METHODS AND COVPCOSI TI ONS FOR DI AGNOSTI C USE FOR TUMOR TREATMENT RELATED
APPLI CATI ONS [ 0001] This application is an international patent application,
whi ch cl avoroprdoersety to United States Provisional Appl PCaUSR009/MS0208

61/ 080, 173, filed July 11, 2008, the contents of which are incorporated
herein by reference. FILED OF THE | NVENTI ON [ 0002] The invention relates to
di agnosti ¢ net hods and conpositions useful in the treatnment of cancer.
BACKGROUND OF THE | NVENTI ON [0003]Cancer is one of the nost deadly threats
to human health. In the U S alo cancer ts nearly 1.3 mllion new
pati nts eachryiaoDs akp FoNrAsaBAPRTIN S8 08 it MaPher

cardi ovascul ar di sease, accounti ngrktamrnpRToxi mately 1 in 4 deaths. Solid
tunors are responsi ble for nost of those deaths. Al though there have been
significant advances in the nmedical treatnent of certain cancers, the
overal | 5-year survival raterk@n1dp APRNSEATIHRS | Nproved only by about 10%
in the past 20 years. Cancers, or mallgnan unors, netastasize and grow
rapidly in an uncontroll ed manner, naking tinely detection and treatment

extrenely dif {9008} t . This@oRicaiomeinan w@er%@lﬂ@a’@%@@caﬂ%& 1h-fl4i@ht s typically
have sevekiglitytth €altéBSthtes Provisional Application No. 61/080,173, filed July 11, 2008, the

contents of which are incorporated herein by reference.

FILED OF THE INVENTION

[0002] The invention relates to diagnostic methods and compositions useful in the
treatment of cancer.

BACKGROUND OF THE INVENTION

[0003] Cancer is one of the most deadly threats to human health. In the U.S.
alone, cancer affects nearly 1.3 million new patients each year, and is the second leading
cause of death after cardiovascular disease, accounting for approximately 1 in 4 deaths. Solid
tumors are responsible for most of those deaths. Although there have been significant
advances in the medical treatment of certain cancers, the overall 5-year survival rate for all
cancers has improved only by about 10% in the past 20 years. Cancers, or malignant tumors,
metastasize and grow rapidly in an uncontrolled manner, making timely detection and

treatment extremely difficult.

[0004] 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 these patients. Several studies have
explored the correlation of gene expression with the identification of specific cancer types,
e.g., by mutation-specific assays, microarray analysis, qPCR, etc. Such methods may be
useful for the identification and classification of cancer presented by a patient. However,
much less is known about the predictive or prognostic value of gene expression with clinical

outcome.



options available to themincluding chenot herapy, radiation and

anti body- based drugs. D agnostic nethods useful for predicting clinical

out cone fwormtomeesef f erent treatnent regi nens woul d gr e2Ciryusbeamsizos
clinical managenent of these patients. Several studies have explored the
correlation of gene expression with the identification of specific cancer
types, e.g., by nmutation-specific assays, mcroarray analysis, gqPCR, etc.
Such net hods Emms pe gagf HerdiOh nbdasol Gl lréiﬁéduemleaﬂahgds@&&hé b;ﬁa{auon of
cancer presented by a patient. However, much Iess is known about the

predi ct i Visatgreni ﬁ@gﬁé@@ﬁ@dMﬁmﬁ@ of gene expression with clinical outconme. WO
2010/ 006232PCT/ US2009/ 050208 [ 0005] Thus, there is a need for objective,

repr oduci bl e net hods for t imen for each patient.
SUMVARY OF THE | NVENTI ON [ @gaégtuggﬁggﬁ thﬁﬁpresent i nvention can be
utilized in a variety of settings, including, for exanple, in selecting
patient for a[Gt0elat n&nt memudssﬁ thd mesrenteidi/@tibmcan(ﬁe uttilikegll ih hoadikbtpbf success when

treating an individu jth a ar eatnent reqgi nep, in
nssess! ng-Ursemeliapcyr BabpEnin ¥l dstholeh g Pl haR e rrRy ol

det er m nilikgliRHOGNABESs vBén ﬂrdadhgvardmallvmaltﬂaaéﬁt vidngaitiRuRE SESHEM gegimen,

predi sposition of an individual to benefit fr a particular anti-cancer
therapy ith*atidi"¢ (ESFRSE Brogrreion MOy LRing tesEry Cafbd’é)e}it%’c“i‘iﬁ%igroé‘?om

i dent i fyifaidndviaadlipeidntsMia inBYesbiaR fcdfspdsitm oAb imiGANGEH beRgf &k d N addi tion
to VEGF ant agoni st, nethods _of predicting. responsiveness of a patient to
anti angi GgBiskiar YRRy thefﬁpwmc{dat&a te Bt EEoLaRit AigEMyst , and net hods of

det erm ning | {doahj hoebuRfys 6 iuditahe PRARGLI {ihd RapbBRE B8t afd-Sc@NhdraaNCer
therapy in addition to VEGF antagoni st are provided herein. For exanple,

met hods dbagshitiando yEHETarfagphigh, mpadodsaafipeedistingecsponeiypiress el antipdyeintof a gene
and expr wher ei n
 Change TR B O B e B B T e
expr essi @hmlc@l\beneftbto ARERutArdnhattheansatisirapy as adotigyeo é@QF(ﬁntdgenlsteam 0 between

t he expr 1,Q Ain a
referenc§§ “%Hﬁggyn CQLiﬁ@ﬂ%H%?B?%aﬂﬂﬂ%ggﬁgﬁﬁ&égﬁ’ Fgg%gggﬁﬁcancer

t her apy ileweh«zfdi genomd axpiE@H land afBRGEA mmmpterté)tqnwmf@m a paieht, wbéryint 0 be
responsi ve,to an eni.c thera €$ @ml ition HReVEGF ant a @lst and/ or

i ncreased TH&EM &%ram’ ePHFé%PB%En 1% © &° Pat T eRt e ARt - cancer
t her apy NE@RiAnhﬂrmample‘dEéa?nI&Mdagmlrsﬁobeﬂx@&mm}d arxpfeesrlcbralleffeleﬂbmdjgdments of the

met hods, the change in th i,0 1S an incre not her. enbodi nent the
change | 4 i SPaFR &b kacn s Rreer e SHEEa R ded e gene | s an
angi ogenibendfRGlorantilcAndeihtab indiiaRidh EVESF ahtigone RhQ 35 patiedt@Viddely 6 MRNA
expreSS|%n | evel. In one. enbo expression is in tunor cells.

In certai ﬁ“@Hﬁﬁﬂ%ﬂ%ﬂﬁbm@$ﬁ@“ﬁﬂ§ﬁ@¥“}%hﬁﬁﬁt?gpp@aﬁ@ﬁ%éﬁﬁmyﬁénﬁﬁﬁﬁ expr essi on
level of j%aiiihod3S¢IRERAND&G A6 HRpaBAf flbheaniidece ¥RFB$ & LRIt 8 YEVECF VEGH-A is

an increase. In one enbodinent, the angiogenic factor is VEG--C. |n another
enbodi mettageHg- angi ogeni c factor is VEG-D. In yet anot her enbodi nent, the
angl\/(égggg,c faggoas) i s bpbHain dulboli@icnRRPIRSK IRV AM EBMo in RGa@NGlR9eENI C f act or
i's

increase. In another embodiment the change in the ratio is a decrease. In certain

embodiments, the gene is an angiogenic factor. In certain embodiments, the expression level
is mRNA expression level. In one embodiment, the mRNA expression is in tumor cells. In
certain embodiments, the change in the ratio between the mRNA expression level of said
angiogenic factor and the mRNA expression level of VEGF-A is an increase. In one
embodiment, the angiogenic factor is VEGF-C. In another embodiment, the angiogenic
factor is VEGF-D. In yet another embodiment, the angiogenic factor is bFGF. In yet another
embodiment, the angiogenic factor is VEGFR3.



[0009] In certain enbodi nents, the angiogenic factor is VEG-C and the
nmet hods further conprise determning the ratio between expression | evel of
VEG-- D amwloesmvesszon | evel of VEG-- A in the sanple, wheceius2aaes02e8i o
bet ween expression | evel of VEG-D and expression |level of VEG--A in the
sanple is increased as conpared to the rati o between expression |evel of
VEG--D and expressi on level of VEG-A in the reference sanple. In one
embodi ment , !jmosv nﬁlrc%ﬁﬁﬁ@m[)@alfn@ms And ahl%loéém@fa@to? anpagied 5 ddhfeth@ber ence
sanpl e |nd| ca that the patient nay benefit from anti-cancer therapy in
addi t i on feheyraprisadeigonniag thetrio beawseamrpiessianilpel of YEOh® andsppgiane t o
ant | - anghAGER LG AAT e hRpRAThAMd Rk AIRNITE ROHY BEF e ased

i kelihood o i nical bengfl t to e pat 1 ent om ant i1 cancer therapy in
addi ti on expre\EGHewhoRGEAT ¢t in th%aw}etlalnnreewﬂ@acmwesi tothvgatéxpptessi on | evel
is mMRNA i . E t)S; | evel is
protei n Guneond B pEVERF-o BatShL IR AT O ERREn AOIRAEHRE SO,

angi ogeniooe fmbédamentsthy/BECeadarte it e samplecdspdred tohtbe refuenoe Bwldet erm ni ng
the ratiq e 48X 1,0 hECGE and expnessi of VEGF-A
n-the saMIRL TR RIS R? PateF Fim b Shres BP eaDi AR R BV EF B ana
expr essi (antag(mmj th@patl‘dii@hl@elymtteh@psmm te anmamgmgeeaslmlaI@Sn ed);hmm]rted to the

tio b evel) o | f VEGF-A |
he ref orden b e RR s Bt e CO R S48 P s e canpl e

conpar ed chfeet merapyefnafdeiﬂl@ﬁz tSAROF enﬂagtdms@ atnesrtdil abbdimcatthendpradyn kesqef i t
fromanti-cancer thera in addjtion to VE ant ago PI st.,, the patient is
likely tdf IBBNﬁeeg%ﬁ%% Yelo ha%e*@maeﬁﬁp ms 513 HeLHYBPR DN to VEGF

ant agoni se;(p@mynq&veq ncreased |ikelihood of cI i ni cal benefit to the patient
fromanti-cancer therapy in addition to VEGF antagonist. In certain

enbodi ment s, {Wéﬂlesaﬁﬁﬁ%lg ephodimgR. thesangrorpiie fasios sV fpF-Lape the methedsr t aj n
embodi e sher b r%é@ét@ﬁ%hiﬂ@tﬂe%(ﬁd bétx%eeﬂre%@és%n%%[ S HAH hnk1 @¥Sikssion [0011]
In certain enbodi nents, the angi ogenic factor is VEG--D and the nethods
further éwb@ﬁ\éléGHétleﬁhﬁ samAlg. Wheicin Ao ratiglatwecarpxpiepsiadgyeh af bFéiFeandof VEGF- C
and expresskQfhy 1€\>éfbf@EGN§%t dafh Ie*]?m&aegg%h%s cc?’éﬂ?a?c%tatﬁe*}%d @ét\!v% pbetween
expression I evel expression | eve VEG--A I n the sanple is
i ncr easeetxmssmrip@i eltb R andexprassion 1ot ol erGEXpindlusicterentesaaiplofin VEGE- C and
expr essi i.ment, the
i ncreas e%ﬂlbo?l}ﬁ%hﬁ n t é%%%dr?ﬁﬂlgmégeesahﬁedﬂr ?%Q%HZ@%¥ %r:rgl#]cgesgrggle? eC%%ndl cat es
that the tl;matheqxatlemayy bereéif fromfantonmat ﬂleramnmedditibleroa‘{ﬁ@GF mntaghmst itlon to VEGF
antagonls 'S onS|v ni c
Fherapy. ot RRR BEfeviclet i shBioBSud GR ARV AP AP F R AP BEE o
clinical ab&’lﬁiﬁltlfeas'red)hkdflfho@ka(bﬂcﬂhﬁicalfh’eﬁéﬂtadﬂﬂlle(p@lﬁtmefroﬂhhﬁﬁaﬁly:ell theraghdlint i on to VEGF

ovel . o] Ve o CoEe e gty R RO AR expr st on

level . expressiddQd2]. reffih t@bsli@shedhddxpiessiod bec] angooBeRpesdadatel. i s VEG--D
and t he net hods further conprise determning the ratio between expression

level of bFGFIYAY BesHYs sTErimeve o eveesc KojoR i Wb ls Qi &1° MFRIEI n t he
rati o beteRp cEiise A8tk @Mning MRl ra@f bdiréehn cAREssRNERS 5 VINGF- eVl cQbreFa- A 10
the sanple is increased as conpared to_ the ratio between expression |evel
of bFGF afE! eipiesd)igthgsapgle. whergimde ratiq betwera expeesiaidew! eGHBPEC ad one

enbodi ment,relif LRELLASEE A RlhQahBlelil fic R 8 cGRTRARTE thelrfid Bgwddf erence
sanpl e i ndl? cates that the patient may benefit fromanti-cancer therapy in

addi t i on cxRresyRBHegh oAl -t and ekereyyéomilesist off SEGFeinyha rgfeppace wapbndive to
anti - angi r cincreased
Ilkellhoogggﬁbgvéﬁﬁéggﬁbgﬁ%?qgkngﬂgﬁég’%F§§RQQ%§%%$%%%?@§g£ er therapy in
addltlonlmdmﬂwﬁ@ﬁudnua@@mngybmwﬁt&@mma&ﬂmwmbbdhmgmmémnbmEY%E©EeSS|on | evel
is mMRNA i rrain. L men n level is
protein ainrand; BRe IS kR MR A IR Ry i IRLERELAP,
angiogenn&xﬂamnumnmSHMEEEmamdﬂﬂﬁQMnﬁﬂbﬁdsn&Mbﬁhﬁrm¢annms@owamﬁrnlning t he
rati o between ex ssion, | evel VEG--A in
he SanplebehRERRY ARHE0e LY EoE B e o s Pt RO FETMR ot SiResSuels
expression |level of VEGF-A in the sanple is increased as conpared to the
rati o between expression |evel of VEG-C and expression |level of VEG--A in
the reference sanple. In one enbodinent, the increased ratio in the sanple
conpared to the reference sanple indicdates that the patient may benefit
fromanti-cancer therapy in addition to VEG- antagoni st, the patient is
likely to be responsive to anti-angiogenic therapy in addition to VEG-

ant agoni st and/or increased |ikelihood of clinical benefit to the patient
fron1ant|cancer therapy |n addltlon to VEGF antagonlst In certain

N Y L o o . ek 1A o o 1 " L



[0017] I n one aspect, methods are provided which include determning

| i keli hood of clinical benefit fromanti-cancer therapy in addition to VEG-
ant agoni swocompsseng deternmning a rati o between expr eesirars260wsd20of a
gene and expression |level of VEGF-A in a sanple obtained froma patient,
wherein the ratio of 0.1 or greater between the expression |evel of said
gene and expression |evel of VEG--A indicates increased |ikelihood of

clinical jpRR&MA dxptRsibhRvRatd &RthinfdhMBURRhls; GRBGREsHRRVAINY plofkiddi tion to
VEGF antagoni st. In one enbodinent, the ratio’'is 0.25 or greater between
t he expr é88FHPNlevek] of said gene and expression level of VEGF-A In

anot her embodigf im ckhfin babbdimk Ay AurloodiE ALEE iAAYRBML AR FRIRSST On
| evel of said gene and expression |evel "of VEG--A. 1n yet another

enbodi mederther pemprast defeingining eaptiqgratatearcxpretsivaderct hisbFétmnd sxproyyidnevel of

said gen assi e . ~ b i , said gene
o VEGE G A G AR Ukl MR ek RGP RPN RN

enbodi merkgresssai leved ei6E GE-Abik @, saipleae mtmhsed @rb@uvaneitd she rat@ bbtgeme i s

VEGFR3. . [egorlsgslolnr]evoe §t b%%ﬁea&ltd’ex rrgstspo%qesveng \q&f}be—%n? r‘}lll nl%{?a ral im%lebel%\é,relee n
expr essi S PEVeI 5t Vd gene and expression evel "Of VEGE- RA'Pn” a sanple are
pr ovi ded,embhéinent, the inmetahaidatic o sasple doapacte t@thoreftmarersahplt indécaex pr essi on

of said gene in.the s l.e:. (b).determ ning rel.ativ ressi of said
cene i n I BePutnl g BTRE fob b GELE! FrRbhE A ALl SaG PURERID T pr asei on
of Zai d gefiat isﬁikbb'&o Biaf’é@%cﬁasi@ﬁfﬁh’nﬁr‘dn@'_@gdiic\/tihdﬂapgin_tald&itibf@loaVEQ}E AR Q@S S ﬁn of
sal ene ILh the s [ e.relat]ve expression o sal ene I n the
ref er gncén@ahlﬁfré?se? g?e@e?%?ffﬁhmc Pttt %@g%e%bfr%@@%-ﬁar&?rt%@ LR in the
sanpl e; (@ditidetoey G hitgonRt. ahic¥Raif ¥Rb&ESERS) 1R exMietdonicvdl isanRRAEr ence
sanple; (f) determ ning nornalized relative expression of VEG--A in the
sanpl e c&MYEISEIAg el WicqitHy enhadimenta theapesyienels sl grprofeingeressionlgvelhe sanpl e

by the rel ati y@18xRreash eRbOim¥ET e othe kRl RFtFang alh&ho®nd ()
determning the rati o between the expression | evel of said gene and the

expr essi dwtheagemprise dytErmpning Hig retioheiverg crpressivpriensl pi7CRCRA e s¥rowiodf sai d
gene by the foy ﬁ@ﬂ’—%@ﬁ%e%ﬂb%?@h&&n%e YR Fetfeen expression level of VEGF-C and

expression level of VEGF-A in the sample is increased as compared to the ratio between

expression level of VEGF-C and expression level of VEGF-A in the reference sample. In

one embodiment, the increased ratio in the sample compared to the reference sample

indicates that the patient may benefit from anti-cancer therapy in addition to VEGF

antagonist, the patient is likely to be responsive to anti-angiogenic therapy in addition to

VEGF antagonist and/or increased likelihood of clinical benefit to the patient from anti-

cancer therapy in addition to VEGF antagonist. In certain embodiments, the expression level

is mRNA expression level. In certain embodiments, the expression level is protein

expression level.

[0014] In certain embodiments, the angiogenic factor is bFGF and the methods
further comprise determining the ratio between expression level of VEGF-D and expression
level of VEGF-A in the sample, wherein the ratio between expression level of VEGF-D and
expression level of VEGF-A in the sample is increased as compared to the ratio between
expression level of VEGF-D and expression level of VEGF-A in the reference sample. In
one embodiment, the increased ratio in the sample compared to the reference sample
indicates that the patient may benefit from anti-cancer therapy in addition to VEGF

antagonist, the patient is likely to be responsive to anti-angiogenic therapy in addition to



[0019] I n certain enbodi nents, the gene is an angiogenic factor or its
receptor. In sone enbodi nents, angiogenic factors include, but not limted
to, angi ogennw/demstors and their receptors as defined heceius2e0080208
Definitions. [0020]In certain enbodi ments, the expression |evel of the gene
or the angiogenic factor is nmRNA expression level. In certain enbodinents,
the expression | evel of the gene or the angiogenic factor is protein

expr essi arpdEemtleonkOfdhk iﬂaréa@erdt@u@ao%a‘@f)@lhﬁ%ns&eﬁtttb@hergawéu%ﬁfﬁﬁsI on |evel
of the gene or the anal ogenic factor is neasured using gRT-PCR or gPCR In

anot her ~ eatsstihaeny in adigionNAEGR priagasiisynlnl cevein emBodiagathrteexpesstien kY ¥r oaaary .
I n anoth e using ISH (in
% R Q%F%Q&n 1ebdl! II{% %ﬁ@%%ﬁ{kgé 9}?{)%551'01? leQ;QLQ§H1r0?e% g (i

situ hybrl In certain the protein expression I evel
of the generesstontlensl.angi ogenic factor is neasured using | HC assay.

2010/ 006232PCFiySP00%{ 050208, L0231 L ¢ wem%c%ng@deqm@?ﬁtmaglgmange "

the ratio bet eXpreSS| on leve e angl o actor and
t he nRNAvdwpnaefst@hcfn fltoevzmlt@aocfer\ﬂéﬁdﬁym aslitan to NEG@&S'&gOHIH @n@nemrgodl ment, the

angi ogeni ¢. facto nbodi c fact or

th
"o Svear (el Ry oy hebeat s AN Tpr SRR AN B Y B A0 VRRRERE T %o

anot her erhagic msbtatn,ed tom aamgemg\e]mmn ﬂ&chtw ofi0sl M@%RE betﬁx@&?ﬂi]: Iexpr@smn
enbodi ne

the rati o between t re55| e and the
sl A R NS g e B e e B bl
and said fgﬁﬂ:ﬁmLc&nééE@Era@y il mdamtt@wammgmﬁantn ofeltgnboainicat, BRtriveei® t he MRNA
expressign. | evel E %Stﬂe and thia g $resg| on |evel of V%C\\BI:: Ain a
sanpl e f Pom% SFater By eqdtheexpressian leyelof gid geng age pepressioyy “Bne
enmbodi Menh andtht® chmBbdiMeREh¥RRM il Oie oﬂgi%ele@eM@ﬁ mewipﬂegs\f(ﬂi 1e@e11 ofsadPR@c and the
MRNA expr essi on | evel of VEGF-Ain a sanple froma patient is at |east 0.1

and sai d 2geperessioyteee o VEG-fndn éﬁ%@fﬁh@?@ﬁlpomﬁﬁ@ thg 3ty ihbOWESKEhe MRNA

expr essi QRueY Bl cQpre@idaRR! idtdRe ma%pl%é(sﬁ’cfnq%I envEerel. @fce g@: Ain a
sanple froma patient is at |east 0.25 and said gene is VEG--D. |n another

enbodi mersmbodiments grideeheis WEEH-Eh & ¢aRRIA e@}b@ﬁ@se@wowld govels WiGkDgdne and t he
MRNA _expr, Sﬁatcih Qrﬂbcl) ths géldgg'g: AR GIS ﬁtcehﬁﬂéﬁbgdn%eﬁg%aﬁgeﬁje 19% . VEG--D. In

one enbodi nent ratio expressi on 1 evel a gene and
the nRNA expr é@éﬁbn [reqre] asjesfct, VEG@dAammrwaémhi@llﬁqlmpaemmgent is at |east

0.5 and i . at | en the
TRNA eprQ“gS g‘?sg‘%ﬂ 8\92 Bfg‘:“o agtrl]g‘[@ il %@Q%P é‘ls%‘?%{%ﬁ\t‘% Pgﬁof VEGFE-A in
a sanpl ebt:tv@ml @(HD%S'SIIOEMVGII@ a@nd @dsckplﬁssmde\@hoﬁj\/]@@ﬁe\ ins shir@e obfameyet anot her
enbodi ment rati S ne and the

rn cxpristed Bfieh e R0 oA RS M ARt e o 5 ' 2

and sai d agéegréssioh k. of VEGF-A indicates that the patient is likely to be responsive to anti-
angiogenic therapy in addition to VEGF antagonist. In one embodiment, the ratio is 0.25 or
greater between the expression level of said gene and expression level of VEGF-A. In
another embodiment, the ratio is 0.5 or greater between the expression level of said gene and
expression level of VEGF-A. In yet another embodiment, the ratio is 1.0 or greater between
the expression level of said gene and expression level of VEGF-A. In certain embodiments,
said gene is VEGF-C. In certain embodiments, said gene is VEGF-D. In certain
embodiments, said gene is bFGF. In certain embodiments, said gene is VEGFR3.

[0017] In one aspect, methods are provided which include determining likelihood

of clinical benefit from anti-cancer therapy in addition to VEGF antagonist comprising
determining a ratio between expression level of a gene and expression level of VEGF-A in a
sample obtained from a patient, wherein the ratio of 0.1 or greater between the expression
level of said gene and expression level of VEGF-A indicates increased likelihood of clinical

benefit to the patient from anti-cancer therapy in addition to VEGF antagonist. In one



[0024] I n certain enbodi nents, the VEGF ant agoni st therapy conprises

adm ni stration of anti-VEG- antibody. In certain enbodi nents, the VEGF

ant agoni swoisieemennt i - VEGF anti body, a VEG- Trap (e.g., PUEGES200008209r - FC
fusion) or an anti-VEG- receptor antibody. In certain enbodi nents, the VEG-
antagoni st is an anti-VEGF antibody. In certain enbodi nents, the anti-VEGF
anti body is a human or hunmani zed anti-VEG- anti body. |In one enbodi nent, the

ant i - VEGenRBlihReC e i €Y 28 bZ SHaRB: beh QR Ald Ap&fidb it erRRMiERiS, the
nmet hods of the present invention further conprise admnistering to the

pat i ent &Kprefsiaadevey el Wretmt Tppnetharicmbadisent. thaertipgelidios swgenketyerndlrdi tion to
VECE ant aggiRlsi loVollo Rl @hd RIBAAIIENE b oPOEDE GRNASE ARERARRY frOCNL 15
VEG-- C antagonist. In certaln enbodi nents, the VEG-C antagonist I's an

ant i - VEGthaQatnisi lijbetyereatan betsicemiha cxiveroii haval of said igeesf dnd exprossicarewghef of

anti - VEGR ti oy i tion. ISt | 1.0 St to the
pat ent. Vioony (actd GuBhod hid Qo TEGRCEIREL B LA, ShEREE

ant i body i§ VEGHd).t in@artdio cabedimuiEGaid gt ndio UYGF sinadrtrinicsbedimdnts atdlgengat i ent .
In certaiisnvggpﬂgii ments, anti-VEG--C anti body and anti-VEG- anti body are
adm ni stered sinultaneously to the patient. [0026]1n certain enbodi nents,
nmet hods for t {08as8] nglicaraepect, meghodadfl derrmaie oty baecken dxpresstxalnypdl ef t he
met hod conprises determnnin t, the rati o bet. n.expressjion level of a
Gone_and ‘i BarERTeUer BPVERR e kSt PR FrbHR he pat | ent
has changesipas: conpared to the ratio between the expression |evel of said

gene and the expression |level of VEGE-A in a reference sanple, and
adni ni steri ng?%ﬁe@frf"é‘Eltgir%“‘@r?éB‘i%Sl%‘fOfé'ﬂdéﬁ‘ﬁméha‘r‘r?&‘é‘Pfgt herapy other than a

VEG- ant agoni &) de@rfiing rpladive@Rpres MR obiiein GaERAcd sampkeeat ed. I n certain
enbodi nents, the cancer is resistant tunor. In certain enbodinents, the
patient is relQpssaminmgmoppalized relidivepxpresgion At jaidasne By the HEADSPHBIBELI si ng
VEGF ant agoni st .qi)ifin€ &l tr@hil TP HESHESid gbdn I&ﬁtsbﬁ@% g}ﬁhe" Bhapsed fromor
refractory to anti-cancer therapy conprising anti-VEG- antibody. In certain
enmbodi ment s, t hexprassicaant said gene|in Jrwaeferepennample; ef ract ory to anti - cancer

ther apy oMY {5118 RANAGLANTARycl QOZENLERE Blstupi0d ments, nethods f or

treating a ce proliferative disord In a patient are provided. For
exanpl e, the fetdsdsinggrpetiicexpresermVB{g -Ahat raferenaeatiplebet ween expr essi on
| evel of a ge r ' - f HR 2 SRTRLE L i.ned from
the patient hgz a%ﬁgﬂlglé% nggﬁ%%%%%?%gé ?’%ﬁfsﬁgﬁf %?Fgﬁb%ltn\?\[/eenk’ﬁj}'uee&e Ilhlrglg si on

| evel of said geinediagthetrélethexppessinord VESHeA iofhe VE@He By the relatief er ence

sanpl e, and adm ni steri f.fective amount of, an anti-cancer therapy
other than a VEéﬁprﬁﬁfOélgoggli@'géngl irecferﬁréctel%rrl?ﬁe’ W‘C}er eby the cell

proliferative(giderdaingith tatiebdt@ckn thOOPBdshion beeltcdkdid gereadd merkpressivat hods

for inhibiting angio i,S ip.a patient ar rovi ded. . The hods conpri se
ot ermining | nat he T e o welhvilioh Hechau S siiravian Shiv oge e g

expressi on | evelnoghalMEExpheskitn af 8BOP/AE obtai ned from the patient has
changed as CO@&I’ ed to the ratio bett]\ﬁeen the expression | evel of said gene
and the expref®@idh | Searaprempedments; fie genedt U WSO8 5108 O i Acatti Hi st er i ng

an ef f eCtyhwe cABRIREND fan@DecAR fact6RAEAlde! B hANMniRl RS andib@Ri MBS @ant agoni st

to said patient. ) -
their receptors as defined herein under Definitions.

[0020] In certain embodiments, the expression level of the gene or the angiogenic
factor is mRNA expression level. In certain embodiments, the expression level of the gene or
the angiogenic factor is protein expression level.

[0021] In certain embodiments, the mRNA expression level of the gene or the
angiogenic factor is measured using qRT-PCR or qPCR. In another embodiment, the mRNA
expression level is measured using microarrary. In another embodiment, the mRNA
expression level is measured using ISH (in situ hybridization). In certain embodiments, the

protein expression level of the gene or the angiogenic factor is measured using IHC assay.



[0029] I n certain enbodi nents, nethods for inhibiting | ynphangi ogenesis in a
patient are provided. The nethods conprise determning that the ratio

bet ween ewpreswioss2l evel of a gene and expression | evel pofi/USEEEH20200 a
sanpl e obtained fromthe patient has changed as conpared to the ratio

bet ween the expression | evel of said gene and the expression |evel of
VEGF-A in a reference sanple, and adm nistering an effective anount of an

anti -cancer t i@oapy of iehint AMAdRMEGHe Bitih89RNhStatib Setf@bknPaRNGOt . VO
2010/ 006232PCT/ US2009/ 050208 [0030] I n certain enbodi ments, the anti-cancer

agent or capressioaargichefethe angiapemic factas @nd e AR exmieseionilgyick of VESFais anvEGF

ant i body ;andsanlonY BB dmant hoaogehis SRR EELIEdn bRohd SRl AL yRCCOr di ng
to the iﬁsprﬁé?@éﬁs pr%%@%ga o%g%ﬁglléggﬁ?or packaae Tnsertn et [0031] I n
one enbodhgreginic fater is W&i4geDi m yehenathar embpEmant, thaengiesseic fhatoranbi Gigr n

embodi ment, £ 6 C0ANARIR Aol ALIO R, & iagkease. In certain embodiments,
the gene”i's an angi ogeni’c actor. I certain enbodi nents, the expression

| evel is mRNA[MRPF es i ar dnbpdiment, theonte tbaeditimemRNAtdvprepdriAc et pf €ssi on i s

In tunor rg%r?el a{n%i'th Ian rétxa}egsigndnltg\geq IOP@ Eh%lA;[ haesa{%(r[;)?quoem Ia ??]t}err]l{s i teés?O.lget ween the
MRNA expression 1evel 0Of Sai d angl ogenic factor and e expression
| evel of aWiE€Hd deniess YRGE L rle as@herlembodiencetyiho dativehetweeh e mRiyA@gpmssionf act or 1S

VEG--C. |In t her enbodinent, the angi ic.factor is VEG--D..Iln yet

anot her dREDHHEAY 1t R GeiEn RATHOON HE HECE e (b Saaiphiset

enbodi mendast 1 iRl saidPergie MBGH-@C IrodneiebVEeR3 the [0 Wden eRrbRNA enbodi nent s,

t he sanpl e obt ai ne romth atient is tissue, blood, seru r any

conbi nat iezswe%swélrl‘évc?f 01{ ERBE PRGIR MR Ve VESoR dn & BT M r om ¢ he
patient ipgticht isia$ W@ 0SamRls@d bRASTEGF-1 el dhe RnBodaRhide tfio Yehechaichods  of

t he present invention can further conprise determ ning inmunohistochem stry

(1 HC) scarBNesrprisimig chefra sspaighe SHYCSFigR leypleof JEAETA Bhera@inle t he | HC
score is R 4 pARht iddt ledst0. 99sn ERROLLIRNEGH DE 1 HotRe OhBodiSic @ thé BASL 2+. N
yet anot her enbodi nent, the |IHC score is 3+.

between the mRNA expression level of a gene and the mRNA expression level of VEGF-A is

at least 0.5 and said gene is VEGF-D. In one embodiment, the ratio between the mRNA

expression level of a gene and the mRNA expression level of VEGF-A in a sample from a

patient is at least 0.5 and said gene is bFGF. In another embodiment, the ratio between the

mRNA expression level of a gene and the mRNA expression level of VEGF-A in a sample

from a patient is at least 1 and said gene is bFGF. In yet another embodiment, the ratio

between the mRNA expression level of a gene and the mRNA expression level of VEGF-A

in a sample from a patient is at least 2 and said gene is bFGF.

[0024] In certain embodiments, the VEGF antagonist therapy comprises
administration of anti-VEGF antibody. In certain embodiments, the VEGF antagonist is an
anti-VEGF antibody, a VEGF-Trap (e.g., VEGF receptor-Fc fusion) or an anti-VEGF
receptor antibody. In certain embodiments, the VEGF antagonist is an anti-VEGF antibody.
In certain embodiments, the anti-VEGF antibody is a human or humanized anti-VEGF
antibody. In one embodiment, the anti-VEGF antibody is bevacizumab.

[0025] In certain embodiments, the methods of the present invention further
comprise administering to the patient an effective amount of anti-cancer therapeutic agent in
addition to VEGF antagonist. In certain embodiments, anti-cancer therapeutic agent is
VEGF-C antagonist. In certain embodiments, the VEGF-C antagonist is an anti-VEGF-C
antibody. In certain embodiments, an effective amount of anti-VEGF-C antibody in addition

to VEGF antagonist is administered to the patient. In certain embodiments, an effective



[0034] I n certain enbodi nents, the nethods of the present invention can
further conprise determ ning whether the sanple conprises a tunor cell that
expr esseswBEoRBs232her ei n presence of VEGFR3 expressi onprmdisc@bmsozohat t he
patient may benefit from anticancer therapy in addition to VEGF antagoni st,
that the patient is likely to be responsive to anti-angiogenic therapy in
addition to VEGF ant agoni st and/or increased |likelihood of clinical benefit

to the papjoaMorhhRMEaRLE a&tﬁ;aa@rn 4d08IRRY arilv BAH bﬂtitﬁ%ﬁ%dﬁﬁﬁﬁer@dﬂ’?o%ﬁ@m st.
[ 0035] I n one enbodi nent, expression is expression. In

anot her @At essEain eRBOgmeRis faE- V&G%@dearékw@%n@wdwedet er mi ned
usi ng qRTRGR et embodi ment, the presence of VEGFR3
protein exprésgésrf(gnﬁ:%gag ef%iﬂ?léggda Elgtl ng | HC assay. [0036]In certain

enbodi nents, {MW&6het ho@stamfenthoémwm@s@ﬁmdsrfmetmatlwcmaﬁ if gpatiserareonpri se
measurin re \ r of
e " FARSTE YR o VEHRe, HIBERLR: HP SR SORET L UEl

one enbodévekoita genhendexpreesai lovel bEVEGFoX 1n\ﬂ:'s!%lﬁ& dbwinﬂﬂmnemppamﬂm I eveI In
anot her e ncr.e NA_ex vel of VEGFR3 is in
Cunor - celTa e b B ke R il G BN Sy e B S embodi men s,

t he net h(edlsremontlhel pieB@RA innvefatcharsagale, ﬁndratdhﬁmstemgmn csectdetaaromtrif ng

i mmunohi st ochem st sScor risi erform H ssay. for the
Ryt ach S R DR AR SL I R N A BT

expr essesreMe@FREertiih efnbbdimbite, thddan&s o resi@hntdlimdre &sterthin e@nﬂdmeas,geme e of
VEGFR3 expreSS| on indicate that the pati ent 1;«/Pél?enefl t rom ant i - cancer

t her apy PRI GiTelrRRed er\PE@fraﬁnya’ﬁ&ﬁF Spnceg hefppy frmntising SHOT 13ORISE Yt o pe

responsi \ertdih Gfbenbrta AR REGNICrelaPRU TV HekrREory RCmBaE R thekegl i hood of
clinical benefit to t he patient from anti-cancer therapy in addition to

VEGF ant £§@ATiERg antinVEHE a@tﬂ%ﬁu Ipesisttain epphodiments ¢ eatipa 1%{6Yaw‘&sffon29r. In yet

anot her egbed) ti- Cgﬁ&r{hlél(;ﬁg&ﬁﬁqs;n%b’g;tacduﬁmgne enbodi nent, the expression
| evel of VEGFR3 is nmRNA expression level. |n another enbodi ment, the

i ncreased mRNE0Kr o dnsgghin| e msntsyECE Rl fiigafing weprolibragye disorder [0038] I n
certain embpdiBAL SrovidBé F&RLRAASC Ahe HBGR'ERBALe dRYAHiAORaGR filr t her

between expression level of a gene and expression level of VEGF-A in a sample obtained

from the patient has changed as compared to the ratio between the expression level of said
gene and the expression level of VEGF-A in a reference sample, and administering an
effective amount of an anti-cancer therapy other than a VEGF antagonist to said patient,
whereby the cell proliferative disorder is treated.

[0028] In certain embodiments, methods for inhibiting angiogenesis in a patient
are provided. The methods comprise determining that the ratio between expression level of a
gene and expression level of VEGF-A in a sample obtained from the patient has changed as
compared to the ratio between the expression level of said gene and the expression level of
VEGF-A in a reference sample, and administering an effective amount of an anti-cancer
therapy other than a VEGF antagonist to said patient.

[0029] In certain embodiments, methods for inhibiting lymphangiogenesis in a
patient are provided. The methods comprise determining that the ratio between expression
level of a gene and expression level of VEGF-A in a sample obtained from the patient has
changed as compared to the ratio between the expression level of said gene and the
expression level of VEGF-A in a reference sample, and administering an effective amount of

an anti-cancer therapy other than a VEGF antagonist to said patient.



conprise determ ning whether the sanple conprises a tunor cell that
expresses VEGF- D, wherein presence of VEG--D expression indicates that the
patient maQ 2bB@biz from anti cancer therapy in additionPCo/OgE@S/08DEgONI St ,
that the patient is likely to be responsive to anti-angiogenic therapy in
addition to VEG- antagoni st and/or increased |ikelihood of clinical benefit
to the patient fromanti-cancer therapy in addition to VEG- antagonist.. In

one enbodi nen%oost)he LEE TR e%ibBHi%a%ﬁtsot'ﬁe hifi-EHROA SBXR L RRI- Ql%loglaﬁlc anqt her
enbodi nent resence of VEGF-D nRNA expression is determ ned using

qRT- PCR éli*Ché:ﬂn@Rbut net lapitsd e pnteBoHipgady atl(h@ltlt]ré@F@ wibpds Siagminigergd ot ei n
expr essi Q@the?gtl&p%cgﬁﬁ FaRh AR Pons tb%%& %l? %qgje%r piBse Rsptotein
expression I's determ n using I HC ssay I n one aspect t he

i nvention prol0deks alkore cothoginicst, Hy chrneari ty raoripa sfiegepdl amtler eot i des
capabl e %&b%@ﬁféhﬁth& ah%’e R i Fs'a’b@cﬁe&’seoﬂl e%mftﬁ{ %dl%%ﬂﬁsthég&gﬁ anVEGE A,
wherein the kit further conprises Instructions using s array to
det er ni nengiagingsfattet vie eertaimenledpness thorexpresseindeat isomtN dfexprovs@ndaictl genes

and VEGFAto redict .res siveness. o i t to._an i Qgeni c
t her apy or ? oAt -Og%eélerthetlﬁﬁﬁg eXpre\Aﬁwon 8 nntumop et:}11rsl e (ielfltal e Odlfn egt ’(t))[g? ween t he

expr essi @hargewethe edtiodktweemdic nuRTéA(af;prsmod legehmaﬂmdglbgmnceﬁmm-msutm | evel of

VEGFA toth bet i | |
ot he ot 2T IR E DA ER B bl Gad i P ERGERE Lo oV

i ndi cat eqadtdral VEGE-Qalhiagsthersmbobignaf, ke ailglﬁg@rﬁﬂfattoﬂlﬂgﬂBQQEDl Tn ydiefi@my or
anti-cancer therapy in addi ion o VEG- ant ago 0040] I n certain
enbodi neﬁP’é’OéltTﬁBt’ B’ﬁtaP%tO%ﬂm aglolgp Eﬁ:‘Eratnéfet H@Eﬂtﬁé g‘tqﬁ‘@m&a&ﬁ‘? Qe5RCl evel of at
| east onga@driseEdrgenes and the expression |level of VEG--A in the sanple
indicates that the patient may benefit from anti-angi ogenic therapy or
anti-cancer tH9%by { rhceafawiemb@ﬁmteatsxmeﬁanaﬂt alzjeﬁtdstromth?p@té@tbatﬁwnbodu ment s,
the rati @b, Qn%oﬁny%ﬁ@&@t‘ionﬁﬁér&ﬁe%&é?ﬁmee’fr%@ﬁ?énf%nthla eMEllc Muidld rGASt one
of said genes and thée expression |evel of VEG-A indicates that the patient
may benefihapatieis aittshe wawlogeni ¢ therapy or anti-cancer therapy in addition
to VEG ant aggast - il AiBamithR thERRMSds S fralchPinddnifh Buirfitreat er

bet ween the expression |eve | east one of sald genes an e

expr essi eampusegleteghinyEGRMANDNgibdumestryt(WHE) stére cpapriisarg penfaymibe HEE atsay r om

anti - angig t C ro.t i

ant agoni s?gﬁ?!ﬁe & eé‘lgﬁﬁleeq Cg?%ﬁst%?e%?t hlé IrTlg{) ?egéf%t%oﬂT?e‘ﬂg t%erlglgt %gret){g%qv:veen t he
expr essi ckwstlEvdhyerfanatﬂleﬂmmnmnettwleﬁaacdreQEhES and the expression |evel of
VEGF-Aindica t hat t he. pat efit.fromanti- ¢ t her apy
or ant - cancelSEhbr agy rmRRefMsaT e GRRBUL A AR G OELAAER

enbodi merbsiprifehietefaning \@Hettﬁrthre sghgatanpridet aveetor téietheoeppesss UAGFRYel of at

I t f d t VECGF- di cat t hat
the: pat1 MG BT E o e O EGRBRa R R Sy R st Ao t her apy

i n addi ticaicet Dedpch ﬁlﬂitl@@ﬂﬂVEGF antagonist,[tR4hk]faficr® DEtikRBRB O respdigive Ry ent i on
provi des a_ set. of  conp ndachca pahl e of detecti.ng expres&f@on | eyel s of one

or nore g@tﬁ&ggla%wékeamse. tpruloe  EC anjpgepistandT fisteasedi irelihogdiobs bet ween

expr essi Qﬂmkﬁ\b@heiit&fth@ﬁﬁleﬁf frétR b fi-SH0aSha@nsl, IR XRi8SSloOEGEMRgotfst. VEGF-A in a
sanpl e obtained fromt atient, wherein a change in the ratio_between the

expressi on | elMBSbf &toqeéﬁ?PdWét gre \EFTR yasnesssighiy YA 8xpPe98i §h | evel of

VEGF- A i npbhg e%%&hi%nﬁ%e%%%e%@vﬁa@im@%ﬁﬁ& b%&%b\t@@&bt&ﬁﬁle%ﬁmgaﬁton level
of the same gene and the expression |evel G--A in a reference sanple

i ndi cat e$GRAAPCRe Ipsttiaather anpBpdiveqns fthe preseprn AMEGERS ivetpinekRresR i n addi ti on
to VEGF %@feﬁ%ﬂ@d&stm e eggartal n enbodi nents, the conpounds are

pol ynucl eot'| des It certarn embodi ment s, t he conpounds are proteins. In one
enbodi ment, t HY3pk ot @wamreelbadmebtsdﬁhemethpwzyld pressneinggpec tan futikeri nvent i on
provi des of one
b “ror o SORERey R SRTRRURNRRTR Pophy ERIREN) BO SSHBMER T AR D e
expr essi dmthle@wrelbls isofcreased wcompaledgethesefambeempplesmm chbudimend thVEG-- A in a

sanpl e obt ai ned f g 1 or gr eater

ot neen. cieiip SLDPOHEREEEH BN S oL prRuP P hafateCh pe

expr essi aicréaemBhROA Mpfehsidh el bhEESARP lisain imtrealies t hat the patl ent may
benefit from anti-angi ogenesis or anti-cancer therapy in addition to VEG-
antagonist. In certain enbodinents, the ratio is 0.25 or greater. In
certain enbodiments, the ratio is 0.5%r greater. In certain enbodi nents,
the ratiois 1 or greater. In certain enbodinents, the ratiois 2 or
greater. In certain enbodi nents, the conpounds are pol ynucl eotides. In
certain enbodi nents, the conpounds are proteins. In one enbodi nent, the
pr ot e| ns are ant| bod| es. [0043] I n certal n enbodl rrent S, the patient is

o . e o - L



cancer (including small-cell lung cancer, non-snmall cell |ung cancer,
adenocarci noma of the |ung, and squanous carci noma of the |ung), cancer of
t he peri twoeoaryoobspat ocel | ul ar cancer, gastric or stomaebTaseaens@psicl udi ng
gastroi ntestinal cancer), pancreatic cancer, glioblastom, cervical cancer,
ovari an cancer, liver cancer, bladder cancer, hepatoma, breast cancer,

col on cancer, colorectal cancer, endonetrial or uterine carcinom, salivary
gl and carci nofgya7Ki dneder@in eﬁx%éllmeﬁt%%@hreth'ohé/@tfth&&@&ﬁ{mvé?ﬁl%Eﬁltfﬁrtﬁéimcer

yul val cancer, thyr0|d cancer, hepatic carcinona and various types of head
and neck ce@ﬁe@rdetea‘glwvgllmnwolsst@@emlﬂﬂyr%@rﬁﬁore corapiifin gy oaning Hadasseol | i cul ar
non- Hodglk; gaﬂﬁ}k%%’ ) gl.medi at e
grade/fol%ﬁ%i %%GE{E I N h%?g?%kmﬁéggggﬁy%ﬁggﬁﬁhfemﬁkéﬁ!grage

i munobl A8IGRR \mherehn tyhIEY7 sedee dfypmighrobi and preseNbLof \HIGIR grxatbesigmallicate

o 2Nl s oSSR oo Ao Y OB B o

| eukem a péfﬁt_nlL)s likakyut ke teympkiob Framtant-ahgugeanm therfpil dny/or H&retageddétblllhdoé l9f<em a;
chronic ke nd. po trans I oproliferative
disorder q?§n§%n)mepﬁwnphm%a%%ﬁ%gmégggﬂvnaahro‘Ppé?%$lo 03§s§0|ated mnth
phakonat esesmbetiac, the kb sase i heltasa3s.0bi yat @dthet thbdalimem, theifiC sjorois  Mei gs’

syndr one. cert iment, the.c rectal cancer, non-snal
cull T ung oA etotuhdt T rearog P b SECERA N oF N R AR Fooaa] 1
certai n eabhael eﬂﬁbﬁﬁleni, e ingé¢hariareiA dxb?ssildin/lef/ﬁl IOQVEGER? einpendreenged with
antl-ang|ogen|c erapi es. co rrsing admnis tion of an antl-angl ogenic
agents such af"3plt %ertmnrﬁn{'gpemfeats et el rogpt laﬁ%n&a%mnsfpgﬂ%f VEGF- A
or the VEGhpAse®&BRindlg WiRktdr the KéMie e&ﬁ;ms@gad&noﬂémiaatre@g@ﬁbpv)marm
antibodies to or antagonists of VEG--C. In certain enbodi nents, nmethods of
t he i nventhetsin wreﬁep%‘e?fqé%%ﬂ CXBICEH 1ﬁ¢1§%t@ﬂrthﬁghedw@elarrn%f&%ef5ﬁrtomam@r ogeni ¢
agent s angiQr th@iﬂ%ln%ﬂﬁ%ﬁ tAYLAF Sntagonfd dhd: | Itmaaan %E@Clﬁ%@gégmrﬁve (g n certain
enbodi nents the VEGF antagoni st is an anti -V anti body. In one

enbodi memnnti- atlgiegeathhwmﬂnaMItl@b@WE%F ﬁéweistz@ﬁ@b mcreth@éﬂ@lalmd@ﬁbodu ment s,
the ant"ﬁﬂ@ﬂ@ﬁ&ﬂhﬁaﬁgﬁﬁkn &h@hé%ﬁkQQh&QﬁﬁHQH ili rakAIRNI St 1S an
antlbody to or antagonist of VEG--C e nent t he anti -angi ogenic
agent i s oantmbddEaFtChaNEGhd yxprasdidi is mRNA pr@’ssum‘ Iannotmngmbg@mem tigent s can
be found I, r i I
[0045]Anfg§%§b§F¥§%?]%g@%??%%ﬁ&&§o3gg§@ﬂ%ﬁ§9§d%@F%g??%hhgggrg%Imggﬁl|es to
any and ahibodmetchioths VHGR-Rexpressantis progirdepoassibe dinheotberemboBiRickE tHOESCRI PTI ON
OF THE DRAW NGS e relati ve VEGF- A nRNA
oxpr essi O of unot et S SBRE AR TP BRANAE TR sane data as

Fi gure 1A, bufoosdl h nosreekpezqtlicdfivandort pyovideusliekesyiriigg ge aesy, coaiptisingcr eased

Chovi ng_ PP AGEaRRe RRe By duiding brnt (kP AeRsgPu Ratidrs, i gur e

2B shows wHagis@oRit d@thar @sngris@uUhrudons Bottusigisiid AAE YR detearhin® PatlTo@bétW@en
housekeepi ng genes, and i ncreased, nunber of tupor G&nples per nodel .

[ 0048] Fi ¢t SPERIGHhEVAROT aaf ShRETCSRIGRERT 2Pe VECE v ta C‘[SGWVGQ%P &si on

patient to anti-angiogenic therapy or anti-cancer therapy, wherein a change in the ratio

between the expression level of at least one of said genes and the expression level of VEGF-
A in the sample as compared to the ratio between the expression level of the same gene and
expression level of VEGF-A in a reference sample indicates that the patient may benefit from
anti-angiogenic therapy or anti-cancer therapy in addition to VEGF antagonist.

[0040] In certain embodiments, the ratio of 0.1 or greater between the expression
level of at least one of said genes and the expression level of VEGF-A in the sample indicates
that the patient may benefit from anti-angiogenic therapy or anti-cancer therapy in addition to
VEGF antagonist. In certain embodiments, the ratio of 0.25 or greater between the

expression level of at least one of said genes and the expression level of VEGF-A indicates

10



for tunor xenograft nodels. Figure 3B shows the sane data as Figure 3A, but
with normalization to two housekeepi ng genes, and increased nunber of tunor
sanpl es pEO 2mdeb232 [ 0049] Fi gure 4A and 4B: G aphs psmaseong/os@bat i ve
VEGFR3 nRNA expression for tunor xenograft nodels. Figure 4B shows the sane
data as Figure 4A, but with nornalization to two housekeepi ng genes, and
I ncreased nunber of tunor sanples per nodel. [ 0050] Figure 5. G aph

show ng re afel \Aﬁenl@E@ggaﬁgefr%%%ﬁg@gbn{c%erawrane&emﬁgmé&pm%hiﬁon to
. a

[ 0051] Fi %Jre A an “aphs showing a correlation between increase in
ef f i cacy " yrEEPnie tlp cyEaFembademets. the it Oekpireaesiar befwieen 1he exTpsyioRe 6B
Shows t Ng..3pfE: Qs%t%ngﬁf Gl & a%’the%g%wé% evrbfPBfT?‘EG?QAE 1nQRateOthbRe

housekeepl ng genes, ternative SYOI culation, and i1ncreased nunber of
t unor samplien mag benebiti Ebm apQAEAPENFUh@ayAr anti-catBer tBrraphingHddmy EGF

correl ati en | i - - i ve nMRNA
B R e e S L e

nor mal i zat least ohooftsad denassed deprpgssyaries] oV E@rrainilive e SYDTBpatiahtaudyat i on,

o e SRR IOy BRI, B o PR DG Bie

rel ati ve InttAireoqiyodasdnon the adtionf 2[dd@vdfcFbguce the expragibn Ehdwi ageat aer r el ation

bet ween eoff];'c{i(? gecn%s g‘nncpthé/ gicﬁlr:e-ssion level of VEGF-A indicates that the patient may benefit from
anti-angiogenic therapy or anti-cancer therapy in addition to VEGF antagonist.

[0041] In one aspect, the invention provides a set of compounds capable of
detecting expression levels of one or more genes and expression level of VEGF-A to
determine ratios between expression levels of one or more genes and expression level of
VEGF-A in a sample obtained from the patient, wherein a change in the ratio between the
expression level of at least one of said genes and the expression level of VEGF-A in the
sample as compared to the ratio between the expression level of the same gene and the
expression level of VEGF-A in a reference sample indicates that the patient may benefit from
anti-cancer therapy in addition to VEGF antagonist. In certain embodiments, the compounds
are polynucleotides. In certain embodiments, the compounds are proteins. In one
embodiment, the proteins are antibodies.

[0042] In one aspect, the invention provides a set of compounds capable of
detecting expression levels of one or more genes and expression level of VEGF-A to
determine ratios between expression levels of one or more genes and expression level of
VEGF-A in a sample obtained from the patient, wherein the ratio of 0.1 or greater between
the expression level of at least one of said genes and the expression level of VEGF-A in the
sample indicates that the patient may benefit from anti-angiogenesis or anti-cancer therapy in
addition to VEGF antagonist. In certain embodiments, the ratio is 0.25 or greater. In certain
embodiments, the ratio is 0.5 or greater. In certain embodiments, the ratio is 1 or greater. In
certain embodiments, the ratio is 2 or greater. In certain embodiments, the compounds are
polynucleotides. In certain embodiments, the compounds are proteins. In one embodiment,
the proteins are antibodies.

[0043] In certain embodiments, the patient is diagnosed with cancer. In certain
embodiments, the cancer is carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More

particular examples of such cancers include, but not limited to, squamous cell cancer, lung
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CNEGF- A and VEG--DNEGF- A rel ati ve nRNA expression ratios. [0055]Figure 10:
G aph showi ng a correlation between efficacy and VEG-- CNEG-- A and
bFGFNEGF-wWoneloatws2se nRNA expression rati os. [0056] Fi gur eCTAIS2689api208 how ng
a correlation between efficacy and VEG-- DNEGF- A and bFGFNEGF- A rel ative
MRNA expression ratios. [0057]Figure 12: Illustration of VEG--C | HC score
for human ovari an adenocarci noma. WD 2010/ 006232PCT/ US2009/ 050208

[ 0058] Fi gufRr (%&mdvlfg@%na(ﬁ &h@@%@h&%ﬁ Shil 8BRS ca!ﬂééoad@ﬂ&aﬁ%%aw RS S.

[ 0059] Fi qure 4A and 14B: GraP s showi ng a correl ation between increase in
ef fi cacy legdandsgmnmus cchiedp of thlyg), éa@@fstfh%mtqmmswoeﬁwr BICET gur e

14A, but g‘%tf‘l@opsltérﬁa{cﬂ%Lﬂcgle(ié}{grg%a%lﬁtgétﬁgll @Rcer), pancreatic cancer, glioblastoma,

cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon
cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney
or renal cancer, liver cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma
and various types of head and neck cancer, as well as B-cell lymphoma (including low
grade/follicular non-Hodgkin's lymphoma (NHL); small lymphocytic (SL) NHL;
intermediate grade/follicular NHL; intermediate grade diffuse NHL; high grade
immunoblastic NHL; high grade lymphoblastic NHL; high grade small non-cleaved cell
NHL; bulky disease NHL; mantle cell lymphoma; AIDS-related lymphoma; and
Waldenstrom's Macroglobulinemia); chronic lymphocytic leukemia (CLL); acute
lymphoblastic leukemia (ALL); Hairy cell leukemia; chronic myeloblastic leukemia; and
post-transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular
proliferation associated with phakomatoses, edema (such as that associated with brain
tumors) or Meigs' syndrome. In certain embodiment, the cancer is colorectal cancer, non-
small cell lung cancer, breast cancer, glioblastoma or renal cancer.

[0044] In certain embodiments, the methods of the invention can be performed
with anti-angiogenic therapies comprising administration of an anti-angiogenic agents such
as, but not limited to, antibodies to or antagonists of VEGF-A or the VEGF-A receptor (e.g.,
KDR receptor or Flt-1 receptor) and antibodies to or antagonists of VEGF-C. In certain
embodiments, methods of the invention further comprise administering one or more anti-
angiogenic agents and/or anti-cancer agents in addition to VEGF antagonist. In certain
embodiments the VEGF antagonist is an anti-VEGF antibody. In one embodiment, the anti-
VEGF antibody is bevacizumab. In certain embodiments, the anti-angiogenic agent
administered in addition to VEGF antagonist is an antibody to or antagonist of VEGF-C. In
one embodiment, the anti-angiogenic agent is anti-VEGF-C antibody. Additional list of anti-
angiogenic agents can be found herein under Definitions and Angiogenic Inhibitors.

[0045] Any embodiment described above or any combination thereof applies to

any and all methods of the inventions described herein.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0060] The techni ques and procedures
descri bed or referenced herein are generally well understood and comonly
enpl oyed wei2ng/mwaerszent i onal et hodol ogy by those skil | egcirnustévg/oandg such
as, for exanple, the widely utilized nethodol ogi es described in Sanbrook et
al ., Ml ecular doning: A Laboratory Manual 3rd. edition (2001) Cold Spring
Har bor Laboratory Press, Cold Spring Harbor, N. Y. CURRENT PROTOCOLS I N

MOLECULAR BI OLOGY (F. mﬁpwmpqtm@{o]:m DRARPANGS; the series METHODS
I N ENZYMOLOGY (Academ C Press, Inc.): PCR Z2: A PRACITCAL APPROACH (M J.

MacPher son, Ha . ane,
eds. (1988) AILI'I'@@ODI g?]riﬂfX&&%T&@hﬁﬁﬁﬁﬁéreéﬁlﬁgiﬁ%}rm? hj&?:%\lll_j’li (@gs '?'ILOJEE (R I.

Fr eshney foidamor xegggryi mogdyl.gBigwie| | Bohpwethgysmhdsds a5 Higure JA, mamith ed. | 1984):
Met hods 'nﬂnﬁ@ﬂéﬁﬁﬁl tg Ewcﬂl&%%é(pm%%@i@@ and fn@é§sed (BberBir %n%l(amﬁesl-@ep ﬁfoaé ory

Not ebook (J Academ c Press; Ani nal Culture (R
. Fr eshney) %7] 1§$Il)re ZArandéBué?crmhﬁShWI@telatmﬁHEﬁﬁﬁu@P@tW@ow P.

Labor at oy EP8EsatRAl ifels cORrs 2B AL AR R PP DA L0 1 Cas.

1993- 8) Jl.orrﬂvliza}onand&'@nsekeblangi@msk and ln@cwd inpmb¢raif tunmmsanghlegyer (OdelM Wi r

and C. C. Bla 1, eds r Vec ran Cells (J.
M Mller andﬁi@l%] Ee%lre }'A(?G&aﬁl% C\éﬁng ?La%vﬁg%;&%e@/g%é)ress%actl on,
(Mul'l'i s dbrtamor xeadgraft nib@&4.) Flg@ﬂBB&hwalhetsam@dIESa asFiguerBlagbhogyth(J. E. Col i gan

et al., eds rt Pr.otocols in Ml ecul iolo Wle d Sons,
To00) " | HATIBIET R RNt 56 S8 Rl oo d iy B PR S e Bsfes
Fi nch, 1997) [0BaD] bom‘i@se 4AaRaaBt ICﬁﬁihsWl@@ﬁélhtl@f@VEGﬁRBYﬂRN&dxpredth Press,
1988- 1989 Monocl Oﬁﬁl J?odl eg A Practi c%é Agpo %hepherd and C.
Dean, ed§r UBRE XENEETRR MPEP S ‘ﬁurﬁ s*éowsz%éﬁme 3R %’i‘fl t(‘évé A Laboratory
Manual  ( BorrrakAsoN @Rt &usél@aﬁng g&%ﬂ a&prnbﬂagsetrlaﬁﬂa@ér olf AT 4RI (R @Rl 1999) ;

The Antibodies (M Zanetti and J ds., Harwood Acadeni c

Publ i shers, 1H¥591 aﬁeg%ﬁcé*faphpm\weg fﬂlaélge éﬁ@Fﬁ}Ré\&‘}F’&EeSélpn@deP%f (V. T.
DeVita etxeﬁdg.raftﬁgéels J.B. Lippincott Company, 1993). [0061] Unl ess defi ned
ot herwi se, technical and scientific ternms used herein have the sane neaning
as conmonly ul¥éllst o&iusy 6dnad §B: sreibsshapviaks Ferralation hetwaern infigasghii ch t hi s

| nvent i ongpel RSy RS RAL GERf- strelaiwm@&tem?gw Qo Miropp ehaminand

Mol ecul ar Bi ol ogy 2 . ey & Sons N. Y. 1994),

Mar ch, Advraﬁd@@aﬂlglanﬁé @témhsmrryalﬂemtpmhouw@hmng genss. alen@iveuct ur e 4t h
ed., Joh ons 992 rOV|d Lone skilled in the
art wit hrla)ﬁg(glg}eé?lgﬁﬂa gul a“(d lflcreaseénnum erf) ﬂtumtore?a)lr%iéﬂet[jséjedm PRt he pr esent
application. f052r ef Ciganera aﬁdUBd quﬂleshawlngla@bueiamtgl pateentncappd incat i ons and

0062 For i pBUact B 3 AR T s iy R Ger et et pb Sk B ng.

defini ti emac wath hs Eippt yAand mtnemﬁﬂﬁrza@@nb@m h@ls€kecpifs BctlaREAthet he singul ar
will also include the plural and vice versa. In the event that any

defi niti ML cprlgplptpnp@ndieieasad nyreles offumer smpleeUmed i ncor porated herein
by refer ence dﬂ%@] defFiéﬁ'rE BD@raﬁ)ﬁtsh(tVQiﬁé Qc&%lﬁ%n%@@ekn ﬁl@ﬂ:tagth efficacy, an0063] An

"i ndi vi dual , ubj ect,” or atient™ is a vertebrate. In certain
embodi memFSF t@N@GxFef?ﬂtfﬁéﬁrvatf@N cgpresaipradtiovanmal s i ncl ude, but are not

i ted Lo, TRIAN R, 05 LRGN )corraa%pbemw@éféacg%gagﬂb%uch as cats,

dogs, and hor es) ce an rats n certarn iments, a
manmal | £/¥E6GrRmd ‘{/'EGBJH/‘T‘E@FtAsreﬂntiVsalmﬁestxpr@slohtae@s sanpl e" as used

herein, refer ?00%9] a Figure 10: Graph showing a correlation between efficacy and VEGF-

C/VEGF-A and bFGF/VEGF-A relative mRNA expression ratios.

[0056] Figure 11: Graph showing a correlation between efficacy and VEGF-
D/VEGF-A and bFGF/VEGF-A relative mRNA expression ratios.

[0057] Figure 12: Ilustration of VEGF-C THC score for human ovarian

adenocarcinoma.
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conposition that is obtained or derived froma subject of interest that
contains a cellular and/or other nolecular entity that is to be

char act erwpeaditemazor i dentified, for exanpl e based on pRETIUS2009/050208

bi ochem cal, chem cal and/or physiol ogical characteristics. In one

enbodi nent, the definition enconpasses bl ood and other |iquid sanples of

bi ol ogi cal origin and tissue sanples such as a bi opsy speci nen or tissue
cultures or cejosg dem&gﬁ@m hetebromc bR QUIGR PHabMMmd A SOUEnSRNPlI € may be
solid tissue as froma fresh, frozen and/ or preserved organ or tissue

sanpl e or bi of¥%r &Kigyire k4 andlBdCrphashpwilesrdTelshet batvieantiacreaso s | y
fluids; . I subj ect
or plas naﬁ%[a%éddsvﬁnélg?gt esrC bie! 1%{%%%%%%%}91@3%? %ﬁ%&oﬁggﬁg{'ﬁgﬁn I7vE}?ol ogi cal
sanpl es tahamatha\Aé/oHélénalrrdmmqmul ated in any way after their procurenent, such
as by treatnment with reagents, solubilization, or enrichnent for certai n
components, sy 36 iy B ELRTr AP HIVATE 189ENASEY O embedding in a

sem -solid or=sofrd matrT x ror sectrom g purposes. For the purposes herein
a "section" of00a0k i sé”hetesmnqneeamcbprn@dmes dessiibtgloerqjaemcecbherpmao@ of a tissue
sanpl e, 0 tlsseor cIIs cut fro sanpl e.
00661 SasTea i) (BB et oo B e G Beho GRS e T s o

cel | [|i nelsyse slall¢d mm‘tmeimatcaral; dor amlnblej tjasazﬁckiy utﬂnlzai mbthb@lomrdamnb@d msna,

it o, asrgt ok erfuk et fonfioRd i Vanehgo cliuea LB RFE T 6

saliva, SR ﬂEhbertafySPres@G(E@@ Spidid IEDzﬂbor[TNQU SCURRENrr HRGROESLS and tissue

culture | U S tissue extract honpgeni zed ti ssue
Cumor ¢i SCabECLRAR AR aLAT Pl o AR, PHEEn e B Che
sanpl e i EnzYalionoeAat (A%amlsprasmmop@ﬁrz ﬁmdlmNLAlﬁﬁl&)Ai@HWMeJl s used in a

di agnosti c assay. |n sone enbodine npl e i s obtai ned froma

primary oflackersy B PcHameond GTRsEWéorﬁ%&%?SwsH@ﬁ%Wsa@a odp (bB5R4in a

repr esent @i et Ce L ABORNTORY MNANBALAddeNALAY elFY L duMPrRERR /1S can be
obtained indirectly in the formof tissues or fluids that are known or

t hought tFeesbesyt ed- |61y9t8F‘|B Vhigrapcledide SymtesisaMed daait, eol98ith dfedindein sanpl es of
I ung Can%&leéuﬁﬁ'l&?ﬂ%{ﬂﬁbr un%hlf"r@&abﬂ?ﬁzo S A NJ?MZBEPO?C@@%@ ef.ine needle

aspiration, bronc i Ngs om sputum’ pl eura | ul bl ood.

[ 0068] | n 18%® Axaihaic Reast; Anwcgﬁefﬁlc’etltw (Bbk Hicnlengy T, ﬁd)ni%7kd’kfr@@t3ﬂ@ﬂ0 ﬁaﬂ i ent
prior to - I;0qeni t eis

obt ai ned a?‘??ﬁf%r@d%% (gt}cé\émegl??éel%tﬂ prkrolg%% @g@@&%f@g@;@ﬁl ?Fg?ﬁgdreapy In yet
anot her éMrmlzi helntrqtory @acqﬂues(é IbdmlalJnlédBrﬁﬁﬁmn andgulsj. ébwekbredpaw%f&) Jprior to

anti - VEGk gd ?}1 a n cert aj W t ai ned
after car% ?y ol goprfvse g bzfg chpe”'G @%In m”no nces‘g%{ %slacg‘gglg her ein,
refers tedapyesaipheer Bicamndr Manmalzan Cells (J M Miller and M. P. Calos, eds., 1987);

PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in

Immunology (J. E. Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Wiley
and Sons, 1999); Immunobiology (C. A. Janeway and P. Travers, 1997); Antibodies (P. Finch,
1997); Antibodies: A Practical Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal
Antibodies: A Practical Approach (P. Shepherd and C. Dean, eds., Oxford University Press,
2000); Using Antibodies: A Laboratory Manual (E. Harlow and D. Lane (Cold Spring Harbor
Laboratory Press, 1999); The Antibodies (M. Zanetti and J. D. Capra, eds., Harwood
Academic Publishers, 1995); and Cancer: Principles and Practice of Oncology (V. T. DeVita
ct al., eds., J.B. Lippincott Company, 1993).

[0061] Unless defined otherwise, technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. Singleton et al., Dictionary of Microbiology and Molecular Biology 2nd

14



| evel that is used for conparison purposes. In one enbodi nent, a reference
sanple is obtained froma healthy and/ or non-di seased part of the body of

t he sane wokpmowese patient. |In another enbodi ment, a reCensoae/osanpl e is
obtained froman untreated tissue and/or cell of the body of the sane
subject or patient. [0070]1n certain enbodi nents, a reference sanple is a
single sanple or conbined nultiple sanples fromthe sane subject or patient

that are .gbj alngds &bnOMRwOY orRDN & . P g4, %@Maréu mva[?@éd‘@?gaﬁlh@ﬂem%? the test
sample is obtai ned. For exanple, a reference sanple is obtained at an

earlier tReagioppiMechpnigng and Stragiie 4l Jebn Biilep & $@pntNenXarkneh 1R t est

sanpl e | ference
sanpl e i r@%%egnﬁﬂllaﬁﬁﬁ%giﬁﬁ ?gﬁgdﬁ gﬁﬁomlﬂa%f&?glgﬁég{ﬁge d’fltﬂtgﬁ %Sélgtt sanpl e
i s | at er applicaiioredlvreéarerchecited herein, tmebldmepatn@taaemcatlm.anﬂ oWiithtians owe

enbodi menf rgtgjﬁégﬁg%cg@qg&e dTn?etﬁbt ained froma heal thy and/or

non- di sease art i ndi vidual who is not the subject or
patient. In another enbodi ment, a reference sanple is obtained from an

unt r eat eddfingwue and/ or cel | part of the body of an individual who is not
the subject or patient. [0072]In certain enbodi nents, a reference sanple
i ncl udes al | 10962k of omiruspase efanterpeatipg s wecitiedtionebie tbovingdatieitionshe t er m

" sanpl e” 6){7’111 g'%ptl%r §nc9\pﬂe%'e%? q?érg[?‘i?téé) %m? f1sd%4 fhe sfﬁgﬁl\cﬁ' A e tﬁ e S\l ¢ he

subj ect ent. In ce dinments, areference sanple 1's obtained
fr om one aod vieoresd. firlihy brtwaihst any dhfigiercet fodhdelosy qo)@ﬂlCtSh’etleambjde@tmemt patient.

VO 2010/ 906232 RETYSRR0RAASRZR: AORGALLR AL LAY AIRSglent , @ ref erence

nple is aco ealthy i ndi vi dual s
who are not t [®63jubj emt“lrmianhal ¢ éimb;ectl ’mré‘partteat”ns zevdmblrame it sertadn r ef er ence

Cancer wABOATE AT N HE el kRO by B oy AT oL e hehfaT A

referencanmﬂm(bﬁhias c@ao) @dnaﬁﬁnasam (eﬁchfars@mts nesrahd hcbrs@y@amfafegnmeme or nore
i ndi vi dual q?ltl ent. In certain enbodinents, a

i (} are.not. the SUbgng
r ef er enc &S i 18 CFinh IR AL TGS ?af 81t unor tissues fromone or nore
i ndi vi dual s W[¢084)c angaE teyhi Osaipie, NG “tdsBRNPUTjaS Glcd DErcp @R 0 a

[0074] Bx %ror?lls)osglt?orgl tLaﬁ\llseoleta{lr?ergloolfl rcllgrn%fd fraémgae SQJ%J e(gtr of?rlltgrgwsafrt}ifa? Eon(‘ia?irrlls aP CGGII?JI% erm ned
and/or other molecular entity that is to be characterized and/or identified, for example based
on physical, biochemical, chemical and/or physiological characteristics. In one embodiment,
the definition encompasses blood and other liquid samples of biological origin and tissue
samples such as a biopsy specimen or tissue cultures or cells derived therefrom. The source
of the tissue sample may be solid tissue as from a fresh, frozen and/or preserved organ or
tissue sample or biopsy or aspirate; blood or any blood constituents; bodily fluids; and cells
from any time in gestation or development of the subject or plasma.

[0065] In another embodiment, the definition includes biological samples that
have been manipulated in any way after their procurement, such as by treatment with
reagents, solubilization, or enrichment for certain components, such as proteins or
polynucleotides, or embedding in a semi-solid or solid matrix for sectioning purposes. For
the purposes herein a “section” of a tissue sample is meant a single part or piece of a tissue
sample, e.g. a thin slice of tissue or cells cut from a tissue sample.

[0066] Samples include, but not limited to, primary or cultured cells or cell lines,
cell supernatants, cell lysates, platelets, serum, plasma, vitreous fluid, lymph fluid, synovial

fluid, follicular fluid, seminal fluid, amniotic fluid, milk, whole blood, urine, cerebro-spinal
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qualitatively and/or quantitatively based on any suitable criterion known
inthe art, including but not limted to nRNA, cDNA, proteins, protein

f ragnent swendioomwezyene copy number. I n certain enbodi nentPsT/US2009/050208
expressi on/ anount of a gene or biomarker in a first sanple is increased as
conpared to expression/anount in a second sanple. In certain enbodi nents,
expressi on/ anount of a gene or biomarker in a first sanple is decreased as

conpar ed @y, €xRh es%ﬁﬂu&“fe@ﬂ%%pu‘aﬁbrﬁnﬁ@&oﬁglo% g)aalese and s &EQ Bl &ERMRR AL Ment s,
the second sanple is reference sanp In"certain embodi ments, the

term " i neredas Essup extEct; speh @ﬁowwnaaeﬁ tlﬁ%ﬂé@@@lwe gy cedlpby expol. 25% 30%
40% 50% 60%qge6f0 8P eﬁfbémm%ﬁ %e%én{‘féle?@g/@hngc%r)gan%t @13%9 hgr greater, in

the | evel of proteln or nucleic acid, detect andard art known
met hods smbhdigent, hesemple sosebiad dignestis asay. bm@;mreédtOdlmeatsrtb¢ gmwhcie sanpl e.

In certaijg, ﬁi&'\&/ %’Tﬁgﬁary B{‘ﬁetﬁs‘?{u@t{lﬁw At b %ésSr' ?oﬁ &ch?to o'Bfa £ase in

expreSS|on ene or blonar e sa wherein the

i ncrease rcmesantaﬂl‘easeceabomer 1155116( Amelﬁa(wel.hf Bqor itell@)éan e Mlnm iBMrectdy inX, 1. 75X,
1.8X 1. %ﬁ( qo f t3 ssues Eﬂul% thta é knoWn orxho ?1<t’to cor%am%lbe)&mor (f(e’lls 0t5 nte{eh{ 100X the
expressi on Teve Aroun resp ectl V& gene i onar

r ef er encé&osanphe, saﬁx@ﬂ):i(o‘)}‘ lung carcblalenomnmmermmﬂ@d by @ edtien jbrd mi:hosrcela;se herein

f t | 5% 0% O(V 0% .40% 50% 60%
I S R S A U AT R R St MO AN

protein or nu@oesc aciéhe &lﬁfo&tﬁieﬁdabam@éart@&ﬁr&datfotn akmbwat df@tah@dgn@rush as

t hose descr.i bed herﬁ as corrpa@gd to a ref ren i?‘p h certain
enbodi mertdangingenicdpcriye Jp asdher copedimeyty aiaﬁf&’ PR asRPEELE on

| evel / ampuiidnt Bfiordo Q@J@F atafa mlgwrk‘g/r Th 9ettah&h@@mb@m@ﬁfea@arﬁplé Revdactease is
at | east about 0. 9X%, 5X, 0.4X, 0.3X, 0.2X 0.1X, 0.05X,

or 0. 01X fiomea @sbﬁﬁb%rs%wt P’éQféP ﬂ%nré{@ﬁtF a@flquwéhqr@@/péwrw GREINtSHR orrar ker i n
t he ref ergQ6ie iSHMNR- afteV¥nH Y HOBLRZRET/ US2009/ 050208 [ 0077] Addi ti onal

di scl osures for determ ning expression |evel/amunt of a gene are descri bed
herei n under K¥96Rlods Aofrefersace sapelet’i s wsedhgrpgoers fpanysamplgsstandard. ¢rer ei n,

refers tQ.a @i {1§eh¥01lc|3ﬂ1‘i)aﬁjs%ﬁﬁ{1§§se% he RERRBLERRAAL ¢ @%F&%Etrsl?@?le f@gni tude of

one quantl ty rel ative to anot Rat1 os are genera ess when they
rel ate quaninet ifies fealticand armpordilivenel wnt. of Fregotly oﬁtbesmb bectanpaigges are bot h

speci fic H?FIPoﬂke?%ﬁle’ fefla f na{?e 13% \%%n'f;fléfét Ib&ﬂl%d?l%lnaatn%n{r fted e dntiE LHFET ator)

to the who t he denomi e percentages I n e parts per 100.
the body of the same subject or patient.

[0070] In certain embodiments, a reference sample is a single sample or combined
multiple samples from the same subject or patient that are obtained at one or more different
time points than when the test sample is obtained. For example, a reference sample is
obtained at an earlier time point from the same subject or patient than when the test sample is
obtained. Such reference sample may be useful if the reference sample is obtained during
initial diagnosis of cancer and the test sample is later obtained when the cancer becomes
metastatic.

[0071] In one embodiment, a reference sample is obtained from a healthy and/or
non-diseased part of the body of an individual who is not the subject or patient. In another
embodiment, a reference sample is obtained from an untreated tissue and/or cell part of the
body of an individual who is not the subject or patient.

[0072] In certain embodiments, a reference sample includes all types of biological
samples as defined above under the term “sample” that is obtained from one or more
individuals who is not the subject or patient. In certain embodiments, a reference sample is

obtained from one or more individuals with cancer who is not the subject or patient.
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[ 0079] Addi tional disclosures for determ ning ratios between expression

| evel /amobunt of a gene and expression level of VEG--A in the sanple and in
t he ref erwocelsmngske or changes in the ratios are descr ipbedsh@omsorosinder
Met hods of the Invention. [ 0080] "Det ection” includes any neans of
det ecti ng, including di rect and indirect detection. [0081]In certain
enbodi ments, by "correlate” or "correlating” is meant conparing, in any

way, the perf gjognce rphRenlRaiMche, Plefderch §a$ﬂp1@ﬁelcx§lbﬁle@ﬁmnfpet ocol with
t he performance and/or results of a second analysis or protocol. For

exanpl e, sgRRlentigm @seonnere healihy indidduads wharage nefribd spbicst aspagampt Igeertain n
carrying e%Bdlﬂleﬁﬁ%Oﬂaféré%é’g ééa%%@%%@?%g%m%ﬁ?frgﬁ%flé §otibles of a first

anal ysis or protocol to det rmne sec analysis or protoco
shoul d benqaedlﬁacb&weldcanwrtwmraeeslpédte sty e¢tioe patieho din wentain ehbagenentefpr essi on

anal ysi s gt bro Stdog i ]gc%neglet e)}( rs%iﬁnﬁessﬁ gl%ﬂl Egu&te : §ne?ﬁ’ﬁ?or§ﬁlﬂfv?<ﬁ1§is°”.

anal ysi s or prot a specl erapeuti c reginen
shoul d bevhoerd it d&dubj[i@(osﬁqtﬂéhe Inoerthint d:ra‘tbmm’lermmemfusnxd Shmpleiisrporokﬂer stoa

compound 18\51% Sam Ln}}f%ssflrd[rﬁ %mo\M{{ syes tlrosmgonerungarle ?%wﬁua[su\x% d agc rrecf‘lo }/ I .ndi rectly
to a reagen as' a mucierc aei ot an antibo f nd" faC| itates
detectlomu@éatmpmmeagent to mhlch it |s conjugated or fused The | abel may

itself be detﬁﬁ% E% % 5 |0|soto e |lab flug &%cent | abel s) or,
in the case o P F@'P@ CAMOUREQF A gepep %ﬁ?% § dtion of a
substr at elu@lammemdm QeSS b@ed Wﬂhl@*kultﬂaléiaiteﬁdrﬂblb@n il HO8a)iAclugingl |

nol ecul e" %eflned her ei n %o have a npl ecul ar ﬁf ght bel ow bout 500

Dal t ons. bﬁlb‘d?é iR YRR et epmtezﬂs PTG fEASEICRtS pR/or gr8e eROZAUMREe 'R hangeabl y

herein, rceffh cthBoddRbTRESreRfon Aol R8s @fbichiirkdr @GRt sadipik ik Relddebd DNA and
RNA. The nucl eoti des can be deoxyrlbonucleotldes ri bonucl eoti des, nodified

nucl eot i A& SOTBRAIEHE SZDTCHINR/ABIOURTHE R Fecapd FaLe. 18 cetipiy crabiipstite t hat can be

i ncor por akgidsst Atah RNPAHDREL oo Noer 3 o RNARRIYRREGSRPLs BihpRred ¥t heti ¢
reaction. A polynucleotide may conprise nodified nucleotides, such as

met hyl at egPiatsINEatouaEs ageadnd prapnle. alngridys embodiments, the second sample is

reference sample.

[0075] In certain embodiments, the term “increase” refers to an overall increase of
5%, 10%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
99% or greater, in the level of protein or nucleic acid, detected by standard art known
methods such as those described herein, as compared to a reference sample. In certain
embodiments, the term increase refers to the increase in expression level/amount of a gene or
biomarker in the sample wherein the increase is at least about 1.1X, 1.2X, 1.3X, 1.4X, 1.5X,
1.6X, 1.7X, 1.75X, 1.8X, 1.9X, 2X, 3X, 4X, 5X, 6X, 7X, 8X, 9X, 10X, 25X, 50X, 75X, or
100X the expression level/amount of the respective gene or biomarker in the reference
sample.

[0076] In certain embodiments, the term “decrease” herein refers to an overall
reduction of 5%, 10%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or greater, in the level of protein or nucleic acid, detected by standard art
known methods such as those described herein, as compared to a reference sample. In certain
embodiments, the term decrease refers to the decrease in expression level/amount of a gene
or biomarker in the sample wherein the decrease is at least about 0.9X, 0.8X, 0.7X, 0.6X,
0.5X, 0.4X, 0.3X, 0.2X, 0.1X, 0.05X, or 0.01X the expression level/amount of the respective

gene or biomarker in the reference sample.
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WO 2010/ 006232PCT/ US2009/ 050208 [ 0085] "A i gonucl eoti de,"” as used herein
generally refers to short, generally single-stranded, generally synthetic
pol ynucl ewDi2dB®0613at are general ly, but not necessarilypcCirassomhanroabout
200 nucl eotides in length. The terns "oligonucl eotide"” and "pol ynucl eoti de"
are not nutually exclusive. The description above for polynucleotides is
equally and fully applicable to oligonucleotides. [0086]In certain

embodi ment's, pRkynuc LA%_@itti'of?'ﬁ%is@l%ﬁ;r@ﬁ@?@t&nﬁfirg%%siib&ﬁ'vé%nf&ﬁ@trdfg' &d1g to a
gene under various stringency conditions. "Stringency"” of hybridization
react i ongrq deseribsd hergingadea Mathedsobthgynvsaéorof ordi nary skill in the art, and
generally s pibrgfipl W Galo CRIGH iR ARRERYRALinHRARRANR: BAGHibhal VASNI NG
tenperature, and salt concentration. In general, |onger probes require

hi gher t empentar oragsitude of prregpentita rehasivk thapothehi Rasios hgreeesralpruslifess whand | ower

t enper at [, Ghi i : y b denat ur ed
DNA 1 0 s PR LS B AP RATERlonY FRERGRARY Blkecriie P bbb ind O o

bel ow t hepplicagdisiof gutibe niyectansiredute thheathitydhamdréter) detye edolof(thdesi red honol ogy
bet ween Lhg raBe NG pOXBELAL AARLE pEGuERGE: Lhe higher the relative

t enper at ure Whi ¢H “canPhe  Ussd. TS RY T ESUIT, it fol l ows that hi gher relative
t enper at ures y9a9d t Additivnal dzklesurbsefor daamirdmg oot va@nsxprogsenst r i ngent

while | ovwer te ratures | ess so.. Fqr i tjional detail nd expl anati on of
ot 11 ngendSebITHREp PR DReSR bTer SEEE AT b st i e B

Pr ot ocol sample WbtiRaedsad thBir@lo gie, deldtibey hdreih @hde Masficds Bedat isbaicn, (1995).
[0087] Stringent conditions 9or high stringency conditions. may be jdentified
by those that 100(3@) enBFtSS}IOI“oWCPH%i Y S BRI eR s B Hing &t ;a%&b e or

washi ng, dRetiggxanpl e 0.015 M sodi um chl oride/0.0015 M sodiumcitrate/0.1%
sodi um dodecyl sulfate at 50C, (2) enploy during hybridization a denaturing
agent, such at0Bbl maf ertainiebORiIERIS| By, “C3BYRICY P FORBIRIRENITBCAR t h 0. 1% bovi ne
serum al Qemhmr%- ﬂa%ll{: lw(agltﬁé RorfonpRb YAk ams bed fidenalsRaMSREbURPRes phat e
buffer at pH 6.5 wth 750 nM sodi um chl oride, 75 nM'sodiumcitrate at 42C
or (3) empifenaBonantler rawisod 2 secord gadysiser PEOtogoNal@r exan@g sna/mepasathe ci t rat e) ,
50 MM sodqi q§§gﬁ . " 0 J phad nhardt's
solution?&gg%ﬁgﬁte %2?%%?”@8@?#?%ﬁké%gggég%hﬁyégggggbSDé?mgﬁg§f%§6dextran
sul fat e dhe Ba@s of filyt yrabhisor ptoteggioidptednine wh@BE a(ssesnid @palysid @mraedosodi um

Concret) A0 POFGHORLEIMIE e e RN gbne el plgRRcY, toh,

st ri ngentpratomdione ong usethie tesulisdé fitei geneckpassideswlished ployocSanidetookinet al . |

Mol ecul ar ani ng;..A, Labar at or. nu New i rk: Cold Spring Harbor Press,
1989, and“%%%{%ﬁ%“ﬁﬁgwﬁ‘gngfeleﬁgﬁﬁﬁgﬁﬁﬁngﬁ%and hybri di zati on conditions

(e.g., tenper @iod2le, Tanivordstiabegilen asd SRSk fdre® s compoungen tompaitionhose
descri bed ,abave. .An. ex of noderately stringent condi.tions js

Cverni ortiot BorfBiee 5 RERL G, SRERERIE I L BT SER ks C30% 5P MRbS. 5
SSC) (150 aﬁ%ﬁiﬁ)@}}- gncﬂ-ﬁcimd:tds rdbﬁadjnwfl}@géd’gaﬁt&d whﬁﬁfiﬂ%(&ﬁhiﬁawmoph@&? mhﬂieg (pH .
7.6), 5 nhardt's sol ution, 10% dext sul f at e, 20 . enat ure
shear ed ﬁ%h[gﬁw gy5EndpRptable & 4-di alswypwra@ﬂw Yofgeqnt @B@wralﬂ cgseqdC at
about  37-RQfzymbhe 15Kl h@eat@lid $aMicwl diferakiGi ST uBErafOnipBuRhréSinpbdi@on
tenperature, ionic strength, etc. as necessary to acconmodate Factors such

as probe Whighgt Actegidle he 1 ke.

[0083] A “small molecule” is defined herein to have a molecular weight below
about 500 Daltons.

[0084] “Polynucleotide,” or “nucleic acid,” as used interchangeably herein, refer
to polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can
be deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs,
or any substrate that can be incorporated into a polymer by DNA or RNA polymerase or by a
synthetic reaction. A polynucleotide may comprise modified nucleotides, such as methylated

nucleotides and their analogs.
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[ 0089] An "isolated" nucleic acid nolecule is a nucleic acid nol ecul e that
is identified and separated fromat | east one contam nant nucleic acid
nol ecul e wibtzhiowdos2sk it is ordinarily associated in the marmwsaloosseznge of
t he pol ypeptide nucleic acid. An isolated nucleic acid nolecule is other
than in the formor setting in which it is found in nature. |sol ated

nucl ei ¢ acid nol ecul es therefore are distinguished fromthe nucleic acid

mol ecul e as i foo8%j St sojiforaitstiRl agﬁ&éd%ereﬁp»g@&é@my r@fersltmoat cfllgl eic acid
mol ecul e i ncludes a nucleic acid nol ecul e Gontained in celTs that

or di nar i IsipgkExyieaded. gneralosypgepe pelunugfretides thap pregragipllve buttnieengsersrdyc aci d

mol ecul € 148wl ofou BOCARRRMML it RGgh! Fhe B! &ifEBuclch erg”tamt Rbtteal cells.

[ 0090] A psrltrgiler?l 1& energF‘%Sl gthortes!fng e%sturcaeng O(ri:%nclzlPeot%tl{e

gener al | yramot mualaﬂy @@hgwedﬂhg d@glpptlomhhoveﬁ“plrméymloleatlctearsgagualky@mé fitllyal | y

pr esent rest by hybridizing wwth a target sequence, and

t hereaft ePplgcra?)lﬁoﬂ%@O% 1%/0%1% zation of a polynucleotide conplenentary to the
target. [0091]0DRel teﬁmdfﬂamwéioémmnmg)@mueléomcéﬁenesapa(blea)fgpmfpaﬂij genes that

codes forh Qr&;t .ei ns. whose, activiti.es are %s[sen ,; for ,,tpﬁ i nt enance of
1711 0 a gCne under various Etl‘ln%en0¥ 1)01’1 10118 n enc)y b 1zation
cell function. genes ‘are stm’l ar f ressedin all cell

types. | mcacaodsds reamtmtmchrnﬁmabls byomeof(mdlrmyeklh@m&elaﬂmdrggn@ﬂbesalare used to
determ ne the i.ve ex sion | eye 0092] The term
"5 ormar kemogel Gl HEGERTERR o G py i B erusand el udl ng. o
gene, pr@bedentratidar hogeyléﬂaau@gsﬁgrm dRire Bngh@HMﬁlﬁHr:itmledforbh@e@ﬁﬂéa@ﬁ@i on of
which in or,. on a ﬁ]? ti ssue or cel .an, be dete\cf%e by ﬁ@g{; ard

met hods cﬁaﬂe rF6e g SEHICRer@i diyhrifigatiop ancgtiviepends By RGSPIY and/ or
prognost io¢ dématurdi mmkdaﬁ{bap@hén @nplentch@fUradse@dsredcnVintayi ch@rdnfRat ment

regi mes based aon inhibition of angi ogenesis %Cg an anti - angi ogeni ¢ agent

such as &clEcheispelipg reénnewmr%.?hfrhlghehthééﬁgra? HEFgdIomelnes bettseT BF onar ker i s
a gene. |Reehd ﬁﬂzﬂ?ld%p@‘éédﬁ@ﬁtfesthe B@ﬁe&ﬁe%ﬁa%%é féﬁlp@lfatu%@@ﬁc@caﬁf RMREKELs d S
determ ned to be gjer or |ower than that observed for a reference sanple.
Expr essi depubifit @d@ws aplieliae eqlafive samnseateret wowd ad tausplegharcactipn cordigrghput

mul ti pl e TRLAP AHHE Yot R llA8E $60 kifhd) e, I6nafibRBE Rul es
Based Me C? %te o @ o %p% t‘]h& égggowgal igh p?ieésssfdgg%g# tahlg H{)i omar ker s
may al so sbmgd@ly@f hyhn@@taU@ lﬁgctloes gee, A@@bleralFé‘m_la&@tocomn Molecular

|rmunoh| n |p based assay. [0093] The term
"array" crr&ﬁ%?%ﬁ:e rhrltgl%a‘%%eq;ugg%lgl% re| n refers to an ordered arrangenent of
hybri di zabl e amsa]y eSengmtSanptncm[serh{l@hytnpgdnyynd@idemls dlaybet olbagiedyg. ,

ol i gonuc't}?g%: %haF %?S)I emé)?qu Sti%onslé[ gtrae}lgth aPct{| glg era %rg fo(%an E}HH%S ?lelx%lrlndl substrate,

such as ass oY "AsEMm B&el I ul ose
menbr ane.o.0fbes1 Mﬂrﬁ@ﬁlbﬂ@/@i@ﬂlﬁ%@&ﬁurﬁ aiﬂratm). Dbléodulahlﬁoddayl salfyte PEFOTOL @Y | ons

ther eof employ during hybridization a denaturing agent, such as formamide, for example, 50% (v/v)
formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at
42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NacCl, 0.075 M sodium citrate), 50
mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution,
sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with
washes at 42°C in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C,
followed by a high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.

[0088] Moderately stringent conditions may be identified as described by
Sambrook et al., Molecular Cloning: A Laboratory Manual, New York: Cold Spring Harbor

Press, 1989, and include the use of washing solution and hybridization conditions (e.g.,

temperature, ionic strength and %SDS) less stringent that those described above. An
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[ 0094] A "target gene,"” "target biomarker," "target sequence," "target

nucl eic acid" or "target protein," as used herein, is a polynucleotide or
prot ei n oVoi2nteawesk, the detection of which is desired. PGErise@bioy020&
"tenplate,” as used herein, is a polynucleotide that contains the target
nucleotide sequence. I n sonme instances, the terms "target sequence,"
"tenplate DNA " "tenpl ate polynucl eotide,” "target nucleic acid," "target
pol ynucl eQijde of mamatu%frﬁtgé& BSh iSRS §O6venREiR lﬁbﬁcgloln ra& erenanggaRly -

[ 0095] "Amplification,” as used herein, generally refers to the process of
pr oduci ngommtising 26%domasgdeod xBSded b erd/léle@uéﬁmé/ltﬂswmnnopraee)cﬁbn% mean at
| east 2 : rido nce

compl emenparnyobheE G2 673 e FERRRA, L oEAR R BB DO o es
can |ncIuwmnmu¢ﬂem®ddﬂmamakm@§H@Mthamd¢ecmengﬁwnemmnmﬂenECamdecequence

| t ti | t . duced th
Compr 1 104 CoftiRlsTAAET 1 Rytsh-BhoHy el Py IR SRR Pl 6o e

tenpl at €)s né@RdhBIto §&%Hﬁiﬁﬁl@te¢£d‘[&§ Such RaprobEeHgth dhd ine@kanpl i fication. [0096] A
"native sequence pol ypeptide conprises. a pol ypeptide having the sane am no

aci d sequencel®8% péinyFaptadgaucrdy ?%H‘OPF‘Hﬁfsn’d%“ﬁ i acifipelecule thaltl yve sequence

pol ypept l@&uﬁ@dladaesy@rét&@ﬁmn@as@cﬁedcoﬁeguenpﬁmeﬁc Rt MbRELY whE GHIchiiig
pol ypeptide from any nmal Such native seguence Folypeptlde can be

i sol at ed Ordleﬁdﬁlmis@ﬁiee%m ﬂeearﬁmtsel spyisel olctBeplypepEdeRHsiciaistd. ok s9latetet i ¢ neans.
The termybaliva n%ﬁ&ﬂf%Q§§therRRAIMH%tfbgﬁoﬁ§eﬁﬁlgflﬂ GRich ¥ 1 ERGRIPAIRES “at urally

occurring truncated or secreted forns of the pol ypeptide (e.g.,
ext r acel llssllated whotvid avidsmejaaricsdhcretneetang @Btln,%u@h@dmil g nveleic apit nfthnlc afe. Q.

al ter nat lvely, eBLthagge}lfoﬁ'&’é&ve?rhﬂl gattw x?alcie}’c A2 515&991{191'11!1‘% dL\éﬁraki%”t s of

t he polypept| I'sol ate yp pt e or "1so anti body is
one t hat nircégul@e:entamdentqeﬂas bt @didarslg pameﬂselmb hdeprdervdeoy érredan‘lpl@ rthea

conponent (?lelcam it ecufe en Io[rr?organ'fl 0c nd1 renfatnor{l ATRORER lcel?s its natural
envi ronment Care et eria Na ere W LR I'ag nostrc: or

t her apeutic ugMBOHorAtmen@dhygﬁmmmgesh@mﬂngaynmﬁ@jm@ﬁmeMmynegmmMDynDnes
rotei naceous sol utes

and ot her .protein ous r . no

obogi montil e DR, Hen BRAT R et BRI T o TE B G SRty 0596 by
wei ght omym@hmpgwhhdengasdﬁkﬁmnmﬂeﬁx@ﬂwt@embaupwymm&mhoﬂofmr nmore than 99%
by weig 0 a dﬁgree sufficient to obtain at |east 15 residues of

2!
N-ternanPy‘P F4E POTRRICIPR ™Y T r r&quence by use of a spinning cup

sequenator, 0[0008) t ThbRMMGRARELYPIDY cPRSTPAGK LeES off@akdGhdigodk faronr educi ng
condi tions usinﬁ Coomassi e blue, or silver stain. |solated pol ypeptide
i ncl udes PFUENHBIAEAFHIERS arerrsentia] ol thamainfeaansaiof priHungiion) Shese genes aie | east

one CoNMPRNEAly RfmilaR§ cRALXBERLIIAE] & pBAatiHbatai LOMbIRRIRN bnd horBOt be present.
Odinarily, however, isolated polypeptide will be prepared by at |east one

puri fi catiPwiskespa gepaeosysal walcigrate tisechiw garssiomsri of agticol ogi cal | y
active pol ypegjosle hayi {éﬁna&ohﬁ&%#’ a@*a%the?éﬂl@e?e% &‘ﬁeéﬁ%‘) SRge&Hce identity

with the native sequence polypeptide. Such variants include, for instance,
pol ypept iekdglingregaappropie, arbopdretcatrigiere awigticolyyd, diesxpassomeldelich wror del et ed,

at the N,qr, %rg QUAS oPE 1ﬁé§ﬁb98&t¥&&%¢ %; d an%'tﬂ%%E J Y t}f% vaLaay will have
at | east “about %#'dhlng aci sequence i en?]t : e erd%&g at | east
about 90%c=m)aod apraictieg uégoestic dedibl nrygnoamfoea/mnmmhen mllésfoe rtladmlegs at | east
about 95% am no. aci sequence | gpntlﬁyt Lh the native seguen
pol ypept SR 1vity to treatmént regimes based on inhibition of angiogencsis e.g. an an anglogemc

agent such as a VEGF-specific inhibitor. In certain embodiments, the biomarker is a gene.

In certain embodiments, the expression of such a biomarker is determined to be higher or

lower than that observed for a reference sample. Expression of such biomarkers can be

determined using a high-throughput multiplexed immunoassay such as those commercially

available from Rules Based Medicine, Inc. or Meso Scale Discovery. Expression of the
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[ 0099] The term "anti body" is used in the broadest sense and specifically
covers nonocl onal antibodies (including full |ength nonoclonal antibodies),
pol ycl onavoantodoezsees, nultispecific antibodies (e.g., PCIASeI00I060208

anti bodi es), and anti body fragnents so long as they exhibit the desired

bi ol ogi cal activity. [0100] The term "nonocl onal anti body" as used herein
refers to an antibody obtained froma population of substantially
honogenegisnaidd RAHLGSbe dete?'mmeﬁlﬂﬁng RAJ, WC@&'FAﬁfgés%dhrﬁs conprising the
popul ation are identical except ossible nmutations, e.g., naturally
OCCUrTi ngmmyfl%hlfit@ﬁli@mw@h@ﬁa}’rﬁé?gwcélﬂég‘"’éﬁﬂasﬁfﬁ’ M nor anmounts. Thus, the

Todi f1er "Tongbenal Tt RhCALES of AficRARLACLEoPlod RR@II hahiag not bel ng
a mxture of discrete antibodires. In certain e Jlnen ts, such a nonocl onal
ant i body atrgpdcowht of hybradizadibesarian ebm@ntb,dmﬁel@blwwmysuﬂgmée ptﬂbySp(e[gtl de sequence
that bin t e e was
obt ai ned g s BOARY, ot iGlrle, PR ABUAR PR RBARCRI S, BRRARIE,

bi ndi ng pmhwgmﬁmhdeﬂEEQQendemﬁmnnr&HQRUWEMHMV Ghe pallgppepidqdecsequénces. For
exanpl e, E% @g eocrtalnon qlp%g%sthecrgnf be the selection of a unique clone from
a plurality o ¢101388P a pool of hybridoma cl ones, phage clones, or
reconbi nant DA94] one\s‘targét geﬁnjﬂ‘ftdgét@mnmmrS’t‘ ‘aoght tdqaénca,”gak@cmﬁﬂbut ar get

bi ndi ng sequence can be further alter for le, to i ove affinity
For “the afp et T T B R fal Gt 4G BBl EdT e e ove 1 15
product i @BtettioncEwthichu$ dddlred. Genefallg C@erhplSte " ANUNRAGERInGistalpolyusiestide t o create
a nultlspeC|f|c anti bod and that an antlbﬁsé?cogpr|5|ng the altered

target bilHdF al%%ﬁ&@ﬁ%?éx‘r‘céeoééfi%%ane%n@é%‘ﬁé?m&ﬁ‘is myfLafeR} SAHGRNt i on. | n
contrast “tegnppd PRATabm@a ipbREYCIReRar @ideOmRlcidMU Y thrg@ipeBhlidiedtias - ude
different antibodies directed against different determ nants (epitopes),
each nnn@é@Bﬁﬁﬁm%H?@B@hVe8Fﬂdmﬁﬁh%gﬁﬁﬁhl anti body preparation is directed
agai nst a si ngjggsdet e IAioRN a@ikc@ ik BCEnclally REG Id REpeest Bei T

speci ficity, monoclonal "antibo ody preparations are advan?a eous in that they
are typi edatduging pubipeeapivaobedesirebicaaence. niiviaple 6pRIeS' mpan at Icast 2 P01 The

modi fier »; n Q 1 eSerk i Abtdirody,As being

obt ai ned ? n?%ksgﬁ&?g%??%ﬁﬁy %ﬁ%ﬁ? eoﬁs p p% %E%%ﬁoogglﬁggbégles and is
not to bdereplaissequertcadorexquple engicp cotinclvilomcisbtiddrmalgas sugshdy by any

parti cul I t used in
accordan?e}§F{E%gHgF%Fg§§% |§%%% fig @%&H%Q&#%%Q EQ%%hgzgﬁg'gﬁof

t echni quelsoughrecprinkiregmprfiong :eseqnqmlcethat meymmabtéobm npietomptkn(eatagy, to tohl er and

M| stein, 56: 95 97 ( 973 Hybridoma, 14 (3):
253- 260 C?g@%%ga¢%@ﬂg%w ©gjorst nt%gdan%gmm)ﬁfg%oratory Manual , (Col d
Spring Har bor [@6abjor amdrnytlﬁmmnce’z’mdly@ebndéQ&Bﬁ)msek-lapmpdpnﬂ@hae/mgahe sanien:

Monocl onal . Anti podi es 2H§J-Cekl .bd 6%h681 El sevier, NY.,
1981)), rEUSMST SRR TRAREYY e(dg%‘ée éon?gnaturﬁ Upd PURE SFBNE 816, 567)
phage- di gplypyptidecinighe gie&ﬁmﬁcﬁﬁﬁi se@u@ce ofGlateBaRc@tin@polypdNaldifrém adp2:
624-628 (1091): Marks et al . Biol. 222: 581-597 (1092); Sidhu et
al ., J. Mpmmg §hch nsgue Sfﬂuenﬁggolme@tléwwf isoated Tggm pgture Oacan IProdgeesy

340 ( 5): 2?&'0&1@813m(02@%ﬂet10 melahouse 1terﬁ)1r'Q§tiveN@<§dence:\\/g e&%@ali‘g@ 1(34):
12467- 12472 (2004 and Lee et al., J. | mmunol tho 4 1-2

119- 132( ze@al)passghwré%%rlts@gé@w&d P eesdied W@nmﬁfh%p%ypeﬁmiﬁa@& |3Re

ant i bodi @gddel AR dWRlath deh@hcdiayfurkdy 50%111% AdanPforhbg. gwm@rﬁaﬁmwmgédobul in
| oci or genes encodi ng hurman i nmunog %ln sequences (see, €.0.,

1998/ 248§@msmd1@%¢lh/4@91@nnmeilg%r/l@gwwlen@pwm@/ 10741; Jakobovi ts et al.
Proc. Natl SCipy v 8] J t ture 362:
255- 258 (1993@9 EruggAgngﬁlr%teg pdﬁ"r}eﬁl%é}q%?nawdm%ﬁtﬁggwsﬁ 53 ﬂ%&’?ﬁd\h

Pat ent NodentiBeba, sgivatean8 4B r@0GrebreB 9 c8@ponest @21 ndRG] e@n@@@esz and

5,661, 01 / , - ; g et al.,
Nat ur e 32@ Mgg%%éggqﬁ%854$lg Iﬁ%?%%hggﬁbﬂhF%&%%§%§§?§%§ﬁ§h%qggﬂgﬁﬁFishmﬁId
et al., NatgoosticBr thbfapdfmlmusesjfdl‘thé;ﬂ(ﬂy}&ﬁﬂlde(, 19D6B)y inNadbarzgeaes, hNatomese and

Bi ot echnaol,. 14: .826 199 and Lonbe Husz | nmunol .
T3 e o9 er BU et oot i AR o mae e b R EB bl T ity

i ncl ude wﬂhbapmm&ﬂ(anbghmd*&ﬁnQﬂ%Whm&hmmoﬁmﬂﬁmpmknm(ﬁﬁﬁnMﬁﬂmmhaDdWQw l'i ght
chain is identical with or honol ogous to correspondi ng sequences in

anti bodi es derived froma particul ar species or belonging to a particul ar
anti body class or subclass, while the2fenmainder of the chain(s) is
identical with or honol ogous to correspondi ng sequences in antibodies
derived from anot her species or belonging to another antibody class or

subcl ass, as well as fragnents of such antibodies, so |long as they exhibit
the desired biological activity (see, e.g.,U U S. Patent No. 4 816 567 and
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[ 0103] Unl ess indicated otherw se, the expression "multival ent anti body"
denotes an anti body conprising three or nore antigen binding sites. In
certain ewbadioest32 the nultival ent antibody is engi neeret/useotaseos he
three or nore antigen binding sites and is generally not a native sequence
| gM or 1 gA antibody. [0104]"Humani zed" fornms of non-human (e.g., nurine)
anti bodies are chineric anti bodies that contain m ni mal sequence derived
f'rom non-phumganod MR AR looRWyi WhigHt r(zpﬂa% &g@@%ﬁ&@ﬁt,to BbthidRRL# @51 r@fiuidody is a
human i mmunogl obul i n reC|p|en% antibody) in which residues froma HVR of
the reci pf Bnfemapd of émraaé é@lwc’fdé@ﬂum%bweﬁf SEYRGFUPSCHE oA 35 9eci es
(donor a@ﬁoh@?&%)t 54§Bs: ?’?\d@fﬂﬁi%r rell@ing ({r%QB'eElucn%r col@RDWRARILABLK havi ng the
desired spec f|C|ty, Inity, or capacity. In sone |nstances FR

r esi dues bbfe, etvd véristamm Ismdnp@ymudq inclades thaaplypeptdlehy sitowitlay p@nmbmgnt

non- huma r i se residues
hat are Rt Sacges: B oo BN Sl PORLCARE. ARk RACH EmANIERREE. 55 G-

These nodmﬁmﬁa(h@m@ﬂmﬂmwbeﬂnaﬂaaimﬂﬂmpn&ewﬂMEﬁMﬂBHahymbbdﬁomerfornance In
gener al unanlzed anti body will conprise substantially all of at |east

one, andpy9p?%g y ‘two, variable domains, in which all or substantially al

of the hyperv§0o8pl e A @iypsptider Wmﬁhﬂeaﬂmabi@ﬁ@mabﬁ a@ive polypapadahaving at
ar._subst a of the FRs ar

i mmunog ulin, t thgse of a
uman ¢ bl HoeeadEaRE s nh Dot ket PORPTOHEI PP | 1 al so
conpri Is Ie V&ﬁ;ﬁitﬂ@&lﬁd@ fd)@ﬂis&aln@d?] p@fyp@pmdbmm@g blﬁ:’é’d’” théte @ﬁﬁﬁ)tagﬂtresﬁ(iﬁ@!s e (Fc),
typically at | in. For further. detajls,.see, e.g.,
Jones et aﬁiaed Orl\ig%ﬁ‘r%eaté § POWGQE qnafilysp Varla&b‘f”&lr@e

332: 323- 32Radt &9(818BO%%ﬁﬁhopafcﬁﬁsteéuen@hrdéntlt%0r§f)1refb@z{bly i1kt ab3ut5}@30 £980(1992) .
See al so, e.g., Vaswani and Ham |ton, Ann, Ier%g Ast hma & | nmrunol .

1: 105- 113cidsomByce iflgpisy, and @iep aREmRIeISEHBLY of fegr@heut Ve henpne adSaYees (1995) ;

Hurl e anqd&g§§§ml@y5&“@ggnw§% anmg 428 433 (1994); and U.S. Pat. Nos.
6, 982, 321 and 7, 087, 409. 105] A "human anti body” is one which
possesses an #¥P%o adheltesagudive "th@hﬂb@?P@@%@H@Q“ﬁ@d§Mﬁﬂk®@Y%h@@nt|body
pr oduced oy, o8 oh WRiboad (iRl § GocktR NGB BRndiSHRRages for
maki ng hunaﬁ 8nt| |esbasuﬂ|scp’8§ﬂpﬁerg#%’ %9% hltpon of "a human
ant|bodyngﬁ@mﬁmﬁ@aumymex@gydm@aaﬁMmﬁmnwzﬁdnﬁnnM®dmﬁa@@ﬁp$Msbngpﬂﬂmv human
anti gen - anti bodi es can be produced using various
technlqugkﬁghg%ﬁﬁg%d%ﬁﬁ&%ﬁﬁggﬁﬁ%luding phage-di splay libraries. Fbogenboom
and Wnter, JUHNMI Bh@wnn"mﬁmxﬁﬁmlﬁm9®bﬁpshhdh@eﬁﬂe@htoammumbMI Bi 0

222: 581 SO _ayv reparation of clonal
222551, (R bl PRa B A Bl MRS 0he RERAPSL L e
Cancer Thefiajyes cé\mprﬁsl@ thé_pqmlanpn arE'tIde(nﬂl&BBAcepBbepcrselbleeﬁutaions, ng | nmunol .
147(1): 86- . See.als pi n.

Par e omstiral SSeghie B, Dol e OB R “OaH el B dhSPeiTEy

adm ni st e‘hioﬁ@:léﬂ’:lﬁ’ iaditdtgahc (Maratct bEhs gabody @tofbding Hakxthast iegaenodi fied to
pr oduce such anti bodies in response to antigenic chall enge, but whose

endogenod8tagiss: m&alﬂ@&%f@a@ weh 2 gogoclona el e e s f8ee, e.g.,U
U S. Pat anf¥asly c IR sb@Rn&Sthat AR L dirBE, %E&QV@HS& miigghnol ogy) .
See al so, for exa i"et al., Proc. NatL Acad. Sci.. 103: 3557- 3562
(2006) r dgaPENtidy Smﬁlﬁﬁ v ebBied bya poRer deedciiy the yelperon CB‘ acsdigle Bt i donm

t echnol ogy,gid GLABLINE sed{@ﬁéea}mn?a pREHANof p%[ype[ytﬁre 's&ﬁh@cegollﬂaﬂ'e?amﬁg R anti body
refers to the am no-term nal domai ns of heavy or |ight chai’n of the
ant i body selgptwnpaocesishe beidhaaslection of h@mﬁn@a\}@neéwm npleitybd cloaspepycddsto as
"VH.' i ey f to as " VL.
These do %ﬁg%gggﬁﬁgﬁg?% &¥%§%ﬁ%§?ﬁ%%r@gﬁf a?pgmoﬁsgﬁﬂgﬁ%lbody and
cont ai n tuhdergined Getra-sbieotdi h@esbltnémg s¢RETE cThe ﬁuethfmaltenad,l faldxepleefoer s to t he
fact that [ N in nsively in
sequence aﬁ%wégﬁﬁ¥?§nykg§%m lgggnﬁgég%gkgb&%q%Sm§w9&3 ﬁgm§§%g|f|C|ty of
each par tprc&ml:taxm iantll mm;e, fomaducb $ts pnmunocgulhlamy anvioge rcreatdcm/mwlememﬁhe
varlablllt i.S not stribute vari abl e domai ns of
ant | boai 2oy, G G plel A RRes SR e bR o BT B o

regi ons (ndvibsipndda@ntiboti of s iltegtiér. dh@omiraaiid pblel ohed antybodi pteparadsns abl e

dormai ns. The nore highly conserved portions of variable donains are called
the framework regions (FR). The variabl e donmains of native heavy and |ight
chai ns each conprise four FR regions, 2targely adopti ng a bet a-sheet
configuration, connected by three HVRs, which formloops connecting, and in
sonme cases formng part of, the beta-sheet structure. The HVRs in each
chain are held together in close proximty by the FR regions and, with the
HVRS fron1the other chaln contrlbute to the fornatlon of the

e o 'YV o Y -~ o



conprising the antigen binding region thereof Exanples of antibody
fragnents include Fab, Fab', F(ab')2, and Fv fragnents; diabodies; |inear
ant i bodi esp 28imybms2chai n anti body nol ecul es; and nul ti spetidscavanizobpodi es
formed from anti body fragments. WO 2010/ 006232PCT/ US2009/ 050208 [ 0109] " Fv"
is the m ninum anti body fragnent which contains a conplete antigen-binding
site. In one enbodinent, a two-chain Fv species consists of a diner of one

heavy- a%&n?plulghﬁclﬁd&adlﬂerm h@Rlaes 400 dhghitsddi@ditnt d@t@ﬂmﬁﬁl\f@deﬁﬁmpes)
associ ati on n a’single-chain Fv (scFv) species, one heavy- and one

| i ght - chapeh m@mcbzml@ntimpﬁae@ﬁO%@nabw@p@h@rmgﬂrmonkwrewdagffnnséﬁiSllaglé pept i de
l'inker suel.hiiak ohhe allltig[gﬁt 108 8Yheif ﬂi%bl@i%lt HbnBSB L hﬁ’tﬁb%d&@r ?an : n?‘;“ c’

structure ana ogous .tO In a two-c vV Specl es ]
conf i gur atd anarntégzpusinéhat thee ercirienlly funeamtaminated Bbiteer domainoeglébntier act t o

define an ant bi »

Col I ectively, I[(Pﬁg]— Si Ffﬂ%s_@%gﬁ’e} q?éé{adtaoﬁggl glg%fd% %arws&%eocmel\%tll dg?%) t he
ant i body beiﬁgwbweued fremersubstaitially komveenaiok pomllbarman nf :(ImibodﬁaSI findoik nafrto by
corrprlsm hr ee ecific for an anti e abilit
Fecoon z&omae Lot WEReTBF Tt Gl & S B RER midy R Rt e P o
bi ndi ng Smdnecloflaﬂﬁﬂlﬂioﬂﬁeetoﬂ&blséd’mgnmdance)wtthltha$)rdsh& 1mmmm rhadglby-achai n

vari abl e domai ps and al.s ontains th ant d i ght chain
bd the. PRIST oL BAEHEET KR ey oas RET R yeOREI e SR homent o
differ f M][r@t&ﬁb«dtwra,gmm)wbmm?p gl@dgb EaQNHridemb e BRI58A6E(1805)F he car b]?xy
term nus of the omai n i nc i.ng_one nore cysteines from
t he antl53ﬂ9“ﬁ7ﬁgéfﬁé@f@hAlﬁé%%“@%wwgmyﬁgjE@gI@gé?ﬁ’ﬁLﬂ%I%@ﬁf?%F2ﬁgb in

whi ch t hedCcysk e HamcBIgUB(,Si: Mok BRAICONES AR and Qr@INGy PP RBMaPSd3r@e T hi Ol
group. F(ab ).2 anti bod fr?@gents originally were produced as gglrs of Fab’

f r agnent SERAIENNNavie Shrigeontliiane PNEsmehodideh. ¢ HelhS: Lttt Noch& H-¢&D- coupl i ngs

of anti b‘f)‘ﬂé( fdlﬁﬂdWE'éh%ol%gi% mglaeg‘é gk@%@'ﬂson etal., Nafn%%b'r@@ éz@r(mmpmké@rl abl e
reg| on, en uUsed hereinrefers to the regi ons of an

ant i body @af IA@I%I%OH%ﬁﬁl -Whi GH92ar Rdhygierd vafadbltiel. PI8(Bedifehitd 28(Hay e f or m

structur I r b icSe t hree
> e V%I %% {dﬁthlz BeA H§>4@893137§?Ir?%e(§§)(?]4¥t%£18£§e Pﬁ}c%atﬁ%w fé U%!l ﬁgﬂz‘?@z

ant i bodi é§467I—II324§21620IQ$) disldeay at e Inmygtol. dfe\ﬂelds 28@(1{% 1t19rel3%(29049MR§ and H3 in
particul g @I g f, [ ecificity
to anti bg%fhh&og fo%l%guctu% sk O?hlllﬂmn #I?mﬁﬂlﬁ%)ﬁl/&?%g%gl fiéﬁ g%’@&aﬂgﬁﬁ@nson and
Wi, in Mefbhedsman 1rMnIu&rgi,dbahn Biciodrggyes Zdﬁrdﬁrg%n(anmmenbglobhﬂimmqu@m%s Tot owa,
NJ, 2003) Ind I % CER% i stlng of a
heavy ch i 0‘(1‘111 I%Q?H%%f :\%(%g 48b @6}2'%/59732 ?ﬁsk g Y* chai n.
See, e.g.e azI—IaPmm dGdSA@rnsan (e Gk 2551Na9930 da%BvMaA%tﬁr]eQGB)ZSSSHEr I f f et
al ., uct . Biol 2 733-736 17 32@ 5) %?P] w
resi dues%a@é§ M} ¢ ea&imnﬁm?; ¢ g3 3% afeﬁgﬂ %34 r esi dues as
her ei n defi4s8de; 5,460 835.Ax75ahbi 5]633y4288£ﬂdr5§(§51 oaetMmayz dLSBRIR Mgy QDEe OF
more alterations in gtg)e or ? which result in_an _inprovenent
in the aff?vie} 9198@), 9 e%qtiag{?WuqeépS 856 859 1994); Morrison, Nature 368: 812-81

(1994); Fishwild et al., Nature Biotechnol. 14: 845-851 (1996); Neuberger, Nature

Biotechnol. 14: 826 (1996); and Lonberg and Huszar, Intern. Rev. Immunol. 13: 65-93

(1995).

[0102] The monoclonal antibodies herein specifically include "chimeric"

antibodies in which a portion of the heavy and/or light chain is identical with or homologous

to corresponding sequences in antibodies derived from a particular species or belonging to a

particular antibody class or subclass, while the remainder of the chain(s) is identical with or

homologous to corresponding sequences in antibodies derived from another species or

belonging to another antibody class or subclass, as well as fragments of such antibodies, so

long as they exhibit the desired biological activity (see, e.g., U.S. Patent No. 4,816,567; and
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antigen, conpared to a parent antibody whi ch does not possess those
alteration(s). In one enbodinent, an affinity matured anti body has

nanonol arworzoevmeez3pi conol ar affinities for the target amrCrgsroosdsi2oity
mat ured anti bodi es may be produced using certain procedures known in the
art. For exanple, Marks et al. Bio/Technol ogy 10: 779-783 (1992) descri bes
affinity maturation by VH and VL domain shuffling. Random nut agenesi s of
HVR and/ qyioril B WRI Kok, ORkIdMES 5S. aﬁmrasé%@dssby(wm; eavnk @mb%arepas et al.
Proc Nat. Acad. Sci. USA 91:3809-3813 (1994); Schier et al. Gene

169: 147- 115511 de PHIBNTIRBDE gtibadicywherein theranitgen-bingme ragen @fobmal(tlizgfbaf Jackson

gtzacgsg 896 1997 %na‘f“%ifz‘imﬁ%&?@?%@%%apglzﬁg%atﬁdggﬁk i svﬁgleﬂé freg :‘?lne a

C t er m naffintagiton of an i mmunogl obul i n heavy chain, including nat| ve

sequence Fc r ns a} d of the
Fc region of gﬁh?]mmﬁgg? o%‘[:'lflcg‘tgJl egr\‘/X{}S%g{fl]lg:g )?Pr%‘lﬂgo t&yggal%&%ﬁggﬁg a&lOF%G heavy
chain Fc an@gmhmlcly cemprssirgy thrge deﬂnomeldtlgem bertdirey sths. fIn(omtaameralmdmoeranhd resi due at
posi ti .On Vagent an%?aogl I FI)BGO %HO hav ¢ f%re%%? b%X tenrbmncgn si epgrli Of The

C termnal ysSi ne est due 447 ACEor i ng tothl erin systen) of the
Fc regi orgemg/llyb@taemeehueﬁaerlgmm@Aentlbddy| ng production or pur| fication of

heavy chai n’ ol 1B ariBRFY Rewbp A 4 Bofmyad B SRlgpe”” "9 @
ant i bodi estiayes GRS matink DRgYenEO@ilved fr@fﬁsloﬁuhhrharainimmgmb]ﬁlﬁﬁlld URS

renoved, anti bod ul.atio s vmth no K447 r ues renove nd anti body
popul at | 6H@0W3WP%©B&£?HW&P% SHBSAREEn g mcwef%ugoclﬁ@ K447
resi due. WHidhlddidues Mﬂlcetmna)kﬂiéqecﬁ@gm@fe rePlAA®S @RI o kROt 6fa AdDCti On”  of

a native sequence Fc region. enplary "effector functions” include Cq

bi ndi ng; hemen spegics @@é?fta@Flbftﬁyhﬁ%ch@S mapsecat PREoRPOBRINEN PEERE heainaithst i on of

cell sur fd@&iﬁed%ﬁ&ﬁﬁ%@raﬁ“ﬁﬁ@ Qnd/cﬁ c& ltyrﬁc‘s%%%stang’&@R ré&idfes opUiEhhudfahect or
functions generally require the Fc Tegion to be conbined with a binding
domai n ( éngunoglebubineregerigced &y icertseonddiedionyhuman raseh dugbyewied usi ng
various %ﬁéﬂ{éedaa%n%cﬁé‘s'rﬂ SmphiQ re§URARF arcinBt A1 A &ﬂé 1k 1el?tearnﬁbcg1g drfht16] A

"native sequence FC regi onprises an am no acid seqUence identical to
t he ami ndgheadsindr wqm&élewfm%ﬁmomsergam rfigghg el furthenrafing antibddat i ve sequence

human Fo (Laghang, [NSLULS AnIah | Xe. RRIMCORE AR AGHFD  SELAN.(AEn. A and

A all otyf))e ; nativé sequence egl on; ve sequence human

| g&B Fc rediypicallavg, Maimblceiomquﬂn&éndhwﬂiwm subg@dtl'my aﬂl@@ﬂmmya@'vmb]e as

nat ur all}fooocgurl;rsl 3 se anon m 1mmurn gll b 1 a ;]allo }é antaﬂ al {tﬁlegl on”

conpri ses & “An°hY éf %quencé1 WP]I CRYY %& Y am’t gt oF A he

sequence FRe afeetgcm f h)yurmrr fintpeunoflobulin ﬁ@lﬁ’fncd) riﬂleallmnamzamndbmdjpﬁbmpl on,

pr ef er abl am no .acid substitution varl ant

P ogr oM HABS s e 4 R0 B4R e S Rmabblt bRt Reginbr ol hat | vo

sequence of¢ hid@i Siim@oglobulil & o €urthedde@iils Oke, &. 80 300N ter HO NV RePE2IA2-5259. from

about one to ab?}g1 ten m no aci.d_substi tu“xﬁp and preferablc% from about
Mg Breyy

one to abbliP):i MR a@?’ﬂres?l}l%s?’@??a? (19A%) p qiGfe Oetfich &l e regi on

or in the:468-3969i0N) Hectls LA CRvaRANY PRBIIEAECA il DR Aty ESmim8RIION herein
wi Il preferabl gl( ossess at | east about 80% honol o%%w th a native sequence

Fc regi od WRd/I8KIREY: Hlagi, RockayiSon Torrsectisas 2ht 03500y HERPP B lamy nost

pref er ablopo@t c},2a65. FAROYL 599 NAMOI AU EMNG, 6 BT R 1RMET BRARYY at | east
about 95% honol og t her ew t h.
[010 A “human antibody” is one which possesses an amino acid sequence

which corresponds to that of an antibody produced by a human and/or has been made using
any of the techniques for making human antibodies as disclosed herein. This definition of a
human antibody specifically excludes a humanized antibody comprising non-human antigen-
binding residues. Human antibodies can be produced using various techniques known in the
art, including phage-display libraries. Hoogenboom and Winter, J. Mol. Biol., 227:381
(1991); Marks et al., J. Mol. Biol., 222:581 (1991). Also available for the preparation of
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[0118] "Fc receptor” or "FcR' describes a receptor that binds to the Fc
region of an antibody. In sone enbodi nents, an FcCRis a native human FcR
In sonme ewbadiom®si3z, an FCR is one which binds an | gG amCirhsdys0s02gamra
receptor) and includes receptors of the FcyRI, FcyRI I, and FcyRII|

subcl asses, including allelic variants and alternatively spliced forns of
those receptors. FcyRIl receptors include FcyRIIT A (an "activating

recept or Wim@f thoc Rl &a@adnes dr@met%ag dwcrfb%&ﬁp@&é edal., WMdhEo @M Biiafgs | ar am no
aci d sequences that dif pri mar.i he cytopl asm c donai ns t her eof

Acti vat i mgd Fetept (Wammrmleﬁnm i’ rﬁi%éh B%Wﬁh@ﬂéeéﬁnwnql y HOSDié:-Bas ed
activati t ept or
N N AR O TR U AR
inits cytophasibadicdomabaprefeswldy admpisteriipghoantig@ntow. traRegeniclanimah diat

15: 203-2 7 LG Ki net,

aon. gt feblineg G0 R Sun RS o Kbor Y RIBl Eenie B EEETWRRS. D575,

(1994); andbgdeousidas hate baén Jisablddadg., BmumizeNzdnonfid6(-:83024 U. E{ P99BYps. O her

FcRs, .d Mt.he futur enconpassed by

the ter m%“(ﬁgﬁggﬁedpéé?ﬁ) Stgqé‘igf | eja]tg#lerm o rteecglgolto L5 %b S?Zf(ﬁ'ex o’SJTslncI udes

t he neonatal, Pmce/iatlo{c,adI&:th]SAmM&:%SWS%SﬁE@OO@)&e@I@ng Mmatnl”ﬂtlbaschﬂsfer of

mat er nal IgGB o the fe H§q§éf §t aH | munol . 117:587 (1976) and Kim

et al., FHHUNBE. “%%n y 2?¥/§WHOP%©uIatlon of honeostasis of

iG]rrrrunogI ogul [ [Ig%]l\/ét n368va@ﬁblaa@$dmd rionGvakitb16l i ftgaih 0o @ RAtIRFIS reka@\MﬂthéseF, e.g.,
etie and War ay 1 592-598 9 tiLe et )

Nat ur e Blaatﬂamﬂ%lrle}g(}%%efrshe 6 gl(tféagwfz thﬂﬁlﬁtb%ﬁy ¥‘26 yoriablg dorpgip el chem

279(8) : 62H3eBALhal2ARAC re NG @RAAFIR21 Ihé HhrAbRMoRhindf the. 1ighOd20]fBiysd ng t 0

human FcRn in vivo and serumhalf life of human FcRn high affinity binding

pol ypept i'efegedtags b¥lasEhgyedpmadnsgre gongraly gigdppshyaiapie partoet 2p paiodseied human

cel I i negn@mRiEssibaEpiitagECRn, or in primates to which the pol ypeptides

with a variant Fc region are adm ni stered. WO 2000/ 42072 (Presta) describes

anti body vari 108 wi the tenprvarable” sxferslfonthe fashibet ceityidlpergorsfthRgrialdee gl so,
€. g. Sh'd%lnﬁ?s s QlfreRlxt nlwe?'lﬁ) Eequg.&%q}nhgé 2ibB R8P4 £ A0 bln&lgg'gl:lld Hurman

ef f ect or are cytes whi express one or nore and perform
ef f ect or spasifestity ofisach particelprt aitihodyrfboith prretivuby anthgen. c@bsteexlpﬁr @Slgblaty ib east

FCyRI T glﬁfj%v%ﬁkﬂ%@fq (&gt hoﬁ%QCaJaH[lCcto}nggl 3 anti%%éé& ER o8 e[a‘t%?fglg' eukocytes

whi ch ne e~ peri phera nnnonuc ‘ear ce

nat ur al kmbéegm¢mkpﬂbdmyganmhb¢q§@s(HbW&IWm&umhahgm%hanammMehﬂwy+ophiIs
The effector ce t. rom a native.sou om bl ood.
{0125 » At Baf it BRIt b8 QAR S PR i s 0o
form of alyt fadnoowaek teglolnn(lwbl The Seembletdedlaingobmnelhmvyend:ﬁght emme@chs (FcRs)

present on cer tOtO ic.ce neutro and

P ot ophagBep i ATk RE by E e S flsatehr Bt e R bR o | y to
an anti gwr@;}ﬁmngoﬁxalbg@tcoﬁﬁch?gaaﬂd ﬁléébﬁl@@&k@@fdrﬁdlnlglphﬂl‘[( ofhli%tie&l’gleét cel | qu }? IhI |
CytOtOXInS e rrmary ce S or nedil atil n ce exXpr ess cy
only, m@%geﬁﬁﬁﬁy&én@ﬁ Pléaé%arﬁéelﬁeﬂogerbemcwse awamritymt{wzf’ R F98x pr essi on

on hemat QR@ivath the ARk $r0hr§th§ uﬂmwae@bntr{bu?éab kiR fSm@fioR 98B 4btheRbindaet ch and
Ki net, Annu. Rev. |nmmunol 9:457-92 (1991). To assess ADCC activity of a

mol ecul e SB$ of 3nfibediest(seedrpbpiet gl 1Segrengsoes ey Oféwhn%glwénterags%ﬁhbed in US
Pat ent N@duﬁmmﬁw%@%ngfmté oﬁﬁéalé?»é’et%sdywﬁa (FRLH nfrhé\@onsénﬁd%zm% Grdifgk est a)

may be perforied ul fector cell's for sUch assays include PBMC and NK
cells. Alllﬂ‘@ll‘ﬁ?étdir%b’yn ﬂ@rbnaim afjap Agtibiogy tomn@@n%ﬁ@t buficxlibip Fartye ekigst@cul e of

| nt er est ﬁﬁ?c}(lo% s&ﬁ%@@%ﬁg{)é‘[ﬁn\ék He 81&%%93/ in édﬁg;&%@%k%ﬁ%t %;%ﬁ‘l%l toRfE as that

di sclosed 1 n ynes PNAS 95: 6
[0108] "Antibody fragments" comprise a portion of an intact antibody, preferably

comprising the antigen binding region thereof. Examples of antibody fragments include Fab,
Fab', F(ab'"),, and Fv fragments; diabodies; linear antibodies; single-chain antibody

molecules; and multispecific antibodies formed from antibody fragments.
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[ 0123] " Conpl enent dependent cytotoxicity" or "CDC' refers to the lysis of a
target cell in the presence of conplenent. Activation of the cl assical

conpl emenvopatomeead2i s i nitiated by the binding of the fipcItuscanapsizent of

t he conpl enent system (Clq) to antibodies (of the appropriate subclass),

whi ch are bound to their cognate antigen. To assess conpl enent activati on,
a CDC assay, e.g., as described in Gazzano-Santoro et al.,1 | munol.

Met hods 202: 165 0411 9963 itBY nhRinREN mwa-sdfra V@ﬁa@ﬁ b&@alﬂ@ardo%{btle‘%e with altered
Fc region am no acid sequences (pol ypeptides a variant Fc region) and
i ncr eas ednpgendurdingsdied Inyng epibadimegt. & apashiain E\yspaelé% easisth phedimepokpne j n US
Pat ent N%]ea\@ Ao T %m%aﬁm iR, &gﬁa‘i{l AL o§%sﬁa?éﬁ§£>gso&atﬂm ol Jyza@i e et al.

J. I mun 164: 4178-4184 2 00 term

r egi on- cehpniry (WQV)asmmctﬁo@lge hepef @nctonedlgéhclam Vaably doinain celobmcrqulelsﬂ}an Fc

regi on. ' unberi ng
system IEE%(%@; a':ﬂ ﬁx%@& eJc?Zﬁ%@é&éﬂ&anﬁ%ﬂé%{lgs éa&&%@ﬁé‘ég‘&a fication
of the aﬁﬂmﬁudymomuubywkgmﬂnbﬂmanmummgmmaéan@umfhnhmih@c@émmmaondMEncodlng
t he anti bod @ﬁﬁg [ oSt antibody haying an
Fc regi Olr?]lﬁjaié{:egr S oqte%&t\%h%bq? glong}) {1 1nterac? (?e?rrg an antlggn %mdln sbe %n %WI th K447,
wth all skfaté of mmm Ch)]li’lela Onllxd:twebf thé sﬁmvﬁmhnm amgembmddlgvsmdnﬁmtty t he K447

resi due. 1251 A "b ockln antl ' antlbod is one

Wt ch i it B AgRRdy HaGE e SapEr e st R ob R et S PRI Y mae For
exanpl e, ﬂaeé/EGRssmmcffblcanaaﬂhgggnmhe aility bo ey o i RAEd VinBan@d, ditbudiids t he
ability of VEG:.to % ce Vv Iar endot helial cell proliferation or
vascularad@WW€§@FW| %ﬂ??%’ﬂ 1B §t%i ng anti bodi es or antagoni st anti bodi es
subst antial |y [moporrnrh@mi adnitit Qintaids R R O)-08d Gl t-cAgh ivYiidbye @imaifie anti gen.
[0126] The tern1 "VEGF' or "VEGF- A" as used herein refers to the 165-am no
aci d hunm#fd ¥lageqinains thherpptary ograinf|the I@hb«a&aﬁl g dheofirstrensty dgalg (¢H1) | 189-,
and 206- o@mem@,a@%ﬁnhymrﬁa f'%%ﬁ:tk' Liffer ﬁ%%ﬂ%gﬁ&@ the M RAWbrladef or s, as
descri bed by Leung et al 89) Science 24 , and Houck et al. (1991)
Mol .  Enddesiduss atEShel@df@XYﬁ%@étuﬁéfthﬁl?WPhﬂén ﬁéltldpﬁlmnyn@wbnﬁ orerg mid el i ¢ and

pr Ocesseq gtﬁflégsfrdntﬂﬁlre%%boﬁ ﬁm%@feg]onvﬁg; SIr‘TlEl sk &e@f ﬁé’ttﬁ thgre}ﬁE% ?a‘t}c f,Pm non- hurman
speci es slich as nmouse Tat e. Someti mes the roma specific
speci es avhichi th@lmmredesb@ue(se:ofme serstanadontaiEGRarfadrecbinkgroEGRb nVEGF f or
murine Vi I u £ runcat ed
forms.of i SAfieBefs prllRub R abied ol RuREPut PEOnLR, RELEh ik 06%0F % e
165- am neyscing tetwmmn theas cdtharchemdaltdoeplingb ofmlltlbocgzrfoagtﬂentfsamtadﬂo knRefi.er ence to

any such for pe identified,.il £ present a cation, e.g.

by ' VEGF (8-1 ?i] @E&Eﬁ¥ %ﬁ@?maﬂ “%§EGF?%§® $}§§aﬁ%ﬁ &P lh%feposmlons
for a "t rrﬂlansads &d' regimts io¥ €n MEGEd}a\Faﬁla]ﬂH abesiedvhach araitlipeatdgbld s'echencfbat ive VEG-
sequence. exa no, ACi osition.17. (methioni in truncated
ot ve. vised St PR Guar ReRe Boby (bR PR B B aneat ed
native VEiQSVV ﬂagﬁn Hﬂm(ﬂi3ﬁlglnai}fréd’l'{1/téh§: ‘ﬁg(ut he, E@FI@M]VEhﬁtrbbdﬂéﬁ@lﬂpigﬂllgbCogpar abl e
to native io cal activit i ncl udes _binding to
any VEGF %8 ﬁltedPOSéFhValiWY Q}é@ﬂéw&sr ?W&%a@mamcwr@&e VRS L RIgA WHBn of bot h

nor mal am@leabmmﬁ{ll ﬁm@@@ﬁa@&banm&eym% IRNGEIIS IkArdlikana7and
Davi s- Sny (1997) Endocrlne Rev. 18:4 errara (1999) J. Ml . Med.

77: 527- 54%900) AR %Wgwémﬂ{ﬁ&ﬂd&lwglém%@ﬂ@@r U810 dgpbgdwaai RessCar el i et
et al. (4988 Natns). Medl%%'u@l? océ:lﬁflﬁ?{aﬁleﬁa aﬁ’ttbod{eg-cg(%@stnll\?éftér}f%a

380: 439-442); "and nodul ati'ng the cyclical blood vessel prol |ferat|on in the
female r @bﬁtl@@nlatarwf@ntha@ltanéﬁfablﬁ oy thp absenggroplight chyin. S €-&1, Hg@etor mat i on

(Ferrara g Etg g & }19%%@%#!14% AXQ%Mé%%@nf%Pal %{upggtfn&tt B 3:.6329%) Nature

Med. 5:623 dition to being an angi 6genic ctor 1 n angi ogenesis
and yascul®genesis, VEGF, as a pleiotropic growth factor, exhibits multiple

bi ol ogi cal ef{ (ﬁ‘i%]z ! “Fr%lhx%rkphé’ 0, Q.68 RS SSRBR oSG AR 80 Nel 1 al

cell surviva
than the HVR remdues as herein defined.
[0113] An “affinity matured” antibody is one with one or more alterations in one

or more HVRs thereof which result in an improvement in the affinity of the antibody for
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perneability and vasodil ati on, nonocyte chenotaxis and cal ci um i nfl ux

(Ferrara and Davis-Snyth (1997), supra and Cebe-Suarez et al. Cell. Mol.

Life Sci.weB80beéB25 (2006)). Moreover, recent studi es ravaSc@posizes

m togenic effects of VEG- on a few non-endothelial cell types, such as

retinal pignment epithelial cells, pancreatic duct cells, and Schwann cells.

GQuerrin et al. (1995 J. Cell Physiol. 164:385-394; Oberg-Wlsh et al.

(1997) Mahtigeteddm a@ﬂd@é’bér@ﬁlantlﬂe%@ w;h?& db3Znot PORES mos@ﬁlte@itro G@_;-QI%%)ne

Neur osci . % f 5740. [0128] A""VEGF ant agoni st" or speci fi C

ant agoni §mb0¢lefeetr an ¢ffinidy maiuecdgnBbadyhapraaogp ahemvmammﬂgr afﬁmawﬁor@e

i nhi biti atyl S
@&gﬁ%ﬁﬁ%ﬂt Eﬁff'%%yt Ifelﬁgltég ?ﬁ{?}og{eﬁnﬁ% Iﬁé {él%ﬁﬁdég u¥thé Ebn\iﬁcﬂ:ocaeﬁﬁﬂeéf frldwih

i ncl udi ng, to one or nore VEG- receptors.
VEGF ant agtniagt §o1 axempldeMaks ehduBid/ Tarhinadedydh; 778783 ( NECRIeagribehdlinigs and

anti gen 1€ i vatives which
bi nd spe(?]:la?'ﬂ%@% Q’r g{?}g@d%ﬁglﬁlggafﬂl q(li}glg(ﬁoglﬁfn% |%§ﬁlsgfﬁg?gdgg)t%g one or nore
r ecept or dramepbik-roEGles rsadeepibod bjarftm dxanplesBabah NVEGPrace\Ge picod. &ntLé?gonl st S such
as Sal | oTPRAE A AADLRIYOLS: 01l GoYEEFRNE S A6 InaSeSy, TG Lerm | VECH
antagonlst use , ecifrcally™ ules, incl udi ng
ant i bodi ds3: l%mt 10@9@;,995; d@pmdsﬁe&’tﬂl ok tvemudvil. ridnﬁgmm Q/(i@@i); d&isHawzlepoatdES and
non- pept i I that bind to VEGF and are capabl e of
neutral i zlld‘%@ZS Z&%E%ﬁg%% ﬁ%? Biti ng, abrogating, reducing or interfering
with VEGF act joai14]) es Thér Rus “Fé hglohehmmvsﬁ@d acdeifivié b Casrmiff) eidn Fahl y
i ncl udes . VEGF dla bi oIo cc? activities of VEG-. In certai.n
enbodi merPEuneHbjE Vé(ﬁ YBgRTading RATHYE SUBHCC TR AT AT 47d 1y1aRt Fq TERiRES 1006 200
30%  40%A18045h BOBGundBHes 0B ¥Fc I61IT aH B BunddMuBX RERS ShaR i@V €ry Ohe
biological activity of VEGF. [0129] An "anti-VEGF antibody” 1s an antibody
that bi ndemep lavEmgavichai Eiegion isarpallyrdefingd t sagieh Spmaep pmiioragid residuedt t ai n
enbodi mentSiiorl @%2@@% %Mrwoeﬁﬁtﬁ'@ca\f’ﬁd){kl RARTR! tlhé’re&a%e@ l‘%HIflltlélq%%t ly
bi ndi ng afflnlt%@é G-, for exanple; the antibod bind hVEGF with a
Kd val ue(@ﬁldb‘ie‘ﬂ eprsb@etqﬂw EUpivmbaiing fysigip) af the e te:g@@ nimbe@en@eﬂeﬁom ned by a
surface PﬁnﬁﬁL

i rhuhA%gr]'BﬂMﬁnQ > (ﬁla&fﬂ(esa%go %065/&(%@%% 935 enzy% | i nked

descri be | n PCT Icatlion Publication No.

i Mmunoabgir yelvic amsisagodiby 4 BAYy clanrdofdmm@bodm oﬁccavs@@s; a(oengommbmofs) for
exanpl e. 11Lt?c][‘?§9tlﬂoﬂ1 g%ﬁ;%@ﬂ S0 ’&gﬁgpulét ﬁs ﬂfl L W ﬂ%és%ﬂé{ve‘da” be used as
a therapeutic agen ?getl ng er| ng f I seases’ or

conditi orastlwdgpepLﬂattolnew\tEdeéT regidbigs ramovetdymd\aedbodmpsmlattdnehanuhg body may be
subj ect ed 1o otfgg{lb lgﬁ ol odi, | c " Cttltﬁllré% assays, e.g., in order to evaluate
its ef feltiVENESE RS 3N W e R HSIYRays are known in the art and

depend on t he[@1asget Aatrﬁncgeml Eadsgtcmt’eo@esrsleme‘effanortftm&tiam oftwatdyive Exanpl es

i nclude the H C i.nhibi tion assay;. tunor, .cel rowth inhjbition assays (as
R TR G o A TR e ok e et

cyt ot oxi ®iddyngf ADCC), pRidcRONIP UEWE Fdgulaach et Rl sG¥dco F¥ptoist(y/g. (mreca:@ﬁoays (US

Pat ent 5,500, 362 and agonistic activity hemat opoi esi s ass (see WO
95/ 27oe2)BCR&net&n%lfchvﬁesiorafﬁmtwaﬂgﬁnﬁxafly r%&ﬁ%ﬁ’F ¥ C Fgongp ﬁa cergb 18?%‘@%1 YEGF

honol oguesndsibCddnas (YEGan But®odyEeable dofin) id@h be bQwbd fdet RkiSusMedys as P1GF,
PDG- or bFGF. I n one enbodinent, anti-VEG- antibody is a nonocl onal

ant i body 2 Ris¢lowsini@s tagpicn i %eglﬁ%lo%li‘f’f‘?}%e as the nonocl onal anti-VEG-

anti body Ad. 61gh15f 0duoeg:iRYsefyREd AORBi AT Cmpies A 48 8no 4oy @@n@@fdeﬁ{@pd' nent,

the anti -VEGF anti body is a reconbi nant humani zed anti - nmonocl onal

ant i body ¢ Se@miroeasidgseaucned of ap Fogegjordanedin nREES. Nsrrvmmenqaslgm)an Kenel udi ng but

not lim
[0131] Thgggg%%?n@%g%q%ﬁb%%%ﬁw@gﬁhé@ gﬁﬁgge%z&tggﬁﬂ AGRY A QORI Matide |
VEGF" or stqugSTHuNan [¢Gompgiosartinuscgnende humamig(Gg &t refgntalrrelwdotrakw egi ons and

ant i gen- hi ndi e an: t-he nmuri ne

anti - hVE L%%%%g ona% (?% hﬁyﬂgﬁﬁ%ﬁﬁh@hugc%fggk &t ﬁ& of human VEGF to
its receptors[ﬂM@%roAananahycﬁ&%mﬁbmhhaeaalnmnaamdsamquemmﬁmGMﬁBevaC|zunab
i ncludin d.from n.gd, and
about 700 P e oG el PR R s OER PRERe L HaSK i’ Rl RO E L
Bevaci zumpedferhlslg oae oivh@e dnao aoklsabwiktutdb@ut Pi4Qatd) Ohahakibatie regich has at

gl ycosyl at ed. Bevaci zumab and ot her humani zed anti-VEGF anti bodi es are
further described in U S. Pat. No. 6,884,879 issued Feb. 26, 2005, the
entire disclosure of which is expressPy incorporated herein by reference.
[0132] The term "B20 series pol ypeptide" as used herein refers to a

pol ypeptide, including an antibody that binds to VEG-. B20 series

pol ypeptides includes, but not imted to, antibodies derived froma
sequence of the B20 antlbody or a BZO derlved antlbody descrlbed |n US

PANPNLNLSNLNLNLNN™ A~ PANPNN"™ I NA A A PN o



[0133] The term "G5 series polypeptide" as used herein refers to a

pol ypeptide, including an anti body that binds to VEG-. G5 series

pol ypept iwooiomwbasdes, but not |[imted to, antibodi es decisdoonsiza
sequence of the G5 anti body or a G6-derived anti body described in US
Publ i cati on No. 20060280747, US Publication No. 20070141065 and/or US
Publ i cati on No. 20070020267. 6 series polypeptides, as described in US
Publ i cat ijo8: de- n&%%@&ﬂ%on@&nﬁﬁ@& iocaa{altlo@seb@enc@ﬁwe%{loﬂ%@ﬁﬁh@lﬂ@(&gfonUS
Publ i cati on No. 20070020267 i nclude, but not ITimted to, G5-8, -23 an
G5-31. [ ®isnpremobaentidconfroanttionoic daahnubteyaminopgid supgitions, eab, 269,

O 282, 00 et 2oy O30 20 URRA 40355 MR RTH RAC o NORAI0202; EP
0666868B1; U.'S. Patent Application Publicat)on Nos. 2006009360,
200501862%011 @O@B@Z@@@@n szmq@O@Yﬁeptlﬂﬁo%Q%woch ragidn Q@@BMHZlZG and

Popkov e gl I I n
certain (tepn%\é%blﬁé&#w% 5 Sféﬁé ant|%(|})1§]|%<balg)g+ Nﬁgg\g thscg)(gl% %ﬁn g g]%p(%’)lth

f unct i onah Fepigiapd a(plarehtmﬂaypeptﬁte‘l?arldmmrt psfonaplyodt 1¢aetsabdute9§°/ﬂjpmol®ghf8 D19, Y21,
Y25, @9,, 191 K101 103, ernati.yely, conprising residues
F17, Y21th (rﬁ&lth VLo pr%@,g%fé% 5‘%@6‘9 gpﬁ'&eﬁer\ﬁantl VEGF anti bodi es,
antl Nr pl ant 1(11081] es "Bdcapinir! eNiFpR” aﬂtnﬂm&dlrmpmrﬁamlm t& thoWa regaerdof

descri bed exanple, in Lian 6 81 829 (2007)
and i andhabtees BB smboaimistoa FBdhe bt Pooybict seromuBn PR En. nanber
WD2007/ 0%642R i@ wHEh ARBlah 86 b@ibolNp(a gaﬁﬂauma)m&a%cmﬁs tbepteoof wat s of

t hese patent ap |ications are expressly incorporated herein by reference.

[ 0136] VEGEYRE, FeyRifeptsklic R tuhelasiepmefudifig ajleliq ‘éa“l%ﬁfé\%i*f‘ tlisrmstivady sitlicedast two
et ooy | AT AFFPROG ek tiec bR, MALGSY DRy ot WRGE (8aGP AS, 2 (e
XEGF R2 ( :EDR{HIS (Swﬁpirﬂmt)mmdcéﬁ%ﬁm%;ﬁwéﬁlm@g %tm) gilglgig@dn@g tha;ilgfgg ;a |)ot 0] rk .

i merizati.on i nkai em i nase
acti vat i Si"4H 13&?&&?8@6?18#&??&%‘15 r?ﬁe‘f*&‘iw tingepgptegde 9PN 4Hg5)
Wl t enberngiginébcalor tyrdsincdha@dd 4eh@mod &hiif AFARB-iR G Qﬁoﬁlés%ﬁéalamalﬂ- he
phosphoryl ated receptor induces the activation of nultiple substrates
| eadi ng tlehibifipg gerierdicyRIBR dontginpHuinENBIgEaeErdyOFae-pased indibitin motiat  Med 9,
669- 676 ((?‘qu/[% its cyrzogl:asgld & gf(%ééé]@g?&t Ai%ul'lgb\gﬁirr%ﬁylal% 08.®f |ynmphatic

devel opnent . ression I'n tunor cells was s oWwn to pronote
t unor - as$EA7at @dRst ymphvangido@eeresips, irRegich angKingt, dnivaReedmmetd9t468t s t o

regi onal anen | 6 72 01)

vandr ot 42500 BTk ToBPRERS Pl 3o AR e nt e Y Rl

192- 198 (126001)6:335tHqkeq5).eOthat FeRsNatluliay tcanwdre 1&@ntlﬁ€(8m5&3fu(u2@@ﬂe) St acker
et al., Faseb J %8 ’4: %4 ( 002)) VEGF- C expression has al so been
cor r el at SARRRERF Qe ¢RaPEE Y ynphangi ogenesi s and | ynph node

met ast asi s fo101a9]nurrt1reé te®rh "ReIRBdptEABCER” érsemcamadhe fieohataeceptordicRn, 2006,
supra). | ddi tion, bl ockade .of VEG-- ted s naI in S been shown
to suppr lﬁwoqsvﬁgﬂﬁﬁﬁfrﬁﬁéﬁég%tegﬁ %E% ﬁ‘ﬁ%} ‘fraféf”g 3}1 % ce (Chen
et al., @amcss'r(ﬂ@e@ 488 Kifd 004, 70 kdunboR 00339 (1684)phndatgulatibn oNAbhesRBCBF | NSt
94, 8190825 (2002); Kri shnan et al Cancer Res 63, 713- 722@&)2003) Lin et
al ., Candemupeglossins. gdethodsgr gncpsmins bindingdy Beligre BeDanisesT-gIsSHeit 1980208

[0137] Theyi.qr Fﬁzm&%@?‘o%y f8‘%f2§f5521598 gﬂ@@nf Ghétielegagtl‘%tzggll?y&&fkkblg ,and/or the
active fragments of the full-| e. In one enbodinent, active

fragment 5{ e LEY @ﬂ%’ﬂ)pﬂmqncﬁﬁgl jBM&WWI?%@r@ﬂ%%%@@%cW@ sequence whi ch
have Ies%()pg@lbr@ﬁmidﬁlémﬂ)lg am no acids of the full-length amno acid
sequence as shown I n I D NO 3 of US Patent No. 6,451,764, the entire

di scl osure of [GR0kh Bstldel)&wésmhlquRqUowwraaﬂl sdurh dplélife %iﬂumeﬁ EeRerligh . Such

active fr, gi,C ut not
i tea caare R SOMERR R QB e R B A PR e Gk

pol ypept iccllb lines cpprossegy hptriag &Ry, opmqnm%@do phed doe odypaptides mth@rvmlzmlt F&/EGF C
pol ypepti d al s ¢l RLogessin |ncludes
cl eavage r%%lon g a(?m Iered %98?88%2&??’r65 o(im)glsnangrgrl(P %rrl%whdé rg% | de and
cl eavage of a car boxyl -ter m nal peptide to produce a fully-pr ocessed mat ur e
form Experinmental evidence denonstrates that the full-Ilength VEG--C,
partially-processed forns of VEG--C and fully processed mature forns of
VEGF-C are able to bind VEGFR3 (Flt-4 receptor). However, high affinity
binding to VEGFR2 occurs only with théfully processed mature forns of
VEG-- C.



[0138] The term "VEGF- C antagoni st” is used herein to refer to a nol ecule
capabl e of neutralizing, blocking, inhibiting, abrogating, reducing or

i nterferiwg2oiodocske ability of VEG- C to nodul at e angi egerussem/osd2gsrphat i ¢
endothelial cell (EC) mgration, proliferation or adult |ynphangi ogenesis,
especially tunoral |ynphangi ogenesis and tunor netastasis. VEG--C

ant agoni sts i ncl ude, V\,i thout limtation, anti-VEG--C anti bodi es and

ant i gen- by pightimShddres B%Rbese%fafso Jéecmél@sreﬂzmbe% @%eﬁf‘;gz)%m‘éé@zl ves which
bind specifically to GF- C thereby ‘sequestering its binding to one or nore
recept or $2004ht | VEGF- C receptor anti bodi es and VEGF- C recept or ant agoni st's
such as snal | culk t }élﬁgl: RsVEG-- C
anti bodi es ar e(ﬁgie](sacrlge%%h%fgéf{ogigﬁp%re,lalﬁ%ﬁ At t‘?rg%}fgé}gr[gog@:t PR4291 t he
entire cond perforofeffetter ﬁua¢t®m5 Iawpmmaltnb@dlmems ebqoreds sipyess mtd@a”sp&waﬂédnmer ein

by referen a used h ically
i ncl udes Pifof rér%:uﬁgg e?{eﬁtgf Uar ga)m ngjg?s o?lhum% |eBk (ﬂ/ft % ra mﬁpla%p‘&? gé bi ndi ng
pol ypept iiskdsle ppafitckd ekod ﬁf@doﬂwh:amllﬁ (Rlﬂ\/ls}mhthranmllaqmmiedlst hahodytesd t O

" educi ng BPU R rNBrRgow PR ERe e e PP e S e s o vECE. ©

activitiesg feleslbbd.cal ly includes VEG--C nedi ated biol ogical activities (as
her ei nabove defl ned) r.of the VEGF famly,

0139] V
i s recogni zed g2l Eeﬁgptéwgbﬂm@d%@ih]@eg Pésﬂzcw@gélﬁt%r()er ARE WEEERICPFI t - 4

recept or oS x%?tg% BhicBkecddted 1%%@11@&1‘[0 BOLLe G FRIPHDent Badetlian et al .
J Biol Chem 27 191 19171 (2001) VEGF- Dis nost closely related to

VEGF- C i iR iogetiersa N Gells, peerphyls, §n<i mperpRiiapss) exablaibese segtosls cifegiplecur sor

protein %Qlﬁktt@'bﬂfdr&gecl}hcaﬁ?% eﬁﬁ;atnﬁéé’ﬁ' E@}lné)ﬂ’a&t@?&ql'aqgﬁbsaaﬁ@ntwklﬁm thre &t%@fn nal
propeptides are proteolytically cleaved enerate a rmature E

(Stacker Veth Ca’totO)dnSBle)b pOmeim calsfor @2@2%%3211@6 1(@9919%) )‘«Xpr?SS Fa[Malyt er m
"VEG-- D ive.fragments

refrers t or. acC
of he t OTEIELRgbdvish Byt rrulr A R ReRl HRRARS o JohefRboniEic & el uae
aRy }oolrltlcelms Qfmﬁlﬁlezeﬂbﬂd”fabﬂffﬁ@iﬁhg?aﬁﬂ@fmzledﬁsﬁﬂﬂﬁl@t}ﬁnmgmh Thavgoll ess L han
the fu 54 am clds of t ull-length am.no acli sequcassownin
SEQ I D N&%®7 ﬁQ%IPJa%%@GSNéDC&e ghix Ity ofga m lﬁ‘éul%ﬁm'tlfl‘reé@s‘d?%@l%%%g which is
expr essl| wsgapcs%mrtﬁét@@lschsécﬁhmjmténeﬁerﬁm@ 0P8 gt dnesiragpRot s contain
VEGF- D bi ol O%I cal activity and include, but not l'i'mited to, mature VEG--D.
i

In one efbddiieHirestynaax b nerfoupggk Bseinbeffastos sepdentiriasses inluted BN i cal |y

processegPRRAUAE AldFRIHEE, 5&@5&1@52111345@(:@ &%lm@ﬁé rq&ea@é §f9nt'é1%gteiﬁdfyed to as
mat ure VEG--D. [ 0141] Addi fional disciosures relating to VEG--D aré

descri bedeciappesspdin védsoasrph B angaivesd modelgpch i d951086§48C55135 (OIS Us
PublicatlggA .653¢ g/ 42665, US Patent No. 6,235,713, and US Patent No.

6, 689, 58 t):’\l% en'?)l%r e%l )gcl osure of which are expressly incorporated herein
by refer ence. (10314 2] VEGRMEmEY depraideh ey tomkicgpeei DS refempo the lysiydgi ne

ki nase, rtﬁgé‘“c@ltl ﬁldthgyresence of complement. Activation of the classical complement pathway is

initiated by the binding of the first component of the complement system (C1q) to antibodies
(of the appropriate subclass), which are bound to their cognate antigen. To assess
complement activation, a CDC assay, e.g., as described in Gazzano-Santoro et al., J.
Immunol. Methods 202:163 (1996), may be performed. Polypeptide variants with altered Fc
region amino acid sequences (polypeptides with a variant Fc region) and increased or
decreased Clq binding capability are described, e.g., in US Patent No. 6,194,551 B1 and WO
1999/51642. See also, e.g., Idusogie et al. J. Immunol. 164: 4178-4184 (2000).

[0124] The term “Fc region-comprising antibody” refers to an antibody that
comprises an Fc region. The C-terminal lysine (residue 447 according to the EU numbering

system) of the Fc region may be removed, for example, during purification of the antibody or
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menbers of the vascul ar endothelial growh factor famly. VEG-C and VEGF-D
are both ligands for VEGFR3. (see Marconcini et al. PNAS 96, 9671-9676
(1999); Babdwiomoetszal . J Bi ol Chem 276, 19166-19171 (20@T)x,UsSaokens et a/ .
J Biol Chem 274, 32127-32136 (1999); Achen et al. PNAS 95, 548-553 (1998)).
[0143] The term "VEGFR3" or "Fl1lt4" refers to the full-length pol ypeptide

and/ or fragnents of the full-length pol ypeptide. In one enbodi nent, .
fragment g Ir&%hpaqﬁmaaagmpé}rntglo@né nqélelt:faedfeﬁéddldgeﬁ@élmbadp NQceRiddnsgquence which
have | ess than 1298 am no aci ds of | ength am no aci d sequence as

shown i n COEOPHIYNNOMPrigpg W@QPM’C‘VN@ an @ c segplwvordmﬁ@ @itipycation ¢l osure of
which is gx ﬁ%%g a}{nlsd&%ﬁ%@be\%ﬂ?ﬁ[ ﬁw 113?{1'0(/% lﬁ%ue bf'aIf?i'BS enbadipent
engt

fragnents | e any portions o am no aC| sequence whi ch
have | esgvithaaitha Bé4 wsrlvro aci ds of the full-length amino acid sequence as

shown in SEQ 1 4 ,af o,

di scl osures rLﬁéﬁongAt 8’1@&5@ e};\%eaélc?]%%bgzs antlkgd}&exaqgl}lgﬂﬁﬁ}% t]qDatent No.
6, 824, 777¢qua¢sd3i¢ﬂ8gi€£dtaeMWNGthein@®4 Jtlfds. Fhecxempler eVEG§esbcmﬁrr altzg’onmlhl ch are
expr 055! %o hGOHRAS TRER NE G e LS FPOERE o ARG L SR, also

known as asic ro , IS a menber
of the f ipbsldbhiéstorgaeutahpdractbolity f é?amdlybloblﬁﬁfarﬁﬂabdmd ataasmgbitig aptildicker at i on

of all cel| f mesode |. origin.incl snpot h.nmuscl e cel |l s,
neurobla§W§fmgﬂa”gﬁaﬁphg%Pﬁﬁgggpl lology ‘%W #84HReur on differentiati on,
survival , and[giggenemrat tcan."VEGFVbit EGRIACKE Ged hSﬂdng‘eﬁfS tb fatlcBafmorodul at es
anglogene3| wound heal in tls e rep neur on function in
vivo. bFEg! %amﬁlépsewlﬁr %lfiﬂta% ‘glr F%rtaeﬁ cljugd | pa@id g 59%3@&0@

functi onablldmuﬁlhﬂﬂasﬁalﬁlaéﬁaotﬁagm @QB%@&ithaét&s ragdeécﬁb&fbyrny@ﬁgétoul ako@nd 1inb

i schem a. Zhen et al 280: H909-17

(2001), |§é4%<fﬁ2%étl3% and HO‘Aﬂﬁet éo(ll9¥1)dé?ldﬁféﬁ0mn §618oéaﬂ3@@tl@gwctizoléﬁo)atuf@h/ham et

al ., Cur roccdrﬂﬁ%ﬂ}éhc Qﬁf ﬁb&ksed?ﬁ'ﬁrs’the;eof 278% t(eljﬂgg‘QEGF Uﬂg@feferﬁtro BiGFs fidR |
Cardi ol ., 414-19 (2000), Kawasuji, et al., Ann. Thorac. Surg., 69:

1155 ( 2000)-humay) sseignyshns wpusa) rat orprimaje. Sopielimethe MiESIF. fromgg spesifis ( 2000)

Ki Ki Ge
Tﬁ;pows 8I p%c%% af?el 218%10%& lﬁ}g‘t%lgiﬁsosggh as%(fﬁf&nr’ hitfad @ﬁ@p)rfwﬁhii rf% 1F'r§neaxéE6(}F 12g8

(2000) Rakete, The tegh "VECtrEbaralsmusqﬂtonefert%un@&é f@@lS(OiQ@S))DlypBafdrsour et al.,

Vasc. §1lﬂé1951ti;§ Jn%np gtgl&s { Epgl(%rg )0 Ofl(fb@f A(’fe) 143 % 1tl]oee[c n?a.n%gcﬂf e nt" (and

var|at|on rea ers inical intervention
in an at teedmhelmbceﬁlgjrce»vthﬁ‘:kc@rnabfsvreabe to@uy swhd@rntsk@éViEﬁﬁF nraycheatlensifie¢ @l | bei ng

treated, .and can b erfor ar. S, « t he course
of clini é%prf)s P%agpﬁcaeon B&’l B/E htgflggﬁ ‘5@‘9‘%0@ aq'a)rfre %r?%ﬁﬁﬁdgﬁlpr eventing
OCCUr I enaminr acieguitioanfoea Otfurﬂats@'a&eye ‘aEGE\afea{uirIIblaredfas Bylivpted isthe dativeni shirent
of any dl\; or indirect Iﬁat hol O&E rﬁg[(ﬂ nces of th ease,
preventin 18TE8i S0 caEer 6481 Ny OSF’QP RN tw&%ﬂ d¥8Y%n,

anel i or atVEHF @ralsp@bdmcaﬁ17qmeaﬁorﬁmndma$1«aewe$t Hicerunefted ARt YT ha@r | nproved
pr ognosi odi nents, methods and c?np03|t|ons of the invention

are used 151“}%1 ﬁg}tycfe%r:%md Foe 1 reoepiers sumpasbleiodativeY EGF- t o sl ow t he

progressi on ofp1a7di seqseF¥iol6disNae®lity” includes binlidE4/IAVEGF tReptbve amount ™
refers to an _anount effective, at dosages and for periods of tine

necessar ¥1Y VECAcHEIalRS 1qiiy ity sushrag deguigpn oBRrth aotal prchaiimgTand eRgiogeastis t |
and vasculogenesis (Ferrara and Davis-Smyth (1997) Endocrine Rev. 18:4-25; Ferrara

(1999) J. Mol. Med. 77:527-543); promoting embryonic vasculogenesis and angiogenesis
(Carmeliet et al. (1996) Nature 380:435-439; Ferrara et al. (1996) Nature 380:439-442);
and modulating the cyclical blood vessel proliferation in the female reproductive tract and
for bone growth and cartilage formation (Ferrara et al. (1998) Nature Med. 4:336-340;
Gerber et al. (1999) Nature Med. 5:623-628). In addition to being an angiogenic factor in
angiogenesis and vasculogenesis, VEGF, as a pleiotropic growth factor, exhibits multiple

biological effects in other physiological processes, such as endothelial cell survival, vessel
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[0148] A "therapeutically effective amount” of a substance/ nol ecul e of the
i nvention may vary according to factors such as the di sease state, age,
sex, and weixgtwooef32t he i ndi vidual, and the ability of tRe€T/US2009/050208
substance/ nol ecule, to elicit a desired response in the individual. A

t herapeutically effective anmount enconpasses an anmount in which any toxic
or detrinental effects of the substance/ nol ecul e are outwei ghed by the

t her apeUtp'eﬁl@éabﬂlt)bﬁme\fakédﬂ@{lorﬁfrﬁo%%ﬁe cl{e%ﬁ%ls& dRERRAYInAGE (1eRhlayangf f ective

anount" refers to an anount effective, dosages and for periods of tinme

necessar Pavisoorashi EWa), ﬁh@a@eép@@jswwwl 4etl. Mé!OZr b bl 63‘I§Ddr(c1él(?(§ﬂ)6))out not
necessar iNyeowt QQ&@s&E&&Qﬁ% ?@Bh&d HRs&n ?cseffé‘?ﬁ%f'v@(ﬁi@ LEHSoRr 1 or to or at
ylactically ef

an earlier stage o I sease, the prop ctive amount woul d be
| ess thawndﬁbellah@allatpm;t juchky setinflfpegnedng epithebaleells, pyworeatic duct cells, and

2010/ 006 Q§§08?4r9§9?a981k @0&1"13%}}?0'1Cl%ﬁ%89f3f9§’;;(2§%?€@\¢e?§h0e‘ﬂ§r beni gn,

early or ate stage tunors hera ‘cal | e anount of the
angi ogenl(t99i7mMolb|(fedirEmrinddulﬁelﬁhkéﬂn&wweﬂ etdl. @a%e’rNeze‘o&cs,wrﬁédﬂme t he
primry typor size; inhibit (i.e., slowto some extent and preferably stop)
cancer ceI I infiltration into peripheral organs; inhibit (i.e., slowto
sone extent afd2fr ef ar-aHGF aattago)usf’mrrﬁVEGE{spmmsdnmgomsmirdsfefs toa mdetdy, to

sonme extent, . tuynor rovvt h pr sion; .and/ o elieve some

oxt ent oI dhpurr RS B L iR R of Rlerat FHEVERFS T he
extent t hetidfidsdnd@ding) beMntim@edit it wdiA®io dat bl m@ﬁél\sﬂ(ﬂm@céiﬂﬁ@eVEGE l's, it
may be cytostatic and/ qr i |n Vi vo

totaoxic. . For can apy, .efficac
can, for *BRgMmiteinclyde %@gwxi@ataﬂg%n aa X%F@tlg@éesaﬁﬁa?%ﬂ -bgyding frag tinme
to di S eagRrIFAGEPHS hidec(iET Md detiblRiveEF RN BB kPdcERallR3) VEGH hdfcbPn of
response, and/or quality of life. [0151] To "reduce or inhibit" is to

decr ease SeucHteiigdEs barrﬂl%gctpm PR/MOTE figrEPPHnantiahBP B Fecaptoiantibedicsddpdi®@d to a

ref er encecehidr &REdodish @ém@%m mo%cull@ynhlwl%sﬂswqt%h@wcm iRbdine 1h§as@geame the
ability to cause an overall decrease of 20%or greater. |In another

enbodi mergm HEGE @w@éwb”rasmwﬂ hgirqin, spegifigaliy inctudes labllewlﬁtsylnﬁl(‘f}d]@ﬁuse an overal |
decrease aﬁﬁbo%%@a%bﬁfg%ga%ﬁems'di‘helf%hld @Bgﬁéptﬁ@gﬁtﬂ@mndmﬁ %ﬁ&’é’&ﬁuor

inhibit" Ts neant t Ity to cau over decrease 75% 85%
90% 95%maeculys.ghatdmd RYEGEend prei capribld of newtrelizmelogkng wbibitingpt ons of t he

di sor der aBI%I thlgé{eﬁﬁlggdm 1}lt@&erﬂ{g§§§£g$Gﬁ%ctﬁ}Hﬁ§ b?flusnﬁ"l% @&&%F acﬂ%nz?é”z e of the

primary {uns ize or 00d vessel's 1 n angiogenic
di sor der specfxhBp ]nAluddsl BBGH ercdiaicd barygicbadiviticonf YRGE. Wwoagktainlbebedinentr om

treat nent 5@ F antaggg%us?tegl)% 8 8k 1nﬁ1b%%xaag%as?rl 32) ?dg%, %, @%h?d'/gﬁa ) %‘%S agal nst

abnor mal ang genesi SI Ve ropri
angi ogenas%s))O%rorm&x;thlear;presrdﬁﬂalei J)HHIMogla_d'llaStl\llﬂyQ)lfUM chronic and acute

R AR T S R e e K NI
di sor der suffieicheaffifigadnddpdeeicety NI @ethm@ﬁlbmkneg@ ah¢ aididbddpedced wilnor s;
non- | eukem a5, gnd I'ynphol d el | ananci es: and,  in partlcular, tumpr, (cancer)

hVEGF with a Ky value of between 100 nM-1 pM. Antibody affinitics may be determined by

a surface plasmon resonance based assay (such as the BIAcore assay as described in PCT

Application Publication No. W0O2005/012359); enzyme-linked immunoabsorbent assay

(ELISA); and competition assays (e.g. RIA’s), for example.

[0130] In certain embodiment, the anti-VEGF antibody can be used as a

therapeutic agent in targeting and interfering with diseases or conditions wherein the VEGF

activity is involved. Also, the antibody may be subjected to other 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 for the antibody. Examples include the

HUVEC inhibition assay; tumor cell growth inhibition assays (as described in WO 89/06692,
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[0153] The terns "cell proliferative disorder"” and "proliferative disorder”
refer to disorders that are associated with sonme degree of abnormal cell
prol i f er avoanio/dose3ene enbodi ment, the cell proliferativectitserndas20s
cancer. [0154]"Tunor," as used herein, refers to all neoplastic cell growth
and proliferation, whether malignant or beni gn, and all pr e-cancerous and
cancerous cells and tissues. The terns "cancer", "cancerous", "cell
proliferabi kemplcs Qﬁﬂ%yaepeaaalt bélaﬁat:y&s%xfaigAﬁ@C)ra@Q@mptaﬁsa{ meaat@d not
rrut ually exclusive as referre her ei n e terns "cancer"” and

" cancer o§¥totoxiits (CPE) ppayid9e Ppiset 1.HW.36RY sndbrevgisbarctivbnei hanstereissifmammal s
that is LiRlCad WORSRIRES eTAAN. WYGHARBIN 8hPduas 1+0t Bnav b Bherasw! es of

cancer i ncI ut are not imted to, carcinons, bl ast onma,

sar conma, hamelogeeskesh & \GFCT-Prop V&G - Grerlor gthangpeth, fam@uqbaasﬂ’i%IPQGFeofarrpl es of
such can anm r

epi theli g)?hgqglg%u%g%gg% ¢ gl?itﬁ:e S ggo&/gga%%g# I ngfa“fﬁ‘%‘!& tg%g)ﬁ;rﬁis tc“l%f: ung
cancer, nane spr@pe ascthb tnthuhglabme%EGF ant&mdsr,a#@ Inonduced by Indridomg AZKE squanous
car ci ”Om?{]ﬂ(ﬁoﬁe anogler en%] fhé abnl antl 0 g{s ahrg o%b?r?a% huI ar 8ancer
gastric or stonach cancer |nc |ng gas rointe cancer an

gast r oi ntaes{MMBGH meiactumeall annacmye{fee Pp& racat e]a(ll9é7)o@cmafrlzesgi7i 498-d89Dma, cervi cal

cancer, a ancer dder ca of the urinar
e A 3R Ge0 s 18 p SRS R e e PR ST aSRRER L) or et
cancer, endor’qz{IlBl]al The itEVEGE af@tiodly TBERcizGabb VBV ) ghakhtbwaak ciidp,  Ki dney

or renal G tate cancer, vulval can , thyroid cancer, hepatic
Sar ci nom Eanalr AXAT I e, SOBBRTeS EnieteL et 0 R e oS pper el e

spr eadi n%lﬂml{gadmaﬁ%mdn%&y gaeﬂmhmg m@gldmlf@ﬂpmamua@é ahti- heEGthcﬂféa%nﬂel anonas,
nodul ar el anonas, el oma and B-cel| |ynphoma ( |nclud|n%élow

gr ade/ f ol2PiiRasy a4 ﬁdﬁhqii@&m Pinging whpHBFRY ENEILY its SRS HRPREEALSIEIT8L) NHL;

i nt er mrediggtiR GHiAdSAd Qqhddd |0@BewM'Eﬂzumh15‘t1§crl%§% Ab& oPiRdRntiwobuReiMLs hi gh
grade i mmunobl astic NHL; high grade astic NHL; high grade snal |

non- cl ea\ﬁ‘éﬂV%‘efFQm Rinan kgGl1kgndaibeuiale ofiae scavapeelinderiiell fiopnihaBwane Al DS- r el at ed
| ynphona;, ?nEE{aemu %’F&s a01£11>19 éﬂrﬂa{%gb@m&@%(ﬂahaﬁ{m i?syt' c

| eukem a acute stic ukem a (ALL hairy ce | eukem a;
chronic rgﬂo@bﬁ)mtattli&@amm@mné othgnuszed antaNEpIFamtibddjayphofortdridessribed ve

di sor der , Nas r r ated W th
phakomat db0s: TR Y8R MuAE, P20 R e ey B ShERAEFON A 5

syndr ome 1ndormxra1¢d1&$elmbj/fefasnchead and neck cancer, and associ at ed

nmet ast ases. Q nts, .cancer.s th Lo. Lreatment
by the anti bolaZl of THEMRnGRmsnee HRPHTE s Sl ee SR RETO B R ardict

cancer, ristidug a;nzmamcly thd bindsral VEGE| B20 senigs gayeptides @idlumbi ast rmmmlted

non- Hodgkl S.| r enal at e, cancer, |iver
cancer, ﬁB?%Oéfrgpge%Vfﬂg@ 2%"81“?@? P%@‘EE%&% ﬁéébr %%o grivgd %Iﬁﬂbf? , carcinoid
car Ci nOW&lescﬁB&ﬂmﬁUBdelﬂGiﬁo‘ﬁM%%OMM ars Blibﬂh@ﬁfo,n N sod7ned ioesaad/&gs mul tiple
nyel oma. iments, the ca cer is selected fromthe group

consi sti ﬁgg%qaﬂgwm20(9%%20?%&663%@0 thypg nsfepse athH%%rﬁsmra%{yonas

el anoma,inddFRAssd IS b RMEencO 8T dﬂe%n%@&lﬁ@ﬁn BQ@E&&@E&%epﬁd’é‘l@ @90(4%) and
hepat ocel | ul ar carcinoma, Yet, in sone enbodi nents, cancer is selected

from t he dgraibed iadHsiublicsignaro. AUROIIAT. %%thp%}w& B&%ﬁ%@m‘“@éﬁ 8rkeit&} cancer,

renal  canggfioatigh Nebio@%dzﬁ%mg albcrtﬁ‘a%ﬁlbsaﬁlehtngmerﬂeﬁtsdmbn& iTpbastatic forns
of those cancers. [0156] The term "resistant refers to cancer,

cancer ouslegsaibedin 15y Pagent Aﬂ?ﬁlrlcatlhlai 2/3eB 1nte cntis gisplasveopipytaetels gxpreslyl oses or
shows a r nﬁﬁgﬂed&?&g Fefé?&ﬁc% the course of cancer therapy to a cancer

therapy co rising at 1east a VEGF ant agonl st. In certain enbodinents,
resistant tumtH33k aThatrwn “Clhatridgspolypsitile? aﬁtuSﬁd)h@femrefvE@aminpcd@ t her apy.

In one eq%)c?&ilr?e e 15&]?! (R bl ndm%c%Eé t tr}ng) gg%/eh g?ly?g V[%% %Eleq?‘% lfut rﬂoﬁ?r{lﬁeadl n

enbodi nen SIS unnr I's a u respond to a
cancer t henapyodesdprivedifog @ateqh@as bf the URGH Y agmﬁﬁsibnvddrunumdyal n

ot ent - b AoL SRR PN ERER b R RER P AR o T PRR RIS of er's ©o

t he resi Publivado®NoMNO7IREPEM ST/eriesslgkptaded,as dasdbalrin US Publication No.
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condition to a treatnent (e.g., the nunber of neoplastic plasma cells

i ncreases even though treatnent if given). Unless otherw se indicated, the
term "refwacbovops23eef ers a resi stance or non-responsi VeRETAISR@IANROPr Vi OUS
treatment including, but not limted to, VEG- antagoni st and chenot her apy
treatments. In certain enbodi ments, VEG- antagonist is an anti-VEGF

anti body. [0158] " Rel apsed" refers to the regression of the patient's

i Il ness bagkoker47t 8s mlmaﬁom@%@ﬁﬁ4§@@taﬁdjo€@9@ab@dawn Nb%bmogomof
synptons follow ng an apparent recoverégor partial recovery. Unless

ot her wi s@qlml@ttéwllmﬁdéﬁ%gﬁ%%%aqd@ 5 to the process of returning to or
the return to dlhhnesﬁopa‘%lfdﬁiroﬁal gﬁbo‘aie‘?YéeO(B'% b4 &R0, 4 QCL YGH g, but not

limted to, VEG- anta oni st chenot herapy treatnénts.” I'n cértain

errbodu et 93, OWE@SéﬂQégWW&‘ASBs? B 408 G0APEO94AN 02 B0 8Y 06§@F0BB];ThE. t er m
"anti-ca r apy useful in
treati ng%%%%%&q{cég&ﬁ Puﬁflcatlgﬁﬁgﬁtzp 6@?\%@%%2?%@%??8&%85%95 i ncl ude, but
are |im 26681160318, @)OSOZti}Sé(ﬁﬁ)ahrbi(}i)ﬁéLﬂt2ﬂZ;6 agéRopkov gr @w/nrinallwi bi t ory agent s,
cyt ot oxi t ation .thera eni ¢ agents,
apopt Otlg ageg?%lwlz%et??wsz I'n aéﬁ@(ﬁé Tara* ot lE)r(P%';{tlbr(larfts arﬂﬁ) eg§ cancer,
such as amfludetiixRe thaslsihd hmjiiuamonalmbuelﬁmmumahVMc&mpnang eficgiduaydll 7,gr owt h

factor r o] i nase .i.nhi bi tor)

eRL EGRRU BV Yob, G0 RAPRATH. wifs. aa e Bl Airlffiedy RRP Bk oG owe
factor i mhrbi110082,(e259Ds3 GeaneqQsIM (I matinib Mesyl at e)) a COX-2 inhibitor
(e.g., celecoxi erferon t oki nes, _ant a lStS neutral i zi ng
ant i bodi es) tm}?%]bl nrﬁl)ﬂfeéa‘E}hXEg};F aﬁﬁl?oéh%fa@ﬂ%rpﬂ apr e?l@nctaélﬁld\g'ﬂ’g Er bB2, ErbB3,
Er bB4, Plaﬁﬂ%dhza@ta@,a@w&wn&Bﬁlhéscn&@%r@falﬁ@m Lﬁﬁg&tanijle'E%6Lél‘§302 and

ot her bi oactive and organic chem cal inations thereof are

al so i ncISGAEPO7 rrndddangst ent/iBi. ChF’G]?@bP%rll %5@0%89T@W1§@?@}?n‘tﬁ*beégent is a
growt h f agbedo7alschf0Sant @A Hlicin Y. PETIURBbYESH 179, 1RE ddMhRtdr BRsd he

devel opment of bl ood vessel's, e.g., pronote angi ogenesi s, endothelial cell
gr owt h, %@b‘iqpph%ﬂt@ms%‘F@W%ﬂé@@él‘p@rat@dm@?b}(/fég%fmc@)genes| s, etc. For

exanpl e, angi agagy ¢ KACHOC Sy bt Yo JHr B ngkndvmtbﬁfaa&féasﬁwgceu VEGF
and nmenbers of the VEG-F famly an eir receptors (VEG--B, VEG--C, VEGF-D,
VEGFRL, VEEER2ccgpidr favHEEREY tyr®inGkinaRDGEGE agricptyrs afil ﬂreolbulasltlln@Nrmt h factor

cpir i s, "Bl i R QUA R AT oy AENE R GURRR Rheeplfandy 57

(EGFL7), VIMIERB, (Fitidoraiplasitaduatatricepaciorszatac |($hmi<a( aFaGFJ}Bzahdhetmm (bFGF),

Fat, g PR, BN, CoLLLILAL OB Rl i Facto

| nt er | eukiops§ Wilhﬂ&)rger@f@l, IZBZOL@FEW 769, Modk26€95 (medn o ik iphssphdiiiRed NRP2,

Pl acent al rovvt elial cell growh factor
(P, e byt TS ant o oiiRC B RalRbbriaePoerdtiznds " born. al pha,
or PDG:Rlﬁﬁpmngleg@bm (Réﬁblﬂal’ét zﬂPNw MetPp a@0a78(2003)) PVBIGH € fisl dhe o-ﬂ'ﬂl@lesftor m ng
grow h factor al p Transform ng .grow h factor-bet

( TGF- bet &)™ le‘i*L‘i‘i‘FS}at%%%frléﬁ%‘P]%a“F ée‘f%qpngpb HaveterriES 9 ] ECIACIR tungsgeedls Wakot chl |
Not ch4, SRHBBH.proIfite dfmor28y¥Bafed 1&?@%105,%%5@& ré?@lhh@ﬁﬁéﬁhar@ta&meﬂaﬁtaé@t@' d al so

i ncl ude fact ors t hat accel erate wound heal i n such as grow h hornone,
i nsul i n- Isgienagbygiph RodesdKepanen et gy fpyed J\Aodﬂ@gﬁﬂ%ié%oﬁh)l N&pmtﬁetfaéct or (EGF),
CTGF and EM@?Q@ @b_dgb (fO@ﬁ‘Skéfbe e@Qld Nﬁ%eébpf@ @@‘éz@@;ﬁ%&é} et BENas Rerd-

Kl agsbrun and D Anore 91) Annu. ysi ol 9; Streit and

Det mar ( Z00@y 2Ohtogerid (2_22 Sackor g b, Q‘Vasqdef f®9&2 200N oVEFTBIXPNALINT e

Medi ci ne i 49- 6556 (e.g.
Table 1 Ihlégs%ilgan%e%ﬁg%\g\%ﬁ g(ﬁ‘a}t%-glémno? calS alg'?el grlyéﬁggﬁége%%ét)%ﬁ? gmé &Iént J. din.
Oncol . 8:nROBta2RE0r arainde] oirhutnan tincem (icogeed o Zdemetal. oEO%asugmgbhi c

hi b | | .ar el I d
(1 me ua RO SRR o YRR ¢ PO By e B R0 Vs D T G e

i sol at ed ljamdtaeglngenasw acidpdopinaeite nprtaatasesin maee (Ehti d:l(aUyCanoer R 10p ,L@Qﬂes or

fusion pr J t her e blts a I
undesiraé@LFggg@uﬁgFtge{%%gﬁﬁyw?’7”3 €H§5Q§K?@@§|y“%PmI%&fﬁgg%?‘ SI't should
be under $8ond-ha200Bha.iaetal. ; angroRSHScoRYe09 (2005)udes t hose agents t hat

bi nd and bl ock the angi ogenic activity of the angiogenic factor or its
receptor. For exanple, an anti-angiogenic agent is an antibody or other
antagoni st to an angi ogeni ¢ agent as défined above, e.g., antibodies to
VEG--A or to the VEGF- A receptor (e.g., KDR receptor or FlIt-1 receptor),
anti bodies to VEG--C, anti-PDGFR inhibitors, small nolecul es that block
VEGF receptor signaling (e.g., PTK787/2zZK2284, 5U6668, SUTENTQ SU11248
(sunltlnlb nalate) ANE706 or those descrlbed |n e.g., |nternat|onal

. VALN /NN A A A PNPNIN AN A a2 " o o b o o o



[0162] The term "anti -angi ogeni c therapy"” refers to a therapy useful for
i nhi biting angi ogenesis which conprises the adm nistration of an
ant i - angiwgeniomoezgent . [ 0163] The term "cyt ot oxi ¢ agent " pag/uss@d/obengei n
refers to a substance that inhibits or prevents a cellular function and/or
causes cell death or destruction. The termis intended to include
radi oactive isotopes (e.g., At 211, 1131, 1125, y90, Rel86, Rel88, sml53,
Bi 212, P32, PR32 angnk aghOfEHrVE 189! %Rﬁ@fu@lfl_e;?iﬂ olShemRt Berangut i c agents
(e.g., nethotrexate, adriam cin, vinca al kal oi s.?w ncristine, vinblastine,
et oposi da@ytivedenententsiof the, fulkdengHiapcdypepide: dapes emidimentacaibizgmentdaunor ubi ci n
or ot her ;i r | as

ihdMide agglrggltstf,oﬂg%??‘gﬂﬁlslenﬁﬂ %%ﬁ%cmgﬂﬁern@&{gﬁfah ﬁaJeﬁ@{sﬁﬁ%Fé‘ ]

nucl eol ytic enzyne I otics, ] toxins such as sma ecul e toxins
or enzynetp emlinoycals of the fulbidngth apfinbaad eaquerice af shogalin SpRAMNGB oAkiSmal
origin, i i fr . Valj . t.he.: vari ous

antit umrﬁa%%%ﬁg&ﬁ{%% géﬂgg’?ﬁé;égnzlﬁe?@%@ glrcel Oggd g%ﬂgi?%%%glgﬂﬁgw%%%doh{ége% agents are
descri bedefbehaw. Sihtagtror fragndats cagemt Vicai€esoldegstiragttityoamdohclodenbut noel | s.
[0164] A "toxin" is a Jpst ance capabl e of. havyi let rinmental. effect on
the gf owtTsE R G Gn PER R E o R Rt ReblalRes agenc 19
a chem carotedyfpalinprotsafdyrodune & hature foah WENEGOEC pamepride, Eikangitresl tohs

chenot her apeut | epts include alkylatin ents such as .t hi ot epa and
ORI R R O RS St A SO AT S A R AR

i npr os 3' faaﬂnoanadninalmgﬁtwefaam blﬁ@fﬁigé bt @Gﬁox?ﬂtghniaﬂ #@@rmmid pmucec‘aatpbpﬂug_ne,
met ur edopa, and ure a; et hyl enjm nes and nethy] a anm nes _in i ng
al tr et amiPHRECSSE Wé&umﬂggﬂ-eﬁ@e&meﬂfé gt %w%ﬁéaﬁ%d rfalﬂﬁlealgt,% VEGH-C

tri et hyl @agkhi-pRESANRIATIOEEENG dhll IFNBLYORE kAT BirmAGEY DGR ASable
(especially bullatacin and bul | ataci none); delta-9-tetrahydrocannabi nol

el
(dr onabi rioPind MERIERGIE)4 rerspien) Aloaekenkigh pifisiy ApAing éoV ERFR? RS WY ul i ni ¢
acid; a %mnﬁ&fuli@%}daes(sémw@fegnstctrewﬁym@heti c anal ogue topotecan
(HYCAMTI NO, CPT-11 %ihri not ecan, CAMPTOSARO), acetyl canpt ot heci n,
scopol ectin, #HA8l0- arhatseanYESTHe entagonisy i aeddarein teigfar yase mojequle CC- 1065
(i ncl udi j i I I bl I i al ogues) ;
bodophyl Iyt FERAGL R, ek AELRRENAGIGRL ROLERED: RUMLIE i B0
(par t i culabilityofcYEp-6ph yoidnlatt aagidgaeyiptoptheté end@ihelid oklhSi@tmugratidmocar nyci n

(1 ncl udi . i } , - - el obi n;

pancrati % ?0 é ‘lggt;lc'ﬁ%&tsagrﬁ E%&pg{}%o%?%gg’oeﬁ%@gt ?mnglgﬁl?’ %&@r&%&?%&%@ﬁgach as

chl or ambutdstasis hVEGHaD matzgonefs indihder wphos phéatice ante Y EGAMUSttibadies arfdosf ami de,

mech! or et ham e, aeehlor ethanine. ol de MYr ael.ordde. I piigl an.

novenbi cAi' e pRENEST &S " Pred ST HPS M1onE™ Y For SEYam u8 " “Ura€i | nust ar d;

ni t r osourspa$ficalie tv VBGEAr thtishy Rquesehihgitoziadiag tognefod trerustdprues, ahtdbnust i ne,

ni mustin ranj musti.ne; i biotics such as the enedi yne anti biotics

e e LT R RGP DR R AR it e A cheant o1 n

omegal | (igf€itor€ofdhe VRGERD aQUIVEGFRS.. AntAVEEW-C heiBdlclbite.defetibeEh@ ., 33!

183-186 (1994)); CDP323, an oral %I pha-4 integrin inhibitor; dynemn cin,

i ncl udi ng*yPMer &tAmay DarkcaBRar dnihe Ffire gentepd pf the Batrl GERICEINLS E5RTPH1Y

chr onoph i@ rppided 1Rk@h BErcEBEREDPhO{Ah RVEGEA doalt T L Rdd Ker&h! onDphor es) ,

acl aci nonysi ns, actinonycin, authranycin, azaserine, bleaonycins,

cact i nomypscifically g hides olequgspinplyipe pRfbodiss. AntiRkadrfiegments RS HRIFEE ns |

dacti no%ﬁlyﬂeptﬁ@é;‘ﬂ%{tﬂ@é,ghd]mo A& QL i ol &1l @ADIRT BXEAF-OQhd SHCI N,

doxor ubi cin §I ncl udi ng ADRI AMYCI NO, nor phol i no- doxor ubi cin,

cyanonor ghrsbierrd dexstiaib.dilesking, inhibitoiz absegdons raduriag ar intofeorgwite VEGE-

HO |'i pos iRl €O Mnd R Er- ¢ %o%&ﬁfé%ecqﬁ&%@lg%gﬂ&dewibﬁé} 9alc)YYOCETO),
EL ), an e bi

N
peglylated | yposonauﬁ’ goxorubl cin oxydoxor ubl ci n),
epi r ubi cibmlogedrubyites (rs hewarbbicsichnedraf €BGFdycin, mtonycins such as
m tonycin C, miﬁﬁphewdﬁna&#gmb&%%'e% Amif! 4 Y& lﬁ'ze’asnB,\P&Pé onycin,
por firomycin, "puronycin, quelanycin, rodorublcin, streptonigrin,
st r ept 0z oadeptorst VIEFRT (KDR ragtyeon) mekYEGFRD silad raegpta (seb Marqonciaindz ict met abol i t es

such as r t I t,abi ne f - O

capeci t aﬁ@éx%ﬁ&? &%g% éﬁ@f” rﬁ)tg’gg,% ’Q@e%-# g’g@# g@éﬂg ilI%bFME;GF'

conbr et agi Bniadt clbselyi reladitdVagal©mubs VEGEHaaly. deBOPiEkiinitialiyadyhibtdiadat e,
pteropterin, trinetrexate; purine anal ogs such as fl udarabine, 6-

mer capt opuri ne, thiam prine, thioguanine; pyrimdine anal ogs such as

anci t abi ne, azacitidine, 6-azauridinej4carnofur, cytarabine,

di deoxyuri di ne, doxifluridine, enocitabine, floxuridine; androgens such as
cal ust erone, dronopstanol one propionate, epitiostanol, nepitiostane,

testol actone; anti-adrenals such as am nogl utethi m de, mtotane,
trilostane; folic acid replenisher such as frolinic acid; acegl atone;



[ 0166] Chenot her apeuti c agents as defined herein include "anti-hornonal
agents" or "endocrine therapeutics"” which act to regul ate, reduce, bl ock,
or inhi biwothm/mbisect s of hornones that can pronote theprgraseénnsozeancer.
They may be hornones thenselves, including, but not limted to:
anti-estrogens and sel ective estrogen receptor nodul ators (SERMs),

i ncludi ng, for exanple, tanoxifen (including NOLVADEXO t anoxi fen),

ral oxi f engy p%%&@r(ﬁt@iﬂ%ontﬂmfhﬁ@f %ﬁ&@ﬂ@i@ﬁihaﬁ% eptlde@ Xt e eind KeR¥hihaNe,
LY117018, onapri stone torem fpene aromat ase i nhibitors that

i nhi bi t DFRPCReY Ais pa@tm%ﬁtcagﬁeclewqii éqwéqn@rgtﬂaaﬁ%é@reéfs‘&GFoBéﬁtaﬁi%MM Bl in the

adrenal ghapasy 3%@5’&‘3?1%6 d@@ exanpl e, 4(5)-im dazol es, am nogl utethim de,
MEGASEO negestrol acetate, SI NO exenest ane, fornestanie, fadrozole,

RI VI SORO vor ofdHe], FEMRA@“N@GF& ofeders tortlle ARl R OEROYperaid padk o tee and

anti - andr, t t yprolide, and
goserel i ng%%%ijféﬁgaogﬁ}t rdégg%ﬁ%}thgl@wb 6& ?mggg?né]?(do a%g %% ﬁa%}l%e cyt osi ne
anal og) ; iartdeseppertiohs gﬁihuﬁﬂlel@ngtkﬂemmopardtﬂeqmnaer wiich hoedewtthatthe illli bi t

expr essi ene | ath il icat ed . 1aptgcel |
prolifer g; fldarrl]m% acl Ok\ﬁle%]fllg ené{h i % a01 ?{}éuer}ce as sholx_zgafln gn Iﬁﬁ\t_&g ?plsbozyrres
such as @avhGFo. 6m852&|tbmentlrmdlb;ﬂ¢sore of evhdph,is ééd}d@sﬁl)iﬂi\/ﬁ@oraltetddzmby and a HER2

expressi on. i nhi bitor; ci nes such hera accij.nes xanpl e,
A LoVl s e RS U AT FaP T ol eRid B RS AR s Rl i o
riL-2; LM@EE@AM&Q@&BDM aiseSendboldidien itecrut]- 1&@&@&(&9@ psdwebndéimor el bi ne

and Esperam ins (see U S No. 4,675,187) nd armaceutical ly

accept ablPE'gyteally areméed&roe@@ffwam@gﬂaf Vﬁﬁsﬁ-%?&wﬁ babeelszedian  as
conbi nat ingiage FEGMD. or nore of t he above. [0167] A "growth inhibitory agent”
when used herein refers to a conpound or conposition which inhibits growth
of a cell eitHflin @.dfhrtl@n%rilsmswvslatnpgﬂc)o ERpsudsyeifed ity fRapMplahi bit ory

agent i s QhewgAyipisyst 9483155%7‘{59 ?CU'S PMEat%W@Q@@/@rlzé(%dwg@%teﬁ‘ﬁ%' feration
of a cell expressing an anti whi ch the antibody binds. In another

enbodi rrem235¢7ﬂné agd SntRatanhNp. Q@rﬁoab@mtlrmwelwrecﬁfévm EhSPIGHY f i cant | y
reduces tut;&&% tgueﬁgr&gg}{% &EL:I s in S phase. Exanples of growth inhibitory
agents include agents l'ock cell cycle progression (at a place other
than S phase) J0142lch ¥E@EErt sndotwtiali spauiiercGiptanrtywsine hindsehrqghaed bar r est .

Cl assi cal r (W

vi nbl ast i%%b%ﬁﬁozg%%%ag&hﬁ gdétg&oa?gorrwtte}?%gg} ﬁ’hh\ﬁblﬁfga}hs\{%}ﬁggﬂ%%%%r ubi ci n,
epi r ubi ciliganctsldum‘éEGERm Oee Mtampmsmdzeal &NdS bb.0M-0676. (1T90sBaldwgieret /. § hat

gg;ﬁfts SUJBé%azl ?2%191&’%171 n?ssonesereecfg’(r:r alqu; or27(4=><ﬁhq?J7 %3m9ﬁgyl ating

ci splati mchaieétmm]\e@meﬂ%ssﬁ(ﬂmp)ouraC| |, and ara-C. Further information

can be found nd [ ael | ar Basj s of Cancer,

Chapter 1, (ﬂf'%ﬁd %&F 68{,1|F6h4 ‘ffel’%%ﬁ%é‘m? tlﬁd’r?&'pﬁﬁtl(ieneopl astic

% ugs" b)énﬁ/bi(’ ﬂ@iliﬂntﬂftﬁ?d fullg&’icégaa pﬁga\papldaé SIn onRBlemBe@mph, ﬁggrﬁ,&%bhclu@e gy, P. OI13.
e taxanes, (paglit nd docetaxel) are anticancer drugs bot erive

f rom t he PYE{RNY PEES f@ﬁl@eg gwln%aﬁ EfFQE%)W high e B eint?? &&@érrf)am@&?i ved from

t he Eur opeamilyevsth hifind asi@NkGeRtNBkhGvnaregueNo @and pdiex ®lo. &, 3450,

Bristol -Mers Squibb). Paclitaxel and docetaxel pronote the assenbfy of

ni cr ot ub ee@ltlfer%%lqsul@@rf |W|11‘1°H|1W535%1hchglﬂ’aﬁfqd|hf@“hl?ycr|e€?f%%I]élsonBy preventing

depol ynerhzgtinfRh, fPﬁ@rh&Rs Rk by bd}tl&ﬂeof'tﬂé"fhf?'léﬂgﬁﬂan‘?ﬁlo il @édu%ndeﬂvlﬁ&l I's.

[0168] By "radiation therapy” i's meant the use of directed gamma rays

beta r ayélat/q)lewhm@@@frflm%acechtofd@rfugéengﬁl anige h¢id sesugreetay shqw ip Sﬁﬂsﬁgabl lity

to functi 'I\%‘4'8 gl lo ) 198 6t5{34d,g§t roy the cell altogether. It will be

appreci ated 't at there w be many ways known in the art to determine the

dosage and dul@##on éfdditionddrelesuresiglpoiiogio YE@R atiescabe igiforgxamplea one

time admnd i 0 t Vi g s (G ays)

per day. Ugﬁattgn?ﬁ&@@?%g’%er@bat gr%%agga{l caﬁiefe %t?%?sgltolgug%gp\glg eré to a

prepar at iegprewhi iotorpated hatio by referenas t o permit the biol ogi cal activity of

th ti i t d h {,a t |
I SRR T A S e T
f or mul at igaswtiWGackad”, hea ﬂldﬂﬁbdsrlo@t}erfe)doblaSughwﬂoﬂmuﬂ familoNBFGBytimdatss taei | e.

[0170] A "sterile" formulation is aseptic or free fromall living
m cr oor gani snms
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and their spores. [0171] Adm nistration "in conbination with" one or nore
further therapeutic agents includes sinultaneous (concurrent) and
consecut iwe 2adwiopd3gt rati on i n any order. [ 0172] TheCTrarsn09/050208

"simul taneously” or "concurrently” is used herein to refer to

adm nistration of two or nore therapeutic agents, where at |east part of
the adm nistration overlaps in tinme. Accordingly, concurrent adm nistration

i ncl udes a1 HQ8H I faf GLINEST mw@darrﬁh%ﬁggnﬁm&ﬂg @ dofMm@c1QRAs, AbudBEGs, agent (s)
continues after discontinuing the adm nistration of one or nore other
agent ( s) .2n{ ondptictidiceldn i CEatimulsios meyeon difereatigios, susv i mndireepetiahn /6f t he
agent (s) .,k i rsTass . . 10
naintain»? éﬁPﬁ?@§g@ggﬁg?apeut?émggggéggfég?ﬁgrﬂgg%%3§ggﬁi%%g%% gg period
of time. ahd ntveensl funetinnt'in aited PIFGE. dicpaym-bisding grawthelactor, iratapdbde ¢fgpducing
consecuti - | - | at her. | I Gl ture.
[0174] » AT 9 o ch 3ol S Rl e otk il 2k P2

carri er s alegei piPeriE., Hort Gralbhyside 280:\WY0EH 7 4240 1p drbanxiecat, d. 4heCadkl | or
manmal bei ng. (o) i t the sages._ apd ent rall enpl oyed.
Gren tha Bgk Bl PRl d el i QAR ER "EL AR R BPber T er o

sol ut i on.Urggaapliedmos. (atyisl ,&l5otd1dalol(9008g deptaalil, er dan . dhsrdenSl-g106): buf f er s

such as ph e, .Citrate, and other, or i¢c.achds: antioxidants including
Sscor by Aot BOBDORA R EE &+ A B 4 62 gs b B0 BorE iy

Eoljypeﬁ't :q:i@waalb@t1e'n:r$15-4$t@(bnoa$}lﬁear, pvmz.ftbbﬁm'hlagf., YSBALI00] ), DhizakdRLE agl,ﬁbul ins;
ydrophiljc mer ch a vi nyl pyrrolidone; n ids such as
glycine,f@?GggﬂﬁﬁgFjaggéEﬁU&ﬁ@ngﬁﬁﬁﬁ?ﬁ%°@Fm4 §?Hé?gg%ﬁ%§2§?%érides,

di sacchargagegrs, cand/ others.earigorsidnegogs i ncl udi ng gl ucose, mannose, or
dextrins; chel ating agents such as EDIA;, sugar al cohols such as mannitol or

sorbitol; sal {UASk ni Ay vesistedt i Bersmenic (fnd F2EbianLTHEh andreat’ onolfReERg ¢

sur f act antersychids inTe\PEe%hUmnl RAYEHNY bR HMER o hEED the RBH RN CSTM

[0175] A "l iposone” is a small vesicle conposed of various types of |ipids,

phosphol ibging dregindi aad casuhefpatferared othar dor nrephylpst oF dyrgg titquise oy claficad dr ug
Componenta o PeL oo e e PRt & i on,
simlar tdizeashenllevipiieh efrsympigawediminadhnishiodfeyy diadct oindirezhpaghological
consequences of the disease, preventing metastasis, decreasing the rate of disease
progression, amelioration or palliation of the disease state, and remission or improved
prognosis. In some embodiments, methods and compositions of the invention are used to
delay development of a disease or disorder or to slow the progression of a disease or disorder.
[0147] An “effective amount” refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired therapeutic or prophylactic result.
[0148] A “therapeutically effective amount” of a substance/molecule of the
invention may vary according to factors such as the disease state, age, sex, and weight of the
individual, and the ability of the substance/molecule, to elicit a desired response in the
individual. A therapeutically effective amount encompasses an amount in which any toxic or
detrimental effects of the substance/molecule are outweighed by the therapeutically beneficial
effects.
[0149] A "prophylactically effective amount” refers to an amount effective, at
dosages and for periods of time necessary, to achieve the desired prophylactic result.
Typically, but not necessarily, since a prophylactic dose is used in subjects prior to or at an
earlier stage of disease, the prophylactically effective amount would be less than the

therapeutically effective amount.
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[0176] The term "di agnosis" is used herein to refer to the identification of
a nol ecul ar or pathol ogical state, disease or condition, such as the

i denti fi caDi20m/m@623cancer or to refer to identification eCTtaSeamnsnopati ent
who nmay benefit froma particular treatnment regimen. [0177] The term
"prognosi s" is used herein to refer to the prediction of the |ikelihood of
clinical benefit fromanti-cancer therapy. [0178] The term "prediction"” is

used herein tm%@]feumem@ okbﬁéechh&%gl dehidh, @ripat la%[krtag\%dﬂlorg ggpond ei t her
favorably or unfavorably to a gartlcu ar anti-cancer therap ég I n one
P

enbodi nmerferanepiécafy éff?célb’? pRoys phihe gngiggepiganhalyitos ray grduethihs Bupbes 96896, | n one
enmbodi mer& }éaﬁceotflggﬂnﬁgljy?lﬁnér% z@t ?ﬁ bft?l emmrsoﬁggétgﬂt a%%?reg{%bﬂ ' ty that a

pat i ent WI surviv rove’ OW ng treat nent, t r eat nent
with a pazalnqet:@dllanﬁlttrh@map@ulennhea@@rﬁans anvibif @e., dowee ﬁoemenexpa@t inddreferablyme

Wi t hout qlo@?ﬁfiﬁ)rt fatagiS it %ﬁﬁla rtg%l‘ﬁé b¥4Ent. &Bpﬂfgwﬁf or ﬁlﬁ 6;%&%109” can be

used clini trea eC|S|ons 0sI ng th
appr opr i anéot rchaterre maodar did @sndropf thﬂyynpmcpms osbcatedosith énﬂlsoﬂihle Tar edi ctive

nmet hods of the resent invention abl.e tools i redict. if a
pat i ent e 5L SRE bl RA PE0uRalel AR LR BT RV Wi a2 o
gi ven thenda/peqmtcxw e@orm,er thaapyl difivgey mrvz»exammble:xamﬂ]mbuméasm’edby\ of a given

t her apeuti c agent inatjan, surgical inter tion, steroid_treatnent,
ero - For Sieriiap: ALY Ot I 47 TP Raets TPl ED 1B aii Rt R apeut i
reglnen idaratibk ef igspoh @17l dregplanst eness of a patient can be assessed using
any endpoi nt indicating g benefit to the patie

. i ncl. udi ut
limtation, (I9151hni BPtiearee o nhdbiids e degiptse Ob’feHEﬁesaE&%téV“pXr ?t@gs?r@?P

i ncl udi NGl Qe o AN eI RARPD | 18 Lo taR érﬁ&ldiménzs) by e@igkiopmhivh” agaéan size;
(3) inhibition gl.e. reduction, s|ow ng down or conplete stopping) of

di sease ¢ 3bilithfq qapseanoyprall decseasepEaliner perephetethcppgadmeidior ti ssues;

(4) inhi bidgh@orlhniic if &@Mﬁ%ﬂe%'&htyﬂo%‘ﬁhé%&n‘é@&’ﬁ!ll QbcrGOIBY VLo QRR! i)t OF
di sease spread; (5) relief, to sonme extent, of one or nDre synpt ons

associ at @aotgriembotiscai. Syigeyce of ghibits iy raeasithc abilieo casg amosral lesage- f r ee
present a%%%%f@) Qb1 gs%f&?réa?é?t Reﬁﬁgéplhhl%ﬁ)carﬁ%&]&?ﬂg@leﬁﬁs%&{i,lgbfth%’i at a given

point of tine w ng treat ment 0180] The term "benefit" is used
in the brd@aw@sbm@m@@edathd presdnge or tize dmyctajasdsr thbbiee eftheptimanduseeei fi cal |y

i ncl udes tﬁ;é giféi og?ihmpg%ﬂﬂetblo%ﬁ Vgé%fef-s rﬁ?ﬂlg'fb%re@lk Qisorders.

[0152] A "disorder" is any condition that would benefit from treatment. For
example, mammals who suffer from or need prophylaxis against abnormal angiogenesis
(excessive, inappropriate or uncontrolled angiogenesis) or vascular permeability. This
includes chronic and acute disorders or diseases including those pathological conditions
which predispose the mammal to the disorder in question. Non-limiting examples of
disorders to be treated herein include malignant and benign tumors; non-leukemias and
lymphoid malignancies; and, in particular, tumor (cancer) metastasis.

[0153] The terms “cell proliferative disorder” and “proliferative disorder” refer to
disorders that are associated with some degree of abnormal cell proliferation. In one
embodiment, the cell proliferative disorder is cancer.

[0154] “Tumor,” as used herein, refers to all neoplastic cell growth and
proliferation, whether malignant or benign, and all pre-cancerous and cancerous cells and

2% ¢ 29 &c

tissues. The terms “cancer”, “cancerous”, “cell proliferative disorder”,

2% LC

proliferative
disorder” and “tumor” are not mutually exclusive as referred to herein.
[0155] The terms "cancer" and "cancerous" refer to or describe the physiological

condition in mammals that is typically characterized by unregulated cell growth. Examples of
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[0181] i nical benefit can be nmeasured by assessing various endpoints,
e.g., inhibition, to sone extent, of disease progression, including slow ng
down and worzploawez23arrest; reduction in the nunber of di seaas2@piosdes
and/ or synptons; reduction in lesion size; inhibition (i.e., reduction,

sl owi ng down or conplete stopping) of disease cell infil trati on into

adj acent peripheral organs and/or tissues; inhibition (i.e. reduction,

sl owi ng dewd: RELEOPRLALRY ﬁﬁlﬁ&pﬂon&){m%méﬂlﬁlﬂﬁ%ﬁasﬂﬁsﬁﬁﬂa sﬂé‘&ﬁaﬁé&ﬁ of

aut o-i mmune response, which may, but does not have to, result in the
regressi denkgmiagsihaenhoid mglignpreicyi Yiosepartioddr grampley ¢fench qapcesoingludscbint , of
one T Py SNL ARy AR OGN Bhet: W hilibfy dhoRIodeE aaﬂé‘ebeﬁagcmelt he I engt h
of disease-free present ati on wng tre e.g., gression-free
sur vi val ;indlyiergsazdlecclhengghnces moyismall celHn@@mcerre@pmvg@momaeﬂf thereiemnnd

decr ease i

Angl ogen ishe pirtiboh p BN EaRAL Bl nE bkl oy BN thRH TR or. o
limted tsmatheanftalihduwdinggagentestinaMia@Eeriand gdsirvintestimligtonss cancdMEGH- speC| fic
iy b1 opensaeEere BNl e g 8RR ot et P P scufie P B e
Br anchburcgncef\bﬂthe) urlﬂdescﬁachlh)eﬁhtémalbrdaumuﬂmb ,co]An*gmer ﬂ'datahmnﬂ €oddesctalCA) , TI E2

i nhi bitors (i. ibitors, &cry L?gx enas ({ |nh|1b|tors MVP- 2
(matri xrréf“?;ﬂef 'GP 06’%61“&%8%‘86%‘}6 “iaFﬂH‘?OBT“t %arh afg n@‘“? ¥y U &M Sbr ot i enase
9) i nhi bipk®tate cabB¥ A VaB2anCEf lh?@ﬁd daR€or, hePbfic daRfijomaiiat ¢andiRortpbrr | nc.

AG 013736) ZD- 6474 Astra AEE788 ( l\@vart is), E— 2171),  VEGF Tr ap
( Regener GAFAYEA MEfnomg, supe it Slzr%ﬁdglg RN Epdnaigna mp n%%srﬁl Novarti s

& Scher i ngntiBinGhs mmmh@@moﬁaﬁgﬁmama{@ RAGKPRON WM N(E3&B lydyllon@01, Pfizer
Inc./ G | ead/ Eyetech), |M Cytran inc. of Kirkland, V\ash USA); and

angi ozyrrémc%ld’élﬁrlﬂ"ﬁértaii‘iffollli%k‘i?%HP?l%(Fﬁ W@B&@}%M@M%Uym@m%ﬂ% d Chiron

(Eneryvi N, if@intddiale g%gu%/f%@mhmmolﬂﬁerﬂma@glfad&&hﬁge g Rgenasd s i nhibitors
i ncl ude t hronbospondinl, thronbospondi n2, collagen 1V and col | agen XVII1.

VEGE i nhiibmupebiassie NEd;; bichggadg IymphoblasticPsiL; Ingseras syl ngpgleaypd cgll 235, 764,

bot h of r i LE,. [\ rposes. [0183] A
VEGF- speml?g)ua 1(:%l 555%%%}?% gggélﬂg&gﬁdn%i’ngfa?er&%:%%gﬁfpg@%% aE‘lﬁndl ng to VEGF,

r educi ng WEGRsexp’s dsiogloblilencslis); chyeniq butphedyitie lqulgmis(GEk]; agite i nhi bi ti ng,
abr ogat i i ek I ctivities,
i ncl udi nmﬁg&q& ngt;n : {‘)ALLE l%r&%%%gk%@h%ggnﬁ?%@s&g#% a{rlrléd at ed

angi ogenepsststraaﬂﬂlarmmmhhmioli&tatmehisorslw(\]?imab aowekbamhnbmuadttvasomlar I ncl uded as

VEGF- speci fii.c ant agon n tion are
ol ypept PG R AR PR ookl SRR el bl MF B 0 o
anti gen- bmmd'shg{eigsesgﬂ&lms b‘.rdnﬁ,reeoéell ak @elpiho hedkahaetl laed aﬁﬁﬁiat&ﬁﬁbtﬂﬁﬁﬂeyes whi ch

bi nd spelflcall VGFt ere sequ terl n one or nore

recept or 4% il oSt BREe SORABRD Bt BB Bt st eer

ur gel oni ﬁn\(eﬁ’@csrelgﬂuaeeareasv&%ersm&bd‘ml@:a@ai agentsiksr, abdandineliwgg camdeagoni st

variants of VEG- pol ypepti des, antjsense nucl eobase olig omerlsj directed to
v

VEGF, smsliPPIppnssres fi%lgnscw?l@%q T \ieeg CCIRRERCEHRIQHRF SanCBla i¥§'hodi es, and

ri bozyﬁe%aﬁgﬁEE‘&EeaﬂE%el{ QBddslh@rdonn, RSt sGRRbAE IeFcimRbaMiEmd, 8&APt Or s are
VEGFR1 (al so nown as Flt-1) and VEGFR2 (al so known as KDR and FLK-1 for

t he nuri 84 ASRRSSY. Ovarine capsab infepethglipmss ar@aélﬁtll?léayﬁma fp¥omeach VEGE family
member vapiyedinkbt, NEGRA 1pée'fl§é§dtf&npl95 Brol onrﬂswﬁ of SR cg_llf'ﬁmfg%ﬂcell ength Flt-1

receptor I ncludes an extracellular domain that has seven domai ns, a
t r ans nenigtiblagoamgivieblagaman melanpmadatastidaginoggngdsHiogerdsr, tcykomgtah@antz@rn ase

activity, CE{SF ﬁgp&%&%&ﬂ&ﬁr%ﬁ%@ el fh JoMERnbS@ndeRes {HE AL ﬂ:ﬂe[c%g g GF _and

the intrace omain is Involved in signal transduction VEGF
r ecept or thvodreepudoasistingrof pmgmalhead! ltikgeqaaerfr, cotdnental spwei, fangladahger,bi nd t o

glioblastoma and breast carcinoma, including metastatic forms of those cancers.
[0156] The term “resistant tumor” refers to cancer, cancerous cells, or a tumor
that does not respond completely, or loses or shows a reduced response over the course of

cancer therapy to a cancer therapy comprising at least a VEGF antagonist. In certain
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VEGF can be used as VEGF inhibitors that bind to and sequester the VEGF
protein, thereby preventing it fromsignaling. In certain enbodinents, the
VEGF r ecep0anivmbseul e, or VEGF bi ndi ng fragnent thereoPCTiUs2609960200! e
form such as sFIt-1. A soluble formof the receptor exerts an inhibitory
effect on the biological activity of the VEGF protein by binding to VEG,
thereby preventing it frombinding to its natural receptors present on the
surface %Ble@ihQﬁ{s e&this mrﬁére;@a Rk Heled r&fs%nvg%tlf\%@pﬁﬁboé}kﬁé@@ ARot ei ns,
exanpl es of which are described bel ow. [0186] A chinmeric VEG- receptor
protein ioge @nb@de@mtdhe pisi- ¥ EGF entitaogly #@eaﬁﬁlﬂ'@la cl@%‘é@@@?‘i’@@@%@rﬁ%@@ntf rom at

| east twubifil £R ot RUAliRy (dbaph PRl A bGiRprisSnefht YEGR Vi8GPt OF
protein (e. grl, }P 10 3 Stp ceptaor era;wl S I():apa e Ofa\{)l?GIi]dl ng to
and i nhi Bhtagergstt hecemmleu@p@lmentamesp@nslyenefs tQ/EGFflCGH therest is dienesparodingent s, t he
chinmeric I present invention consist of am no
acid sequgggleqlggﬁl%%ggr e% 5@? f?ﬂ;dflgh‘?l fferent VEGF receptor nol ecul es;
however, am n@1&gj d §chwtmyésre&@rtpnhesamgarmner ndmwespondivaness df@ldrsszas'%love si X,
or all seyve ke domain XL 5AC and- bi g region
of the pebridtos il e D bR s R B s R B nces Trom
ot her unnehiateedif pivat)el S8 6thenmeajﬂq3¢aead thﬂmrmogéfmbtmbi”neﬁsquenﬂaEe ofX her

am no aci d sequences i ke .d

onar |y AR EHEREss ol Pkt ey Sr HHE bR RIS FER LG silaeons
chineric aHEEﬂ%n{oﬂce@@ty@ﬂeatnfeﬁﬁs eln&rthidGhibdgimebid VIPOF ahthgonised ah @nti-VBA| e
Flt-1/Fc, F_’fﬁ’% or FIt-1/KDR/ Fc (al so known as VEGF Trap). (See for
exanpl e B pl i cation Publication No. W97/ 44453). [0187] A sol ubl e VEG-

receptor prot ﬁmsspr eREINREI CreMEGE ticae@BdsRh o EHRtpRiidh® s iltfehusdes toMGE recept or
proteins which are not fixed to the surface of cells via a transnenbrane

domai n. Ay discasebitaip|ceperigHyhegetumpd sxymetemp Edlopingran appresi dCAYCERT mer i ¢

recept or pprQl REARry. VWHI&S@O@@%@ iRdigd t?blg&;'e@gtatre%f@i@%ih@@fﬁcbs\é%ﬂéﬂgnﬁ{gg: do
not corrprl se a transnenbrane domain and th uslrdgenera %@ 0 not becone

associ at edthgirethrnth dinees befoie i peaveoup freatpitdndlylings betiot lt%mew@@ is
?Xpresseqntaggn]rﬁ%m{éh%oth% § tré/aﬁ% . nfh‘é%h&ﬁ? emb8difne ?S\‘P‘Eéﬂi’%ﬁ 7%oﬂlst isQh exa”p' €
in WD 99/24440, PCT International I'i cat'i on PCI/’1 B99/ 00

95/ 21613 an\WYEIG] @ihody, U. S. Pat . No 6 534,524, U.S. Pat. No. 5, 834 504 VO

o 790 vas, U WAL, MRy oy it ol B candbne PR 0k a el 0% 805

WO 98/ 5408811 iNDc8BeQ2438, EAA@p%/oiﬁﬁE@pcamlmbrngeﬂtAﬁﬁ uda,lbluturb liviiedh ar e
her ei n |ncor ate e erence |,n t.
eent i onS R e e Beu bR ERR G I BRLY a8l LR e VB RRaRI st 11 cati on

of speci fradiat@p@ni@sapy, anti-angiogenic agents, apoptotic agents, anti-tubulin agents, and other

agents to treat cancer, such as anti-HER-2 antibodies, anti-CD20 antibodies, an epidermal
growth factor receptor (EGFR) antagonist (e.g., a tyrosine kinase inhibitor), HER1/EGFR
inhibitor (e.g., erlotinib (Tarceva ), platelet derived growth factor inhibitors (e.g., Gleevec
(Imatinib Mesylate)), a COX-2 inhibitor (e.g., celecoxib), interferons, cytokines, antagonists
(e.g., neutralizing antibodies) that bind to one or more of the following targets ErbB2, ErbB3,
ErbB4, PDGFR-beta, BlyS, APRIL, BCMA or VEGF receptor(s), TRAIL/Apo2, and other
bioactive and organic chemical agents, etc. Combinations thereof are also included in the
invention.

[0160] An “angiogenic factor or agent” is a growth factor or its receptor which is
involved in stimulating the development of blood vessels, e.g., promote angiogenesis,
endothelial cell growth, stability of blood vessels, and/or vasculogenesis, efc. For example,
angiogenic factors, include, but are not limited to, e.g., VEGF and members of the VEGF
family and their receptors (VEGF-B, VEGF-C, VEGF-D, VEGFR1, VEGFR2 and
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or biomarkers that correlate with identifying patients who may benefit from
anti-cancer therapy in addition to VEGF antagoni st for treating cancer.
Thus, thewoizsuloosesd net hods provi de conveni ent, effici erCI/tsaaopsrenti al |y
cost-effective neans to obtain data and information useful in assessing
appropriate or effective therapies for treating cancer patients. For

exanpl e, a cancer patient could have a biopsy perforned to obtain a tissue

or cell sanmpire), @oH, Iﬁlf@mamgl ﬁb&guét%rthfmqy @mwwnpygdnhp vitro assays
to determ ne whet her the ratio between the expression |evel of a partlcul ar

gene, e. gAngivEErinG ANGPVEGRNG@P T, HEéaTﬁElzeﬁpﬁﬁés Bridridpd@-18s ligwigdd-4.0 t he
ratio betE@ﬁiefket&'b‘?na%B{  PrEdAvE! DAl Fﬂ%bﬁﬁ%?ov@cﬂ ch?sGimﬁm (ﬂ? Bag&erence

sanple. If a change, e.d., Increase, in rati etecte atrent wll
pr obabl y baseafiGE), fECIﬁ”ﬁ Bab?, Hi\éPﬂ;@erflt@eF@lbgtatlm Gaaddllocyto olony-VEGHatsgt agoni st .

[0190] I'n ¢ %p‘?% g;@@r@ﬁ%ﬁ@fe atgﬁ%gé%ﬁf 80! @1,‘(@3?&9@&%&0&%)3111%‘?@8 ifi@n be

det er m ne h~any sul riterion wn i n the art |nc i ng but
not |i m t(Bd8)X OXMRNA, LepDNAlidhmotreimpilinp™NtRdL NRPEAt)mmtalsgrawdl/f@crtmgene copy

nunber . [P?ajf qgt] c{eﬁv? end%tlhgla? mf;%%”%'}%&?r (ﬁéﬁpj%@%@r Qﬂte?et d\e/r%;eld?glrjosv*tg\%g?s ina

sanpl e can h are
known in e'S[h:elaH}’/ PDé}ﬁdaBJ,rPdIﬁFR alpbk, by PDGRR-be ki Plleﬁ)droﬁl’ﬂn (I§1?N) Pnogxahmldi ng but not
nohi st ochem ¢ t ana

limited |

| rmunopr ERTFTR FONO T HOE SRR et ARG e Qai: Tat R PR TP s cence

?cti ¥at EGJTGEkataﬁ?Moﬂ@egﬁ%%?)to@]ﬂ]at(mﬂﬂaﬂﬂ{ﬁ) Aﬂuulan:MCIRal; Nbsehnlml 4]13ased assays
as or e er Q. ex or exa e, . vels O rotein

expr essi ?‘n?% %Eﬁé a3@%%¢§?%¢ﬁ%\4§&’ﬁﬁ?ﬁawf%s{w9 alsy “E"f“fiﬁ far‘f%sr‘ihgtl zat i on,

Nor t her n aga@drits W%uMamghBQRa@@Mh&n@ﬁe ﬁeﬁmhk@go\wﬂ factas1 @oy-1pne of the

w de vari eté of assays that can be perf gene and/or ti ssue array
p

anal ysi s. ?pe%rmﬁlrg&%tééﬁorf@ﬁ%% SIE ﬁ&mﬁbﬁ@ %ttafmlmndgT&Feg Phnndgene

product s 1eiepdiPuRg, o 4. Qtlag%ﬁfﬁpinﬁlj ﬁlnﬂtﬁ(g@@ﬂ AShy. Rev. B98SI0n 53:98R39. G ent
Protocols 1 n Ml ecular Blol(')?g, Units rthern ottln[%dﬁf(Southern
1

Bl ot t i ng)nd Pstogar (AAGALBrAEEAE )3181%1@1:?11&@3?&%1&?5%1%9) Nyre Mpdieixed
Me
'mmnoaségm 1§5§:¥B6§S}‘5m%?al‘?§2@b@e us%{?w%m @ge@'adi@ﬂhﬂ)ng%n%n SO

Scal e Di scovery my a 192 céftain e I ments,
expr essi @ngiagaimiactors); an@éﬁw (BoD3a/malplie Ggol. ﬁ@ﬂ@é@@d as conpared to

expressi on/ amgygy) in ?1"51% &l 2(%%&10%?%}9]&“hlégl%%glcqﬁ(}ﬁlgi%%s%e?e@st: %sﬁla fiamount. of

the gene in the sanmp e I's g pression leve nount of the
gene in tnndecubaf weghwbswcpj ae[)olﬁunhebtadel(ylpluémgreegsdndnuihm RNAOQ‘RI\BAngene in a
f erence sanpl e

sampl e is eas cO re expr es

T The ext EELAR N ReBRer AT TRET p bR AN RE AR T o Doty FSURERS, *The
expressi on fds&?ﬁ@)kdtam)lhﬂﬁeobfhat iﬂ&lbgemgloganetshevarseﬂ@'eﬁﬂm osl&madlﬁble [VekaB} | n
certain errbod change in he ex r.essi on | evel
of & gendedrabTRe- iepHESs SRPREwY. bfonthe R R e i BE e par ea <o
t he sane apait Ithist thbe dgeftehertied SRAMMNR thSangldgbhE 4@REPR of thd al@dedicn

enbodi nents, the ratio between expression |evel of a _gene Fd VEGF-A in a
sanpl e i aGlGyOF 45 E8EP IS Fobmpakaat HticHigiogshis 8eegt lstaﬂént&? esdMdn | evel s of

the gene aﬁiagon\(ﬁﬁzarﬁadgfbgané ﬁ»‘éeﬂf eﬁs%ﬁn&ﬁim{f&e'gf aﬁth@dfe@ﬁ&@@@ﬁ& cﬂt&t’h@ expression
| evel of the gene is greater than the increase in the expression | evel of

VEGF- A IME@eftrasentos ﬁ?o%dﬁ% fgcsptor ol hteceptpyetapdladics ko V 668 o gti-EPEIFRof o
gene and ;MGG A s Rolecules that block VEGF receptor signaling (e.g., PTK787/ZK2284,

SU6668, SUTENT®/SU11248 (sunitinib malate), AMG706, or those described in, e.g.,
international patent application WO 2004/113304). Anti-angiogenic agents also include
native angiogenesis inhibitors , e.g., angiostatin, endostatin, etc. See, e.g., Klagsbrun and
D’Amore (1991) Annu. Rev. Physiol. 53:217-39; Streit and Detmar (2003) Oncogene
22:3172-3179 (e.g., Table 3 listing anti-angiogenic therapy in malignant melanoma); Ferrara
& Alitalo (1999) Nature Medicine 5(12):1359-1364; Tonini et al. (2003) Oncogene 22:6549-
6556 (e.g., Table 2 listing known antiangiogenic factors); and, Sato (2003) Int. J. Clin. Oncol.
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sanple is increased as conpared to the ratio of the expression |evels of
the gene and VEG--A in a reference sanple if there is an increase in the
expr essi omol2ewalos32 t he gene and there is no increase i RCThS2@205@8%1 ON

| evel of VEG--A. In certain enbodinents, the ratio between expression |evel
of a gene and VEGF-A in a sanple is increased as conpared to the ratio of
the expression levels of the gene and VEGF-A in a reference sanple if there
i's no degreas®eidl. tmleemﬂ%gaht@angls‘géﬁ c agémg ﬁs%d gﬁaﬁm@mal&jﬂe&@ﬁ&mﬁecr ease in
the expression level I n one enbodi ment, the ratio between

expr essi GhcMyy|ang pongiapjting lighd aygEegniK I(ﬂ@blgors alvecqv@qé@wm)unﬂw a sanple is
|ncreasedAﬁ%Og Wedoke the ratio of the expression levels of VEG--C and
VEG--A in a réference sanple. WD 2010/ 006232PCT/ US2009/ 050208 [0194] I n
certain enboditheé?t s, Thh@rmh@rng@glqgemhéleram i widsetoweharaphsciakior eddiiong | evel

of a genem%@?en%ﬂ?wﬁ RE&E sgé"thg géﬁﬁ nlsﬁ tlo\ﬁEo%nA\étli %%m%% (€ as conpar ed to
the sane r erence sanple 1s a dec n certain

enbodi nent s, ﬂhéﬂratTbebﬁh%ﬂﬂ@osxngstmmﬁﬂeumiwﬁﬂsmagﬁhmﬂmﬂdmeGF Ain a
sanpl e i 3 hdbe r eas%d 83 l(l)lmr)?1 nc{jon and}orr]ga rsgstc‘!e dOfth tOIQ(FGStI‘uc%rOI?S"ﬁl Sl | evel s of

t he gene Tand VEEETAT erence sanple the 285 I THaD expressi on
| evel of1mhmmgenmcmﬁegﬂeaﬁeeu@h@as@@gﬁd@bﬁ%ﬁﬁ? Hﬁ’RH@sexﬁ?éﬁé?dhﬂFevel of
VEGF- A 14 ai.n enbodi e ratio between express evel of a
gene and wz?ﬁzr AR 03§HYF‘p1|S%°1?e§ OEL& ST USRI dn?th%reF‘%%Fn o of the
expr essi @bridei¢Rl sin@f alkM@dgemeriamd, WitHEsfing, Rtopodi@f) edorblbicihanplphalad, t here is
no increase in the expre%%|on | evel of the %ene and there is increase in

the expr S8KBIN e BIorBfouGEERIIRIUIGIEN CEYE HOEABIRS HASPISIAXME 2Pt i 0 bet ween
expr essi Grgmems theRbf fucH @NRucRdE Y BRIy | aitisioBAMdQotiss R EERARBhA&ukonpar ed
to the ratio of the ex&re55|on | evel s of the ?ene and VEGF-A in a reference
sanpl e i flOtHeF ENPEYERegd PHNY plebaeiRptl Bl pranint! origl. elvdingnd there

i's no degf.gasks hiti/&RBristPHER S, Qrmth@v&lou%m}{@% o%antlcancer ad &ALl Recertain
enbodi ments, the sanples are normalized for h differences in the anount

of RNA obelomotQiher caoiiceecnnareascribes balavwy fﬁﬁl@%@ld&h%ﬁem Gaugsp desHactiA or
protein sapplesansed, and variability between assay runs. Such
normal i zation may be acconplished by neasuring and incorporating the
expressi on of [Hédk ai A ‘Hovinais ki swstesa espablerd hadiggdetenentidrediaet ondles ekeepi ng
genes, jfor e housekeepi ng genes can be used to
nornallzéﬁ?ﬁﬁ%régﬁﬁnmgH érnatlvely normal i zati on can be based on the
mean or medi aﬁ)léS]gnaIA '‘sheradthergfeutihazeat sy dedmimhesnmundudetud geths ubs et t her eof
(gl obal normal i

on e-b
ol 2 AR ERLARR ARRLRSE omah Rl PERT: ARMhfe FRETURRES (|
anount f ahio@pd ihd&:yél@i[ﬁbﬁﬂi@lﬁldﬁ@@YTNﬁWﬂ@ﬂ))L Zledl sabfmrmsu@lraslbeswﬂaﬁ for each mMRNA

or pr ot ei.n er,.tes resse rcent age of
the' expr 4880 RS S P B ik S b b e BB S R R B T e
measur ed lulrdllolaa Eﬂlrytehﬁmh@ran@ ﬁietl@\l}}}nefa&ﬂﬁﬂh sendl@lifeal@diahing, gﬂgtﬂylkﬁen‘{]@éﬂm@-t | is o] Ir<n9
percentl eV\At | IS range | C ca etermn net hods we nown
in the artcthylepealqsphoramaidedTiFhyraskPRhoMm ran}lg aydjtyge Xlﬁfné?gi“&?n level of a

gene is (ieét@gemn@@gp@%n&%hawnwﬁitﬂmaﬁaaﬁoﬂw%Rxxeewaﬁgdrg@ﬂ@abmol Rel ative
expressi on genel housekeepi ng gene') with O

det er m né@opwl@é%{*gﬁ\@L@) berreelaa%qﬁw@ @9%@%%@@@%8%1{1@? é%ﬁce - 2 exp

(a hOUS%&%ﬁBﬂ@QnQﬁ&ﬁ@ngﬁEs%ﬁﬂﬁmknmbgﬂnﬁﬂnéﬁﬁ@ﬁ@@ﬂ@ﬁjN@»Qﬁﬁ?[ﬁference RNA.
Normal i zed rel ative expression gene sanpl el (relative expression genel

sanpl e 1 (rinpiepa COMBBGNARR), aet othasing pesnelectinm)d Hampocapptothecin);
2010/ 006%%%@1’1,%%}%@&%&9@8—21@& (including its adozelesin, carzelesin and bizelesin synthetic

analogues); podophyllotoxin; podophyllinic acid; teniposide; cryptophycins (particularly

cryptophycin 1 and cryptophycin &); dolastatin; duocarmycin (including the synthetic
analogues, KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin;
spongistatin; nitrogen mustards such as chlorambucil, chlornaphazine, chlorophosphamide,

estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
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[0197] I n certain enbodi nents, relative expression |level of a gene is

determ ned as follows using two housekeepi ng genes: Rel ati ve
expr essi omogeraloesanpl el - 2 exp [(Cl housekeepi ng genelPCFUSRookosmekeepi ng
gene2)/2 - C gene 1] with C determ ned in sanpl el Rel ati ve

expression genel reference RNA = 2 exp [(Cl housekeepi ng genel + C
housekeepi ng gene2)/2 - C genel] with Ct determned in the reference RNA

Nor mal i zeghisHalaat ﬁo\o@m%mﬁe@éh&&ngg@%dnﬁﬁﬁah@ltroﬁsfahﬁdeaaﬂa&@mcag&%essI on genel
sanple 1 / relative expression genel reference RNA) 'x 100 [0198]Ct is the

t hr eshol ditEgyerreas sypeascampusting ghlespgotacip ftsenstie. kﬂm@met Haustinggidscence
gener at ed, b i %nﬁt‘ﬁﬁ& Q0 a%fﬂ%se%@@yﬁ%u&%ﬁ@ss@ O%\%ah%ﬂ%%mc[no ész;%llﬁw

experl ments are norm to a reference IS a npr ehensi ve m x
of RNA f m@lmhvanlpmnmnaébw celicheerpisin(amagal ]l (sasf @g.eNselaPNA 63685838 Charom

d ont eCh’Ian)’%‘z!z”{z N334 1%5“’18&@ @g;g@lgh%éz%azln rﬁf %%ﬁte%’\}ﬁ @ubﬁﬁ{;ﬂéﬂ% in each

gRT- PCR run W ng conp resu etmee erént experi nenta
runs. [ 02@0jdRas d}memfcueé(mnesmrunicmeam@mstmmagﬂmtetatln shrdebplrarg meldeclasd

Normal i ze SSLO expressi.on gene2 sanple 1
10201] 1 n RE R E R B o e R R EBLPRRET S0 Cnor her

authramycin, azaserine, bleomycms cactinomycin, carabicin, carminomycin, carzinophilin,
chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
doxorubicin (including ADRIAMY CIN®, morpholino-doxorubicin, cyanomorpholino-
doxorubicin, 2-pyrrolino-doxorubicin, doxorubicin HCI liposome injection (DOXIL®),
liposomal doxorubicin TLC D-99 (MYOCET®), peglylated liposomal doxorubicin
(CAELYX®), and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin,
mitomycins such as mitomycin C, mycophenolic acid, nogalamycin, olivomycins,
peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin,
tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such as methotrexate,
gemcitabine (GEMZAR®), tegafur (UFTORAL®), capecitabine (XELODA®), an
epothilone, and 5-fluorouracil (5-FU); combretastatin; folic acid analogues such as
denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine,
6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine;
androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid
replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine;
diaziquone; elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate;
hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins;
mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin;
losoxantrone; 2-ethylhydrazide; procarbazine; PSK® 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 (“Ara-C”);

thiotepa; taxoid, e.g., paclitaxel (TAXOL®, Bristol-Myers Squibb Oncology, Princeton,
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enbodi nent, the angiogenic factor is VEG--C, VEG--D, VEGFR3 or bFGF. In one
enbodi nent, gene2 is VEG--A. In certain enbodi nents, nRNA expression of
VEG-- C, \WEGRoD/0ovBeEFR3 and/or bFGF is in tunor cells. [@20ajsTéve/os0r0ent i on
al so provides nethods for treating cancer in a patient conprising

determ ning that the rati o between expression |level of a gene and
expression |level of VEGF-A in a sanple obtained fromthe patient has

changed ag;. ):@mﬁﬁﬁrﬁglgmeﬁe@%aﬂogaﬂuele@&{men Bhﬁacﬁesf@a%gmmw@b 28 said gene
and the expression |evel G-Ain a reference sa and admi ni stering

an ef f ectdogeaxghdurtO DR Eh, Rhome-Rogleae Rotch¥rgry. Brepesy; ch ‘ﬂleCl\/EG: ant agoni st
to said %B ane ﬁ%}&{ %ﬁnﬁ@%e@lﬂﬂ%gte pﬁtlhiirﬁ%%&l% suLlII'achqutl d&g@ gﬂ ments, the
expre55|on expression leve n certain o nts, the
change i fe. ghEL@%ﬁrTéI@i) end i:%b@dlatmswawm vikicleprogent [@2@3}])0Irhéemznvghfr®mn further
provi des t unor

grow h o;&ghﬁgpggaggﬁ%é@a%gﬁgVmF%HhE(VEEPABﬁD lﬁﬁggﬁépgﬁgﬁ&@$®’elapse
cancer cefﬁﬂdegnmEtHIDISEJE@@dLEESlﬂ@cmdbmoaelbmm(NAVBhBINE®0h rohosplt(Vent s

under goi qg} Otrosftaﬁllec?e mq xan%ron Peuc Vr rlrrlm rfo%an r%lﬁge trt%cate alulnéfjl bIc?n tagl?rgoa elrl?ls (e.g.,
cancer ther Chas Chempt Rer Y, radiation t p§ 8
hornDnaI1Mhéﬂmmytanﬂﬁmmnben&ﬂg@cﬁFSQ@&%aﬁMbmmnﬂmmmhém&ﬂphﬁantmﬂangsogenic

therapy, anti-VEGE an her ard . therapeutic

Fogl men £ g Eo e e bivgertpre ARSI R Ry PRI ¥o ¢ Feat ¢ he

pﬁt i eRt S cydrdnbe rgﬂ)aﬁxmﬁlﬁ BONERUR® @mgrAa:cgsg %téééﬂoﬁkge amlyDlemaeEf ! @Y Nmssﬁbi ect from

the t erap such t a& t hes at | S need a onal effective therapy. As
dongia 7 SRESARY Sh

used her éP dropig@cidfzplediongig fadendiqpate (EQRaMA oR- BEmiduate

"non-res rqmmm@y el uddsita R (S KERBY® L bf riscBroblate (MOTONEURSGFxRBEtaBRAE(£NES WhO
respond to therapy yet suffer fromside effects, devel og/re5|stance do not

respond tdPxelee noaidy cyteringrselogs apfiere leeuE leetidss.najticulyrly Hhosq thak apy, et c.

In certallﬁhlﬁn@ewésﬁsmﬁgen@s lﬁ@fgﬁﬁ{nglpathw@@fpﬁca&wmrab&fa%ehl pblifkeligpse cancer
cell growth where the nunber of cancer’ cel has not been significantly

reduced, sugh diglor PW@&BE@ alpiie, RefrdrRasj and enldgmr@bgrowéeﬁct@r waentord BRER)

reduced (1 N\ or in
nunmber ofggance$H§ggﬁ§élgRb Hé&gyhﬁﬁ%¥¥%ﬁﬁgéélloﬂ eg&%&ggggﬂ%gPégells are
rel apse tHARATYPRIW Macgimerped aqs éhecapyoecciel for gromteh AR VBE T8 aedindier i n
vivo or i rt f |ng t he
effectlveggég&gﬁN%y ﬁxeQF&g%sggﬁgégm%QW#B%OQG&ﬁzp@ﬁ%ﬁg éccepted meani ngs
of reIa@ﬁRTQWECAM@Dmm%ﬂ@g-@BAREEDm%sbﬁﬁéNWQ6@mﬂbﬂmmammﬁﬂieMMB In

certain t. t " refers. 0 a tunor
Shat 1o TRERGISPENTR, PEEH: SoRind TR ihE R SRp S S RSFHFhh) The
inventi0@nﬁ&SOmanﬂMnﬁeﬁqﬁPShn¢$ohaﬁmhbeeEEQ@DE®Q&kN7p®QMnﬁﬁnat|ve di sorder

in a pati m.ni.ng tha rati o bhet ion |evel
of 5 bendihtdf ENrl P STRIAT2 s M iesion o i SiredPbEENRINER the
pati ent ﬁb@&nﬁmnEGHRaﬁn&Qﬁﬂ?Wr&ﬂneﬂﬁndSE\Ehh[tﬂbtsosehﬁé mamﬂeh@la%mm&sllson | evel
of said gene and the ex?re55|on | evel E -Ain a reference sanple, and

adni ni st @YY TP AU RS A MY UBHE Ran a&}%X s freast PRIORRYCther t han a
VEGF ant agifafirsib ($CH $83 ] SRRIISAR™); Whepiebiadetifcal @ bécepaBlt kfi@r /idswe di sorder is
treated. In certain enpbodi nents, the expression |level is MRNA expr essi on
level . | edwtives of a8yBoie AREes well@s em‘wg@mwﬁtm OB ey heporesn a s an

i ncr ease.cHERArLIkey i NEHL 4 %tﬁleﬁ%e%pgf\ﬂfgfc%ﬂﬂ%ﬂﬂ%ﬁief(R)rxof'uﬂmnb' ting

angi ogenesis in a patient conpr|S|n% eternlnlng that the ratio between
expr essi omcriging| ar@fpr@ngé}@ée andFekpP&sy dhrqviatien fasp trgparnixegimen Wthinpl e

obt ai ned t™ etmeen t he
expressié%&ﬁgaeﬁﬁgg sai gﬁgbgggagﬁgfgiﬁggggﬁgﬁgﬁE&E%Bﬁ?k %iﬂp

refer enCGC@awple@altsaarddsau nemyagivesrdfagy efithedlfoaetds well armoemirinasfonspl ta/ntor cancer

t her apy (gg 1% g VEGF antagoni st to said patient. In certain

enbodi nents, { e expreSS|on | evel is nRNA expression level. In certain
enbodi nment s, Uh66bhaﬁ@emommahmnexgmegsHdﬁwhéﬂ@hnh@u@ﬂammhmm&mdagbﬁﬁOG]The

i nvention al v ibi.tin n esis in a

ot 1 ont _coupr el AR ARG Sen L P toet ERRPEEERERSE | over of a
gene and heNMIE§Ehlam?m|p&)n&lte ot gkéﬁ&fokammam@rmi}ebedmlﬁomdaehfselmst he pati ent
has changed as conpared to the ratio between the expression | evel of said

gene and the expression |level of VEG--A in
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a reference sanple, and adm nistering an effective anmount of an anti-cancer
therapy other than a VEGF antagonist to said patient. In certain

enbodi mrenwe,20tomeeszpr essi on | evel is MRNA expressi on | epelr/uskonsosnvai n
enbodi nents, the change in the expression level is an increase. [0207]In
certain enbodi ments, the anti-cancer agent or anti-angi ogenic agent is
adm ni stered in conbination with VEG-F antagonist to treat cancer, to treat,

i nhi bit GcHRAQY 6iknot BhARSS: hAMIBrogsRhds@Ectiv LRSS LaRER Mmodfklordr oWt h,
including resistant tunor, to treat cell proliferative disorder, to inhibit

angi ogené8FRBMp) incldinghioppramplarfimeniebdediednsNOLH ADRX ®etipsdiferent , t he VEGF
ant agoni i s VEC [¢Zd ' TR :
humani zegal,&%&g%%rag\%}%§¥%d nag?tx g%L %ﬁﬁﬁp%%fe% gggl sco’?&n&% ?&30317, M4,
(6, B20, apCBARESEON: toguweifene;, agomatiye SrhilPtorethatgnlgbis 812 c85Me aporaBase S7igch

Aol | cat 1 oRE S005nabamal 3 4015 $HRy S0 o5 MR 3658 P25, “Popkoy
et al., JouraghitetomidarMB(OASIY o@besivbl deod®, ABOMAYNRGke(1209%) formenthnic,
nown 1 n TRE 1SR e PR A e A PR iagne (%
enbodi nentti-ahdregan tuchaafig@midegeihitanide, didaluteamtidé, dgprilide, agé poscretingntwel VEG-- C

anti body. |n certai odiments, the VEG- antagoni st i.s beyacizumab. In
cortar n” anbBeE RS 1ERESUR ufbat b anhelinudes Wit Eneous! y

K)“ th the paﬂi‘cillaﬂﬁﬂﬁ@d’Wﬁ?l@ﬁhhg)ﬁtrexprﬁisﬁonaﬂg}a@gﬁﬂii@aﬁ@?p&th\%%@; ilgﬁlﬁda?:ﬂgn gnbo?i ment ,
cor tai r GRS APREIeBUy e UTaD TR Steie GO CRFEHOTY th

ant i - VEGs &vaytiH RefbysidinRidibre s, A10G RSB ERI B Ahe )28l b MHROI Kple@id@nt | cancer

t herapy conprising VEG- antagonist. In certain enbodinents, the anti-cancer
et LA PR b bal impatRb ot . [ RO oD

I NSt ruct TGSy I ANRAGECAE ahd§ ADE Beind) PR KINREAL-2; ANR! €
conprising a target %Célne aor bi omarvkaermcan be obtai ned by nmethods well known
in the argpoisgrgrashhinhiyter; AFAIFIXEL @RI Vipprelbpwrend Esnesamicippecat® P¥cat i on
of the cancgk o137 Nh8hEsthraceateal ffd 1 LQNS- 3o EQSivi ANGEme Sanpl es of
canceroug%l e’s6i75(;’n857)’na§ pge g%%%a?%%qﬁiyta}@%ssegét’%%ﬁ?&&e oﬂ%ﬁ(b)g;%pg? %1 Fne needl e
aspi r at i @hovebasondhisabmbmatdriswfsyo @mdre ofthe pvam  pl eural fluid or bl ood.
Genes or gene) Roduchs A, AfidEHPELET WLORARDLE o | HTBRLaGPE or from
ot her body sanpl stck as uri ne, utum serumor plasna. e sane

t echni quesmgostomsglech abibiregrbeth datoeld titlen irofitre ar getivogénes eorboderet, pr oduct s

i n cancergus, sanpl es can be ied to.other body sanples. cer cells may
be <t ougreed s PRIRl:BaeER B REBMSR R o PR SR SR 8 )
screeni ng cslliexpronily as amjdes s whicls theah#boda binyds. dinagohsi esnbodimdae tirgiidvetied f or

t hese cancer.s. In addition, .the.progress of thera ca .mpni tored nore
bner 1y bygEy g EaRbe Sl PR BT Ry I P ERteS SR OB S Bhttuc s

[ 0202] I\/E@mamfﬁm oﬁgibxivthhh}ﬂgitcgy hge@&uﬁclweei@a{gaﬂahaﬂlod‘weg e?dl@@rog@@ic#ﬂ_aw e known
In the art. r xanpl e, t t1 ssue my e |1sol ate rompararrin r

cryost at Plice oG CRHGSr “EEF $eoHi ek iyeafe! %réeﬁh?@tl\é@h?ﬁeéﬁﬁﬁod?éﬁwa@el I's by
f1 ow cyt anmBhi¥ bRIckdraiRlude BRtvices Winehiam 358 CHhbIadine)l RRERs, A8 WMlsbmddsOt her
techni ques. for separating cancerous fromnormal cells, are well known in
the art. HinhibHers gughcs dotqrakige. pyubirighiapnesie anstores e, 4 Plromesiailnesel | s,

det ecti onogf HhORRLUS CAGADA Rler PEPE-Bhdle SFRYE §SSx@RpR! B Al Sy TR REeniOY €
difficult, although techniques for mnimzing ‘con?am_ nati on and/or false
posi t i ve/shadattdnyexifergu¢dnis ong, dagaphgame, meshierafanipg, eliplatine mgghoiexaded- her ei n

bel ow. F I _sa : r sence of a

bi omar ke?fuﬁﬁé%hm’tagldﬁga %s%hl%é{ﬁg%m\%@ﬁcag%gmg?%?ée%(g?ﬁ ?ﬁlg{agl’sfgdgbut not a
cor r esporfde MylavalumBhsiced Gancay Cldptes lventidled "(IZy ol regubdipr. anpogendodidnent s, t he

expressi qQn.. of tel NS, e A 1.ned usi na. i ghi st pchem stry
CPhey Rop IR EUE ot BB RBTRE (e RS B, TR BB PE St
sect i ons Thasxbesipshaw ahdddetasel) @k astmascemdtuigobotb fleried dogi thgyor treket ect i ng

presence of pr I i I nohi st ochem stry techniques utilize an
oot body s i SbEA SR E R R R i THPEP SR EL B bR ol ' by

chr onogenemispithdticuailegeeripadigixbio@AXOL®, Brisfd2yk}siSumitib). SRattitazelrpli e may be
fixed (i.e. preserved) by conventional
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met hodol ogy (See e.g., "Manual of Hi stological Staining Method of the Arned
Forces Institute of Pathology," 3rd edition (1960) Lee G Luna, HT (ASCP)
Edi t or, TWe 2Bloaos13en Di vi sion McG aw Hi || Book Conpany, pRewSYawkso2the Arned
Forces Institute of Pathol ogy Advanced Laboratory Methods in Hi stol ogy and
Pat hol ogy (1994) Ureka V. Mkel, Editor, Arned Forces Institute of

Pat hol ogy, Anerican Registry of Pathol ogy, Washington, D.C.). One of skil
in the arfheiel praﬁe{e%é ﬁgﬁnmﬁaﬁmfchﬁu&m'ﬁ%ﬁl @Qbulf dih%dbhyQatlifizcdet er m ned by
the purpose for which the sanple is to be histologically stained or

ot herwi s émarﬁ&lbylféh}’ preyratipg depelymerizgfionhwhigh resylfs|ip theliglibigippelapitetisant hat t he

| engt h of..fid xati on depends upon the size of the tissue sanple and the
fixative used By way of exanple, neutral buffered formalin, Bouin's or

par af or mal dehjﬂﬂé8] rraﬁybeadw@emthempﬁ ig meeastdhgiise of pmle@]%@n@rrayswybetta he sanpl e
is first t of
alcoholsr%h%?gw I&P%ﬂgﬁgg%%%3S%qghnhg?g$?ﬁﬂy%$ﬁ§ ggggggﬁhgﬁ?ng medi a
so t hat tdhﬁrolyltlmcwﬁ al;agqtﬂee Ttrewyll b@arzpmctane@lnm thead Wélrtmananv@l'awkmmllnﬂ;c section
the ti Ssu%tagger ne (53 gos%eeCtnld d'?lsatlgrl? tofatrea?mentB}‘ 1caY tr| atmer)lgts % v’entclsh ¢ tl Ssue
sanpl e may Ad processed i aF 7 % gonveft i oRa

nmet hodol oggpa(dﬁ‘ﬁﬁstmtlgn and' twmalaibsagés ﬂah@tfmrmga) maZOOSihas (@rayg) ptdand of the Arned

Forces Instit ol q ) araffin that.my be
noed i nol ude. BE0C 5, 4B Bem e GHR ha et o & s PEr et s il ey
Once the stlérsf@uﬁagiarpﬁhm ih8 bdeddadivity hﬁhé@%mhﬁlgmﬂlyenb@ tﬁ[%ﬁ'éctt%&dldby a Cod of
m crotone or the like (See e of Hi staql ogica t.ai ni ng Met hod o
the Armed"Hdraein H@taf‘“ilﬁ?“él %ﬂﬂ%@a@ﬁw@g‘@m UBRSFRES ya’f%f/ @%J & for
this progrildffulatfiGhduliise dMNnikeREE ShdhTTInalAlshs By BEsteriler ons to about five
m crons in thickness. Once _sectioned, the sections may be attached to

slides by sevdHaPl st Andisrils” Aunben ispseis o8 Eepton pll duing gHeepigadsmnc| ude,

but are ngweirpdred to, silane, gelatin, poly-L-lysine and the Iike. By way
of exanple, the paraffin embedded sections may be attached to positively
charged sl i def01dhd/ oAdsiipigiesion oicembipptitn el yong of mesefarther therapeytg213] |
paraffin, ctions are
general | ygﬂgplgrag?efs :éﬁlﬁlgtea angt% r %ﬁﬁg{@&@%ﬁ%%&mn&tﬁ%oé ?‘i@ggr‘ﬁfcu ons may
be depar af fi niH&l by Theteematimpbenecewdly’ mné¢0nsurmda'mus®th¢mimoagﬁee® For

exa”plf’ alth nﬁ;’aﬁnuarf&q}w%ﬁ?gat%%%ﬁérl@’eu SRl Ng. ﬁ}éﬁ%ﬁ%ﬁﬂ q&t a%ﬁﬂ% a0 be used

(See oglica al hi ng orces
I nstitut e)veﬂapE’attﬁmé o@gc'brdmglnprcal)curréuhttadmnaituaum ylplud@rarcbsmg adgiryerawlmnltbdol e
?rg_sarbgf L!sgl 1Zr{1 Q%E(j_th? one 9[1%{3?%80(:11%1 a er 1sc nt1 dnn&qt{z%’u{llﬁg ayqsog 0? PneTexas)

pr epar at |o®moreaother$§uﬁ(s)sect| on may be anal yzed u5| ng I|HC. |1 HC nmay be

C i it g anas SATF) uor GEelc el A S s BFORNES HE s net naos. of

| HC ar e aviduall @odedis bpsdse@fddniabelt iRaE, s8aS@YSaintAia Gl idlitiDthér@pdubie effdct St
assay, binding of anti ody tg éhe target antigen is determ neﬂl directly
Thi's™ di r é1VERLELAN &8 %dneé}s PEEMS- o AEMRiMtend | adinigistrafion iy BraUue At 5461 or ~ an

enzyme- | abeladivelyidoRe YitRdik ilRQetionBLCHhERE cREic it Si4@ti zed Wi t hout further
antibody interaction., In a_typical indirect assay, unconj ugat ed primry
c

anti body bi nd&178l t heCalfiess gatTHsahbereindislude phyaredticdlysaerriapCLatricbody bi nds

to the prekélﬁ{eb{ts R labiPidors wﬂ%%ﬁé ﬁo%xﬁ%ﬁl@‘é@lﬁ Yr ﬁﬂhﬁ@l%ﬁg'e%p&@@ih‘é&?& g£d to an
enzymatic abel’, a chronogenic or fluor o%enl Cc substrate 1s added to provide

vi sual i zalnei dpsags androneatraEn emslogﬁdal Ofianghe physitagisallpecsentablpeasrerdeas ever al
secondar a i mary

ant 1 body TG B Hh SRS Ehe i b O B RSB L R

i mrunohi duteh ewdhss pSrOSpbrm,@ataltey and ¢therlpegahimbeldsdintiptideng iodeding abdrbicnoi et y.
Nuner ous | abel s V. i n | .| he

ol ot ngeRapeuir QiR VA EGS bl IR e BOEP QU WURHESEL NG S |
1311. Thelbantin, lokdin,camipendghibeliedhydrophilic polymers such as polyvinylpyrrolidone;

amino acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
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wi th the radi oi sotope using the techniques described in Current Protocols
in I nmunol ogy, Volunes 1 and 2, Coligen et al., Ed. Wley-Interscience, New
Yor k, Neww®anl00R2sbs. (1991) for exanple and radi oacti viPCy/usasolbso2neasur ed
using scintillation counting. WD 2010/006232PCT/ US2009/ 050208 (b)

Col | oi dal gold particles. (c) Fluorescent |abels including, but are
not limted to, rare earth chel ates (europium chel ates), Texas Red,

rhodam nggerdid Wik KSEIBT R; sud@tibhols | kﬁcﬁ%@ﬂiaﬁﬁtol BrRB il fse-Asthin JUBUMOEENE heri N,
phycocyanl n, or comercially available fluorophores such ECTRUM ORANCGE7?

and SPECFRUMS @QEENW@fﬂﬂﬁ@?w@@WfﬁﬁtaWéECh@ﬁT Niepeyethdene dycot BECGabove. The
fl uorescgiﬁaptgﬁgmcgﬁn be conjugated to the antibody using the techniques
di sclosed I1n Current Protocols in I munol ogy, supra, for exanple.

Fl uor escence tHASbe dudippionicdds assiatlycsiclelcompesadpievarious types of ipidvar i ous
enzyme-s I ,149

provi destbggsﬁﬂel@llgpgﬁl/\% a%?)% g &%Etg?&tﬂﬁ%ﬂsig%%gggdﬁy Vr?g Oggﬁlg‘ggﬁ% St:ag}fgfé?/z%s a

chemi cal palypanmlbpomtlbbd}ttﬂlefetohtmgemhb TRwabshpateets bhtt lipesonba@rareasur ed usi ng
various techni gues xa cata ol.or, change in
2 subst r oE R b B AR el S B R D AR Rl oS R et ety

t he enzyneembeynesl ter the fl uorescence or chem I um nescence of the
substrate. q for tifyin change. i 0 cence. are

Goscr | bed abolll76hne Thn B iARkasy kaveubut Peer BuboHRLTERER T ani cal 1 y
excited hyol@uhenpatalogiaht aliscatchr ﬂﬁjﬂltﬁd’ﬂl@ﬁcﬁﬁ% the lidegtificavibih 6fcag@n obPR

measur ed ( SI ng a.chem | um noneter, for Ie or dopates energy to a

f1 uor escénf %@Bflwwn BEAFFE P &HQW ¥ @I RERLURAPER 1 of ases
(e.0., firéglfﬂ[ﬂy | uci ferase and bacteri al |UCI fer ase; U. S. Patent No.
4,737,456), luciferin, 2,3-dihydrgphthal azi nedi ones, nal ate dehydrogenase,
urease, peroxilade sdbntchs “Propacsisad user Brasiniq ks o hemmdytioneiths i ne

phOSPhatkaglnho%ég%lﬁﬁap%ngﬁtsﬁom%t{l%@émﬁé‘eﬁﬁn | ysozyme, saccharide oxidases
(e.g., glucose oxidase, gal actose oxi dase, and gl ucose-6-phosphate

dehydr ogenase)0178let ef be;gﬁému"nre@sﬁl@éisweQ Berein teyeefaito tha dilselioad thatn prtiget
Oxi dase) il ‘?&h&%tﬂéj B3 Soly @O@E&B&%gﬁb g?ﬁﬁmu Qﬁag.tltéa&celr 'tﬂér'al'p?/ T&CHI ques for

conj ugating enzynmes to antil ies a crib in OSu van et al
Met hods feobodihentPthe peadativn relaés tEtreyertsnippftthdso daypp@oes. Uy anegnifodimans ghd n Enzyne

pcadon o oS e BB B R na PR MERR &

enzyme- sublitwisg ecatroeri) fnadmam:pla treamentieith & partieldarixrepeutic agent, fid foHor ser adi sh

per oxi das .HRP: th h en peroxi a.su [ wher in the
hydr ogen 5%t ernd) s\%glm Seas(? rgcunlﬁréc(:euﬁglgpreglgwe met&lofhogrt:) Veflgne di ami ne
(OPD) or c¢3pBéydbd ma&aelgrrt(aﬂiekmtyéatrbaemzluﬁhlm bpytﬂwwm@h@rm@eaﬁﬁwﬂa)e, (i)

al kal i ne phosphat (fP% wi th para- I\{[g[r S e as chrom)genl c
cubet r at ARG oE ey Oy HerpPERTRRY JLF ARG v BBORAT RaTATa chr omogeni ¢
subst r at enve@tih arc Paluabid {610 phgBYittidgl if ﬂaz@ﬁhﬁ@ liRgy a8gon@® favf)ﬂabll@l’t@@enl c
substrate (e.qg., 4-nethyl umell ilf eryl-13-Dgal act osi dase)

treatment regimen, such as a given t erapeutlc regimen, including for example,

administration of a given therapeutic agent or combination, surgical intervention, steroid

treatment, etc., or whether long-term survival of the patient, following a therapeutic regimen

is likely.

[0179] Responsiveness of a patient can be assessed using any endpoint indicating

a benefit to the patient, including, without limitation, (1) inhibition, to some extent, of disease

progression, including slowing down and complete arrest; (2) reduction in lesion size; (3)

inhibition (i.e., reduction, slowing down or complete stopping) of disease cell infiltration into

adjacent peripheral organs and/or tissues; (4) inhibition (i.e. reduction, slowing down or

complete stopping) of disease spread; (5) relief, to some extent, of one or more symptoms
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[0217] Nurrer ous ot her enzyme-substrate conbinations are avail able to those
skilled in the art. For a general review of these, see U S. Patent Nos.
4,275, 149wendiovaogB8, 980. Soneti nmes, the | abel is indireecyseanjosaes ed with
the anti body. The skilled artisan will be aware of various techniques for
achieving this. For exanple, the antibody can be conjugated with biotin and
any of the four broad categories of |abels mentioned above can be

conj ugat gkowatcl vathital (ﬁsor@err (6 HBredKIif @he 1§lg91t dﬂalsl@as@%e%eés&ﬁéﬁo\a%womg avi din
and thus, the |abel can be conj ugate with the antibody in this indirect

manner . AlcplEcABeRde () docassdmasi tyishg River poieigHjtimgdeioring freatnent] abel with
the anti body, |16, antrgpfm “héhe i %ﬁ@i) wfo%&bs@seﬁéé%heégagmﬁcfﬂly%@&a%e of the

di fferent types of S ment1one ove I's conj ugat an anti hapten
ant i body cffettasd spenidiicalbcinclodm jcligjadlibonefiops dofiged i wi th the antibody can be

achi eved. olustP21ELARL el LB ARIBLERLERR AL AT RLAREIY 5

di scussed abo er treatnen I'ssue~section prior , during
or fol | ownigtibH® smaye dendesdires: pl‘égnessmnampluémg@komr(gﬂwm%d cevpleterret hods,
?ggg a: glrerggtl r@gucttlgr? {nt ?S ﬁly%er O%Fease ?Poﬁgfl%staggﬁ{a srxmpjf?rgi ej%“j_tlo(nfﬁ Seé oljlesge out

[ 02 1:9] Folilhlnwlag(z anrapttioanddwink dokn ngco&tpeaem Stbﬂi}ﬂng) iof gisess@titinfblratich ieoposed t o
prinmary a a suff ci ent ne. anq und sui t abl e

d
P onant | oAb R e el by fa i tes Hh g U Haliod e Bl Loot o n

anti gen icbmphe stdppmidPofShtMcapredicapist af futc antluitd ofpdndepivhidl RiagMiung this can
be determ ned routine xper| nent ati on he extent. of di ng of anti body
to the s&fpIwe! gy TgeSHER Hbabéar‘i&‘?HBE SRR ARETAY Fabel s

di scussedxRROYLonelo nfol dyaipfonRHIR-iafBa Rt thd Mori@bRbrebs iRthe @nedaHt i ¢ | abel
(e.g. HRPO) which catal yzes a chem cal alteratjon of the chronogenic

subst r at dlissfet{reg pregematiogifellAvphEsEm it JHBrBigaTIce SHVHAL ISFISd nent, the
enzymat i Q)V!n@i@@&wh&l ﬁfgﬂéﬂ%&%&‘é r}© Dbl RREN M &RIR) d@g%ww?&h{afqﬂé y to the

primary antibody (e.qg. e primary anti body is rabbi cl onal anti body
and secorf@llmn&ﬁ%“ﬂb@&y |s goat anti-rabbit antibody). [0220] Speci mens t hus
prepared may be nounted and coverslipped. Slide evaluation is then

det er m neghgidgefic Inkipithd @ N croscope, and staining intensity criteria,
routinely used in the art, may be enployed. Staining intensity criteria may
be eval uated HY82b| | dng-apgieecni apgnts inphude, bpage molingtegljtpytheyfoBavingr n Scor e

agents: VEGF inhibitors such as a VEGF-specific antagonist, VEGF-C inhibitors such as a
VEGF-C specific antagonist, EGF inhibitor, EGFR inhibitors, Erbitux® (cetuximab, ImClone
Systems, Inc., Branchburg, N.J.), Vectibix® (panitumumab, Amgen, Thousand Oaks, CA),
TIE2 inhibitors, IGF1R inhibitors, COX-II (cyclooxygenase II) inhibitors, MMP-2 (matrix-
metalloprotienase 2) inhibitors, and MMP-9 (matrix-metalloprotienase 9) inhibitors, CP-
547,632 (Pfizer Inc., NY, USA), Axitinib (Pfizer Inc.; AG-013736), ZD-6474 (AstraZeneca),
AEE788 (Novartis), AZD-2171), VEGF Trap (Regeneron/Aventis), Vatalanib (also known as
PTK-787, ZK-222584: Novartis & Schering A G), Macugen (pegaptanib octasodium, NX-
1838, EYE-001, Pfizer Inc./Gilead/Eyetech), IM862 (Cytran Inc. of Kirkland, Wash., USA);
and angiozyme, a synthetic ribozyme from Ribozyme (Boulder, Colo.) and Chiron
(Emeryville, Calif.) and combinations thereof. Other angiogenesis inhibitors include
thrombospondinl, thrombospondin2, collagen IV and collagen XVIII. VEGF inhibitors are
disclosed in U.S. Pat. Nos. 6,534,524 and 6,235,764, both of which are incorporated in their
entirety for all purposes.

[0183] A VEGF-specific antagonist refers to a molecule capable of binding to
VEGF, reducing VEGF expression levels, or neutralizing, blocking, inhibiting, abrogating,
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No staining is observed in cells. 0 Faint/barely perceptible staining is
detected in nore than 10% of the cells. 1+ Weak to noderate staining is
observed wo 20wvm@e13dan 10% of the cells. 2+ Mderate to PCTarsgoosi2ng ng i s
observed in nore than 10% of the cells. 3+

reducing, or interfering with VEGF biological activities, including VEGF binding to one or
more VEGF receptors and VEGF mediated angiogenesis and endothelial cell survival or
proliferation. Included as VEGF-specific antagonists useful in the methods of the invention
are polypeptides that specifically bind to VEGF, anti-VEGF antibodies and antigen-binding
fragments thereof, receptor molecules and derivatives which bind specifically to VEGF
thereby sequestering its binding to one or more receptors, fusions proteins (e.g., VEGF-Trap
(Regeneron)), and VEGF,;-gelonin (Peregrine). VEGF-specific antagonists also include
antagonist variants of VEGF polypeptides, antisense nucleobase oligomers directed to VEGF,
small RNA molecules directed to VEGF, RNA aptamers, peptibodies, and ribozymes against
VEGF.

[0184] The two best characterized VEGF receptors are VEGFR1 (also known as
Flt-1) and VEGFR2 (also known as KDR and FLK-1 for the murine homolog). The
specificity of each receptor for each VEGF family member varies but VEGF-A binds to both
Flt-1 and KDR. The full length Flt-1 receptor includes an extracellular domain that has seven
Ig domains, a transmembrane domain, and an intracellular domain with tyrosine kinase
activity. The extracellular domain is involved in the binding of VEGF and the intracellular
domain is involved in signal transduction.

[0185] VEGF receptor molecules, or fragments thereof, that specifically bind to
VEGEF can be used as VEGF inhibitors that bind to and sequester the VEGF protein, thereby
preventing it from signaling. In certain embodiments, the VEGF receptor molecule, or VEGF
binding fragment thereof, is a soluble form, such as sFlt-1. A soluble form of the receptor
exerts an inhibitory effect on the biological activity of the VEGF protein by binding to
VEGF, thereby preventing it from binding to its natural receptors present on the surface of
target cells. Also included are VEGF receptor fusion proteins, examples of which are
described below.

[0186] A chimeric VEGF receptor protein is a receptor molecule having amino
acid sequences derived from at least two different proteins, at least one of which is a VEGF
receptor protein (e.g., the Flt-1 or KDR receptor), that is capable of binding to and inhibiting
the biological activity of VEGF. In certain embodiments, the chimeric VEGF receptor
proteins of the present invention consist of amino acid sequences derived from only two
different VEGF receptor molecules; however, amino acid sequences comprising one, two,
three, four, five, six, or all seven Ig-like domains from the extracellular ligand-binding region
of the Flt-1 and/or KDR receptor can be linked to amino acid sequences from other unrelated

proteins, for example, immunoglobulin sequences. Other amino acid sequences to which Ig-
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[0221] I n sone enbodi nents, a staining pattern score of about 1+ or higher

i s diagnostic and/or prognostic. In certain enbodi nents, a staining pattern
scor e of wbauoto/@é23er hi gher in an | HC assay i s di agnost PCTAIsd#09/050208
prognostic. In other enbodi nents, a staining pattern score of about 3 or

hi gher is diagnostic and/or prognostic. In one enbodinent, it is understood
that when cells and/or tissue froma tunor or colon adenoma are exam ned

usi ng | HGike 9bahinl 16 chibig&NSTia! Yadd g hslaind A Ok oasRiBRALGI A thadrpr cel |
and/ or tissue (as opposed to stromal or surrounding tissue that may be

present iExamples g%ﬁlfwe)c VEQ@D reopnter papteiar ﬁlﬁkuldwuhettﬂm@d to; pdude ilsildchay be
contacte R an 1 F d q KB L pdieiel,t | ons
sufficient og(gntag%PEﬁg aﬁlonarégpﬁ%%ﬁ%?%&(g% rnlﬁgn pngdg{ectlng
sai d conplublcatimhNopWe8éHd€30f t he bi omarker may be detected in a nunber of
ways, such as Vést I ] ing a wde
vari ety of tiggﬁes an OggﬁﬁfﬁétHgHﬁpﬂg§h8§ﬁf§%%§ggE&§2?£ﬁ#ﬂgﬁﬁg%e range of
innunoas3m¥mmewﬁﬁﬁqu®swummngmsﬂnﬁlamnaééa¢ﬁﬂb¢ﬂnﬁCQNEB&vaahable see, e.qg.

U.S. Pat it ansme dor%neld%mg%?’ 'As sué124dl 7169 f %9 of" t’heo%/%(ﬁisre(ieﬁtor 1nceiuc!1ri? Clhlilder% bot h
Si ngI e-site an e or assa lve types,

as wel | asceptor pﬂoelﬁsr‘ahﬁiletaapatﬂé ofdmm@uotand/mamwadngw@EGEmm Cd_‘h[ﬁ&e aassays al so

i ncl ude di rect .bindj abel bod to at mar ker
6523 ottt B S JORETE B30 BS8Ys bRodutl bR e i dssays. A
nunber ohfmamn@whﬁnﬂmﬁiow&me@aﬂﬂmgah assay technlque exist, and all are

i ntended to be CO sed b present n Brlefl in a typica
f orwar d assay‘"gﬁ ugﬁgﬁewvea*%ﬁi HVS??‘Fﬁﬁ%BF g%aee%ﬂ%mW%Pld substrat e,
and the sgmphe, PgTbﬂeﬁlets&r@mpgnamtp@memmmwﬂWW) 4551%2 1t6|B§ woung1apd, ecul e.

After a suitable period of incubation ime sufficient to

al | ow f orthrxthiabNwp:-53h5Hht Sb(?@S/Nﬁni $M4CW®?%§O3SQ %@c%ﬁﬁd\loaﬁtgl BOHy specific

to the anf S%P,Nd 9@% é‘ﬂ) W, |PataN"oe$3%2tﬁ§r3 R PLHUNS. @@I@a&'@k eW@f99V’1r0@§‘910' ng a
det ect abl e si is then added and incubated, allow ng tinme sufficient for

the for nﬂ{/@&ﬁ%éﬁﬁaﬁ‘é@ AP 96nPICEIS 092 PB4 h W Q AR 1ABYH el WX | body. Any
unr eact e Wews he antigen is
deterning§R%%§g%§g£$§f¥%%m§%H§ S|dﬁ??ggﬁ%ﬁﬁ%@gﬁﬁg&fﬁgﬁ?gporter nol ecul e.

The results may either be qualitative, by sinple observation of the visible
si gnal , AMethads dghelnyprtianat ed by conparing with a control sanple cont ai ni ng
known anDuntS(ﬁ%9P'0qﬂ55§&mﬁﬁgég%h¥ﬁ%b%ﬁhﬂﬂﬁxﬂﬁ lhRiA QL WRSdp@sRB¥knbdCl ude a
si mul t aneous assay, e ed ant ody are added

si mul t anedbismprkes thﬁeomundfltamdqnbﬁdgpamhesehc’e elehhmﬁeﬁomraetlmcpr known to

t hose ski | &t be readily
appar ent i ih fadidf Beor B, AL LARL: Y3y Bl fOb Btk i g
specifichﬁqwﬁnmnwmwnbwﬁhﬁmkendp®m3mﬂhewtcﬁm&kem@byt@MM¢a@s®wady bound to a

solid surf id surface | t he nost
commonl y ut? Iém t18n useﬁ?l 1n asDessmé aB%rPli)rla]%e o%e?fe%%vle ;%er%)l S‘fsr tr Geéltln%galncéé patl CI)]It ystyrene,

ponV|nyEbch&nmkﬂecmmmgﬁhmnmmpyhenﬁunahepadhmddsuﬁmnnasﬁmayr@ﬁsmmpkhe form

f tub di t ur f ble f
Conducr: Ao TR SF e SaL0Sh R W AR s oRbuEl e AR A £ ne e
and generbai\r&eyn theRrspredsiodflever myalrﬁdnkalr g@es:@gaVEGFLQ/arbummm ian spiyisheal |y

adsor bin ol ynmer - anti bo lex is in re i for the

t est san%fl@lgegﬁsp%ﬂ“ﬁ’d{%tto B 4ty E‘é?ﬁiﬁ Heﬁé)mq §f %‘h?% Eﬁi{’%ﬁegmcao t he
sol i d phaseres@Tamgk. andchaRgUbal adrhQ infrafelsidedcted tht paenSwilf prebdnt (e. g.
2-40 m nutes  qr overnight if pore convenlent) and under suitable conditions
(e.qg. fr@ﬁ‘ilerﬁéérﬁ@taé‘ﬁﬁé‘i‘%ﬂ!ilﬁ@l’i’ﬁla&‘é@%LR:KEQE apageli¥n 25 C and 32 C incl usi ve)
to allow bi ndiggopf ﬁnyenem%ﬁyoam%ese%;esglsh kb@s/aﬁ&unb@fiygen@a&@m ng the

i ncubation perio the antibody subunit solid phase is washed and dried and
i ncubat ediewr{nﬁechbaéebwyanmbﬁmye@aéepw & theprt.anghesking 3 nefrlingited t9i omar ker .

The secongh@Atifhe, i which is used to

i ndi cate theﬂﬁ%ndgﬁ)r&églL ﬁgggg%%n%nant|% géaﬁﬁyﬁﬁﬁﬁﬁnlecular mar ker .

[ 0225] An al t etHali velmeeu*ﬂamcbmhqdmienese)qprmm dfivaiigug gertve intagpgele cii eemar kers i n
t he sanpl i; i body
whi ch nafﬁggggbggnot&%Bpﬁhggrh%%sr&ﬁggk#%%gg?gﬁ&%?ﬁe%ﬁ?éﬁﬁgk&%gdﬂ@g on the
anount of target and the strength of the reporter nol ecule signal, a bound
target may be detectable by direct |abeling with the anti body.
Alternatively, a second | abel ed anti bddly, specific to the first antibody is
exposed to the target-first antibody conplex to forma target-first

anti body-second anti body tertiary conpl ex. The conplex is detected by the
signal emtted by the reporter nolecule. By "reporter nolecule", as used in
t he present specification |s neant a nDIecuIe mhlch by |ts chenlcal

" o "



WO 2010/ 006232PCT/ US2009/ 050208 [ 0226] I n the case of an enzyme i nmunoassay,
an enzyne is conjugated to the second anti body, generally by neans of

gl ut ar al debyedw/ms23peri odate. As will be readily recogni reu/Ushavosens a w de
variety of different conjugation techni ques exist, which are readily

avail able to the skilled artisan. Comonly used enzynes include horseradish
per oxi dase, gl ucose oxi dase, -gal actosi dase and al kal i ne phosphat ase,
amongst Q{N\RIIRd arfilB, RHIRSHE BLSSt fiRitd8o UsBthnWhil OcHcRfcad RO WSISNBES are
general |y chosen for the production, upon hydrolysis by the correspondi ng
enzyme, @halysiyENBERIRCEDI @B MokaligRindiEy anpiseBLISH. Ebitafuercesiasares i ncl ude
al kal i ne ,phosRhal asfin A RS LAKIIRRE quiritdiRe BloS@LRES §ishGad B Ry
quorogen?@QEUbstrat%s éﬂﬁ ﬁ F qgl? uo?eé%ent prgghg% rgt er than the
chr onogervenins BbkSt Aossamiot.dar %bmp@ levals eff proteiasmpresstdneg betn‘hmall abel ed

anti body | d al I owed
to bind,eg%gﬂggggﬂ?ﬁggg éég%§%lgg%%?8}§m&g%ﬁgﬁhﬁ&”gﬁk ﬁg%%g gﬁééontalnlng
t he appr opiNas es wolbatanabee ¢fshawidavadged atsaystthee cadrpledxmefl by gene and/or

?gt It Egdgeﬁgaé 2/2 a EIIS bechal ]ioroteocoﬁs 0%%{3? a’? %%ste}}lss%éenes anci]%eintc]e Qc% aqgrml I Bked
further doad;fot astamme ntuAumlbblyet slpedst rléﬁﬂjmmmﬁtﬂmtcmw '} M(bla:u(];dr\%olagy i ndi cation

of the anoun f bi opgar ke i C res ternately,

fl uoresc é SHPERFRY 0“%“@5: 4@8“%%?%@@24 ﬁr}i{'ﬂlﬁi‘u‘?qtl?gogté@n@ an@@lee chemcal ly
coupl ed tAnaB#is). bﬂ@lt@smdnlﬁqhmﬁas@yi ﬁf:li m;ghdsh evdilatile frtinRailes BaadiMadicindfven
activated by |IIun1nat| g g a particular wavel ength, the

f1 uor och™B: F%%BPPEﬁUé 9 %Wﬁ the light energy, inducing a state
to excitabiliimopn tMce‘i*iQinQﬁﬂﬂoﬂlmeil@'éJ%MmeMn&fﬂt 664 %Bﬁeﬂfaiaﬂ@lé kght at a
characteristic color visually detectable with a |i m croscope. As in the
ETA, the mqr%‘?de@6@WParP%ﬂ9eqXp@éﬁl%tmrv%aly airéfeWPmleﬂBthsueme%swnt he first

ant i body 1oRl/S6M AL HBEKR in fh@ RRhQY is ek & thaNRRdxpes Qb 1&41/@@5&%@9@ gele‘@gent
the remaining tertiary conplex is then exposed to the |ight

appropri at @emﬁv@n@rﬁgmhle Sheilarly expes derepowb skt geag 11 hhimpla lééeqr%eqo'«}ses ence of

the nol e%HJ\IAIgTﬁemé&g{) /ARGl ﬁ%treﬂem }é%fh%%%}‘é 10?1'?9/6%&11@8#19% ques are

both very est ed in the art wever, er reporter nol ecul es,
such as reaed witkotnapeis lftshénnlth@mxn@mdﬁvedfambmrmbﬁm gelsoeﬁte refefescul es, may
al so be employed. [0227] 1t is contenpl ated that the above descri bed

t echni ques y al so be enpl oyed to detect expression of one or nore of the
t ar get genes ﬁh@3b|nIﬂhwmmam¢emngema$eaMmgammh@mgobgaﬁmcméaqﬂ@msnas defi ned
her ei n. le ef%" nandFBOdl ments, 1 1 E?% L genes 1agle areﬁm% GF C VEGF- D,
bFGF and/of VEGREM 70228 Wethads Of the it hVentToh *F K ¢t

pr ot ocol Sat!M’th:lh: refe&m:m@ntplnaspmelselxee [aosHadr eneboginenss] Mo raio batias of t he one
ore nore tar ene i nc ing,, but not limted to, VEG-—-A VEG:-C

Vecr D) e OGRS fad EEP B s bt Srmpiion oo dine

eval uat i aie &bre@mvdmofaﬂé tSeah®@VBBEIA lnorercndélsanipid iﬂdﬁ 1ncfréHse exasapl e,

hybri di zati on, assa 55|n conplege éary DNA pr obes a |n situ

hybr i di z&EPEHUSFA O hip i s FPOTPR BRSNS 5ETI T heemﬁssm eV&h BOFére genes,
i ncl udi ngy c&dlin dRodlhdhits B rdt, beMRG ehbres\isiatevel of e 4d WA@HQ VEGFR3,
Nort hern bl ot ~and reI ated techni gues) and various nucleic ac

anpl i fi catPPIA IH8gadred pspatnaisd tfRﬂw pR of SiersgPie iRy leveiyrf dhoecpe F%Y%Ggﬁem fic
for one gf a%?ér@nc@fsaﬁﬂ@ HIRDE Rran @GOt MGhe %ﬁﬁés%ﬁ E%IIO@{hNEXlE@an(A%&‘&fslngn

met hods, such as, for exanple, branched and the like).

[ 0229] Ti seaieasdin tb@@qprewﬁlpleé@ of NMFménimﬂestalwmbl@@H@@ﬁﬁvtbfnraémbptweassayed for
TRNAS_UsIRgNRRIART Bro S0 o] OEGPIA RARAPREYRERasclAL oEXAMRE meREifER assays
such as q antitative assays are well known inthe art. I'n an

i |1 ust r atthegxpenbodicndnef thf ganhend MEERtA ors referamet krowbld id thedhait e@ﬂwn@seamt ar get
MRNA i n b C I S C e by
Fever s TRBIRA Rl SER s SRTRILER AMERCHIE RN |4 A VIRIERTRAA o
producedcmsmmgxmnmangemnpbhymucb@usmmebadmﬁéﬁxﬁ’@amiﬁEGFs%ﬁaﬁ‘%EGmers to

anplify t n, etectin esence. of t anplified
farget el Ogharemin edinthe e 1P Bl 3RS itekh e eps ¢ hat
al | ow one/E@F-Gehé VEGTeA tinerdieset samjle.t ar get MRNA in a bi ol ogi cal sanple
(e.g., by simultaneously exam ning the |levels a conparative control nmRNA
sequence of a "housekeepi ng" gene such as an actin famly nenber).
Optionally, the sequence of the anplif?ed target cDNA can be determ ned.

[ 0230] Opti onal nethods of the invention include protocols which exam ne or



detect nMRNAs, such as target nmRNAs, in a tissue or cell sanple by

m croarray technol ogies. Using nucleic acid mcroarrays, test and control
nMRNA sanpWeofwmm3test and control tissue sanples are recersseomnanseri bed
and | abel ed to generate cDNA probes. The probes are then hybridized to an
array of nucleic acids imobilized on a solid support. The array is
configured such that the sequence and position of each nenber of the array
i's known. For i@sgimp! & cRad&n®RliinRtOthe %@gemvmc%ao ea%@ﬁstﬁe @)Ebr@s@iroﬁel ate with
i ncreased or reduced clinical benefit of anti-angiogenic therapy may be
arrayed devehofsoicneianippeipressivy knveldif YAGFoh inthe sampipa wpareébethmsme
particul %no%&l?e%efé}’eﬁp@{a k&ﬁ&cﬁ?‘asé NRlechdlf cRBORIME, R R MObGRdNE Probe was
derived expresses rential gene expression anal ysis of

di sease tekprstseondens! pfraognndend/‘éEGEme ausralﬁloknadqcmasedl\as coroparedaty theerahimol ogy
utilizes nol ogy to
evaluateﬂgﬁgkﬁéﬁﬁﬁe&%?gﬁﬁggn proyﬁpe ﬁnﬁﬁgﬁggﬁ fQQEE%QQ%F?ﬁ@E a single
experi nemtcpre(sméepveeofgh@ gANO10grE &1 theitdcresbeid tl@rtxotwmonlliyel EDUEGF(z%ee for
exanple, (U.S .5 70 445,93 an tient 5,807,522,
Lockart, N&THIETHRS %me ho ”%0 be?feﬁéxz%ésf‘é)éﬂfvf%fé‘e%e d&%ﬁ% et al.,
Nat ur e Geample (ssde2ibgssd ppd:dmﬁaﬁed]t@ tHeIOBRT thoexpeesdosicudsofahe gdne and S¥GF-
fabrication) s are mni.ature arrays containing, ge

1 agment < P Riet wbliar i R Belfadt i aSeRy SiwT S hEiBe e Mty g ass
or ot her isdi@s¢ mahe€scprekfionRasids VEIGFIeNBEccahia chbudildelits | tBPracis @etwech i n a si ngl e
array. A typical oarray. experinent involves the follow ng ste

prepar at i° efonfl?%?f%s%?eﬁfwycw@%eﬁ B YapBar dergmdenee TRl Bhe the
sanpl e, Zie dxphkdich BRI OMhObent A Vabel £t 4 Rf@dte Ea%ﬂlé"ﬁtﬁ’&ecﬂé Qédréadyin 3)

washi ng, staining, and scannlna of the array anal ysi s of the scanned

i mage and"SyPEEHet arql ohtheee tl@)&f‘plls§§§f’°6??si)]’“d¥l‘? prpgession fev el if MEGEMD: nai n
types of DNA [g1950ar [8YStafl EnbB8infidts URE Shim s &@M&b%ﬁ'f&%oﬁkﬁ‘ff%h&s gp to 70
mers) arrays and e expression arrays containing roducts prepared

f r om cDNARe anpqyng dgﬁci’ﬂfh gr erntesnr sgayed nd ‘gldﬁlmmye@thed’e@h% aﬁthe pIHwptein

prefabri f.ace to the
surface %?%ﬁg??% aﬁﬁg%%%ﬁfiaﬁ%?§y§%§5ﬁ§ égﬂé%% %%Eg%?%ﬂ%?§§gﬁgﬁﬁﬁgr0|alIy
avai | abl dymicesuwmgrad ingyrporatmghe expresoiop of saigingiormaglzifeagigndsciatlwdinpyvedi r ect
synt hesi t I r

a |gonucﬁgg%?g§§98%@@%§%§kgﬁaﬁﬁgg?“%r§&§.?@%% §%g§ﬁéﬁggé§§ t%fgag%glass
waf er bynanmﬂnbﬂmamhmnso$hsmﬂ®d@ndumﬂbmﬁ@aae®epmmﬂohﬂmmm@napmymwmd solid
phase chenl faﬁ%P h35|s technda i es % r { %% &9&%1% &p aeh400 000
di fferent 0fig6s and SV 5% |sgesg¥ eeo hUghaor} TEREIBHOR R BN 5 nee

ol i gonuclGand geale- bprgexhlﬂ&sﬁ,rrﬁeasmﬁd h@ﬁmﬁﬁdﬂl Muktrtﬁ\anpahm atmoe AR N of fretedr r ay, the
hybrldlzatlon F ns an qnal i nt ensi s can be |nt ﬁgted in terms
of gene i"HeEMH* @ aP“QP%{ VR FHEECoR Né)v@? CRGRESOALS Vg

M croar r ayRMNIot rofedf Ibemersed tﬁﬁ&ﬁ)eﬂ@d’dﬁnﬂ can bepR& et d peReithe dieay by a
series of dlfferenL olig eotlde probes. Each probe pair conslets of a

perfect MEREHBIIPY HGETEgH the TelpaneS - o %me%wpd,eﬁhef:aéaﬁeﬂaba parf@ider f ect
mat ch pr ghgend dsnAec BAIUENGRINAG H sGROPrEFRIELAMYN thes bR, WRich taear gene and
thus neasures the expression of .the gene. The m smatch probe differs from
the_perfé%??ﬁﬁf%ﬁyﬁﬁ o il known iiythe aBase substitution at the center base
posi tion, d'spﬁﬁbfnglﬁ&ﬁmgkﬁﬂbﬂﬁxﬁ& fehevd apaRlioIRIA Jrh3BRAL HREmiddai S hel ps
to determ ne the background and nonspecific hybridi zation that contributes
to the sﬂgﬁéllowﬁreel%@@iloﬂlﬁﬂkemg%¢fect mat ch oligo. The Mcroarray Suite
sof t war e subt pagk | zatioB .k nsi ties of {he tch probes
from those of @ éa&%%@% tchm%?o gg@ﬁﬁhﬂ SRR he LR )Q%%g?ute or
speC|f|C(bermsimwwmakue for each probe set. Probes are chosen based on

current infor nk and ot Aucl eoti de reposit es. The
sequences areﬁgﬁk|evg§g¥%%%%§g ??émﬁnlqﬁe r &YTEHE =BT @%@“3 tgg% of the
gene. A @emeﬁhmpmhMﬁm&dnmaRNdn CNen (" rotlsserle oven) is used to carry
out the hybrlﬁlzat 89 ? ? 64 ar rays at ? | ui di,cs station
performs washi g akd SEAVR ’%Péesé) ﬁfi’“%e 5Ty S"pr‘fsflon§e“§ Rt el y
autonateddmmdeﬂp@&ﬁhﬂ@néﬂg&mgpdmkeeo with each nDduIe hol di ng one probe
array. Each nodule is controlled i ndependently through Mcroarray Suite
sof tware using preprogramed fluidics protocols. The scanner is a confocal
| aser fluorescence scanner whi ch neasdfes fluorescence intensity emtted by
the | abel ed cRNA bound to the probe arrays. The conputer workstation with
M croaaay Suite software controls the fluidics station and the scanner.

M croaaay Suite software can control up to eight fluidics stations using
preprogranned hybrldlzatlon mash and staln protocols for the probe array.

o Y e o o o o o oy -, = D . o, o



[ 0235] Ot her optional conponents in the kit include one or nore buffers
(e.g., block buffer, wash buffer, substrate buffer, etc), other reagents
such as swb2brewe2sge. g., chronopgen) which is chem cal | ypalrtuseed/obyzogn
enzymatic | abel, epitope retrieval solution, control sanples (positive
and/ or negative controls), control slide(s) etc. [0236] Al though in the
foregoing description the invention is illustrated with reference to

certain enbodigmeft s, 1 derfaih MPodBRnls! Rati€exptddfl6R fvel\RE lbOéS s PRshfih@at i ons of

the invention in addition to those showmn and described herein will becone
appar ent 2 &liols gengkyq hassekieepinggenayt from t he foregoi ng description and
fall wthin tRe,s60R8Lf; appended ims. Al reperences ciyhedq

t hr oughout the gpec%fecell%ll{ %’E‘e %ﬁglt%exﬂe(?e?m@elﬁ%pén el T ed THET e ar e her eby
expr essl yenit heih pbdeerednedyn sasfpdalence in their entirety. EXAMPLES Exanple 1
I n vivo studi . . i es were ted in ac dance wi th the
Qi de-for ¢ e Bar Rl i B N O SO R b iob  CHER By PR N 1 (N H
Publ i cat i-aPt 85} Ri8h Ct dordrmectd 1986 yeferdmrelRMA.I t uti onal Aninal Care and Use
Conmittee (I approved all .animal protocols. . [0238] Fol | owi ng
numan tunor - moadr ZREREE bt BERTRL cber” a0 < L e R U bt er | CLLC
( Mor ri svirtlhtive chdoiessitai gege Istrandantk 2e@ t echni ques: A549, H460, W522,

VDA- MB231, DL BxPC3, 29 KMES,  PC3. Hunman tunor cells were inplanted
subcut aneoust PIPH oL FHIRRIR G TG s B el Lt o, f or

HAG0, xenngfeadchse watmtet Biithinad Raktioh okl theulirethodd6@. human non-smal | cel |

| ung carcino lls (grown to md-1og phase .in RPM -1640 medi um cont ai ni ng
10% heat - 1 nac 195k edAi(”é"t"B‘F“ %%n%lflﬁ%ﬁd%fffﬂw%‘ﬁ%%l&m lin G 100

| Ag/ L steb@pieRtRic Mig Ul REAGrondvaub AGhL&toudd¥P AL e fcfdnbe BNAKID433QEInM

pyruvat e, utam ne, 10 mM HEPES, 0.075% sodi um bi carbonate, and 25

2 mM gl
| Ag/ nL g&%@‘&?ﬁhc&q)mtbip Vigwrfy A5 Adenticatarereniedk M ériaeindediin eaeh AREHTR [wdyl t ur ed

i N Kai ghnjisy medbhb8RolBisiEbawiBine6Rb&iHinkg kA% heat - i nacti vat ed fetal
bovi ne serum 100 units/nL penicillin G 100 | Ag/nL streptonycin sulfate,

0.25 | Ag/ mL alf3R8k er Retiqopxpressiqy bptwiecartive geney isdofesmiedias: pyr uvat e, and 25

| Ag/ mL gent am\giiiize oiddEof 8¥ne Pt  t UMRE Rl || s were harvested
and resuspeng!e\]g IfFQnIZIe?’BSpat a or?cseaﬁgte}at%;orﬁl of SElﬁsslog&g%fméﬂflnL Each test

nouse recei vet201x 10VcarH4BGntbedinrentsegans] ispphegicedicduttoutamethes| y in the
Vet 1 gel TR PR B e R O R B Pt o of 5 x
107 cel | shihdimébt) Yenec@ il EGH-Ax 11 0dttaimerBblimdnks, welRMeA exppésaiot elVEGBEUt aneousl y
inther '\%&Ff)l @'EEFR& N grhoPt(ﬁsits inrrt%rlillsoreéellg.nd tumor growt h was nonitored.
[0202] The invention also provides methods for treating cancer in a patient
comprising determining that the ratio between expression level of a gene and expression level
of VEGF-A in a sample obtained from the patient has changed as compared to the ratio
between the expression level of said gene and the expression level of VEGF-A in a reference
sample, and administering an effective amount of an anti-cancer therapy other than a VEGF
antagonist to said patient, whereby the cancer is treated. In certain embodiments, the
expression level is mRNA expression level. In certain embodiments, the change in the
expression level is an increase.
[0203] The invention further provides methods for treating, inhibiting or
preventing relapse tumor growth or relapse cancer cell growth. Relapse tumor growth or
relapse cancer cell growth is used to describe a condition in which patients undergoing or
treated with one or more currently available therapies (e.g., cancer therapies, such as
chemotherapy, radiation therapy, surgery, hormonal therapy and/or biological

therapy/immunotherapy, anti-angiogenic therapy, anti-VEGF antibody therapy, particularly a

52



[ 0239] Tunor growt h was nonitored as the average size approached 120-180 m@B
On study day 1, individual tunors sizes ranged from 126 to 196 mmB and the
ani mal s wepeormossd by tunor size into three treatment aou/useemnsi20gr oups.
Tunmor vol une was cal cul ated using the fornmula: Tunor volunme (MB) = = (W2 X
1)/ 2 where w = wdth and 1 = length in mmof the tunor. [0240]All
treatnents were admnistered intra-peritoneally. Tunors were treated tw ce

weekly f QfaniRd Ufa,r CutR Qe MR EK for WMl JartRufhPcdiBérk 8 n%a&ﬁllcgfly g&gaz&@{o et ﬂh@ody, an
agent bl ocki ng -A activity (anti-VEG--A antib %{ at 5 ng/ kg),

or the c@ﬁmnﬁﬁaﬂruﬂeﬁpa@ﬁnt@ #e np mgargémxgngﬁrw@nﬁglww@m oRyribe trE@m ebict i vity
(anti - VEGE gﬁe%a‘h@xgg }{eeﬂtad&'lgoﬁﬁgéﬂfwlve §9%8§.h S &s%ﬁﬁ%ﬂaf'ﬁt fhﬁ ?hltagéacaah AROLeG OUp,

anti-VEG--C antib was adm ni stere | ater t mnutes after
ant i - VEGre Acmtlobc@(ﬂshe “Boictesplosiec/wdrcidel ippaene - 4. nwlachadsiserie p@ﬁemis wharl per 20
grans bo | 8@1,,/ i f the

ani mal . %SBQ% T%%era( &%) %@Q(rag%@% g@\le\fa%ggs?s‘}%gg C@qﬂ}s/rle gnga t|hger s. Each
ani mal walscrguyt ﬂxamt1®donmemfactt®‘ﬂy tmtbe themay vad Ih he‘taefndplmdﬁmerss,zear(cgleiﬂer ally

1000 nmB). pncl usi on of

[024 2] Theelflpse ?u mor géon or Ie apfercfﬁser celpgrow?h \/ er é\\% n%lrﬂng% Otf ﬁanc?rcﬁeyls ﬁas n8t

equati on beélhTEgr(lﬂ@yﬂj reduc(ekip(glhas (neml@d,l mttum@rlsmmas Ilfm‘Been sli@mﬂcamtlly reduced, where b
5o RRLESB 20 B 5 2, OBl e | MG SPLBLISE, B e
gr essi 0 grewth FOZ28] A nal s t hat
do not r eR@ehnihi@necmoihot thatmcassilgiie eblapsd thmoY gloweh @gelapseic@ncer cell
growth can be made either iz vivo or in vitro by any method known in the art for assaying the
effectiveness of treatment on cancer cells, using the art-accepted meanings of "relapse” or
“refractory” or “non-responsive” in such a context. In certain embodiments, a “resistant
tumor” as used herein refers to a tumor that is resistant to an anti-VEGF antibody treatment.

[0204] The invention also provides methods for treating a cell proliferative
disorder in a patient comprising determining that the ratio between expression level of a gene
and expression level of VEGF-A in a sample obtained from the patient has changed as
compared to the ratio between the expression level of said gene and the expression level of
VEGF-A in a reference sample, and administering an effective amount of an anti-cancer
therapy other than a VEGF antagonist to said patient, whereby the cell proliferative disorder
is treated. In certain embodiments, the expression level is mRNA expression level. In certain
embodiments, the change in the expression level is an increase.

[0205] The invention also provides methods for inhibiting angiogenesis in a
patient comprising determining that the ratio between expression level of a gene and
expression level of VEGF-A in a sample obtained from the patient has changed as compared
to the ratio between the expression level of said gene and the expression level of VEGF-A in
a reference sample, and administering an effective amount of an anti-cancer therapy other
than a VEGF antagonist to said patient. In certain embodiments, the expression level is
mRNA expression level. In certain embodiments, the change in the expression level is an
increase.

[0206] The invention also provides methods for inhibiting lymphangiogenesis in a
patient comprising determining that the ratio between expression level of a gene and
expression level of VEGF-A in a sample obtained from the patient has changed as compared

to the ratio between the expression level of said gene and the expression level of VEGF-A in
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the | ast day of the study. Animals classified as NIR

(non-treatnent-rel ated) deaths due to accident (NTRa) or due unknown causes
(NTRu) arwoermlwesd from TTE cal cul ati ons (and all furPrhEmwsanaloynes)

Animal s classified as TR (treatnent-rel ated) deaths or NTRm
(nontreatnent-rel ated death due to netastasis) are assigned a TTE val ue
equal to the day of death. [ 0244] Treatnent outcone was eval uated by

tunor gr Qwiidrde! @ ¥(eT£ﬂ® admi1itEdhg & e@l@&iv@%oaﬁ drhg aﬁtf]é"c{n@é}stﬁ'eréﬁ} due nedi an

time to endpoint in a treatnent roug npared to the control group,
whi ch V\/aéh%@l‘@@@%ﬂ‘@@goﬁkﬁt fogpidgggent. In certairem &dlments the epprdesieyelin days, or

as a per ,@QQpr {smttﬁ@vemq'c%ng %rr_lf;rb@ﬁr&gﬂ?é? t}%]cﬁ'ﬂ%(ﬂ#g% B QURessWRIGR MaR

cal culated as fo reT—rTE|an TTE for
a treat mérreage.oup and C = nedian TTE for the control group. [0245] The NNTGD

was cal cul at efﬂZﬁ)@' Loﬁ%gﬁmémwsotﬂe YOG = ge{?lt-gr-)%ltl anoéqr ic a%egl 1(ST2 -9/

C] x 100, where I'n the group recelving a-controfr agent, and
T2 = nediadmirlsi&ed im coimbingtioupitlr 'éE@iF\ama'om:heo tremcalgemosrebi mhidqltrrg pPYEGHE- A and
VEGF- C) nmijnus n gr oup
recei vin S561 apsg tlgngcgr §f0“£[h 8%’1 Iie{apsel cqnqer ol ceoll %rgg?h 1nc§12|.ﬂ.1:1g reswttaﬁlt turrllfocr),ljco trreaét chlllvI ng t he
agent s blpmiiferaigve\tEGFdeA tainhité)angiSeencsls gr to 1lﬂ1ﬂgt.ll’yﬁ$)hﬁ)%10g8ﬁ>esandh dnkA.

210 a3 05 P L AL MBI 2,7
agent bl mimmmdxﬂ%& A EASTEN® a@@hef&eéh I$B6th &an ﬂﬁclm Chg Yg3oumM4, @@i ving the
two agents bl ockl ng VEGEAANG MBS s 055 ¢ 81979, 609U E 8B 4By, §SNd 148,

96/30046; W094/10202; EP 0666868B1; US Patent Applications 20030206899,

20030190317, 20030203409, and 20050112126; Popkov et al., Journal of Immunological

Methods 288:149-164 (2004); and, WO2005012359. The anti-cancer agent and anti-

angiogenic agent includes those known in the art and those found under the Definitions

herein. In one embodiment, the anti-cancer agent or anti-angiogenic agent is anti-VEGF-C

antibody. In certain embodiments, the VEGF antagonist is bevacizumab. In certain

embodiments, the VEGF antagonist is administered simultaneously with the anti-cancer agent

or anti-angiogenic agent. In certain embodiment, bevacizumab is administered concurrently

with anti-VEGF-C antibody. In certain embodiments, bevacizumab is administered

concurrently with anti-VEGF-C antibody to patients relapsed from or refractory to anti-

cancer therapy comprising VEGF antagonist. In certain embodiments, the anti-cancer agent

or anti-angiogenic agent is administered according to the instructions provided on the label or

package insert.

[0208] A sample comprising a target gene or biomarker can be obtained by

methods well known in the art, and that are appropriate for the particular type and location of

the cancer of interest. See under Definitions. For instance, samples of cancerous lesions may

be obtained by resection, bronchoscopy, fine needle aspiration, bronchial brushings, or from

sputum, pleural fluid or blood. Genes or gene products can be detected from cancer or tumor

tissue or from other body samples such as urine, sputum, serum or plasma. The same

techniques discussed above for detection of target genes or gene products in cancerous

samples can be applied to other body samples. Cancer cells may be sloughed off from cancer

lesions and appear in such body samples. By screening such body samples, a simple early
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[0247] I n sone studies efficacy was cal cul ated as percent tunor growth
inhibition (%93 ), which was cal cul ated as foll ows: %Wa& = [(nmedian
t unor volwoeowmonsr3el - nedi an tunor volune treated) / nmedirars2eoemen20yol une
control] x 100 [0248] The A%dG was cal culated as the difference in WG

bet ween the group receiving the two agents bl ocki ng VEG- A and VEG--C, and
the group receiving the agent bl ocking VEG--A al one. [0249] Tunor were

har vest edjRRekif daX 8t 6chiQ%E FoHigE cdnBerd Offo B on {1 ébégg&%g dtYhefipYeckt fH and
subsequent enbedding in paraffin. [0250] Anti-VEG--C anti body treat nment

resul t ed mavitered g1pre epstxpintestmesyehezedy semples fmBrEchgRICATADNE RIRBICES- when

[0251] W o7 ot ohe 2kt (oL PTG BaFar S PabadoLy uRteMar KRIATR %, o
art. For example, the tissue may be isolated from paraffin or cryostat sections. Cancer cells
may also be separated from normal cells by flow cytometry or laser capture microdissection.
These, as well as other techniques for separating cancerous from normal cells, are well
known in the art. If the cancer tissue is highly contaminated with normal cells, detection of
signature gene or protein expression profile may be more difficult, although techniques for
minimizing contamination and/or false positive/negative results are known, some of which
are described herein below. For example, a sample may also be assessed for the presence of
a biomarker known to be associated with a cancer cell of interest but not a corresponding
normal cell, or vice versa.

[0210] In certain embodiments, the expression of proteins in a sample is examined
using immunohistochemistry (“IHC”) and staining protocols. Immunohistochemical staining
of tissue sections has been shown to be a reliable method of assessing or detecting presence
of proteins in a sample. Immunohistochemistry techniques utilize an antibody to probe and
visualize cellular antigens in situ, generally by chromogenic or fluorescent methods.

[0211] The tissue sample may be fixed (i.e. preserved) by conventional
methodology (See e.g., “Manual of Histological Staining Method of the Armed Forces
Institute of Pathology,” 3" edition (1960) Lee G. Luna, HT (ASCP) Editor, The Blakston
Division McGraw-Hill Book Company, New York; The Armed Forces Institute of Pathology
Advanced Laboratory Methods in Histology and Pathology (1994) Ulreka V. Mikel, Editor,
Armed Forces Institute of Pathology, American Registry of Pathology, Washington, D.C.).
One of skill in the art will appreciate that the choice of a fixative is determined by the
purpose for which the sample is to be histologically stained or otherwise analyzed. One of
skill in the art will also appreciate that the length of fixation depends upon the size of the
tissue sample and the fixative used. By way of example, neutral buffered formalin, Bouin’s
or paraformaldehyde, may be used to fix a sample.

[0212] Generally, the sample is first fixed and is then dehydrated through an
ascending series of alcohols, infiltrated and embedded with paraffin or other sectioning media
so that the tissue sample may be sectioned. Alternatively, one may section the tissue and fix
the sections obtained. By way of example, the tissue sample may be embedded and
processed in paraffin by conventional methodology (See e.g., “Manual of Histological

Staining Method of the Armed Forces Institute of Pathology", supra). Examples of paraffin
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VEGF- C using a commercial antibody (I1BL, Japan). In brief, sections were
deparaffini zed, hydrated and subjected to Target Retrieval (Dako, d ostrup,
Denknmar K)woBnoagersous per oxi dase activity (KPL I nc., GiPChas@d®ang)208

Maryl and) and avidin/biotin reactivity (Vector Laboratories, Burlingane,
CA) were bl ocked according to nmanufacturers protocol. Endogenous

I mmunogl obul i ns were bl ocked by incubation with 10% goat serumin 3%

BSA/ PBS (thaﬁ’hﬁ(j ok QG dSRIMR] Butfafernosﬁmm&toalﬁaratp%mgr&ma%ﬁtmgelﬁw )oncltel - VEGF- C
anti body was diluted to 0.5 ng/ n 1 ock |n% serum and i ncubated with the
M

section fﬂ@ﬁrueﬁarnplaﬂs Ribeddsde thy s#sple ﬁ@mbm%aowd agipygtomel g tholike 6Se¢sed as
negative “mﬂﬁi%EHlsﬁm)éfal% Eflod & e Rﬁﬁéﬁ&&sﬁﬁklgﬂ@ofﬁﬁﬂd RS wer e

i ncubated w t | ot ate oat anti-rabbit anti Vect o Labor at ori es,
Bur | i ngamepraCA}y wty qf. Bampleddr this poicodiké, neptioes may foge %@nﬁqut tireeRTicrogect i ons

o R P R O e BN 0 0
addi i onabvonstiabyd botind. diskinbody! Jisadietieotiedudssbugrding lipérdni dase

substrate B 1GEe JROGKS L Sect oversl|iped and
subj ect ed°t" E{A\ ’Ip(IQ{E( SO6PT aln&)&I sc P& QRS l mdce (fta Se&lonss?laY ni ng
Pattern $ecaft&hw)toqioammmghargdabéaraudydr slﬂemﬂateﬂ wilh pléazl Iiysbmr el y perceptible

SRR TG R R T CRGRE IS S
st ai ni ng gefersiisRpaetinizad s €hjdiasd bedaef ThfssGeédcBons Iay be deparaffinized

by several conventional standard methodologies. For example, xylenes and a gradually

descending series of alcohols may be used (See e.g., “Manual of Histological Staining

Method of the Armed Forces Institute of Pathology”, supra). Alternatively, commercially

available deparaffinizing non-organic agents such as Hemo-De7 (CMS, Houston, Texas) may

be used.

[0214] In certain embodiments, subsequent to the sample preparation, a tissue
section may be analyzed using IHC. THC may be performed in combination with additional
techniques such as morphological staining and/or fluorescence in-situ hybridization. Two
general methods of THC are available; direct and indirect assays. According to the first assay,
binding of antibody to the target antigen is determined directly. This direct assay uses a
labeled reagent, such as a fluorescent tag or an enzyme-labeled primary antibody, which can
be visualized without further antibody interaction. In a typical indirect assay, unconjugated
primary antibody binds to the antigen and then a labeled secondary antibody binds to the
primary antibody. Where the secondary antibody is conjugated to an enzymatic label, a
chromogenic or fluorogenic substrate is added to provide visualization of the antigen. Signal
amplification occurs because several secondary antibodies may react with different epitopes
on the primary antibody.

[0215] The primary and/or secondary antibody used for immunohistochemistry
typically will be labeled with a detectable moiety. Numerous labels are available which can
be generally grouped into the following categories:

(a) Radioisotopes, such as g ¢, 1, °H, and "', The antibody can be labeled
with the radioisotope using the techniques described in Current Protocols in Immunology,
Volumes 1 and 2, Coligen et al., Ed. Wiley-Interscience, New York, New York, Pubs.

(1991) for example and radioactivity can be measured using scintillation counting.
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[ 0252] Representative i mages of stained sections of xenograft tunors showed
that H460 and A549 are positive for VEG--C expression by IHC (Figure 13).
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enzyme may catalyze a color change in a substrate, which can be measured
spectrophotometrically. Alternatively, the enzyme may alter the fluorescence or
chemiluminescence of the substrate. Techniques for quantifying a change in fluorescence are
described above. The chemiluminescent substrate becomes electronically excited by a
chemical reaction and may then emit light which can be measured (using a
chemiluminometer, for example) or donates energy to a fluorescent acceptor. Examples of
enzymatic labels include luciferases (e.g., firefly luciferase and bacterial luciferase; U.S.
Patent No. 4,737,456), luciferin, 2,3-dihydrophthalazinediones, malate dehydrogenase,
urease, peroxidase such as horseradish peroxidase (HRPO), alkaline phosphatase, -
galactosidase, glucoamylase, lysozyme, saccharide oxidases (e.g., glucose oxidase, galactose
oxidase, and glucose-6-phosphate dehydrogenase), heterocyclic oxidases (such as uricase and
xanthine oxidase), lactoperoxidase, microperoxidase, and the like. Techniques for
conjugating enzymes to antibodies are described in O'Sullivan ef al., Methods for the
Preparation of Enzyme-Antibody Conjugates for use in Enzyme Immunoassay, in Methods in
Enzym. (ed. J. Langone & H. Van Vunakis), Academic press, New York, 73:147-166 (1981).

[0216] Examples of enzyme-substrate combinations include, for example:

(1) Horseradish peroxidase (HRPO) with hydrogen peroxidase as a substrate,
wherein the hydrogen peroxidase oxidizes a dye precursor (e.g., orthophenylene diamine
(OPD) or 3,3',5,5'-tetramethyl benzidine hydrochloride (TMB));

(i1) alkaline phosphatase (AP) with para-Nitrophenyl phosphate as chromogenic
substrate; and

(ii1))  P-D-galactosidase (B-D-Gal) with a chromogenic substrate (e.g., p-
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18Sr RNA AGT CCC TGC CCT TTG TAC ACA (SEQ ID NO'1) 7 CCG AGG GCC TCA CTA
AAC C (SEQ I D NO 2) CGC CCG TCG CTA CTA CCG ATT GG (SEQ I D NG 3)
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nitrophenyl-B-D-galactosidase) or fluorogenic substrate (e.g., 4-methylumbelliferyl-pB-D-
galactosidase).

[0217] Numerous other enzyme-substrate combinations are available to those
skilled in the art. For a general review of these, see U.S. Patent Nos. 4,275,149 and
4,318,980. Sometimes, the label is indirectly conjugated with the antibody. The skilled
artisan will be aware of various techniques for achieving this. For example, the antibody can
be conjugated with biotin and any of the four broad categories of labels mentioned above can
be conjugated with avidin, or vice versa. Biotin binds selectively to avidin and thus, the label
can be conjugated with the antibody in this indirect manner. Alternatively, to achieve
indirect conjugation of the label with the antibody, the antibody is conjugated with a small
hapten and one of the different types of labels mentioned above is conjugated with an anti-
hapten antibody. Thus, indirect conjugation of the label with the antibody can be achieved.

[0218] Aside from the sample preparation procedures discussed above, further
treatment of the tissue section prior to, during or following IHC may be desired. For example,
epitope retrieval methods, such as heating the tissue sample in citrate buffer may be carried
out (see, e.g., Leong et al. Appl. Immunohistochem. 4(3):201 (1996)).

[0219] Following an optional blocking step, the tissue section is exposed to
primary antibody for a sufficient period of time and under suitable conditions such that the
primary antibody binds to the target protein antigen in the tissue sample. Appropriate
conditions for achieving this can be determined by routine experimentation. The extent of
binding of antibody to the sample is determined by using any one of the detectable labels
discussed above. In certain embodiments, the label is an enzymatic label (e.g. HRPO) which
catalyzes a chemical alteration of the chromogenic substrate such as 3,3’-diaminobenzidine
chromogen. In one embodiment, the enzymatic label is conjugated to antibody which binds
specifically to the primary antibody (e.g. the primary antibody is rabbit polyclonal antibody
and secondary antibody is goat anti-rabbit antibody).

[0220] Specimens thus prepared may be mounted and coverslipped. Slide
evaluation is then determined, e.g., using a microscope, and staining intensity criteria,
routinely used in the art, may be employed. Staining intensity criteria may be evaluated as
follows (see Figure 12):

TABLE 2

Staining Pattern Score
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RPS13 CACCGTTTGGCCTCGATATTA (SEQ I D NO 4) 18.8 GGCAGAGCCTGTAGATGATTC ( SEQ
| D NO 5) ACCAAGCGAGTCCTCCCTCCC (SEQ I D
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No staining is observed in cells. 0
Faint/barely perceptible staining is detected in more 1+

than 10% of the cells.

Weak to moderate staining is observed in more than 2+
10% of the cells.
Moderate to strong staining is observed in more than 3+
10% of the cells.

[0221] In some embodiments, a staining pattern score of about 1+ or higher is
diagnostic and/or prognostic. In certain embodiments, a staining pattern score of about 2+ or
higher in an IHC assay is diagnostic and/or prognostic. In other embodiments, a staining
pattern score of about 3 or higher is diagnostic and/or prognostic. In one embodiment, it is
understood that when cells and/or tissue from a tumor or colon adenoma are examined using
IHC, staining is generally determined or assessed in tumor cell and/or tissue (as opposed to
stromal or surrounding tissue that may be present in the sample).

[0222] In alternative methods, the sample may be contacted with an antibody
specific for said biomarker under conditions sufficient for an antibody-biomarker complex to
form, and then detecting said complex. The presence of the biomarker may be detected in a
number of ways, such as by Western blotting and ELISA procedures for assaying a wide
variety of tissues and samples, including plasma or serum. A wide range of immunoassay
techniques using such an assay format are available, see, e.g., U.S. Pat. Nos. 4,016,043,
4,424,279 and 4,018,653. These include both single-site and two-site or "sandwich" assays
of the non-competitive types, as well as in the traditional competitive binding assays. These
assays also include direct binding of a labeled antibody to a target biomarker.

[0223] Sandwich assays are among the most useful and commonly used assays.

A number of variations of the sandwich assay technique exist, and all are intended to be
encompassed by the present invention. Briefly, in a typical forward assay, an unlabelled
antibody is immobilized on a solid substrate, and the sample to be tested brought into contact
with the bound molecule. After a suitable period of incubation, for a period of time sufficient
to allow formation of an antibody-antigen complex, a second antibody specific to the antigen,
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 antigen is
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determined by observation of a signal produced by the reporter molecule. The results may
cither be qualitative, by simple observation of the visible signal, or may be quantitated by
comparing with a control sample containing known amounts of biomarker.

[0224] Variations on the forward assay include a simultaneous assay, in which
both sample and labeled antibody are added simultaneously to the bound antibody. These
techniques are well known to those skilled in the art, including any minor variations as will
be readily apparent. In a typical forward sandwich assay, a first antibody having specificity
for the biomarker is either covalently or passively bound to a solid surface. The solid surface
is typically glass or a polymer, the most commonly used polymers being cellulose,
polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The solid supports
may be in the form of tubes, beads, discs of microplates, or any other surface suitable for
conducting an immunoassay. The binding processes are well-known in the art and generally
consist of cross-linking covalently binding or physically adsorbing, the polymer-antibody
complex is 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 binding of any
subunit present in the antibody. Following the incubation period, the antibody subunit solid
phase is washed and dried and incubated with a second antibody specific for a portion of the
biomarker. The second antibody is linked to a reporter molecule which is used to indicate the
binding of the second antibody to the molecular marker.

[0225] An alternative method involves immobilizing the target biomarkers in the
sample and then exposing the immobilized target to specific antibody which may or may not
be labeled with a reporter molecule. Depending on the amount of target and the strength of
the reporter molecule signal, a bound target may be detectable by direct labeling with the
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 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.
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NO 8) TCCGGGAGAAGAGCGACCCTCAC (SEQ | D NO. 9) VEGF- A GCA GAA TCA TCA
CGA AGT GG (SEQ I D NO 10)
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[0226] 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 exist, which are
readily available to the skilled artisan. Commonly used enzymes include horseradish
peroxidase, glucose oxidase, -galactosidase and alkaline phosphatase, amongst others. The
substrates to be used with the specific enzymes are generally chosen for the production, upon
hydrolysis by the corresponding enzyme, of a detectable color change. Examples of suitable
enzymes include alkaline phosphatase and peroxidase. It is also possible to employ
fluorogenic substrates, which yield a fluorescent product rather than the chromogenic
substrates noted above. In all cases, the enzyme-labeled antibody is added to the first
antibody-molecular marker complex, allowed to bind, and then the excess reagent is washed
away. A solution containing the appropriate substrate is then added to the complex of
antibody-antigen-antibody. The substrate will react with the enzyme linked to the second
antibody, giving a qualitative visual signal, which may be further quantitated, usually
spectrophotometrically, to give an indication of the amount of biomarker which was present
in the sample. Alternately, fluorescent compounds, such as fluorescein and rhodamine, may
be chemically coupled to antibodies without altering their binding capacity. When activated
by illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by
emission of the light at a characteristic color visually detectable with a light microscope. As
in the EIA, the fluorescent labelled 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 the molecular marker of interest. Immunofluorescence and EIA techniques
are both very well established in the art. However, other reporter molecules, such as
radioisotope, chemiluminescent or bioluminescent molecules, may also be employed.

[0227] It is contemplated that the above described techniques may also be
employed to detect expression of one or more of the target genes wherein the target genes are
antiangiogenic factors as defined herein. In certain embodiments, the target genes are VEGF-
A, VEGF-C, VEGF-D, bFGF and/or VEGFR3.

[0228] Methods of the invention further include protocols which examine the
presence and/or expression of mRNAs of the one ore more target genes, including, but not
limited to, VEGF-A, VEGF-C, VEGF-D, bFGF and VEGFR3, in a tissue or cell sample.

Methods for the evaluation of mRNAs in cells are well known and include, for example,
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hybridization assays using complementary DNA probes (such as iz situ hybridization using
labeled riboprobes specific for the one or more genes, including, but not limited to, VEGF-A,
VEGF-C, VEGF-D, bFGF and VEGFR3, Northem blot and related techniques) and various
nucleic acid amplification assays (such as RT-PCR using complementary primers specific for
one or more of the genes, and other amplification type detection methods, such as, for example,
branched DNA, SISBA, TMA and the like).

[0229] Tissue or cell samples from mammals can be conveniently assayed for
mRNAs using Northern, dot blot or PCR analysis. For example, RT-PCR assays such as
quantitative PCR assays are well known in the art. In an illustrative embodiment of the
invention, a method for detecting a target mRNA in a biological sample comprises producing
cDNA from the sample by reverse transcription using at least one primer; amplifying the
cDNA so produced using a target polynucleotide as sense and antisense primers to amplify
target cDNAS therein; and detecting the presence of the amplified target cDNA. In addition,
such methods can include one or more steps that allow one to determine the levels of target
mRNA in a 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 target cDNA can be determined.

[0230] Optional methods of the invention include protocols which examine or
detect mRNAs, such as target mRNAs, in a tissue or cell sample by microarray technologies.
Using nucleic acid microarrays, test and control mRNA samples from test and control tissue
samples are reverse transcribed and labeled to generate cDNA probes. The probes are then
hybridized to an array of nucleic acids immobilized on a solid support. The array is
configured such that the sequence and position of each member of the array is known. For
example, a selection of genes whose expression correlate with increased or reduced clinical
benefit of anti-angiogenic therapy may be arrayed on a solid support. Hybridization of a
labeled probe with a particular array member indicates that the sample from which the probe
was derived expresses that gene. Differential gene expression analysis of disease tissue can
provide valuable information. Microarray technology utilizes nucleic acid hybridization
techniques and computing technology to evaluate the mRNA expression profile of thousands
of genes within a single experiment. (see, e.g., WO 01/75166 published October 11, 2001;
(see, for example, U.S. 5,700,637, U.S. Patent 5,445,934, and U.S. Patent 5,807,522, Lockart,
Nature Biotechnology, 14:1675-1680 (1996); Cheung, V.G. et al., Nature Genetics
21(Suppl):15-19 (1999) for a discussion of array fabrication). DNA microarrays are

miniature arrays containing gene fragments that are either synthesized directly onto or spotted
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CAGTGTCAGGCAGCGAACAA (SEQ ID NGO 13) 27.9 CTTCCTGAGCCAGGCATCTG (SEQ I D NO
14) CTGCCCCACCAATTACATGTGGAATAATCA (SEQ I D NO 15) VEG--D
WO 2010/006232 PCT/US2009/050208

onto glass or other substrates. Thousands of genes are usually represented in a single array.
A typical microarray experiment involves the following steps: 1) preparation of fluorescently
labeled target from RNA isolated from the sample, 2) hybridization of the labeled target to
the microarray, 3) washing, staining, and scanning of the array, 4) analysis of the scanned
image and 5) generation of gene expression profiles. Currently two main types of DNA
microarrays are being used: oligonucleotide (usually 25 to 70 mers) arrays and gene
expression arrays containing PCR products prepared from cDNAs. In forming an array,
oligonucleotides can be either prefabricated and spotted to the surface or directly synthesized
on to the surface (in situ).

[0231] The Affymetrix GeneChip® system is a commercially available
microarray system which comprises arrays fabricated by direct synthesis of oligonucleotides
on a glass surface. Probe/Gene Arrays: Oligonucleotides, usually 25 mers, are directly
synthesized onto a glass wafer by a combination of semiconductor-based photolithography
and solid phase chemical synthesis technologies. Each array contains up to 400,000 different
oligos and each oligo is present in millions of copies. Since oligonucleotide probes are
synthesized in known locations on the array, the hybridization patterns and signal intensities
can be interpreted in terms of gene identity and relative expression levels by the Affymetrix
Microarray Suite software. Each gene is represented on the array by a series of different
oligonucleotide probes. Each probe pair consists of a perfect match oligonucleotide and a
mismatch oligonucleotide. The perfect match probe has a sequence exactly complimentary to
the particular gene and thus measures the expression of the gene. The mismatch probe differs
from the perfect match probe by a single base substitution at the center base position,
disturbing the binding of the target gene transcript. This helps to determine the background
and nonspecific hybridization that contributes to the signal measured for the perfect match
oligo. The Microarray Suite software subtracts the hybridization intensitics of the mismatch
probes from those of the perfect match probes to determine the absolute or specific intensity
value for each probe set. Probes are chosen based on current information from Genbank and
other nucleotide repositories. The sequences are believed to recognize unique regions of the
3’ end of the gene. A GeneChip Hybridization Oven (“rotisserie” oven) is used to carry out
the hybridization of up to 64 arrays at one time. The fluidics station performs washing and
staining of the probe arrays. It is completely automated and contains four modules, with each
module holding one probe array. Each module is controlled independently through

Microarray Suite software using preprogrammed fluidics protocols. The scanner is a confocal
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laser fluorescence scanner which measures fluorescence intensity emitted by the labeled
cRNA bound to the probe arrays. The computer workstation with Microarray Suite software
controls the fluidics station and the scanner. Microarray Suite software can control up to
eight fluidics stations using preprogrammed hybridization, wash, and stain protocols for the
probe array. The software also acquires and converts hybridization intensity data into a
presence/absence call for each gene using appropriate algorithms. Finally, the software
detects changes in gene expression between experiments by comparison analysis and formats
the output into .txt files, which can be used with other software programs for further data
analysis.

[0232] Expression of a selected gene or biomarker in a tissue or cell sample may
also be examined by way of functional or activity-based assays. For instance, if the
biomarker is an enzyme, one may conduct assays known in the art to determine or detect the
presence of the given enzymatic activity in the tissue or cell sample.

[0233] The kits of the invention have a number of embodiments. In certain
embodiments, a kit comprises a container, a label on said container, and a composition
contained within said container; wherein the composition includes one or more primary
antibodies that bind to one or more target polypeptide sequences corresponding to one or
more of target genes including, but not limited to, VEGF-A, VEGF-C, VEGF-D, bFGF and
VEGFR3, the label on the container indicating that the composition can be used to evaluate
the presence of one or more target proteins in at least one type of mammalian cell, and
instructions for using the antibodies for evaluating the presence of one or more target proteins
in at least one type of mammalian cell. The kit can further comprise instructions for
measuring expression levels of one or more target proteins to calculate a ratio between
expression levels of two target proteins. In one embodiment, one of the target protein is
VEGF-A. In another embodiment, the second target protein is VEGF-C, VEGF-D, bFGF or
VEGFR3. The kit can further comprise a set of instructions and materials for preparing a
tissue sample and applying antibody and probe to the same section of a tissue 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.

[0234] 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 the polynucleotide sequence of the
one or more genes including, but not limited to, VEGF-A, VEGF-C, VEGF-D, bFGF and/or

VEGFR3, under stringent conditions, the label on said container indicates that the
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composition can be used to evaluate the presence of and/or expression levels of the one or
more target genes including, but not limited to, VEGF-A, VEGF-C, VEGF-D. bFGF and/or
VEGFR3, in at least one type of mammalian cell, and instructions for using the
polynucleotide for evaluating the presence of and/or expression levels of one or more target
RNAs or DNAS in at least one type of mammalian cell. The kit can further comprise
instructions for calculating a ratio between expression levels of two target genes.

[0235] Other optional components in the kit include one or more buffers (e.g.,
block buffer, wash buffer, substrate buffer, etc), other reagents such as substrate (e.g.,
chromogen) which is chemically altered by an enzymatic label, epitope retrieval solution,
control samples (positive and/or negative controls), control slide(s) etc.

[0236] Although in the foregoing description the invention is illustrated with
reference to certain embodiments, it is not so limited. Indeed, various modifications of the
invention in addition to those shown and described herein will become apparent to those
skilled in the art from the foregoing description and fall within the scope of the appended
claims. All references cited throughout the specification, and the references cited therein, are

hereby expressly incorporated by reference in their entirety.

EXAMPLES

Example 1

In vivo studies

[0237] All studies were conducted in accordance with the Guide for the Care and
Use of Laboratory Animals, published by the NIH (NIH Publication 85—23, revised 1985).
An Institutional Animal Care and Use Committee (IACUC) approved all animal protocols.

[0238] Following human tumor model studies were conducted at Piedmont
Research Center, LLC (Morrisville, NC) using standardized techniques: A549, H460,
MV522, MDA-MB231, DLD-1, BxPC3, HT29, SKMES, PC3. Human tumor cells were
implanted subcutaneously in the right flank of each test mouse. For example, for H460,
xenografts were initiated from cultured H460 human non-small cell lung carcinoma cells
(grown to mid-log phase in RPMI-1640 medium containing 10% heat-inactivated fetal
bovine serum, 100 units/mL penicillin G, 100 ug/mL streptomycin sulfate, 0.25 pg/mL
amphotericin B, 1 mM sodium pyruvate, 2 mM glutamine, 10 mM HEPES, 0.075% sodium

bicarbonate, and 25 pug/mlL gentamicin) or from A549 human lung adenocarcinoma cells
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expression | evel of VEGF-C was calculated as follows: Relative expression

VEGF- C safufed-in %a%ﬁﬁ’ S [n(o@fﬁea RN 2 rg%duﬁl? gé‘lgallll%ﬁ 164 hvg%acgfat\é\ﬂ ) 0:1

determnedlnt e sanple, where Ct is hr es e
the cycl @Owaﬁmmaltoowmt%mm@wﬂlmu@r @é)d@ﬁ%]e stg@mmnewl aﬁe{%ﬁw@mﬁeact i on

Crosses Ea&?h&t@ﬁ(ﬁﬁ BOb ﬁ‘l @J:rm{l&{) £ %ﬁhﬂ?dlélln' pPMVEETRARDE SO IOkentBith Y. Sod T oM

differen eaction
the day of tumor 1mp1ant H460 cells were harvested and resuspended in PBS at a

S

concentration of 5 x 107 cells/mL. Each test mouse received 1 x 10" H460 tumor cells
implanted subcutaneously in the right flank. For A549 tumors, A549 cells were resuspended
in 100% Matrigel TM matrix (BD Biosciences, San Jose, CA) at a concentration of 5 x 10’
cells/mL. A549 cells (1 x 107 in 0.2 mL) were implanted subcutaneously in the right flank of
cach test mouse, and tumor growth was monitored.

[0239] Tumor growth was monitored as the average size approached 120-180
mm’. On study day 1, individual tumors sizes ranged from 126 to 196 mm’ and the animals
were sorted by tumor size into three treatment and control groups. Tumor volume was
calculated using the formula:

Tumor volume (mm®) = = (w” x 1)/2

where w = width and 1 = length in mm of the tumor.

[0240] All treatments were administered intra-peritoneally. Tumors were treated
twice weekly for up to 10-20 weeks with 5-10 mg/kg each of control antibody, an agent
blocking VEGF-A activity (anti-VEGF-A antibody B20-4.1 at 5 mg/kg), or the combination
of the two agents blocking VEGF-A and VEGF-C activity (anti-VEGF-C antibody at 10
mg/kg). For the combination treatment group, anti-VEGF-C antibody was administered no
later than thirty minutes after anti-VEGF-A antibody. Each dose was delivered in a volume
of 0.2 mL per 20 grams body weight (10mL/kg), and was scaled to the body weight of the
animal.

[0241] Tumor volume was recorded twice weekly using calipers. Each animal
was euthanized when its tumor reached the endpoint size (generally 1000 mm®) or at the
conclusion of the study, whichever came first.

[0242] The time to endpoint (TTE) was calculated from the following equation:

TTE (days) = (logo (endpoint volume, mm® — b) / m

where b is the intercept and m is the slope of the line obtained by linear regression of
a log-transformed tumor growth data set.

[0243] Animals that do not reach the endpoint are assigned a TTE value equal to
the last day of the study. Animals classified as NTR (non-treatment-related) deaths due to

accident (NTRa) or due unknown causes (NTRu) are excluded from TTE calculations (and
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expression was then calculated as a fraction to the relative expression to
an internal reference RNA that was identical in all experinental runs,
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expre55| on VE Norrra i zed expression e gene
expr essi dnfizadal ywi lscrm@lmcth@ wedipihtime MiGdpeind TABA G afesatmdnhgiohecdnopgesd r ange of

VEG-- A e ile they were in the higher
range of %fﬁ%%%@g%ﬂﬂ%@@pﬁgslg%Bg@g@%W&s| on range (Figures 1-3 and 5).

I n addi tion, Thé&seTrodealxprevsed @ ¢rys.idriay @ pEroentga b theoeddianéXIF efstbe omtof VEGFR3
(Figure 4 oupThE EWF%calﬂ;futlﬁedsqulf"St a correlation between an increase in

efficacy a “treatment with anti-VEGF-C and anti - VEGF- A
ant i bodi es an%ﬂﬁ[gh(ﬁ(rr T@t/1@ xolfOOVEGF C/ VEG-- A normalized rel ati ve expression

esult of ConBPHET TPRSEREAE N rret ot s R TA T PV SO Do es

and hi gheggoupati o of VEG-- DNEGF- A nornalized rel ative expr e55| on levels

(Figure 7), a correlati bet ween crease_in effi ult of
conbi ned treal¥édik wi %ﬁgg HyR \V@Cﬁ—ﬂl%? ollovipe e eguaion ? e/aT " hi gher

rati o of obFGHI VigEF2 ACED(CI‘SBlOOZG/ﬂer"e@ Afedién EXRREHS gRp hQ¥RINS a(dahgwe 8).
and/or a correlation between an increase in efficacy as a result of

conbi ned 8¢ AAERT Midish TR in- t%@umea%maHteutwvﬁgsmwl%ﬁlﬂqg%%ﬁ%é %Ad presence

of VEGFR&L%:C?&%@Q . @jﬂ/@c LU wh&h oS- MBS eE b the croup rdcO%88L The gene
eXpI‘eSSI on anal ysI s urt er su est a correl ation ? ween an | ncrease I n

ef fi cacy carir@ ag@@@nﬂ TH = rpashinayi Tildointthesgipvraisecivipg the aﬁqﬁt&hl@d;mgcy BpltAant i - VEGF- A

ant i bodi %?on@j‘%e?%ghﬁfgu?@stdAogganE{E% C/ VEGF- A and VEGF- DNEGF- A nornal i zed
rel ative expressi evel s '(Figure 9), a correlation between an increase in

efficacy as alt2d6ll t Adtmativey, thach%FEBtwrs seloviteh fdlovingEGRREI G A TERY | - VEGF- A
anti bodi e f‘”@gﬁlég;l‘?(fo Gv%{nle?: Ohe 6 %’T%%:t ﬁ@lg re\égﬁz ggr}%%:?f%l&%[)ga' | zed

relative pre S evel's (Frgure ion tween an
i ncr ease ViEGleAfalaacandds= medlelsimFE noﬂlegmmbmwed'ntgrtbamlgemmblbbkmgWEVEG: C and

anti - VEGF A 2Yné¢l;b\(¢ceh5§es and. | ‘%’%\Z%ﬁg %ﬁ% bFGF/ VEG-- A and VEGFDNEG-- A

nor mal i zed i %?es igure 11).
[0247] In some studies efficacy was calculated as percent tumor growth inhibition

(%TGI), which was calculated as follows:

%TGI = [(median tumor volume control — median tumor volume treated) / median
tumor volume control] x 100

[0248] The A%TGI was calculated as the difference in %TGI between the group
receiving the two agents blocking VEGF-A and VEGF-C, and the group receiving the agent
blocking VEGF-A alone.

[0249] Tumor were harvested and fixated overnight in 10% NBF, followed by
70% EtOH and subsequent embedding in paraffin.

[0250] Anti-VEGF-C antibody treatment resulted in delay in tumor progression in
H460 and A549 tumors when combined with anti-VEGF-A treatment (Figures 6, 7 and 8).
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VWHAT IS CLAIMED: 1. A nethod of identifying a patient who may benefit from
anti-cancer therapy in addition to VEGF antagoni st, conprising determ ning
t he rati owbebwaes3expr essi on | evel of a gene and expres®Ccomsk@wmso2os VEG-- A
in a sanple obtained fromthe patient, wherein a change in the ratio
bet ween the expression | evel of said gene and the expression |evel of
VEGF-A in the sanple as conpared to the rati o between the expression |evel
of said geagpag the expression |level of VEG-A in a reference sanple
|nd|cate§_Tﬁl%_The patient nmay benefit fromanti-cancer therapy in addition
to VEGF antagonist. 2. The nethod of claim11, wherein the change in the
ratio i siH& increase. 3. The nethod of claim1, wherein the change in the

ratio is a degpépse. MierothR B&IAHoRpafak@ dhdedddhemelsvdh@aifdoessi on | evel
is NRNA expression |evel. 5. The nethod of claim1, wherein the expression

level is -Givnina R spRgSTCEh antipdy (1BE, Japwp. frbbegfons afercparaifinizedi n sai d
gene is %E}dl‘a{éa'af?@ﬁmje‘éteﬁ@&’f&}fget R%trle]JE!G{DHPJ 'G%i;nﬁlﬁ lfénﬁfnﬁ?kg El’{&ag&%h{' the
expre55| onh | evel MRNA expr ession | evel claim7,

wher ei n tph@xwmmcwpfr(é@é logr, Gathersbirg, mla@mﬂb@d@ﬁdn@lqmmmﬂbw@m 9. The
met hod off, 8+1@n!o 73%1}‘141&2{1:13& %r&ﬁﬁ&& a&c’&r&uﬁ@ ﬁ%hﬁoﬁ%kﬁﬁ% chine MRNA

expression leve |ogen|c actor expression | evel of
VEGF- A i §nd0geinmsr1masmonglﬁlllnﬁ'WererkéQCIkchb}omcmaaomwﬁh 1 epdiseruman d%angi ogeni ¢

factor is %g%gg gb 11 The af; g r ryco n term ning
the ratio 2R S%&p é?@on ngg ]?WVEEE(%EEIﬁ%I %Zgﬁgggélon | evel
of VEGF- Avals rillutla@tos()aimg/m,l 1n/%16¢kmgmetulrtearrdanaubatb@vvvtbdn sadRNA f@xlplr a&d%li.on | evel of
VEG-- D a%gtl c @%g% %gEGF Allq:%§ %g? rgﬂ@ﬁeased as
conpar ed 8(Pﬁ81P ﬁﬁﬁﬁu% B B ITHHC LY e d nmRNA
expr essi ooffbey @hn@,fseé(ﬁﬁ?wérehﬁbubiit@d wéh eloangdeed aedp hdti-rabbit antibody (Vector

Laboratories, Burlingame, CA) at 7.5 pg/ml in blocking serum for 30 min at RT. Sections

were washed, followed by incubation with peroxidase coupled avidin reagent (Vector

Laboratories, Burlingame, CA) for 30 min at RT. Following additional washes, bound

antibody was detected using the peroxidase substrate DAB (Pierce, Rockford, IL). Sections

were washed, coversliped and subjected to IHC scoring. THC score was determined as

follows:

Staining Pattern Score
No staining is observed in cells. 0
Faint/barely perceptible staining is detected in more 1+

than 10% of the cells.

Weak to moderate staining is observed in more than 2+
10% of the cells.
Moderate to strong staining is observed in more than 3+
10% of the cells.

[0252] Representative images of stained sections of xenograft tumors showed that
H460 and A549 are positive for VEGF-C expression by IHC (Figure 13). These results
indicate that there is a correlation between IHC score and delay in tumor progression

(A%TGD) for H460 and A549 tumor models (Figure 14).
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12. The method of claim 10 further conprising determning the rati o between
MRNA expression | evel of bFGF2 and nRNA expression |evel of VEG--A in the
sanpl e, wwNereiwnostize rati o bet ween nRNA expressi on | evel pofi/usk@Eas@ngl nRNA
expression level of VEG--A in the sanple is increased as conpared to the
rati o between nRNA expression |evel of bFGF2 and nRNA expression | evel of
VEG--A in the reference sanple. 13. The nethod of claim®6, wherein said
angi ogeniE(;mt_n?@etpr is VEG--D. 14. The nmethod of claim 13 further conprising
determ ning € rati o between nRNA expression | evel of VEG--C and nRNA
expression level of VEG--A in the sanple, wherein the ratio between nRNA
expr essi cAA8QBHOL: VEGF- C and mRNA expression |evel of VEGF-A in the
sanple is increased as conpared to the rati o between nmRNA expression | evel
of VEGF-C and[0ZBNA eXxpiossih thick miéaitodd seWiédsward dut o hughekengafisanpl e.  15.

The rrethod of cIa|m1 further r determining. the rati o between
MRNA expreE@ighixpd pajatl leenmﬁgﬁiﬂzl aHe ﬁ%iwb%ewﬁé%wéds q%w&RRacrhe@@@ﬁ% in the
sanpl e, \WaRh&sNnliBLpoAY, i m) 8 LWES ParBRNAY R XK €§iahiARedl 1@\1@@ nlfnvi b 2aaRd MRNA
expression |level of VEG-A in the sanple is increased as conpared to the

rati o betURBBRSIFRNANENES STdRnM Epeainips tiypzenat HiRaid gHedss ghlifavel  of
VEGF- A i e Elﬁ?ul%@ﬁaﬁBﬁ%ﬁe@@@ﬁ%'aﬁ drlt1>&S and B%esrf@& (Wégnglft aQSaleﬁi PryBRLRIK said
angi ogeni c factor is . The nethod of claimi16 further conprising
det er m nM‘@km&@mtm%C%@pm@eﬁawmmrwmr@@@ql oRoljoaxieg co(hfmwafww@nﬂlerrRNA

expr eSS| en nMRNA
exbr essi o O N o R P & R PP R <
sanpl e i s’vquhbin@sfwdvi&lsth@mmmed angdysih D Nat ives vatowedby PiRiMasxigdesstioon | evel

of VEG-- ve i ﬁasrigple 18.
The net hgd%g}% fg{'ﬂ\ﬁb ngﬁ urt gro lu%on%lrn?g?nn GEB%A\S rﬂ%lé@r?s Jh?%cg{nr%g?tglo bet ween
MRNA expméslshombuféveientufugv&@:pr@qambM@mﬁm@%ﬂ@andf&m@lto afheWEEEEA I N t he
sanpl e, Zﬁ\p t he rati o dr’rR ?t F,Sﬁt 1VEGF D and nRNA
expressi o &Vet CHFeREL A‘V‘?r%aﬁs‘??ée s‘b?rﬁ%laeSp <SP °c?“e‘%§r°da 1038%?%% ed to the
rati o bet(aeomt, HaMNér @i 029 Sindr30Ingvetotad RNEGsked PeratattiniRNAhexpressit@and evel of
VEGF- A in the. refelrence sanple. 19. The method of claim1, wherein the VEGF
ant agoni StPTFEAAFYEGE anti body. 20. The nethod of claim 19, wherein the
anti-VEGF anti body is bevaci zumab. 21. The nethod of claim19 further
conpri si Q@ TaRIIR ni stering to the patient an effective anount of anti-cancer
therapeutic agent in addition to the anti-VEG- anti body. 22. The net hod of

claim 21, whefl) e haFRRARL: MIBHARRU L6 Dked 5: Al beNECFC

expression analysis of 18SrRNA and RPS13 (housekeeping genes), and human VEGF-A,
human VEGF-C, human VEGF-D, human bFGF and human VEGFR3.

Gene assay Sequence Assay sensitivity *
18SrRNA AGT CCC TGC CCT TTG TAC ACA (SEQ ID 7

NO:1)

CCG AGG GCC TCA CTA AACC(SEQID
NO:2)

CGC CCGTCG CTA CTA CCG ATT GG (SEQ
ID NO:3)

RPS13 CACCGTTTGGCTCGATATTA (SEQ ID NO:4) | 18.8
GGCAGAGGCTGTAGATGATTC (SEQ ID
NO:5)

ACCAAGCGAGTCCTCCCTCCC (SEQ ID
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23. The nethod of claim 22, wherein the anti-VEG- anti body and the

anti-VEGF-C anti body are adm ni stered sinultaneously. 24. The net hod of

claim1l, wbersimeiske sanpl e obtained fromthe patient

25. The nmethod of claim 1 further conprising determning
i mmunohi stochem stry (1 HC) score conprising performng |HC assay for said

I PCA/USRELO80288A NP €.

gene, wherein the I|HC score is at least 1+. 26. The nmethod of claim 25,
wher ei n [The THC SC(N(Q? S at least Z2+. 27. The method of claim 25, |wherein
the IHC|score is 3 8. The nethod of claim11 further conprising
determ ni ng whet her the sarrpl e corrprl ses a tunor celll that expr esses
VEGFRS3, [vw¢ FEI T P eRTEEGR EX Lo mor: that—the—pati ent
may benepg;ﬁt from an |-cancer era % ag)ld tion to 3&& ant agoni st. 29.
The met hod of cl ai mcz&,cmewmwcmmv&em&w@mm on is nRNA expression.
30. The |nmet hod of Eér]p 29, wherein the presence of |[VEGFR3 nRNA expressi on
is deterim ned usirn (3 PCR or qPCR. 31. The nethod|of claim 28, wherein
the VEGER3 expr essim@TGGGREANE AGEGACESIIONT (SBR IDThe net hod of cl ai m 28,
wherein [the presence of VEGFR3 protein expression ig determ ned using | HC
assay. |33. The met¥d® of claim1 further conpri sing nmeasuring expression
| evel off VEGFR3, wherein the expression lTevel of VEGFR3 in the sanple is
increased as conpared to the reference sanple
VEGF-A GCA GAA TCA TCA CGA AGT GG (SEQ ID 23.7
NO:10)
TCT CGA TTG GAT GGC AGT AG (SEQ ID
NO:11)
TGC GCT GAT AGA CAT CCA TGA ACT TCA
(SEQ ID NO:12)
VEGF-C CAGTGTCAGGCAGCGAACAA (SEQID 27.9
NO:13)
CTTCCTGAGCCAGGCATCTG (SEQ ID NO:14)
CTGCCCCACCAATTACATGTGGAATAATCA
(SEQ ID NO:15)
VEGF-D CTGCCAGAAGCACAAGCTAT (SEQID 25.1
NO:16)
ACATGGTCTGGTATGAAAGGG (SEQ ID
NO:17)
CACCCAGACACCTGCAGCTGTG (SEQID
NO:18)
VEGFR3 ACAGACAGTGGGATGGTGCTGGCC (SEQID | 25.6
NO:19)
CAAAGGCTCTGTGGACAACCA (SEQ ID
NO:20)
TCTCTATCTGCTCAAACTCCTCCG (SEQ ID
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34. The nethod of claim 33, wherein the expression |evel of VEGFR3 is nmRNA
expression |level. 35. The nethod of claim 34, wherein the increased nRNA
expressi onolzewalos3t VEGFR3 is in tunor cells. 36. The meCha$2@b/osi288 m 1
further conprising determ ning i nmunohi stochem stry (1HC) score conprising
perform ng | HC assay for said gene and determ ni ng whet her the sanple
conprises a tunor cell that expresses VEGFR3, wherein the | HC score of at

| east 14 and presenge,pf VEGFR3 expression i ndi categ that the patilent may
benefit fromanticancer therapy in addition to VEG-lantagonist. 37. The

met hod of claim36, wherein the IHC score is at |east 2+. 38. The nethod of
cl ai m 36," ANA@BEE O HEG IFeregebRYA] (639:338; §dontagheMepitHg &/ 19F. (eMai m 36, wherein
t he VEGFR3 expression is nRNA expression. 40. The nethod of claim 39,
wherein the pr@sspnceref ox¥EFRRS KEMbLAKRERSS 8% &prdabelciinedresing gRT- PCR
or qPCR 41. The nethod of ciaim 36, wherein the VEGFR3 expression is
protei n &%presyptehas @Bowsrhe net hod of claim 41, wherein the presence of
VEGFR3 prot ei ReR¥R! &prk@h VEGHRT &1 MLnedpisi NG HE 1352y witft 3+ adibgnif®t hod of
claim1 further conprising determning whether the sanple conprises a tunor
cel | t hatin 8Rpperls.ashoyrCs Me thpdold ¢yclsr esence of VEGF- D expressi on i ndi cat es
that the pati i mRyehEREhid thOR APLlaSARERLr VBBFAPY! Bidfididdon o VEGH
antagoni st. 44. The method of claim43, erein the VEG--D expression is
MRNA exprfelésison. 45. The met hod of claim 44, wherein the presence of VEGF-D

MRNA expr essi iy, 1is. (Q(%I;e%lgﬂ (gdrys siangge =ﬂb F[)@? 18Cs)rI;zNAqE€Bsz13)/ 2— Ct vegr.c) with

Ct determined in the sample, where Ct is the threshold cycle.

The Ct is the cycle number at which the fluorescence generated within a reaction
crosses the threshold line.

[0256] To allow comparison of results from different reaction plates, relative
expression was then calculated as a fraction to the relative expression to an internal reference
RNA that was identical in all experimental runs, multiplied by 100:

Normalized relative expression VEGF-C gample = (relative expression VEGF-C gample /
relative expression VEGF-C eference RNa ) X 100, where relative expression VEGF-C reference
rNa = 2 eXp (Ct 13sirna — Ct vigre) with Ct determined in the reference RNA

[0257] Using this calculation, samples that had any signal in the QRT-PCR
reaction had values above ‘1°, samples with values below ‘1’ are negative for the particular
analyte.

[0258] The ratio between the relative expression levels of VEGF-C and VEGF-A
were then calculated as follows:

Normalized expression VEGF-C / Normalized expression VEGF-A

[0259] The gene expression analysis indicates that H460 and A549 were in the lower
range of VEGF-A expression range in tumor models, while they were in the higher range of
the VEGF-C, VEGF-D and bFGF expression range (Figures 1-3 and 5). In addition, these
models were positive for tumor cell expression of VEGFR3 (Figure 4). These results
suggest a correlation between an increase in efficacy as a result of combined treatment with
anti-VEGF-C and anti-VEGF-A antibodies and higher ratio of VEGF-C/VEGF-A normalized
relative expression levels (Figure 6), a correlation between an increase in efficacy as a result

of combined treatment with anti-VEGF-C and anti-VEGF-A antibodies and higher ratio of
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46. The nethod of claim 43, wherein the VEGF-D expression is protein
expression. 47. The nethod of claim43, wherein the presence of VEG-D
protei n expreBwioes2i s det erm ned using | HC assay. 48. APKITtUSe@95(288 Nng an
array conprising pol ynucl eotides capable of specifically hybridizing to one
or nore genes and to VEG--A, wherein the kit further conprises instructions
for using said array to determ ne rati os between the expression | evels of
one_of wmﬁgn%@ﬁn%rﬁn@eé{&ﬁiﬁwé\eme@foﬁ%&ers (F@%p@nsa y&n@ﬁén%w@elpﬁ%l ent to
anti-angi ogenic therapy or anti-cancer th erag» wherein a ch ang in the
ratio betwEee Maiegpiessibioticepbinedreament sadbantnE G Coad anty¥REE-And

eXPr essi Qb tRlunPhiohE /PGS GARR. findifrc £ RIRRL il Gioh ik fr et N

t he expression eve% he sane gene an tﬁe expr essi on VEG-- A in
a refer em@né/anfpc@rqla’qldn bettveen arhiagreashan gicacgns a raaylt plegeatbined tregment with

anti - angi, ant i

ant agont SRS R-GdR BREVELr A bGRECEY SABKARY NERLRIE bR R ¥ Rer, |

i ncr easedellg@igurhd). kit of cl ai m 48, wherein the change i n the ratio is
decreased. 51 kit of ¢l n_at t he sai d genes
is an angi ogeh! c&‘?T e gl a“W%SV}h%erF‘é%grﬁ forr?ilﬁtl%“&ehwes?ﬁf‘ T&ngiogeni ¢
factor i snMECGey@s abSult Eh@mihntedoffeamieat witlbdnti-VREF € andsati/ BGgAagabudiesf act or

55 The et Paperii G RGN B T AR BT R oplieonsg "a

set of campeBUREarcRpablreldion detveet Aanigerexp eSSt ab ewehis ofdondiiedor nore

genes and expression. | eve VEGE- o determn atios en e pressi on
[evel s oft® tﬂ@nbwlmﬂe éﬁecsan&ﬁan-\éﬁﬁfeé@%wdﬂf‘é@m ﬁl@?@fv@@ﬂfgff% l e

obt ai ned ahd YWGE-QIBEOA nohE& ﬂalaav@&)@ﬂggoﬁ nvélbmglateum hed/veen t he
expre55|on | evel of at | east one of said genes and the expression | evel of

VEGF- A i FOfHalh?pYen 48 et etiicaey asidesubiof eopRipe e Vek phiessi on | evel

of the samsmengdandvibe @m{b%aﬁ S| ﬂlgaéﬂanefofMﬁﬁiﬁvéaFnA and 9terence sanpl e
indicates that the patient may benefit from anti-angi ogenic therapy or

ant i - cand¥VEGCHeh apynafiredgeldtivg Q%ﬁreﬁw\}mﬂs diigugdhi st .
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57. The set of conpounds of claim56, wherein the conpounds are
pol ynucl eoti des. 58. The set of conpounds of claimb56, wherein the
conmpoundsweneipmaetsei ns. 59. The set of conpounds of cl aiPoTAS2000t0802e8 n t he
proteins are anti bodies. 60. The set of conpounds of claim56, wherein at
| east one of the said genes is an angiogenic factor. 61. The set of
conpounds of claim®60, wherein said angi ogenic factor is VEG-—-C. 62. The
set of caypad@sceA¥ikd: m 60, wherein said angi ogenic factor is VEG--D. 63.
The set of conpounds of claim60, wherein said angiogenic factor is bFG-.
64. The set of conpounds. of claim 60, wherein said angiogenjc factor is
VEGFR3. |- A method of 1dentifying a patient who may benefit from anti-cancer therapy in addition to

VEGF antagonist, comprising determining the ratio between expression level of a gene

and expression level of VEGF-A in a sample obtained from the patient, wherein a change

in the ratio between the expression level of said gene and the expression level of VEGF-A

in the sample as compared to the ratio between the expression level of said gene and the

expression level of VEGF-A in a reference sample indicates that the patient may benefit

from anti-cancer therapy in addition to VEGF antagonist.
2. The method of claim 1, wherein the change in the ratio is an increase.
3. The method of claim 1, wherein the change in the ratio is a decrease.
4. The method of claim 1, wherein the expression level is mRNA expression level.
5. The method of claim 1, wherein the expression level is protein expression level.
6. The method of claim 1, wherein said gene is an angiogenic factor.
7. The method of claim 6, wherein the expression level is mRNA expression level.

8. The method of claim 7, wherein the mRNA expression level is measured using qRT-PCR

or qPCR.

9. The method of claim 7, wherein the change in the ratio between the mRNA expression

level of said angiogenic factor and the mRNA expression level of VEGF-A is an increase.
10. The method of claim 6, wherein said angiogenic factor is VEGF-C.

11. The method of claim 10 further comprising determining the ratio between mRNA
expression level of VEGF-D and mRNA expression level of VEGF-A in the sample,
wherein the ratio between mRNA expression level of VEGF-D and mRNA expression
level of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of VEGF-D and mRNA expression level of VEGF-A in the reference

sample.

12. The method of claim 10 further comprising determining the ratio between mRNA

expression level of bFGF2 and mRNA expression level of VEGF-A in the sample,
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13.

14.

15.

16.

17.

18.

wherein the ratio between mRNA expression level of bFGF2 and mRNA expression level
of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of bFGF2 and mRNA expression level of VEGF-A in the reference

sample.
The method of claim 6, wherein said angiogenic factor is VEGF-D.

The method of claim 13 further comprising determining the ratio between mRNA
expression level of VEGF-C and mRNA expression level of VEGF-A in the sample,
wherein the ratio between mRNA expression level of VEGF-C and mRNA expression
level of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of VEGF-C and mRNA expression level of VEGF-A in the reference

sample.

The method of claim 13 further comprising determining the ratio between mRNA
expression level of bFGF2 and mRNA expression level of VEGF-A in the sample,
wherein the ratio between mRNA expression level of bFGF2 and mRNA expression level
of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of bFGF2 and mRNA expression level of VEGF-A in the reference

sample.
The method of claim 6, wherein said angiogenic factor is bFGF.

The method of claim 16 further comprising determining the ratio between mRNA
expression level of VEGF-C and mRNA expression level of VEGF-A in the sample,
wherein the ratio between mRNA expression level of VEGF-C and mRNA expression
level of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of VEGF-C and mRNA expression level of VEGF-A in the reference

sample.

The method of claim 16 further comprising determining the ratio between mRNA
expression level of VEGF-D and mRNA expression level of VEGF-A in the sample,
wherein the ratio between mRNA expression level of VEGF-D and mRNA expression
level of VEGF-A in the sample is increased as compared to the ratio between mRNA
expression level of VEGF-D and mRNA expression level of VEGF-A in the reference

sample.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

The method of claim 1, wherein the VEGF antagonist is anti-VEGF antibody.
The method of claim 19, wherein the anti-VEGF antibody is bevacizumab.

The method of claim 19 further comprising administering to the patient an effective

amount of anti-cancer therapeutic agent in addition to the anti-VEGF antibody.

The method of claim 21, wherein the anti-cancer therapeutic agent is anti-VEGF-C

antibody.

The method of claim 22, wherein the anti-VEGF antibody and the anti-VEGF-C antibody

are administered simultaneously.
The method of claim 1, wherein the sample obtained from the patient is a tissue sample.

The method of claim 1 further comprising determining immunohistochemistry (IHC)
score comprising performing THC assay for said gene, wherein the IHC score is at least

1+.
The method of claim 25, wherein the IHC score is at least 2+.
The method of claim 25, wherein the IHC score is 3+.

The method of claim 1 further comprising determining whether the sample comprises a
tumor cell that expresses VEGFR3, wherein presence of VEGFR3 expression indicates

that the patient may benefit from anti-cancer therapy in addition to VEGF antagonist.
The method of claim 28, wherein the VEGFR3 expression is mRNA expression.

The method of claim 29, wherein the presence of VEGFR3 mRNA expression is
determined using qRT-PCR or qPCR.

The method of claim 28, wherein the VEGFR3 expression is protein expression.

The method of claim 28, wherein the presence of VEGFR3 protein expression is

determined using IHC assay.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

The method of claim 1 further comprising measuring expression level of VEGFR3,
wherein the expression level of VEGFR3 in the sample is increased as compared to the

reference sample.

The method of claim 33, wherein the expression level of VEGFR3 is mRNA expression

level.

The method of claim 34, wherein the increased mRNA expression level of VEGFR3 is in

tumor cells.

The method of claim 1 further comprising determining immunohistochemistry (IHC)
score comprising performing THC assay for said gene and determining whether the
sample comprises a tumor cell that expresses VEGFR3, wherein the IHC score of at least
1+ and presence of VEGFR3 expression indicates that the patient may benefit from anti-

cancer therapy in addition to VEGF antagonist.

The method of claim 36, wherein the IHC score is at least 2+.

The method of claim 36, wherein the IHC score is 3+.

The method of claim 36, wherein the VEGFR3 expression is mRNA expression.

The method of claim 39, wherein the presence of VEGFR3 mRNA expression is
determined using qRT-PCR or qPCR.

The method of claim 36, wherein the VEGFR3 expression is protein expression.

The method of claim 41, wherein the presence of VEGFR3 protein expression is

determined using IHC assay.

The method of claim 1 further comprising determining whether the sample comprises a
tumor cell that expresses VEGF-D, wherein presence of VEGF-D expression indicates

that the patient may benefit from anti-cancer therapy in addition to VEGF antagonist.
The method of claim 43, wherein the VEGF-D expression is mRNA expression.

The method of claim 44, wherein the presence of VEGF-D mRNA expression is
determined using qRT-PCR or qPCR.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

The method of claim 43, wherein the VEGF-D expression is protein expression.

The method of claim 43, wherein the presence of VEGF-D protein expression is

determined using IHC assay.

A kit comprising an array comprising polynucleotides capable of specifically hybridizing
to one or more genes and to VEGF-A, wherein the kit further comprises instructions for
using said array to determine ratios between the expression levels of one of more said
genes and VEGF-A to predict responsiveness of a patient to anti-angiogenic therapy or
anti-cancer therapy, wherein a change in the ratio between the expression level of at least
one of said genes and expression level of VEGF-A in the sample as compared to the ratio
between the expression level of the same gene and the expression level of VEGF-A in a
reference sample indicates that the patient may benefit from anti-angiogenic therapy or

anti-cancer therapy in addition to VEGF antagonist.

The kit of claim 48, wherein the change in the ratio is increased.

The kit of claim 48, wherein the change in the ratio is decreased.

The kit of claim 48, wherein at least one of the said genes is an angiogenic factor.
The kit of claim 51, wherein said angiogenic factor is VEGF-C.

The kit of claim 51, wherein said angiogenic factor is VEGF-D.

The kit of claim 51, wherein said angiogenic factor is bFGF.

The kit of claim 51, wherein said angiogenic factor is VEGFR3.

A set of compounds capable of detecting expression levels of one or more genes and
expression level of VEGF-A to determine ratios between expression levels of one or more
genes and expression level of VEGF-A in a sample obtained from a patient, wherein a
change in the ratio between the expression level of at least one of said genes and the
expression level of VEGF-A in the sample as compared to the ratio between the
expression level of the same gene and the expression level of VEGF-A in a reference
sample indicates that the patient may benefit from anti-angiogenic therapy or anti-cancer

therapy in addition to VEGF antagonist.
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57.

S8.

59.

60.

61.

62.

63.

64.

The set of compounds of claim 56, wherein the compounds are polynucleotides.
The set of compounds of claim 56, wherein the compounds are proteins.
The set of compounds of claim 58, wherein the proteins are antibodies.

The set of compounds of claim 56, wherein at least one of the said genes is an angiogenic

factor.

The set of compounds of claim 60, wherein said angiogenic factor is VEGF-C.
The set of compounds of claim 60, wherein said angiogenic factor is VEGF-D.
The set of compounds of claim 60, wherein said angiogenic factor is bFGF.

The set of compounds of claim 60, wherein said angiogenic factor is VEGFR3.
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