u&f&g[g' N shé@li on are

descri bed, for exanp [ (Andya et al.). Such

201 yophi | i zeffledtioe,ratldatagenandnfiay péreodset anstrictessady, toi dchiesie shei desindde di | uent to
a high protei nmc]oncentraéj on @‘pg t he reconstituted f%&gpl.ati on naey be

adni ni st er eBFBRHRTHCEBLIPYIREY PHFAfTaIA Y SHEC A PERNSHCHE Aeiers used

[ 00200] Cr}ﬁﬁs%%lebt?s iof B &t @b ehdier @R AGQUate, ﬂ{eeprél%}%@a&i‘éﬁlkﬁé’@écﬁwd- See,
for exanple, US 2002/0136719A1 (Shenoy et al.). 25[00201] "The fornul ation
her eid® may aheumtcolessihan thertherapramicalheetfestive enoartpound (an addi ti onal

agent (s) as note v referably thogse wifh co ementary activities
That do not acveledrsl The b bR s S nitd Gt BRI Rttt R arount o
such nedi caimninGibike PE Prbverte theCRACHINGS cOlls AddPoraaBiR deandtiby PEcals. Ve

ant agoni st present in the formulation, and cli nitggl AQaranmeters, of the

30subj ect s. teTnas iptesrled Feiackide Fadienglive GARPengehtAs) . br el noYedRabove.
[00202] Thepast igyesi pgredients, TBY.«3k ?s%%cg)gﬁt?f‘bﬁ %e%oth§a§@u?i%%g&ﬁ§m es

prepared, for éxanpfe, by coacervation ni qués or ntertraci al
pol yrsr i zat é.gnmethotrébdite, allGamekaFlce alkajodd O incetinyd, oRibldstins etaposide),
gel ati n-m crocapsul es and poly- (methyl methacyl ate) m ¢rocapsul es,

respect i vel §OXO¥PIEI8| EiPAaRN.dPLgMUEn Cv EpiPraRIcEnsaUIPBIVI X GhPNE, | i posones,
' macr oomil G ong e e R DAE IR R bR S8R fERRSARS €5 or
antibiotics, and toxins such as small molecule toxins or enzymatically active toxins
of bacterial, fungal, plant or animal origin, including fragments and/or variants
30 thereof, and the various antitumor or anti-cancer agents disclosed below. Other
cytotoxic agents are described below. A tumoricidal agent causes destruction of

tumor cells.



5in Rem ngton's Pharmaceutical Sciences 16th edition, Gsol, A Ed. (1980).

[ 00203] Sustai ned-rel ease preparations nay be prepared. Suitable exanples
of sustaiweaeraliemge preparations include sem -perneabl eCratreélams220f solid
hydr ophobi ¢ pol ynmers cont ai ni ng the antagoni st, which matrices are in the
formof shaped articles, e.g. filns, opzm crocapsul es. Exanpl es of

sustai ned- 10rel ease matrices include polyesters, hydrogels (for exanple,
pol y(2- hydroxyet hyl - met hacryl ate), or poly(vinyl al cohol )(L pol yl acti des
(U.S. Pat. No. 3[0?)724]9M)chem@tﬂi@layﬂcﬁr@g@m" lis @mﬂtnaml@omp wﬁg} in the
ethyl-L-glu on- Lene n acet eqr adabl e

| actic aci d%r(aa[ oti(l) SRE- cod”o‘fs (‘?reC% étuglﬁlpg% ar%mlf %‘@6 (injectable
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30 epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin
C, mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin,

puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
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phenamet; pirarubicin; losoxantrone; 2-ethylhydrazide; procarbazine; PSK®

15 polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin;
sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-
trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin
A and anguidine); urethan; vindesine (ELDISINE®, FILDESIN®); dacarbazine;
mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside

20 ("Ara-C"); thiotepa; taxoids, e.g., TAXOL® paclitaxel (Bristol-Myers Squibb
Oncology, Princeton, N.J.), ABRAXANE™ Cremophor-free, albumin-engineered
nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,

Schaumberg, Illinois), and TAXOTERE® doxetaxel (Rhone-Poulenc Rorer,
Antony, France); chloranbucil;, gemcitabine (GEMZAR®); 6-thioguanine;

25 mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin;
vinblastine (VELBAN®); platinum; etoposide (VP-16); ifosfamide; mitoxantrone;
vincristine (ONCOVIN®); oxaliplatin; leucovovin, vinorelbine (NAVELBINE®);,
novantrone; edatrexate; daunomycin; aminopterin; ibandronate; topoisomerase
inhibitor RFS 2000; difluorometlhylornithine (DMFO); retinoids such as retinoic

30 acid; capecitabine (XELODA®); pharmaceutically acceptable salts, acids or
derivatives of any of the above; as well as combinations of two or more of the

above such as CHOP, an abbreviation for a combined therapy of cyclophosphamide,
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doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation for a

treatment regimen with oxaliplatin (ELOXATIN™) combined with 5-FU and

leucovovin. Additional chemotherapeutic agents include the cytotoxic agents

useful as antibody drug conjugates, such as maytansinoids (DM, for example) and
5 the auristatins MMAE and MMAF, for example.

[00125] “Chemotherapeutic agents” also include “anti-hormonal agents”
that act to regulate, reduce, block, or inhibit the effects of hormones that can
promote the growth of cancer, and are often in the form of systemic, or whole-body
treatment. They may be hormones themselves. Examples include anti-estrogens

10 and selective estrogen receptor modulators (SERMs), including, for example,
tamoxifen (including NOLVADEX® tamoxifen), EVISTA® raloxifene,
droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone,
and FARESTON® toremifene; anti-progesterones; estrogen receptor down-
regulators (ERDs); agents that function to suppress or shut down the ovaries, for

15 example, leutinizing hormone-releasing hormone (LHRH) agonists such as
LUPRON® and ELIGARD® leuprolide acetate, goserelin acetate, buserelin
acetate and tripterelin; other anti-androgens such as flutamide, nilutamide and
bicalutamide; and aromatase inhibitors that inhibit the enzyme aromatase, which
regulates estrogen production in the adrenal glands, such as, for example, 4(5)-

20 imidazoles, aminoglutethimide, MEGASE® megestrol acetate, AROMASIN®
exemestane, formestanie, fadrozole, RIVISOR® vorozole, 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

25 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
inhibit expression of genes in signaling pathways implicated in abherant cell
proliferation, such as, for example, PKC-alpha, Raf, H-Ras, and epidermal growth

30 factor receptor (EGF-R); vaccines such as THERATOPE® vaccine and gene
therapy vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine,
and VAXID® vaccine; LURTOTECAN® topoisomerase 1 inhibitor;
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ABARELIX® rmRH; lapatinib ditosylate (an ErbB-2 and EGFR dual tyrosine
kinase small-molecule inhibitor also known as GW572016); and pharmaceutically
acceptable salts, acids or derivatives of any of the above.

[00126] A "growth inhibitory agent" when used herein refers to a

5 compound or composition which inhibits growth and/or proliferation of a cell.

Examples of growth inhibitory agents include agents that block cell cycle
progression (at a place other than S phase), such as agents that induce G1 arrest and
M-phase arrest. Classical M-phase blockers include the vincas (vincristine and
vinblastine), taxanes, and topoisomerase II inhibitors such as the anthracycline

10 antibiotic doxorubicin ((8S-cis)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexapyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-8-(hydroxyacetyl)-1-
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,

15 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

20 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.

25 [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
primates) for which treatment is desired. Most preferably, the patient herein is a
human.

30 [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,

symptoms, or other indicators of an angiogenic disorder. Intended to be included
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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)
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
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
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
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)
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
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
current treatment with one or more medicaments experiences one or more negative

side-effects or adverse events associated therewith that are considered by an
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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
such as endometrial cancer, non-Hodgkin’s lymphoma, breast cancer, prostate

5 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
another patient with a previously administered medicament. Such side effects

10 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
and/or results of a second analysis or protocol. For example, one may use the

15 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
specific therapeutic regimen using an anti-cancer agent, such as anti-VEGF

20 antibody, should be performed.

III. Methods
[00136] The present invention provides methods for identifying patients
who may benefit from treatment with an anti-cancer therapy comprising a VEGF
25 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
benefit from anti-cancer therapy comprising a VEGF-A antagonist, and methods
for optimizing the therapeutic efficacy of an anti-cancer therapy comprising a
30 VEGF-A antagonist
The methods comprise determining an expression level of VEGFi,; in a

sample obtained from the patient, wherein a level of VEGF,; in the sample
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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.

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;; at 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
[00137] 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 ;) in the sample could be determined and compared to the level of VEGF 5,
in a reference sample or to a predetermined reference value, respectively. Patients
with an increased level of VEGF 1, 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 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,;; 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

VEGEF antagonist.
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[00138] 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,

5 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

10 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.

[00139] In further expressed embodiments, the present invention provides
a method of predicting the sensitivity of a patient to treatment with an anti-cancer

15 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; in the sample; and predicting
the sensitivity of the patient to inhibition by a VEGF antagonist, wherein an
expression level of VEGF),; at or above a reference level correlates with high

20 sensitivity of the patient to effective response to treatment with a VEGF antagonist.

[00140] 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

25 (including, e.g., metastatic pancreatic cancer), gastric cancer and lung cancer, and
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

30 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.
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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
5 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.
[00141] The sample may be frozen, fresh, fixed (e.g. formalin fixed),

10 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

15 subjected to post-collection preparative and storage techniques, e.g., fixation.

A. Detection of VEGF 2,

[00142] VEGF, protein or nucleic acids 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, mRNAs or DNAs

20 from a genetic biomarker of interest using Northern, dot-blot, or polymerase chain
reaction (PCR) analysis, array hybridization, RNase protection assay, or using
DNA SNP chip microarrays, 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

25 the invention, a method for detecting mRNA from a genetic biomarker of interest
in a biological sample comprises producing cDNA from the sample by reverse
transcription using at least one primer; amplifying the cDNA so produced; and
detecting the presence of the amplified cDNA. In addition, such methods can
include one or more steps that allow one to determine the levels of mRNA in a

30 biological sample (e.g., by simultaneously examining the levels a comparative
control mRNA sequence of a “housekeeping” gene such as an actin family

member). Optionally, the sequence of the amplified cDNA can be determined.
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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 Antibodies: A Manual of Techniques, CRC Press, Inc. (1987) pp. 147-
158.

[00143] If reference is made to the detection or level of VEGF;; this
means that the VEGF, is measured. [00144] As to detection of VEGF 1, 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 binding the short VEGF-A isoform VEGF,;. Preferably the short
isoform is detected with an at least 3-fold higher sensitivity as compared to the
longer isoforms, especially as compared to VEGF65. In one embodiment an
antibody having an at least 3-fold higher sensitivity for VEGF,; as compared to
VEGF 165 is used. Such at least 3-fold higher sensitivity for VEGF; is assessed by
comparing VEGF165 (purity at least 90% by SDS-PAGE and concentration
determined by OD 280nm) and the isoform VEGF121 (purity 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¢51s only one third or less of the
signal as obtained with VEGF 1y, then VEGF ), is detected with an at least 3-fold
higher sensitivity. As the skilled artisan will appreciate the signal is preferably read
of at about 50% of the maximal signal. Also preferred the sensitivity for the short
isoform VEGF ), 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 i¢s.

[00145] In one embodiment the isoform VEGF,, is specifically detected.

Such specific detection is e.g. possible if antibodies, especially monoclonal
antibodies are used and employed that bind to the sequence generated by joining
exons 4 and 8 in VEGF ;. The monoclonal antibody that binds to the sequence
generated by joining exons 4 and 8, respectively, in VEGF;,; will not bind to the

amino acid sequences comprised in the longer VEGF isoforms 165 and 189,

0
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respectively, since therein other amino acid sequences are present due to the
joining of exon 4 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 i, in the
above sense is acknowledged, if the antibody used exhibits less than 10% cross-

5 reactivity with those isoforms not comprising the sequence generated by joining
exons 4 and 8, e.g., VEGF 45. Also preferred the cross-reactivity will be less than
5%, 4%, 3%, 2% 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

10 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
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

15 the amino acids 115 and116 of VEGF,;. Also preferred it will comprise at least the
amino acids 114, 115, 116 and 117 of VEGF3,. As the skilled artisan will
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 ;.

20 Specific polyclonal antibodies can be obtained by appropriate
immunosorption steps. Monoclonal antibodies can easily be screened for reactivity
with VEGF,; and appropriate low cross-reactivity. Low cross-reactivity in terms
of the VEGF,;-specific antibody can be assessed using VEGF-isoforms containing
the amino acid sequences formed upon joining of exon 4 and exon 7, and of exon 4

25 and exon 5, respectively.

Various measurement methods are at stake and, for example, the sample
may be contacted with an antibody for VEGF,; under conditions sufficient for an
antibody-VEGF,; complex to form, and then detecting such complexes. The
presence of VEGF 5, protein may be detected in a number of ways, such as by

30 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
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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

5 competitive binding assays. These assays also include direct binding of a labeled
antibody to a target biomarker.

[00146] 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

10 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 VEGF,,. After a suitable period of incubation,

15 for a period of time sufficient to allow formation of an antibody-antigen complex, a
second antibody specific to the antigen (i.e., VEGF1,)), 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

20 VEGF ), 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 |, is immobilized and an antibody binding to VEGF 5,

25 optionally carrying a reporter molecule may be used to detect the target molecules.

[00147] 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

30 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,
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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
5 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
allow for binding between the first or capture antibody and the corresponding

10 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
binding of the second antibody to the complex of first antibody and the antigen of

15 interest

[00148] An alternative, competitive method involves immobilizing

VEGF 1, on a solid phase and then exposing the immobilized target together with
the sample to a specific antibody to VEGF;; which may or may not be labeled
with a reporter molecule. Depending on the amount of target and the strength of

20 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 antibody tertiary complex. The
complex is detected by the signal emitted by the reporter molecule. By "reporter

25 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, fluorophores or radionuclide containing
molecules (i.e., radioisotopes) and chemiluminescent molecules.

30 [00149] 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
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alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates
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

10 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
be further quantitated, usually spectrophotometrically, to give an indication of the
amount of VEGF,; which was present in the sample. Alternately, fluorescent

15 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 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

20 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
appropriate wavelength, the fluorescence observed indicates the presence of
VEGF ;. Immunofluorescence and EIA techniques are both very well established

25 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.
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.

30 [00150] 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,
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the method. For example, one of the container means may comprise a probe that is

or can be detectably labeled. Such probe may be an antibody or polynucleotide

specific for VEGF 1, protein or message. Where the kit utilizes nucleic acid

hybridization to detect the target nucleic acid, the kit may also have containers

30 containing nucleotide(s) for amplification of the target nucleic acid sequence and/or

a container comprising a reporter-means, such as a biotin-binding protein, e.g.,
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avidin or streptavidin, bound to a reporter molecule, such as an enzymatic,
florescent, or radioisotope label.

[00152] Such kit will typically comprise the container described above and
one or more other containers comprising materials desirable from a commercial and

5 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.

[00153] The kits of the invention have a number of embodiments. A

10 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 short VEGF-A isoform VEGF;, and the label
on said container indicates that the composition can be used to evaluate the
presence of VEGF; in a sample, and wherein the kit includes instructions for

15 using the antibody for evaluating the presence of 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.

20 [00154] Another embodiment is a kit comprising a container, a label on
said container, and a composition contained within said container, wherein the
composition includes one or more polynucleotides that hybridize to a complement
of VEGF |, under stringent conditions, and the label on said container indicates that
the composition can be used to evaluate the presence of a VEGF;; in a sample, and

25 wherein the kit includes instructions for using the polynucleotide(s) for evaluating
the presence of the biomarker RNA or DNA in a particular sample type.

Other optional components of the kit include one or more buffers (e.g.,
block buffer, wash buffer, substrate buffer, efc.), other reagents such as substrate
(e.g., chromogen) that is chemically altered by an enzymatic label, epitope retrieval
30 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.
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and vice versa, when designing such assay.
For oligonucleotide-based kits, the kit can comprise, for example: (1) an
oligonucleotide, e.g., a detectably labeled oligonucleotide, which hybridizes to a
10 nucleic acid sequence encoding a biomarker protein or (2) a pair of primers useful
for amplifying a biomarker nucleic acid molecule. The kit can also comprise, e.g., a
buffering agent, a preservative, or a protein stabilizing agent. The kit can further
comprise components necessary for detecting the detectable label (e.g., an enzyme
or a substrate). The kit can also contain a control sample or a series of control
15 samples that can be assayed and compared to the test sample. Each component of
the kit can be enclosed within an individual container and all of the various
containers can be within a single package, along with instructions for interpreting

the results of the assays performed using the kit.

20 B. Methods of Treatment
[00156] Some methods of the invention further comprise administering a
VEGEF antagonist to a patient with an increased level of VEGF,; compared to a
reference sample. Other embodiments of the invention provide methods of treating
a patient with an antic-cancer therapy comprising a VEGF antagonist. Dosage
25 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 situation.
[00157] A physician having ordinary skill in the art can readily determine
30 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-



11.0 21.31 qu 75%240.5 13.4 27.02 nmax 3831.1 72.4 282.10 nean 216.5 11.6
24.58 sd 322.63 4.58 20.38 WD 2012/010547PCT/ EP2011/ 062227 - 81 -
[ 00224] Twibl2e12B1p4@sents the results of the anal ysis of PChEPagi3n6iz2ati on of
VEGFA or VEGFR2 with treatnent effect on progression free survival.
Low dose Hi gh dose HR (95%) - 60 -

10

15

20

25

30

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.

[00158] 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
agent, for example, an antagonist that binds to VEGF, such as an anti-VEGF
antibody, e.g., all with bevacizumab.

[00159] 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.

[00160] One preferred anti-cancer agent herein is a chimeric, humanized,
or human antibody, e.g., an anti-VEGF antibody, and preferably bevacizumab.

[00161] In another embodiment, the VEGF antagonist (e.g., an anti-VEGF
antibody) is the only medicament administered to the subject.

[00162] In one embodiment, the antagonist is an anti-VEGF antibody that
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.

[00163] In yet another aspect, the invention provides, after the diagnosis
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

MRI after administration of the antagonist a second time, comparing imaging

Tabl e 3
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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.

[00164] In a still further embodiment, a step is included in the treatment

5 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

10 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.

[00165] In one embodiment of the invention, no other medicament than
VEGEF antagonist such as anti-VEGF antibody is administered to the subject to treat

15 cancer.

[00166] In any of the methods herein, the anti-cancer agent may be
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

20 growth inhibitory agent, a cytotoxic agent, or combinations thereof.

[00167] All these additional agent(s) may be used in combination with
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

25 agent, but may constitute or comprise more than one such drug.

[00168] These additional agent(s) as set forth herein are generally used in
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

30 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.
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observed when conparing |ow and hi gh dose bevaci zumab to placebo, the
statistical evidence of difference 15 between high and | ow bi omarker
sub-group is strBRge?] Fer thaee-paatinent methpdndeseribgd: rer¢invwviarye an bédidienat unab.

bevaci punbb T A RO Faai BheBragr aRERRAVAr e BhFU SRl mpere Ter
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every 3 weeRé§ie thay ae¢ Siposleafyofomprdinerfode aé@lslomj/alggnt &y 3 weeks)
bevacis uTeby Syt 319 MR CBABIN, 3o dao PO SN ERRRl e AL EFRD)
0. 25* nor m( VigshaA} He aaﬂﬂmnen&fﬂ Rhﬂal-‘t)le Egua\aad edfrionﬂ erpasuiees. In a still further

0. 18*IogZ(VE +0. 42*] g 2(P ere we us 2 transformation and
| og 2(x1) %‘Q”é‘ﬁ?‘i ?szl)ojl Bff%?f&avgﬁmn%edﬁw lf%?ow%sr Uifad is the
medi an abso MESredidtatkOfe Eﬁﬁhhlsetxggs&é’ shicif QSC&%'EerQifd the 48”8 nt oMEh

2012/ 010547PCT/ EP2011/ 062227 - 83 - Table 4: Association wth treatnent

effect on Pacbigtnwbagﬂmt(ﬁ)leeec&acd/bn/@limi@hﬁedﬁaa&wreémlthsemosmmroflﬂwv dose (7.5
ng/k gvery ks) bevacj zuma nd for h dose (1 /kg every 3 weeks)
bovad® b SRR o ih P o s PhidhEieBs HEPGEe (15 o) ko)

versus Pl acgfhylprednisolone, and cyclophosphamide.

C

[00170] The combined administration of an additional agent(s) includes co-
administration (concurrent administration), using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either order,

15 wherein preferably there is a time period while both (or all) active agents
(medicaments) simultaneously exert their biological activities.

[00171] The anti-cancer therapy is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary,
intranasal, and/or intralesional administration. Parenteral infusions include

20 intramuscular, intravenous (i.v.), intraarterial, intraperitoneal, or subcutaneous
administration. Intrathecal administration is also contemplated. In addition, the
anti-cancer agent may suitably be administered by pulse infusion, e.g., with
declining doses of the anti-cancer agent. Preferably, the dosing is given
intravenously or subcutaneously, and more preferably by intravenous infusion(s).

25 [00172] 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
embodiment, each exposure is given by subcutaneous administration. In yet
another embodiment, the exposures are given by both intravenous and

30 subcutaneous administration.

[00173] In one embodiment, the anti-cancer agent such as an anti-VEGF

antibody is administered as a slow intravenous infusion rather than an intravenous



HR (95%C1) Interaction p-value HR (95%C) Interaction p-value VEGFA &
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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.

5 [00174] For the initial dose of a multi-dose exposure to anti-VEGF
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

10 infusion-related reaction, the infusion rate is preferably reduced, e.g., to half the
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
prophylactic treatment of acetaminophen/paracetamol (e.g., about 1 g) and

15 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.

[00175] If more than one infusion (dose) of anti-VEGF antibody is given to
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

20 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
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-

25 VEGF antibody (e.g., an about 1000-mg total dose) is completed by about 195
minutes (3 hours 15 minutes).

[00176] In a preferred embodiment, the anti-cancer agent is an anti-VEGF
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

30 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



In this analysis, a high conbined expression | evel of VEGFA and VEGFR2 is
Formula 1 > -0.132 and a | ow conbi ned expression |evel of VEGFA and VEGFR2
i s FormulaioRor/01054132, and a hi gh conbi ned expression | @CEIEPRI1INEREA and
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which the subject was formerly non-responsive.

15 IV.  Treatment with the Anti-Cancer Agent

[00178] Once the patient population most responsive or sensitive to

treatment with the VEGF antagonist has been identified, treatment with the VEGF
antagonist, alone or in combination with other medicaments, results in a therapeutic
benefit to the patient with cancer. For instance, such treatment may result in a

20 reduction in tumor size or progression free survival. Moreover, treatment with the
combination of an anti-cancer agent and at least one additional agent(s) preferably
results in an additive, more preferably synergistic (or greater than additive)
therapeutic benefit to the patient. Preferably, in this combination method the
timing between at least one administration of the additional agent(s) and at least

25 one administration of the anti-cancer agent is about one month or less, more
preferably, about two weeks or less.

[00179] It will be appreciated by one of skill in the medical arts that the

exact manner of administering to said patient a therapeutically effective amount of
an anti-cancer agent following a diagnosis of a patient's likely responsiveness to the

30 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
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patient's likely responsiveness to such anti-cancer agent, as well as the patient's
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.

[00180] The composition comprising an anti-cancer agent will be
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,
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.

[00181] 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.

[00182] 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.

[00183] 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
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of shorter isoforns of VEG--A using the | MPACT Assay [00230] This exanple
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| MPACT technol ogy using the antibodies listed in the table before the
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VEGF- A forQ% CH.&; VEGFi ii, VEGF121, VEGF165 and VEGF189 were avail abl e and
used in the gﬁé ysis. VEGFiii, VEGFi ||, and VEGF165 was purchased from R&D
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t hat Tes
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.

15 [00186] 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
removed, the nucleic acid is introduced into these isolated cells and the modified

20 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
upon whether the nucleic acid is transferred into cultured cells in vifro or in vivo in

25 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
retrovirus.

30 [00187] 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
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25repl aced hy <hVEGE-A-mA4. 6.1 (.Genentech, South San, Franci.Sco
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t hese i ncublxilontist epdernnaninirbeallylahalfyitfe e fcblodyusafirdedptdr-medidted ned t hat

5is und to the mcroparticles. Finally the,mcto ticles r
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preference of the Elecsys(r) VEGFA assay was assessed with purified

r ecombi nant ggnedheraps proyials arq descpbed fieeaxamplepimAnilersel @avad@ierge Genent ech,
Sout h San Frangi 165 10(both supplied by R&D

Syst ens, M%%gg%%gﬁsglgggn%eidﬁg‘@%g%\égg bi ndi ng of short VEGF isoforns that
had been seen w [d018%le AnMRACHOESr a8 ayayViRScodbifiddriiRhharnddestidal ecsys assay.
As shown in Figure 12, in the Elecsys(r) assay .the isofornms VEG- 121 and
the plPasni ncMigaitEyeopratiet. oydesing feg menageethinaion thesapy Widy & lefst ect ed
with an app ' I - I; . RYY t : anpl e
4: A phase {)Iﬁ(édragt% Sbrﬁpo?negéﬁ {n ?ihgil lg?ﬁﬁtfl ??Ight%k Ho;églt%%r Egg%tygﬁt: 81,][@?%(1(1:%1?1215)(
advanced, nednasduatliof tlggsiarmaceoaced eombinatie foemalatab or dogotwgmadn on wit h

chenot her api e 0[ 00238], Thi s exanpl e con anal ysis of .results
Cbtarned fPBTeAY Bt O eRoH RS s s 0F SHGE rEAG PePedfEidr cat ed i n
t he AVAGASTGl ihB) 88hof ddvtsely Bt cPEcHBIEral m of the study was to determ ne
the clinical benefit of adding bevaci zumab to chenotherapy for treating

gast ri0c cancer, H918ladhe etdedyy ooy additidnas gerapaaid njS)e a Swomtitkaapeusndpoi nt s
i ncluded progression-f.ree survival (PES), .25overall response rate and
durat i on o HBLFGHEROS e TR 2oV 0dBR RS et FFRRMRET S Eonb nat i on
of capeci t alidie a@lan-ahkiocOME a&dt, dnSmit RghGoen] Bdoeht, Rt shybiPasdngn
[ 00239] 774£)gpat iaer??s-amglrg enr%él | ed inu%’ﬁg‘A\%\(bgglﬁ%i aIa and vt/ere random zed
1:1 to the tereobwdedh molscenare satphinpreae i comapgfiondaparunthaiare, 000 ng/ ne
twi ce dai | yedl 2 IRRKRHOL ANSHPYA QRSB GPEImp &N RReoalfRkE Unti!
di sease progression or " unmanageabl e

25 VEGF antagonist (e.g., an anti-VEGF antibody) may also comprise a

therapeutically effective amount of an anti-neoplastic agent, a chemotherapeutic
agent a growth inhibitory agent, a cytotoxic agent, or combinations thereof.
[00190] In one aspect, the first compound is an anti-VEGF antibody and
the at least one additional compound is a therapeutic antibody other than an anti-
30 VEGF antibody. In one embodiment, the at least one additional compound is an
antibody that binds a cancer cell surface marker. In one embodiment the at least

one additional compound is an anti-HER2 antibody, trastuzumab (e.g., Herceptin®,



- 87 - toxicity or, for patients not deemed appropriate to take oral

capeci tabi ne (because of, e.g., difficulty swallow ng, mnal absorption or

ot her comipt2oraoi4hat coul d affect intake of oral capecipCaliPe@imextetati on),
5-fluorouracil may be adm nistered instead, at a dose of 800 ng/nk/day as a
continuous iv 5infusion over 5 days (dgys 1 to 5 of each cycle) every 3
weeks; and cisplatin 80 ng/n2 as a 2 hr iv infusion with hyperhydration
and prenedi cation (steroids and anti-enetics), every 3 weeks for a naxi num

of 6 cycl esGengntedh, lics Savd sndurrssssoonAdr Inueneeamehpdaéns theoatilesist gne Arm B
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t oxi city orGefiéitedhalnceSosthSin FieeiRd, @APsRII$cUe249). Takeembadinkapeci t abi ne
(because of, e. %{a difficulty swall ow ng, nmalabsorption or_other conditions
that coul d BepRekastione aiditignal semporntis anaabbery (gilar arakehintibady puak our aci |
may 13be adRiyH\sigf ! : f {mé } i nuous
RVAN n? usi on ovg’r&@ tggf}%&%[g@gmi&%dgq%gg%%gg)’cthﬁg’&g e %@%t@&@g&@@f and
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prenedi cation. (sterqids gnd anti - i.cs), every 3 weeks until . disease
pr ogr essi ona%w%aﬁﬁr&ﬂﬁ]@b% eg%weﬁﬁfkw)ﬁaaﬂa&% FhitFRLRS & B3849%581C and 20
bevaci zumabyicdrger, M0/ kg) every 3 weeks until disease progression or

unmanageabl e toxicity. Treatnent arns were bal anced for stratification
vari abl es w th tH918klc Opher thrergfeund vemoet idiaseadance 2thvbisisgentidppragx 95% of

ati ts were tastatic, two-thirds mal.e, 49% from Asi a/.Pacific, 32%from
R o SndTEbAE Rl Bist Sl R o S8 BB st ab e PR AR T RE Ny) Se
suppl i ed aswah&htgidbitaidn $hdigitnl ther@pphRE6ETUne nSdridv hid bériphetl pady for
parenteral admnistration in two vial sizes: each 100 ng (25 nmg/m - 4 nl

fill) gl asstransalansomrddpireeytoleviseenintbhamatherpprysishgens, ot ghatiose,
pol ysor bat eir%%%f'ﬁﬁdjlg%éfrfn' S L& 4 odﬁxﬂg‘%gtd c%@tno%%?a@%&tq% %g%%ﬂis q0 my (25

ng/m - 16 ‘ass Vi al "contail ne evacl zumab "W osphat e,

trehal ose, Z&HpObysessihtiotof agatts Sichrds! for Wadeple f @cldphpbmate, USP.
AVASTIN(r) was adm ni stered by w thdrawi ng the necessary amount for a dose
of 5 ify/ kg Byfoxydaggorubigin, adremyin, goxerugIncipe Vingastyre (CO- GV INF"0. 9% Sodi um
Chl oride Inj i e, i st ratd N ds [00241]
Eligible Su ‘F%F@?%%??ﬁ%f’?ﬁ%ﬁ?@@%ﬁ“ﬁt@ﬁ?@@“@#iSS?‘L?%%“%@% eria: 5Age
> 18 year s, aifiCABERA, (e.., (IERCEEUO® FeMMN Ad{c'a!) STht oemiSaati @) therdby nsybj ect s

had hi stol ogically confirnmed adenocarci no of the_stomach.or

gast 1 o- esoPhAEAIEhEL 7SRRI AbarEHIR eapen) WheRdPRHISEH S, net astati c
di sease, nofeqaBRNAY! BieBmMEINaAbA MRy bRAHAM stered Bl BES St MABM¥ LAV Eishathngl t her
nmeasur abl e or non- heasurabl e but eval uabl e di sease (per the Response

Eval 4t i on Thé¢ cambiaed adnSoistrdtiFuimshsled OgarEONSTYtion, Buig seapasteiot recei vi ng
ant i coagul apt Nﬁgl cation t]ad an n_or to 1.5 and a PTT

or ng or a sipgle phar, IN'% lﬁtssmtp? n degtlljaelu Ve . .
| ess than of”"@YaP"t & 4252 x_ptliﬁla\ﬁﬂ Hh P HAY 8™ SPM 6 P ndoni zat i on.
[00242] Exchdisinf¥ragén inedither bided, whrekih pRI&rabll ohdra B a e yestbwhilebsth her apy
for locally advanced or netastatic gastric cancer (patients may have
recei ved pri{aall) active agents simultaneously exert their biological activities.
[00192] In one embodiment, treatment with an anti-VEGF antibody
25 involves the combined administration of an anti-cancer agent identified herein, and
one, two, or more chemotherapeutic agents or growth inhibitory agents, including
coadministration of cocktails of different chemotherapeutic agents.
Chemotherapeutic agents include taxanes (such as paclitaxel and docetaxel) and/or
anthracycline antibiotics. Preparation and dosing schedules for such
30 chemotherapeutic agents may be used according to manufacturer’s instructions or

as determined empirically by the skilled practitioner. Preparation and dosing
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repeated administrations over several days or longer, depending on the condition,
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20 Lieberman ez al.., (eds.) (1990) Pharmaceutical Dosage Forms: Tablets Dekker,
New York; and Lieberman et al., (eds.) (1990), Pharmaceutical Dosage Forms:
Disperse Systems Dekker, New York, Kenneth A. Walters (ed.) (2002)
Dermatological and Transdermal Formulations (Drugs and the Pharmaceutical
Sciences), Vol 119, Marcel Dekker.

25 [00197] Acceptable carriers, excipients, or stabilizers are non-toxic to
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,

30 butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less

than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
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immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,

5 mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
TWEEN™, PLURONICS™, or polyethylene glycol (PEG).

[00198] Exemplary anti-VEGF antibody formulations are described in U.S.
Patent Nos. 6,884,879. In certain embodiments anti-VEGF antibodies are

10 formulated at 25 mg/mL in single use vials. In certain embodiments, 100 mg of
the anti-VEGF antibodies are formulated in 240 mg a,a-trehalose dihydrate, 23.2
mg sodium phosphate (monobasic, monohydrate), 4.8 mg sodium phosphate
(dibasic anhydrous), 1.6 mg polysorbate 20, and water for injection, USP. In
certain embodiments, 400 mg of the anti-VEGF antibodies are formulated in 960

15 mg a,a-trehalose dihydrate, 92.8 mg sodium phosphate (monobasic, monohydrate),
19.2 mg sodium phosphate (dibasic anhydrous), 6.4 mg polysorbate 20, and water
for injection, USP.

[00199] Lyophilized formulations adapted for subcutaneous administration
are described, for example, in US Pat No. 6,267,958 (Andya ef al.). Such

20 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.

[00200] Crystallized forms of the antagonist are also contemplated. See,
for example, US 2002/0136719A1 (Shenoy et al.).

25 [00201] 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
type of VEGF antagonist present in the formulation, and clinical parameters of the

30 subjects. The preferred such additional agent(s) are noted above.

[00202] The active ingredients may also be entrapped in microcapsules

prepared, for example, by coacervation techniques or by interfacial polymerization,
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for example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery
systems (for example, liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules) or in macroemulsions. Such techniques are disclosed
5 in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).
[00203] Sustained-release preparations may be prepared. Suitable
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-

10 release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic

15 acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
[00204] The formulations to be used for iz vivo administration must be sterile.
This is readily accomplished by filtration through sterile filtration membranes.
VL. Kits

[00205] For use in detection of VEGF ), kits or articles of manufacture are

20 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 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,

25 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 ;.

[00206] Such kit will typically comprise the container described above and
one or more other containers comprising materials desirable from a commercial and

30 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
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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.

[00207] 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
compound(s) that specifically bind(s) VEGF,; and the label on said container
indicates that the composition can be used to detect of VEGF,,, and wherein the
kit includes instructions for using the compound(s) for detecting VEGF,;. The kit
can further comprise a set of instructions and materials for preparing and using the
compound(s).

[00208] 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.

EXAMPLES
[00209] The following examples are provided to illustrate, but not to limit

the presently claimed invention.

Example 1:
[00210] Inthe 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,
J. Clin. Oncol., 24 May 2010 (e-published)).

[00211] Blood plasma baseline samples were available from 396 patients in
this trial.

[00212] 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
biomarker patient population, demonstrated a prolonged progression free survival

in response to the addition of bevacizumab to docetaxel therapy. Patients
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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
5 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. 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

10 progression free survival in response to the addition of bevacizumab to docetaxel

therapy.

Patients and Immunochemical Methods
[00213] A total of 736 patients participated in the BO17708 study, and blood
15 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.

20 Table 14. Baseline characteristics

biomarker
evaluable
N=396

biomarker
unevaluable
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 54.4 52.8

SD 10.72 10.46
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biomarker biomarker
evaluable unevaluable
N=396 N=334
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
Median 67.00 66.70
Min-Max 428 -135.6 37.5—101.2
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
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evaluable unevaluable
N=396 N=334
n 120 83
Table 1B. 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 1.35-242 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
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%)
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biomarker biomarker
evaluable unevaluable
N=396 N=334
>=3 183 (47%) 156 (47%)
n 392 331

Blood Plasma Analysis

[00214] 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.

[00215] 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
aliquoted in a clear polypropylene SmL transfer tube. Thereafter, plasma was
aliquoted into 2 plastic storage tubes (approximately 1.25 ml each). Samples were
stored in an upright position at -70°C. In some cases, samples were stored at -20°C
for up to one month and then transferred to -70°C.

[00216] Samples were used for measurement of levels of VEGFA, VEGF
receptor-1 (VEGFR1), VEGFR2, PLGF and E-SELECTIN wusing an
Immunological MultiParameter Chip Technology (IMPACT) from Roche
Diagnostics GmbH.

IMPACT Multiplex Assay Technology

[00217] 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
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
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10 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
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)
15 including an anti-digoxigenin antibody conjugate coupled with fluorescent latex.
Using this label, 10 individual binding events in a single spot could be detected,
resulting in very high sensitivity down to the fmol/L concentration. Chips were
transported into the detection unit, and a charge coupled device (CCD) camera
generated an image that was transformed into signal intensities using dedicated
20 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
concentration of samples. The advantages of the technology are the ability of
multiplexing up to 10 parameters in a sandwich or competitive format. The
25 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:
30 Chip 1: VEGFA
Chip 2: VEGFRI1, VEGFR2, E-Selectin
Chip 3: PLGF



712 CGeonetric Mean 114 115 114 Arithnetic Mean 170 181 175 SE 9.3 12.0 7.6
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per centi IwWO20128M0&9 Medi an 119 108 PCT/EP2011/062227
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[00219] The following antibodies were used for the different assays:

-79 -

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-E5 R&D Systems sp11 R&D Systems
Roche <PLGF>M- Roche
PLGF <PLGF>M-2D6D5 Diagnostics 6A11D2 Diagnostics
Statistical Analysis

[00220] Sample median was used to dichotomize biomarker values as low

(below median) or high (at or above median).

[00221] Hazard Ratio of treatment effect in sub-group of patients with high

or low biomarker levels were estimated with proportional hazard cox regression

analysis.

[00222]

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.



111 75th percentile 220 203 208 CV (% 103 126 116 Nunber of M n/BLQ 20 12
32 Nunber of Max/ALQ 1 1 1 Table 8 presents the univariate analysis of the
associ at iwo 20f2/aib@7sel ect ed bi omarkers with treat ment ePCe@P2an/oeeer al |
survival. 5 Table 8: Association with treatnent effect on Overall Survival
- (uni-variate anal ysis) HR (95% Cl ) gf-val ue for interaction Overall
VEGFA ow 1.01 [0.77;1. 31]

Results

Blood Plasma Markers

5 [00223] 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 2131
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




P=0.07 VEGFA high 0.72 [0.57;0.93] Non-Asia VEGFA low 1.01 [0.68;1.51]
p=0.04 VEGFA high 0.59 [0.43;0.82] Asia VEGFA low 0.99 [0.70;1.40] P=0.76
VEGFA hi gWoQo2A1)33763; 1. 34] [ 00258] I n tirC3/ERo@hpsize7 f or
VEGFA, Low VEGFA < 111 pg/m and H gh 10VEGFA > 111 pg/mM was used.

[00259] For VEGFA the cut-off |evel wagjdeterm ned as sanpl e data nedi an
val ue, such that 50% of patients have hi gh expression and 50% of patients
have | ow expression, as per pre-determ ned analysis plan. - 94 -

[ 00260] Thi s reslfi0g24lablableshpvgsenthdhe resoltHal thedanrsisooff the assosktioef ef f ect
Is signific y, b Ln .t.he subset.of patients with hi VEGFA conpar ed
to patient s%\%H[FﬁA ?rgélvﬁ@E&l%KY&hﬁﬁeeaﬁ%l I(l)tretg:ec B\grieém%lhw:e%ﬁle 1é’%fc;ent predictive
bi omar kers for Bevaci zumab treatnent effect on overall survival. 5

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)

[00225] 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.

[00226] 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.



Tabl e 9 presents the univariate analysis of the association of the sel ected
bi omarkers with treatnment effect on progression free survival. Tabl e
9: AssociwDizore/onidn treat nent effect on Progressi on Fre®@CSmPINMAb2227

10(uni vari ate anal ysi s) HR (95% CI) P-value for interaction overall VEG-A
low 0.86 [0.67;1.10] P=0.11 VEG-A highr0.66 [0.52;0.85] Non-Asia VEGA

|l ow 0.85 [0.57;1.26] P=0.06 VEGFA high 0.54 [0.39;0.76] Asia VEG-A | ow

0.86 [0.63;1.18] P=0.99 VEGFA high ‘ ‘
[00227] Table 4 presents the analysis of biomarker combinations

association with treatment effect on progression free survival for low dose (7.5

mg/kg every 3 weeks) bevacizumab and for high dose (15 mg/kg every 3 weeks)

bevacizumab.
5

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;; ;dnzle(zczﬂ(q)(cl)(;g 2(x)

20

Where mad is the median absolute deviation adjusted by a factor of 1.4826.
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Tabl e 10. Baseline characteristics: biomarker population (n=224)
bevaci zumab placebo N (A) N (A) Sex Femal e 45 38.46 32 29.91 Male 72
61. 54 75 W0.20£2/010547 PCT/EP2011/062227

-84 -

[00229] The predictive value of VEGF-A in the bevacizumab 15 mg/kg
arm was explored further by subdividing the cohort into quartiles according to
VEGF-A levels. The 95% confidence intervals for all quartiles overlapped. In the
first quartile (< 64 pg/ml), a very limited treatment effect was observed (hazard

5 ratio 0.86). In the highest quartile (>240 pg/ml), the hazard ration for PFS was
0.39 (95% CI:0.19-0.77) and the difference in median PFS was more pronounced
than in the other groups. Overall, the point estimates of the quartiles show a
consistent improvement in the hazard ratio with increasing VEGF-A levels. These

results are shown in Table 5 below.

10 Table 5: PFES According to VEGEF-A Quartile
Median PFS Months
VEGF-A No. of No. of Bevacizumab | Placebo + HR
Quartile patients Events 15 mg/kg + docetaxel (95% CI)
docetaxel
1% 71 43 8.6 8.3 0.86
(0.47-1.59)
2™ 68 43 8.5 7.2 0.75
(0.42-1.44)
31 65 43 8.4 6.5 0.55
(0.30-1.01)
4th 61 36 10.3 7.5 0.39
(0.19-0.77)

Example 2: Detection of shorter isoforms of VEGF-A using the IMPACT

Assay
[00230] This example demonstrates that, based on the antibodies used for

15 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.
[00231] 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.



Age Category (years) <65 73 62.39 71 66.36 > = 65 44 37.61 36 33.64
KPS (% Category at Baseline <80% 15
WO 2012/010547 PCT/EP2011/062227
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[00232] Four different VEGF-A forms, i.e. VEGF 11, VEGF1;;, 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

5 shorter isoforms having 111 or 12; 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.

10 [00233] 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.

15

Example 3: Detection of short VEGF isoforms using the Elecsys®

Analyzer

[00234] This example describes experiments demonstrating that an assay using the
Elecsys® Analyzer can be used to detect short VEGF isoforms in human plasma.

20 [00235] 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

25 replaced by <hVEGF-A>-mA4.6.1 (Genentech, South San Francisco).

[00236] 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

30 antibody allows for signal generation. 75 pl of biotinylated <VEGF-A>-m3CS5 at
1.5 pg/ml and 75 pl of ruthenylated <VEGF-A>M-A.4.6.1 at 2 ug/ml both in
reaction buffer (50 mM Tris (pH 7.4), 2 m M EDTA, 0.1 % thesit, 0.2 % bovine



12.82 13 12.15 >=80% 102 87.18 94 87.85 VAS Category at Baseline
bel ow baseline (not available) 10 8.55 16 14.95 <20 68 58.12 56 52. 34
WO 2012/010547 PCT/EP2011/062227
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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
5 is bound to the microparticles. Finally the microparticles were transferred to the
detection chamber of the Elecsys system for signal generation and readout.
[00237] 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 1, and VEGF 165
10 (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
VEGF 1,1 and the plasmin cleavage product VEGF 110, respectively, both were
detected with an approximately 5-fold higher sensitivity than VEGF 165.
15

Example 4: A phase III randomized trial in first-line unresectable, locally

advanced, metastatic gastric cancer of bevacizumab in combination with

chemotherapies

20 [00238] 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),

25 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
[00239] 774 patients were enrolled in the AVAGAST trial and were

randomized 1:1 to the following two arms:
30 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
5 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):

10 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

15 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

20 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.

25 [00240] 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,
30 polysorbate 20, and Sterile Water for Injection, USP. AVASTIN® was

administered by withdrawing the necessary amount for a dose of 5 mg/kg and



(99 N (% <=1.4 52 44.44 49 45.79 >1.4 52 44.44 49 45.79 VAS:. Visual
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above. 10 Statistical Analysis [00269] Sanpl e nedi an was used to
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0.05 vas Cojrlll?lict?gnr v%gth ?Iio griaue(,: orégl'ly a&vatglged_ or%esitgsltetltisc 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
10 (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.
[00242] Exclusion criteria included the following: previous chemotherapy
for locally advanced or metastatic gastric cancer (patients may have received prior
15 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;
20 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
25 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
30 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



Bl ood Pl asma Markers The baseline descriptive statistics of the biomarkers
are presented in Table 11. Table 11: Descriptive Statistics of Bi omarker

Val ues (Baeebimads47 VEGFA (pg/ nL)at basel i ne VEGFR2 ( ngPri)ezRoihaseki ne P1GF
(pg/ m.)at baseline mn 3.06 0.23 0 qu 25%80.08 7.9 32.9 nedian 152.80 9.9
37.8 qu 75% 275.90 12.6 43.6 -89.

months of randomisation; neuropathy (e.g. impairment of hearing and balance) >
grade II according to CTCAE v3.0; chronic daily treatment with aspirin or
clopidogrel; chronic daily treatment with oral corticosteroids (inhaled steroids and
short courses of oral steroids for anti-emesis or as an appetite stimulant were

5 allowed); known dihydropyrimidine dehydrogenase (DPD) deficiency; and known
acute or chronic-active infection with HBV or HCV.

[00243] The primary endpoint of the study was overall survival (OS),
defined as the time from randomization until death from any cause. Time-to-event
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.

[00244] 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.

[00245] Blood plasma samples were collected from patients participating

in a randomized phase-III study comparing the results of adding bevacizumab to



max 2127.00 58.1 142.3 nean 215.30 10.4 39.4 sd 254.8 4.7 12.5 Table 12
presents the univariate analysis of the association of the selected
bi omar kerwowntdnivs4eat nent effect on overall survival. TabT&EP2®1/0622DCI ati on
with treatnment effect on Overall Survival - (uni-variate anal ysis)
Cl) P-value for interaction VEGFA | ow. 4018 (0.69, 1.5) 0 0308 VEGFA high
0. 558 (0.37,0.83)

10

15

20

25

30

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).

[00246] An investigation of the status of biomarkers related to
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
overall survival and a prolonged progression free survival in response to the
addition of bevacizumab to capecitabine/cisplatin therapy.

Patients, samples and Immunochemical Methods

[00247] 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
protocol.

[00248] 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.

[00249] Within 30-60 minutes of blood collection, blood tubes were placed
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
approximately 1.25 mL) using a pipette.

[00250] 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.

[00251] 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 -

HR (95%



VEGFR2 | ow 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) - 99 -

[ 00272] Iwotzhizniedsal ysis, for VEGFA, Low VEGFA <152. 9 pegcmierand/obizgh VEG-A
> 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 > 36.5 pg/m, were

used. 5[00273] For VEGFA and VEGFR2 thelcut-off |evels were determ ned as
sanpl e data nedi an val 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. The P cyt-off .| evels re determ ned nd percentile of the

data. Accor éﬁzg:g'i"ﬁt}h agg%lﬁ%ﬂ?’ﬁﬁeﬁ gy "*ﬁ%ﬁ‘f&f‘ﬁ)fﬁeﬂ, OTe%?gés?BﬁenngﬁseF and 42%
have | ow expressjop0o1]THagint sathples HFOnWVAER BEHRS parficifarits wekslavailabld fogr ease
the statistical difference between treatnent effect in high and | ow | evel

subgroup. biomarkepogmalysisthThe haseline chaspderitishsoft Higt 7l RePdiicatsr dn REEi o f or

treatnment eff i LgoL L. . £ 1n the subset of patients with
hi gh VEGFA %lgﬁn%gkréégn?gggg{eipgﬁ‘?gé%ntbﬁw ow VEGFA. This result table al so

shows % hat the Hazard Ratio for treatnent 15 effect is significantly

better in th bgsto1ing cmaklERt s Wibhalied (iR conpared to patients with
| ow VEGFR2. ‘%{gpﬁ‘%&e’, Q/EGFA{ arﬁs'\/ElGZI%Z eaPO ea(l:h qnnde endent predictive

bi omar kers for Bevaci zunab treat rrent;blfggggt on overal‘%l‘;"ﬁgrg\gwal .

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 36.0 - 145.4 35.7 - 149.5
n 356 354
Height in cm
Mean 164.5 165.3
SD 9.32 8.79
SEM 0.49 0.47
Median 164.0 165.0
Min-Max 138 - 192 140 - 188
n 356 354
Age Category <65 ; >=65
<65 253 ( 71%) 256 ( 72%)
>=65 104 ( 29%) 99 ( 28%)
n 357 355

SUBSTITUTE SHEET (RULE 26)



20Tabl e 13 presents the univariate analysis of the association of the

sel ected biomarkers with treatnent effect on progression free survival.
2012/ 0105%0RCR/EPRA011/ 062227 - 100 - Tabl e 13: Associ at iPom/BRRa1W/06222At ment

effect on Progression Free Survival (univariate analysis) HR (95% Cl)
P-value for interaction VEGFA Iow 0.771 (0.53,1.13) 0 0603 VEGFA high 0.522
(0.35,0.78) VEGFR2 low 0.773 (0.53,19i2) 0 4012 VEGFR2 high 0.541

(0.36,0.81) PLGF | ow 0.957 (0.63, 1. 46)

Table 6 (continued). Baseline characteristics: biomarker population (n=712)

Pl+CapC Bv7.5+CapC
N 357 N 355
Age Category <40;40-65;>=65
<40 26 ( 7%) 33 ( 9%)
40-65 227 ( 64%) 223 ( 63%)
>=65 104 ( 29%) 99 ( 28%)
n 357 355
ECOG Category at Baseline
0 157 ( 44%) 164 ( 46%)
>=1 200 ( 56%) 191 ( 54%)
n 357 355

n represents number of patients contributing to summary statistics.
Percentages are based on n (number of valid values). Percentages

not calculated if n < 10.

Blood Plasma Analysis

[00002] Plasma samples were collected after randomization and before any

5 study treatment was given to the patients. VEGFA was measured using the

multiplex IMPACT ELISA assay described in Example 1.

SUBSTITUTE SHEET (RULE 26)

WO

0.0136 PLGF high 0.505 (0.35,0.73)



[00275] 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/ mMwoant/flos47PLG-, Low PLGF <36.5 pg/m and H gh PCE&EP20136623p7y/ M ,
were used. For VEGFA and VEGFR2 the cut-off |levels were determ ned as
sanpl e data medi an val ue, such that 50%oof patients have hi gh expression
and 50% of patients have | ow expression, as per pre-determ ned 1l0anal ysis
pl an. The PLGF cut-off |evels were deternmi ned as 42nd percentile of the
dat a. Accor Statigtigal 88dyssf pati ents have high expression of PLGF and 42%

have | ow expr essLO%QS%];'Ig% cpetﬁloéif was det i ncrease the

m. n t%r(ﬁi hrg)idmf-zn bmn(ii e rtxp lyes as
statistical differén ePwet r(g,vgff‘}%%it effect PR Fﬁgah And 1w ' eVel
subgr oup. [gb@?o%hezﬁfahﬁomgmta‘lbob@blleaiaﬁhows that the Hazard Ratio for
treatnent effect is 15 S|3nificantly better in the subset of patients with

hi gh VEGFA conpat®d>tloHgaari &stie ohirermesieaccrmasubgipep peratientstval) kigh| so
shows <t hat : I : : I LOnFRH - hetter in
he stbset Sf osrraarr arieh il SRR B pfffosk O Aol &
Ther ef ore, MRGRA. and PLGF are each i ndependent predictive biomarkers for

R L AL T
nor m VEGFA) é@al%’%@ﬁ{e%y&%ﬁ@betx%ﬁn‘tﬁ&'n&tkgr ﬁﬁ' iy QéatﬁeMcga%&%oé&r mul a:

VEGFA+3. 3* VEG- Cut - poi nt = nmedi an or ' For mu
0. 25* nor n( ViaGeApd-theXol owimg(dRv@Htes: ¢udl-tpaimentnts dinarkeolevel, ir0&gct crafeant

formul a: 0.19*VEGFA+D. 67* PL cut.- pai.nt= dian or. 4.8 \Were use | 0g2
Pl o PomeaRg By ok oy & NEAAARY ol B yiligh B st e r 9
2(x)) Tabl getdifiindb §RCAsddi AdnWiRedn' BatarRt |&ES 86d refinMes@id: Byhkval

(bi -marker analysis) HR (95% Cl) P-value for interaction VEGFA & VEGFR2
| ow below 0.05 was considered significant.

[00257] Values reported as below the limit of quantification (BLQ) or

above the limit of quantification (ALQ) were imputed at the lower limit of

15 quantification (LLQ) and at the upper limit of quantification (ULQ) values. A
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
20
Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 7.



1.317 (0.89,1.94) 0 0002 VEGFA & VEGFR2 high 0.42 (0.28,0.64)

|l ow 1.101 (0.74,1.64) 0 0096 VEGFA & PLGF high 0.546 (0.37,0.81)

20[ 00277]woOrrotni1es4anal

ysi s,

VEGFA & PLGF

a hi gh conbi ned expressi on PevaP2@fi/0¥2E&FA and

VEGFR2 is (Forrmula 1 > -0.10) and a | ow conbi ned expression of VEGFA and
VEGFR2 is (Formula 1 < -0.10),
VEGFA and PLGF is (Formula 2 > -0.042) and a | ow conbi ned expression of

25[ 00278] This results table shows
t hat the HazZalle 7RQWCNPFIM¢ SWI@@S@MOIM%@CWIV@ (ﬁagﬂﬁnﬁj cantly better in the

VEGFA and PLGF is (Forrmula 2 < -0.042).

and a hpgh conbi ned expression | evel of

subset of patients—wit
to patients
shows that the Hazard

patients with

5conbi nati on
bi omar kers flor

presents the

equati ons were—uset:
medi an or O

and Fornul a

we use | og2

h—hirgh—VEGFA & VEGAR2 =—conbiation—qonpar ed
(BPRAReRY VEGFA & VEGER2 combi hBHCRC (THTS™C@EUl t Mbl d al so
Ratiio for treatnent| effect [is signif| Patientsy |better in
t he subset ofplg%wGp§th hi gh VEGA & PLGRgonbi natskon conpapred [to
mﬂVEGFA & PLGF conbi nation. Theregfore, VEGFA & VEGFR2
BN UEGEA & PLGE corbination-are—eachi Ardepet di ctive
bevaci zunabGF?IEeatCﬁ@m ef fect b4 ovier alll> suryi vHP., Tabl e 15
anal ysi s of biagmakdevicagonbi nat i ons assoagat i on witsh t|r eat ment
effect on progressi on free gurvi val . For [hig,and| rysis the H;L\OWI ng
A\ /A d v .~41 '/Q- _ H -
Formuta—1—nmorr(-VEGHA+1 o1 vEo Eut=pol nt =
Fquivalent forfBla: VEGEA+3 ’%*Vliﬁ:@? Cut2°8oi nit —2ﬁ§a§j| an or 0
2: 0. 25* nor n( VEGFAYx0. 21* nor ni BLGEK7 |cuto-peésnt Feedisan |or O
Equi val ent fprnula: O. 19* VEGEARO R 7™ PLGE | cuyl - p0| nt=,nedijan g5 4.|8 Were
transformatiTon dllu oy 2(XT ) nediran(t Ugl 2(%)
Media 119 08 111
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
p=0.
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]
[00258] In this analysis, for VEGFA, Low VEGFA < 111 pg/ml and High
10 VEGFA > 111 pg/ml was used.

[00259] 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.



X, normx,)= mad(l og 2(x)) WD 2012/010547PCT/ EP2011/ 062227 - 103 - Table

15: Association with treatnent effect on Progression Free Survival

(bi mar kerwarraiyadzy HR (95% Cl) P-val ue for interacti oRCVEBEA1&6NMEG-R2 | ow
0.984 (0.68,1.43) 0 0040 VEGFA & VEGFR2 high 0.411 (0.26,0.64) VEGFA &
PLGF | ow 0.936 (0.64,1.37) 0 0011 VEGFAy & PLGF high 0.426 (0.28,0.64)

[00260] 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 biomarkers for

Bevacizumab treatment effect on overall survival.

5
Table 9 presents the 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)
HR (95% CI) ?-Value.for
1nteraction
overall VEGFA low 0.86 [0.67:1.10] oo 11
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] o099
VEGFA high 0.87[0.61;1.25]
[00261] In this analysis, for VEGFA, Low VEGFA < 111pg/ml and High
VEGFA > 111 pg/ml was used.
[00262] 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.

[00263] 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.



[00279] In this analysis, a high conbined expression | evel of VEGFA and 5
VEGFR2 is (Formula 1 > -0.10) and a | ow conbi ned expressi on of VEG-A and
VEGFR2 i swORorxub®71 < -0.10), and a hi gh conbi ned expr @essiErroili®vrek7 of
VEGFA and PLGF is (Forrmula 2 > -0.042) and a | ow combi ned expression of
VEGFA and PLGF is (Fornmula 2 < -0.042)95[00280] This results table shows
that the Hazard Ratio for treatnent effect 10 is significantly better in
t he subset of patients with high VEGFA & VEGFRZ corrbl natlon conpared to
patients with | ofxupofes:e\ piEayer?l vandointized tnipl imh ® B al so shows
that the Hazardrlﬂaf)lo for eat il 8 IS 'nlflcantly better in the
subset of p&atre oy s ati-or orrpared to patients
with | ow VEGFA @oPb4gF CPBﬂ%ﬂﬁs’ﬁ wetﬁ ﬂét@sta&foor@ncﬁéﬁﬁan&n‘éEﬁEﬁan&SC\oml nation
and VEGFA & PLG- conbi nation are each independent predictive biomarkers for
bevaci zumab'a#d@Bizggnto @emidtanibe-pisrk skipprbevpdaunal (07300 or plagghpes 16
and -Ilébl e 1%1%9 ent the anal ysis of biomarker conbinations of VEGFA,

VEGFRZ2 and association with treatnent effect on overall survival and
20pr ogr essi on fﬂ09@6$]uB\I/cboda;blasmaase¢qués weteycollected Ifmm pat@h;sq;ast;cqbdtﬁgfinl | owi ng

CVEarRont) 3 hgaied phase B JRAEAOWPiNE: Lesplis B |dgngaghadigingiplo
2012/ 01054§&¥[JCEEI%%]€ITQQ&%ZTZIGHW}%T thel @htthehP of ASSAGIRL hRraMit RahiLat ment

effect on erall Survival (trri-marker analysis) P-val ue for Overall
Survi val HRtE@3T706i study, aeki ManVEGEAME NEGFR20E8cAPL CF09 G- 22305L37).

0.71,1.55 . : . ) . .
( ll’O )Patlents with metastatic pancreatic adenocarcinoma were randomized to

gemicitamibe-erlotinib 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 [00266] 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



0. 0033

VEGFA & VEGFR2 & PLGF high 0.554 (0.38, 0.8) S5Tabl e 17:

Association with treatnent effect on Progression Free Survival (tri-
anal ysi s)wo 2PtvmEbe for Progression Free Survival HR (9B@a@PpoitesEeact i on
VEGFA & VEGFR2 & PLGF | ow 0.974 (0.64, 1.48) 0. 0096 VEGFA & VEGFR2 &
PLGF high 0.488 (0.34,0.71) -96 -

10

15

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 overall survival and a prolonged progression
free survival in response to the addition of bevacizumab to gemcitamibe-erlotinib
therapy.  Patients exhibiting higher combined expression level of VEGFA,
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

Patients and Immunochemical Methods

[00267] 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

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

mar ker



[00281] In this analysis, for overall survival, a high conbined expression
| evel of VEGFA, VEGFR2 and PLGF is (Formula 3 > 0.837) and a | ow conbi ned
10 exprewei2or/@ds4VEGFA, VEGFR2 and PLGF is (Fornula 3 2CUERIN)/062aT f or
progression free survival, a high conbined expression |evel of VEGFA,
VEGFR2 and PLGF is (Fornmula 3 > 0.837)¢9and a | ow conbi ned expression of
VEGFA, VEGFR2 and PLGF is (Fornula 3 <0.837). [00282] This results table
shows that the Hazard Ratio for treatment effect 15 is significaptly
better in the subset of patients wilth héglhizvEePA & VEGFR2c&oPL GF
conbi nati on ¢onpared to patients wijth & | ow VEGA & VBGR2 | & (PYGF
combi nati on. |[Thetefgre, the VEGFA & VEIR2| &4BlUGF lconbjonat ijonsrs A
predi ctive bijomatKkgrs for bevaci zunab &7 eal mgniyseff eciygon prggressi on free
survival. 20[00283] This results tabte also shows that for overall survival
the Hazard Ratio for treatnent effect is significantly better in the subset
of patients w t hVAISgNisdeGKkAal8gndESdaRk20f®all G- conbi nati on conpared to
patients with | ow VEGFA & VEGER2 & PLGF conbi nati on. Therefore, the VEGFA &
VEGFR2 & PLGF WIOPO0hamelsly Xemermapeo09a1£062227 - 105 - conbination is a
predictive biomarkers for Bevaci zumab treatnment effect on overall survival.
Exanpl e 6: Anal yses of Additional Plasma Sanples for VEGFA 5[ 00284]

Basel isne saBbhdéﬂﬁﬂmmﬁmhbmAVF2107g (a phase I'll, nulticenter, random zed,
active controlle to eval uate the fflca%ﬁ d saf ety of

it ¢ bovac voroBssT pfimashniles s st CH St SRARKubi ect s

Wi th net ast ghifrefh@hewhliveRRCBE batid¥dhild VRGFaNJedtukedndARdRI erdithnd,
nmul ti center phase |11 studérof bevaci zumab in conbination with C|splat|n

and 10 genfictoabieeptoyelr SUBGPRAL S FRE. sHL@FuandaEraEQEﬁﬂﬁNamrnen¢aﬁur|§ét| ents
W th advanced o RN t o u S cell lung cancer who have
not recelve%g1 ﬁ%r ché%ggﬁ%Wé%§§ﬂx%nggﬁﬁa§Eﬁ‘%g frfandom zed, doubl e-bli nd,
phaseol | | study to evaluate the efficacy and safety of bevaci zumab in
conmbination wth interferon alfa-2a (roferon) versus interferon alfa-2a and
pl acebo as PtatisticaliAMalysieat nent 15adni ni stered to nephrectoni sed patients

Wi th netastatic A W th
the | MPACT Assay %@ %ghlhl q e L‘n IL' segPto dlmldgﬁgcgﬁlﬁﬁov&%fﬂ@gzlo?g,
380 sanplesGkhnmn@dﬁﬁ@mﬂmgb@ﬁmamhmbhﬁ)for retesting. The new VEG- A data
confirmed a prog C vaI for VEG-- A but did not show n
predictive valueﬂﬁééélgﬁ?Q' aPH‘ﬁﬂFQ?FQfﬁ%“EH}%wéEP%POPQﬁweg g}ﬁﬁﬁth hi gh
levelig of VEGGwALi dsarkBazWI € d/ehY elilifatbdRAGT %I%bb%nalhﬁa@aﬁ 8o Alordigesr d

ratios for PFS (0.52 for VEG--A high vs. for VEG—-A | ow) "and OS (0. 68
for VEGF A MR@mnws 0.70 for VEG--A | ow). [00286] A simlar prognostlc

val ue was seen i res ret stln of . the 852 AVAI L

ouever pat ont Q7 Eh foodiafi poBpftho fades S B dhn Fgh TRYdDs of
VEGF- A al soewinai® theansSdddtloarb bRl lomatkieP | SoNRRT fehtiehtefRRt. i BRUSoddIt h | ow
| evels of VEG--A in the 7.5-ng/ kg group (0.75 vs. 0.77, respectively, for
PFS and 0. 8mclpded ghedpllpwingamyaridtps tu@-tmgrrkgltd@g@a@qeoquelau@@ragmw@ans| mlar
hazar ratl i I ( F and
058 Por o5y uefsRaly Stitartln Recl, S, Br b Ve’ Guf e el 38,370, o7

for 3005) determmécﬁﬂﬁ&%};ocﬁtﬁm bdﬂwédﬁebléMmENlévrel ahd tregthest effiget. OP-Vél@l@
basel i ne pl asma sanples (629 did not reveal a potential predictive val ue
for VEGF- A bq{owé)t(?fiewg%conmdered significant.




- 106 - with renal cell carcinom, although the prognostic value of the

bi omar ker was seen. Patients with high | evels of VEG-- A showed a hazard
rati o of WO@¥14wn54PFS conpared with 0.49 for patients wpCh/HPow1loezet s of
VEGF- A. [ 00288] The VEGF- A bi omarker correlation with clinical
outcones from5the six different Avastpg_studies are presented in Table 18.
WO 2012/ 010547PCT/ EP2011/ 062227 - 107 - Table 18 VEG-- A Bi onar ker
Correlation with dinical Qutcone in Bevaci zumab St udi es Study

(I ndi cati onResuM8GF- A Level by Bev Dose Cohort Median (np) PFS Hazard Ratio
(VEGF- A Low vs. High) Interaction p-value Chenpo Cheno + Bev  AVADO ( MBC)

Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 11.

5
Table 11: Descriptive Statistics 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% [80.08 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)
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[00272] In this analysis, for VEGFA, Low VEGFA <152.9 pg/ml and High
VEGFA > 1529 pg/ml, for VEGFR2, Low VEGFR2 < 99 ng/ml and High
VEGFRA > 9.9 ng/ml, and for PLGF, Low PLGF < 36.5 pg/ml and High PLGF >
36.5 pg/ml, were used.

[00273] 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 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.

[00274] 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. This result table also shows that the Hazard Ratio for treatment
effect is significantly better in the subset of patients with high VEGFR2 compared
to patients with low VEGFR2. Therefore, VEGFA and VEGFR2 are each
independent predictive biomarkers for Bevacizumab treatment effect on overall

survival.

Table 13 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on progression free survival.
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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)

[00275] 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.
[00276] 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.
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WO 2012/010547 PCT/EP2011/062227

- 101 -

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

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

Where we use log?2 transformation and

log 2(x,) —median(log 2(x))

X, — noi”m(xi) = mad(lOg Z(X))

Table 14: Association with treatment effect on Overall Survival (bi-marker

analysis)
P-value for
HR (95% CI) ‘ ‘
Interaction
VEGFA & VEGFR2 low 1.317 (0.89,1.94) 0002
VEGFA & VEGFR?2 high 0.42 (0.28,0.64) '
VEGFA & PLGF low 1.101 (0.74,1.64)
0.0096
VEGFA & PLGF high 0.546 (0.37,0.81)

[00277] In this analysis, a high combined expression level of VEGFA and
VEGFR2 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).

[00278] This results table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA & VEGFR2
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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
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.

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

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

Where we use log?2 transformation and

log 2(x,) —median(log 2(x))
mad(log2(x))

x, = norm(x,) =



Tabl e 18 (cont'd) VEGF- A Biomarker Correlation with Cinical Qutcone in
Bevaci zumab Studies Study (Indication): VEG--A Level by Bev Dose Cohort
Medi an (W 2PRR1bEZard Rati o (VEGH- A Low vs. High) | nt epa@tEPoot1o622at ue

Chenmo Chenp + Bev  AVOREN (RCC): at 15 ng/ kg Bev VEGF-A  0.49 vs.
0.67 0.42 Low 7.2 -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) '

[00279] 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).
[00280] 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
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Table 16: Association with treatment effect on Overall Survival (tri-marker

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)
5 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)

[00281] 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
10 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).
[00282] This results table shows that the Hazard Ratio for treatment effect
15 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.
20 [00283] 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



VEGF-A: at 7.5 ng/ kg Bev 0.77 vs. 0.75 0.77 Low 6.6 7.1 H gh 6.0 6.6
Bev = bevaci zumab; Chenop = chenot herapy; MBC = netastatic breast cancer;
nCRC = neweabrtiies4col orectal cancer; PFS = progressi on- Pce&rsunsazal ; RCC =
renal cell carcinoma; VEGF-A = vascul ar endothelial growth factor A
[00289] Al three studies confirnmed thgsprognostic val ue of plasma VEGFA,
as previously shown with previous VEG-- A assays. However, the potenti al
predictive val ue, as shown in AVADO, AVITA, and AVAGAST coul d not be
Sconfirmed ¢embingticuddiatreshetivetbigragriers dor Bevasizdingb eeathtent effkict an iowersll | t
shoul d be not ed f hat the sanples collected in the AVF2107g, AVAI L, and
AVOREN trial'S"W8re handl ed somewhat di fferently conpared with the sanpl es
coll ected in AVADO, AVAGAST, and AVITA (i.e., citrate vs. EDTA, nore
freeze/thaw cycles in 12% 16% of the sanples, |longer storage tine). As
denonst r at eSXAURDIROI NI AZVSES BLNHY gk Blasma Dlgs fos VEGHA nto citrate or

EDTA can affect | Lty A t i f nces
bet Wegn t he sarrpt eggﬁfeﬁ% sshlll)l\}/lslnga%{nr{ﬁ %saﬁﬁg:tys ﬁf%%@g Wa@é‘ﬁi mgitlc&%f
2012/ 01054 7Rado kP20 14006 22RifoledLElhieal 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.
[00285] 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).
[00286] 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).
[00287] Also in the AVOREN trial, retesting of 400 baseline plasma
samples (62%) did not reveal a potential predictive value for VEGF-A in patients



Tabl e 19: Sanpl e Storage Conditions Study Sanples NR Sanple Type Percent
Freeze/ Thaw Cycle > 2 Mean Tine in Storage (no) Comments AVF2107g 380 (47%
Citrate UM 20MK014387cl otted sanpl es AVOREN 400 (62% Gt ParTEP2@Y06227 AVAI L
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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.

[00288] The VEGF-A biomarker correlation with clinical outcomes from

5 the six different Avastin studies are presented in Table 18.



852 (52% Citrate 12%56.9 8 different tubes AVITA 225 (32% EDTA 0 38.1
AVAGAST 712(92% EDTA O TBD AVADO 396 (54% EDTA 0 45.3 EDTA =

et hyl enedveareratieidra- aceti ¢ acid; NR = not reported; TBBPCE/HEPe01bM62227

det ermi ned; UNK = unknown. Therefore, the |ack of predictive val ue
in these three studies does not negatgthe possibility that VEG--A may act
as a predictive marker in MBC. It also cannot 5be ruled out that the
finding is indication specific. The differences between the two

Table 18
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

AVADO (MBC)

VEGF-A at 15
mg/kg Bev

Low 8 8.5
High 6.6 8.8

VEGF-A at 7.5
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 5.5 7
High 4.4 7.2

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.

0.86 vs. 0.49 0.08

0.96 vs. 0.52 0.01




assays have revealed a difference in sensitivity of the second-generation
assay for the shorter VEGF isofornms (VEGF no and VEGF121). Wt hout being
bound by wbeorynioishere may be a different biologic effeeCTardoiabosazdance of
different isoforns in different indications. For exanple, VEG-121 has
showed a stronger induction of 10tunpiggenesis than the other comonly
expressed 165 and 189 isoforms in transfected xenograft nmodels (Zhang, HT.
et al., Brit. J Cancer 83 (2000) 63-68). The 121-anino acid isoformao
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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.



111 -

Patent C ai ns

1. A nethod of

identifying a patient who may benefit

fromtreatnent with an anti-cancer therapy conprising a VEGF ant agoni st,

t he net howlocorpmnizirng: determ ning an expression |evel
sanpl e obtained fromthe
sanpl e obtained fromthe patient at arj@hove a reference |evel

5 patient,

wherein a | evel

eCTNPGHI1/061207 a
of VEGF 121 in the
i ndi cat es

that the patient nay benefit fromtreatnent with the anti-cancer therapy.
2. A nethod of predicting responsiveness of a patient suffering from cancer
to treatment wi tﬁa@(ﬂlﬁhﬁm[daﬁmgqmmmcorrprl sing a VEG-- A ant agoni st,

the 10I’T’Et h u bUII}JI LIRS) Ilu UCL Cl III LL Ilu all CTAHYI C I UTll I CVCI UI ‘V"_Gzl n | n
a sanpl e optained frpmthe pafient, =regn a | eMel OfYNVEGF ill in tlhe
sanpl e obt pi ned from tEem fet' ent at feglg}?clﬂ llevel indigates
that the pptient,is Logggg_igl Shﬂ' %féf( to F%Stmsatmmn fhe
anti-cance at_é'r_m_m_ng at a
patient w [ AVEEheE& W3BD (€Rh) bi tCIltT@ﬁ:ef t YR ant|i - déNKer tHérCzlaﬂmed
conpri sing|la VEG-- A antagoni s, the nethod conpriisi ng: S@mé&m ni ng an
expressi on AQ}S(ﬁ{ENDf JE@EI(@%}'\ a SRl e obt %%ed frorra;j}j]e |cat| ent, wherein a
| evel of VEGE g e—obtatred—f1 —th t 20abhove a
ref erence &’éltl ndi ﬁééﬁ%ﬁt th&aSat { ent 'hds i ncre%ésg éi{ﬁh HEY | of
benefit frpmthe antl-cancer fiherapy 4 A nethod{for opti Zi °} he
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anti - cancey détbaiiapy . UNK HgnkndownA nmet hod for treating cancer in a patient,
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has a | eve
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of VEGF121 at or

above the | evel
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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 12;—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 12,

isoform has been shown to be the predominant isoform in primary human breast

carcinomas (Relf, M. et al., Cancer Res. 57 (1997) 963-969).

[00290] 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



9. The nethod of claim8, wherein the protein level is determ ned by
15measuring plasma protein level. 10. The nethod of claim9, wherein a
pl asma | ewol20f018EG-i n in the sanpl e obtained fromthe pariEPatiibze7i s at
or above the |evel of VEGF121 in a reference sanple, indicates that the
patient may benefit fromthe anti-cancgptherapy, is nore likely to be
responsive to the anti-cancer therapy, or has increased |ikelihood of
20benefit fromthe anti-cancer therapy. 11. The nethod of any one of

clai ms 1 toVEGHdrexpeessieninthpssithige ather ridseagionhgHaweeet fieghduldbandetht of an

anti - cancer ,t her conprising. ECE- n oni. to said patient. 12. The
ot hod of - cial feiehegR ERmRlel il b s RN Bleeh iR L REGHE™ 5515 The
met hod of chhmiffetenottiet@hbndtedantEkbagl 7 isclbeV adituibéing bduntdts, met hod of

claim 11, further conprising adm nistering an effective ampunt of a second

ant i - cancer thepyr thsie may alsp b aditirientihiolggis g eelpwdiabundagee et differepp

2012/ %105475%#1:15) %ﬁ&i#epe%gﬁl%?caﬁo&s}gi\feg(f%k%eoﬁVﬂQAég%tsay Ay GRENDIHIRAPEUL T C
agent, a growth inhibitory agent, “and antiangi ogeni ¢ "agents, and

conbi nat i onsofdnes &BGF 115.ahti&/HE@H hod of claim 14, wherein the second
anti-cancer therapy and the VEG-- A antagoni st are adm ni stered
concurrently. 516. The nethod of claim 14, wherein the second anti-cancer

therapy and the VEGph AT a6AMSH bR PHOKILbALE th gﬁ%ﬁ%@h@étkgin 17. The
met hod of claimTZ, TU ST ng S I ve anount of
a third ant NacinsernnddeDEAy sel ected fromthe group consisting of: a

cyt ot oxi c agent, enot her.apeuti c.agent, r h inhibitor ent, and
ot B oang: ogent @28 HeRRect AR it ot b e e o Pl i eiEfhog of
claim17, wWRehlsl rechiiéntlohfethstfit br&sinGaBtertinebRn, EIY DA nS&HoBek @iIl)- cancer

t herapy and the VEGF- A antagoni st are adm nistered concurrently. 19. The

met hod of cand @itrae Mahevesteigol ¢rsion fitred Sadt) | Wethincdt mitiggsappploadhe second

anti - cancer _ther e - t ni r 1 hi St er.e
sequenti al | %Olﬁﬁé%%@gq%{}%%géﬁ Ceﬁq %?Om f%el\!}w%ﬁtieﬁ%g%i a%dt% ﬁ%ﬁﬂ %@ﬁ%rg(ﬁ?lagoni st is
an anti bodytempiaturd fiér Toeihhweksofintit lcall SandChlashivew e Repdrate d Mivinbaiihtely s

bevaci zumab. .= 22. The nethod of claim5, wherein the anti-cancer_therapy
furtheér conpfi§rseatrifiegstian.dhepiapya digs eprBlytiansterrsd Hito 3Prepyiaedasiant i - cancer

therapy sel ggtefly IHeﬂ%ihﬁkﬁteg;egtvfélnﬁggf% ﬁt%)taggnﬁf l?ahﬂ‘)’c}l&h%é&l agent, a

chenot her apeuti c agent, a torfsggent , and anti-angi ogenic
agent s, andagoohmasiy b2S nilbarsegfa pip&&. TheeveBtdh 0@ - Acinahersdb¥plesvher ei n t he

second anti-cancer therapy VEGF- A ant agoni st are adnji.ni stered
concurr ent | Y& @Qﬂswﬁﬂélswtﬂﬁeoaﬁ%_%&fﬁ aF5 %S_,crlgﬁﬂ%wﬁ f‘\ﬁéfi%&_ eHfftl: cancer
therapy andiyeReEMESoARARLAGPRIASbutdf0e, ﬁ‘i%ﬁ?eﬁoﬁhl%ﬁrﬁg saRAEeRiedleli¥ind 2525. The
nmet hod of claim 19, wherein the anti-cancer therapy further conprises
20 stored in EDTA compared to plasma samples collected and stored in citrate with a
Spearman correlation for the EDTA-Citrate method comparison of about 0.8 for

baseline samples collected prior to treatment.

[00292] Although the foregoing invention has been described in some
25 detail by way of illustration and example for purposes of clarity of understanding,
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
30 reference, and Genbank Accession No. were specifically and individually

incorporated by reference.



adm nistering an effective amount of a third anti-cancer therapy sel ected
fromthe WO 2012/010547PCT/ EP2011/ 062227 - 114 - group consisting of: a
cyt ot oxi cwagera10&7chenot her apeuti ¢ agent, a grow h i nhipbirtereg11agent , and
anti - angi ogeni ¢ agents, and conbi nations thereof. 26. The nethod of claim
25, wherein the third anti-cancer thergpy, the second anti-cancer therapy
and the VEGF- A antagoni st are adm nistered concurrently. 527. The net hod of
claim 25, wherein the third anti-cancer therapy, the second anti-cancer
therapy and the VEGF- A antagoni st Batent@limisst ered sequentially. 28.A kit
for determ ning whether a patient may benefit fromtreatnment with an

anti-cancerther 1,81.n0. a VEGE- I | Ising a
set of conp})'undsg%eﬁg(g{gﬁg? 111tgglen ﬁ‘ﬁ?gl:?ﬁ/&gl{n%glg%&% g@ﬁ%ﬁi@%@%@&ﬁ
10i nst r uct i anscdneer thetapg cS@pdsia® APEGIIsSnthgonie! the Mefedtdoemprigingl of VEGF in

to predict responsiveness of a patjent to treatnment with an anti-cancer
t herapy conpri si fgjeniyingsan &xpigpagbieyeliof W@F@ilﬁaasan@#'e@bt@fled/%@ﬁ the at or

above <t he | pyhe QlheMFER 10V bVEGESS B BRSEnIRTBLE (UGS bldh of e pati ent

may benefit fromtreatnment with an anti-cancer therapy conprising a VEG--A
ant agoni st . alikb2 9.rdfeeenke tevelf indicatiesti28thewlagewinmyt teaefi oimpo uredsnart evithr ot ei ns.
30. The kit  of claim?29, wherein the proteins are antibodies. 31. A set of
conpounds f B 2ABEERT RS 4¥vel s of VEGFi |1, the set conprising at |east one
conpound capabl e of specifically binding to VEG- 32. The set of conpounds

of claim3ly whepah&hdd6f HredRELNESp B cRERIOBE Patierd Berltierr&Blcaider &@MPOUNdS
of claim 32, wherein the proteins are anti bodies. '
treatment with an anti-cancer therapy comprising a VEGF-A antagonist, the
10 method comprising:
determining an expression level of VEGF),; in a sample obtained from the
patient, wherein a level of VEGF;; in the sample obtained from the patient at or
above a reference level indicates that the patient is more likely to be responsive to

treatment with the anti-cancer therapy.

15 3. A method for determining the likelihood that a patient with cancer will
exhibit benefit from anti-cancer therapy comprising a VEGF-A antagonist, the
method comprising:

determining an expression level of VEGF;; in a sample obtained from the
patient, wherein a level of VEGF,; in the sample obtained from the patient at or

20 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;; in a sample obtained from the
25 patient, wherein a level of 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.
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5. A method for treating cancer in a patient, the method comprising
determining that a sample obtained from the patient has a level of VEGF1,;
at or above the level of VEGF1,) in a reference sample and
administering an effective amount of an anti-cancer therapy comprising a

VEGF-A antagonist to said patient, whereby the cancer is treated.

6. The method of any one of claims 1 to 5, wherein the cancer is selected from
the group consisting of: colorectal cancer, glioblastoma, renal cancer, ovarian

cancer, breast cancer, pancreatic cancer, gastric cancer, and lung cancer.

7. The method of any one of claims 1 to 5, wherein the sample obtained from
the patient is a member selected from the group consisting of: whole blood, plasma

2

serum, and combinations thereof.

8. The method of any one of claims 1 to 5, wherein the VEGF,, level is a

protein level.

9. The method of claim 8, wherein the protein level is determined by

measuring plasma protein level.

10. The method of claim 9, wherein a plasma level of VEGF;; in the sample
obtained from the patient that is at or above the level of VEGF1,) 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 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.
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.

14. The method of claim 11, further comprising administering an effective

amount of a second anti-cancer therapy selected from the group consisting of: a
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cytotoxic agent, a chemotherapeutic agent, a growth inhibitory agent, and anti-

angiogenic agents, and combinations thereof.

15. The method of claim 14, wherein the second anti-cancer therapy and the

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
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.

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
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.

24, The method of claim 19, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered sequentially.

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
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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 VEGF,;, and
instructions for using said compounds to determine the level of VEGF,; to
predict responsiveness of a patient to treatment with an anti-cancer therapy
comprising a VEGF-A antagonist, wherein a level of VEGF |, at or above the level
of 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 VEGF,1, the set comprising
at least one compound capable of specifically binding to 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.



