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the nost deadly threats to human healtH- In the U S. alone, cancer affects
nearly 1.3 mllion new patients each year, and is the second | eadi ng cause
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t here have been significant advances in the nedical treatnment of certain
cancers, the overall 5-year survival rate for all cancers has inproved only
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detection and treatnent extrenely difficult. 10Dependi ng on the cancer
type, patients typically have several treatnent options available to them
i ncl udi ng chenot herapy, radiation and anti body-based drugs. Di agnostic

nmet hods Usqfh:é é)rés@ﬁt iRVaRibA rd1gs fJ inPihEA arfito®@EBitbhoMchil Fotpkdplignélidicgat ment
r egi mens . wou

reat“éﬁbeneflt cllnlcal(ga E% ment. of tﬂﬁse patients.

Sever al®ULOHi 04 RPN MESARCFT PAECHS IPUPA VIt AL RANGRREG WI5F®Ysi on with the
identification of specific cancer types, e.g., by nutation-specific assays,
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Xpression n-a sanp
obt a| neaajectlcrtmwtrrpéogmaﬁtmewﬂue Qﬂg@n@r:xprmsghwnleszlm@@@mnmeeve| of bFGF |n t he
sanpl e obtained fromthe patient as conpared to a reference sanple
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5Anot her gﬁgqﬁ; kﬁe |§%ent|og &ﬁOVI des. neého s, of .predicting responsiveness
of a pdff CHng B CBHMPLIT P EG TSRt AP RaHEly conpri si ng
determ ni ng expression |evel of bFGF in a sanple obtained fromthe patient,
whekei n hi ghe methqpised shoopredcay piveltfe@rean e uhibizshinpl variasy afcopiage dndladiag, for
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certain enbodi ment s, antl-VEGF antibody is a npnocl onal” ant i
cert ai AMUIHIOHAER Hepfment ttﬁéacafnm dofgragmigg Preesays ey ipdiyidupRatants apd Hb%%stsétnﬁ
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15 nmg/ kg of 15 bevaci zumab. In certain enbodi nents,

the antngﬁﬁmbggﬂ?%ﬂt%%?%ﬁﬁ further conprises

The present invention is based, in part, on the discovery that expression levels of bFGF in
patients suffering from cancer correlate with increased clinical benefit from anti-angiogenic

therapy. Accordingly, one aspect the invention provides methods of identifying a cancer patient
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adm ni stering at |east one chenotherapeutic agent to the patient. In
certain enbodi nents, at |east one of the chenotherapeutic agents is

ci spl ati rworogenssiobabi ne. I n certain enbodi nents, the aRCIARR0OGESRS C
therapy further conprises adm nistering at | east two chenot herapeutic
agents to the patient. In certain enbodi-nents, at |east two

chenot herapeutic agents are cisplatin and 20 gentitabine. In one

enbodi t r - ed from
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met hods o e present invention Purt her conprise”adm nistering an

ef f ect iHPBOGHIGHICTPY- at | east one chenot herapeutic agent to the patient. In
certain enbodi ments, at |east one of the chenotherapeutic agent is
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gg IHBNA expression |evel. In certain enbodiments, the protein
expres eveI of bFGF in the sanple is greater than about 2 pg/m. In
certain enbodrnents the protein expression | evel of in the sanple is

greater t hdhoapeNpPodimsay rhe higher gpression lergodibhEktia thy %%elp;lﬁr ehtaingd EQPYtEE si on
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e re erence sa I'S ess an “about n certain
enbodr reenmlsmgnémml@faéronOé%érleg/gg@ﬁbrwerun@b bFGF in the reference sanpl e
is equal to or less than about 6 pg/m. In certain enbodinents, the protein
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protei N expressi on er t
enbodi weritis embhdinisRGE tlpqrrmtbo of the present invention ﬁ,rrther comprise adrmnlstermg an

effective amount of at least one chemotherapeutic agent to the patient. In certain embodiments,
at least one of the chemotherapeutic agent is cisplatin or gemcitabine. In certain embodiments,

the methods of the present invention further comprise administering an effective amount of at



25 expression level in the sanple is greater than about 4 pg/m. In certain
enbodi nents, the bFGF protein expression level in the sanple is greater

t han abouwo@opdi3ados | n certain enbodi nents, the bFG- pr @CEIRP2@006358$1 On

|l evel in the sanple is greater than about 6.9 pg/m. In certain

enbodi ments, the anti-VEGF anti body adfi-nistered to the patient is a

nonocl onal antibody In certain embodinents, the anti-VEG- antibody

adm ni i A
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cer t ai whempibaianetiosngentsarqeisiletin andseeawitebinst ered 5 ng/ kg, 7.5 ng/ kg, 10
ng/ kg or 15 ngy/ kg of bevaci zumab. In certain enbodi nents, the effective
anount of Dﬁl‘()ﬁ?e'ré Pthb Mdleniién C@@kﬂd@s ScHoRd omeétﬁ@ a&?aftlb@tmzlth%z?ntﬁ\/@ﬁkg of
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enbodi nents, the chenotherapeutic agent is 5 carboplatin. In certain
embodi ment 40 cerpran embpdinisatsathe gxpissegreleveliod bh&at] beinpaatasurad ig profein n

enbodi RPteSsiort AeIC R RBEAL CABEYH Rt 28R Motk e@lﬁ@é‘@nﬁ@ ¥&At is aGREd @lifg an
enbodi nents, the nmethods of. present invention further co r|s
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enbodi ment s cancer |s non- sna cancer. |In certain
enbodi FRMP,is greater theg abaGepe/mé bw@maw@pduﬁ@%ébwomemsmd@w of ung
canper bFGF &ehd @h{pl@mtg@@utémﬁmabohhs 9%;7@;3 rlnlcértah%mci&&n@@ﬂfeqfroteim certain

enmbodi nent s S ed from i ent a r cted from
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bl ood. I'n certain embodi ments, bFG- protein is the mature form-of bFG-
protein. Anot her aspect. the i vent rovi.des sets of conpounds for
detecting &% PESERGRVIEOB TEer § %ﬁgr?g UEalFHE HPAREEF RATIGH COMPARES,

pati entdeteﬁhmlﬁgep@teimamrmgndaﬁlobeKBFen @@ampla RO fﬁﬁﬁ)&b:l Iﬁtl@l’ﬁt adt ect i ng
the expression e I eSSi e
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f r om a cppitcbeon lewgltik gmm granabogtchpaimédint @ﬁanr@mmdemcms $hepF@F ipradtipat es t hat
t he>PatlalsisPiey DEREI dand oM A0kLARM AOER) o kISR aid BrSTHRAA the pEGE

enbodi ne e conmpounds a pI’O el ns. certaln e odi ment's
pr ot ei MEOtEMEXRITET PR MVELN thysasale &i gﬁ@@é@ﬁf&@n thowt 6 patml; dpsertain émbvdlm@ts the

ant i bojresF piBtclirSexpadigibh el indihp dile tiPglhiethan about%@ﬁgﬁﬁﬂ aspect the

invention provides kits for det erm ni ng whet her a patient may benefit from
t reat nent

th an a e.kit an array
Comor ol ng heryRneRBTREE BEEMiraGF LMoy AR R RSN e o b,
wher ei mdnoelokiltanfibodhein cegajorengedimaerss, nhmdnteﬁEGﬂ?cnntlhedmagirmalstbrat foaye t o
pre t E
Do 131jd/ 0%8%@ g%&;ﬁ@ﬁ%g%ﬁad%%g@%pﬂl o8 MTodifARE Fhe £ FROF antibUy is
bevacizumab or fragment thercof. In certain embodiments, the patient is administered 5 mg/kg,
7.5 mg/kg, 10 mg/kg or 15 mg/kg of bevacizumab. In certain embodiments, the effective

amount of bevacizumab that is administered to the patient is 7.5 mg/kg of bevacizumab.



-5- angi ogeni ¢ therapy, wherein higher expression |evel of bFGF as conpared
to a reference sanple indicates that the patient may benefit from

ant i - angiwgeniig3sieer apy. Any enbodi nent descri bed h@CERER2@0/063594

conbi nati on thereof applies to any and all nethods of the invention

descri bed herein. 5The fol |l ow ng drawi flgs are provided: Figure 1 shows

AVAI L trial design. Figure 2 is Kaplan Meier curve show ng the

probabi | it Vi | ung cancer
Pt ont s v Aol RRERRLAL, (1 SRANEO R prBent OB o R ARRDAL | 109,70
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the art for exa utrlrze ogl es descri bed

in SansdeeKsteringfo, the priicat aifegtiveiamenniy oanrbabbtua@mt pachtrghl 3rd. edition

(2001) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
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Ani pal Geld Culture (R |. Freshney), ed., 1987); Introduction to Cell and
Tissue Culture (J. P. Mather and P. E. Roberts 1998) Pl enum Press; OeII
and Tissue Culture: Laboratory Procedures. (A. . J. B, Giffi , and
D. G Newellh certyd embadgsnisy thg Sawte@ﬁt%‘& fSQiHéhe mélﬁatbléartnearbeéﬁﬂertr Riml
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Mol geul v | mmunobi ol ogy (C. A Janeway and
P. %aygrgg&g%nﬁ%t%tﬁg%%ﬁ @@eﬂﬁ nc lﬁl})ylgg?) Ant i bodi es: A Practi cal
Approach (D. Catty Press, 1988- 198&) Monocl onal
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Shephengeaithlbod. Deaderta@ttsnbo diémds, GFOM prefesi i Yhdhemse fo2@@IbFGESIro@in.

Ant i bodi es: A Labor atory Manual (E. Harlow and D. Lane (CoI d Spri ng Har bor
Laboratory t i bodi Zanet
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CO?% to,derPef erences cited herein, including patent

ca% ns an |cat| ons, are incorporated by reference in their

ent irety.
Another aspect the invention provides kits for determining whether a patient may benefit

from treatment with an anti-angiogenic therapy. The kits comprise an array comprising
polynucleotides capable of specifically hybridizing to bFGF, wherein the kit further comprises

instructions for using said array to predict responsiveness of a patient with cancer to anti-



For purposes of interpreting this specification, the follow ng definitions
w |l apply and 15 whenever appropriate, terns used in the singular wll

al so i nclwoeottms3@bur al and vice versa. In the event th&CTaRQ01dA635841ti on
set forth below conflicts wth any docunent incorporated herein by
reference, the definition set forth betlew shall control. The term
"sanple," or "test sanple" as used herein, refers to a conposition that is
obtain i .subj j.nLe j

andsor DpRERELLS, LhATh i BHRRElesRln LRLEREOR AAbuhRRLAL 13- AriL bl

i dent i fihdieptes that thy asfisne Moa devk v iraph gfi-ergiogaicoibhny.cal , cheni cal and/ or
physi ol ogi cal characteristics. In one enbodi nent, the definition

enconpassep ) G dancht Aefi@ibell herdintbrsapRbaBimtioR HREQFFRIcs % by Mmddd tissue
sanpl es suc s, a biopsy s %bgpn.or i ssue cultures or cells derived

t her ef Mo H’t@%@V@EBB ¢ §Ste sanple may be solid tissue as froma
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Unless indicated otherwise, the expression “multivalent antibody” is used throughout this
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is generally not a native sequence IgM or IgA antibody.
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different ra ant I nMeric are co i ned and
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structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
35 “contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.



25 is calculated assum ng differing nunbers of functional binding sites.
These theoretical values are conpared to the actual experinental val ues

obt ai ned W 20r1d880060 eval uate the nunber of functional BCRGIPRYIHEISES.

An anti body having a "biol ogical characteristic" of a designated anti body
i's one which possesses one or nore of -ihe biol ogical characteristics of
that anti body which distinguish it from 30 other antibodies that bind to
the same aptige er to n f i bodi es which bind to an
epi t ope on anga a|bgen boungi/gy an aélt%ﬁﬁ%dy S;O ?a@{ erest, a routine

cross- bl ocki ng assay such as that described in Anti bodi es, A Laboratory
Manual , Cold Spring Harbor Laboratory, Ed Harl ow and Davi d Lane (1988), can
be perforned. 35The term "ant agoni st” when used herein refers to a nol ecul e
capabl e of (neutra-i.z4 ng, LMOL2911/ QIZ00BPCT/ERRDIH/ 063584 - 23- bl ocki ng,
inhibiting, abrogating, reducing or interfering with the activities of a

protein of .the i on i ng ndi one or nore receptors in
t he case o t2 I]:‘{gbaﬁgé or b‘“ﬁgﬁﬁg Lo*?«i%r nolp% f‘?sgands in case of a
receptor. Ant agoni sts include anti bodi es and anti gen-binding fragnents
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bind specifically to protein thereby sequestering |ts binding to its
target, anttByoriSt-Hear i ari30-HO8t heHp3-61561 n, HAMHIBense nol ecul es directed to
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5 receptors. VEGF antagonists useful in the nmethods of the invention
further include peptidyl or non-peptidyl conpounds that specifically bind
VEGF, suchoas114138406 VEG- ant i bodi es and anti gen- bi ndi ng Pcagwerws6isher eof ,
pol ypeptides, or fragnments thereof that specifically bind to VEG;

anti sense nucl eobase oligonmers conplemé®tary to at |east a fragnent of a
nucl ei c acid nol ecul e encoding a VEG- pol ypeptide; small RNAs conplenentary
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The term "G5 series polypeptide" as used herein refers to a pol ypeptide,
i ncluding an anti body that binds to VEG-. G series polypeptides includes,
but not IWOI20Ed38@s anti bodi es derived froma sequence @®CTHEPROIGH6IHHL | body
or a GG-derived anti body described in US Publication No. 20060280747, US
Publ i cati on No. 20070141065 and/or US-Pdblication No. 30 20070020267. G5
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"VEGF bi ol ogi cal activity" includes binding to any VEGF receptor or any
VEG- signaling 5 activity such as regul ation of both nornmal and abnor mal
angi ogenespoard3apascul ogenesi s (Ferrara and Davi s- Snyt RCTEPW/0ESdOCT | ne
Rev. 18:4-25; Ferrara (1999)J. Mt. Med. 77:527- 543); pronoting enbryonic
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The term "cytokine" is a generic term for proteins released by one cell population which
act on another cell as intercellular mediators. Examples of such cytokines are lymphokines,
35 monokines, and traditional polypeptide hormones. Included among the cytokines are growth
hormone such as human growth hormone, N-methionyl human growth hormone, and bovine

growth hormone; parathyroid hormone; thyroxine; insulin; proinsulin; relaxin; prorelaxin;
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35 The term “effective amount” or “therapeutically effective amount” refers to an amount of a

drug effective to treat a disease or disorder in a mammal. In the case of cancer, the effective



An alternative nethod involves immobilizing the target biomarkers in the
sanpl e and then 35 exposing the immbilized target to specific antibody
whi ch nmayworongs3net be | abel ed with a reporter nol ecul @CTBPRENB6ISG4 on t he
anount of target and the strength of the reporter nolecule WO

2011/ 033006PCT/ EP2010/ 063584 -45- signdd- a bound target may be detectable
by direct labeling with the antibody. Alternatively, a second |abel ed

tib t t
ant i bﬁéﬁog?@ﬁ%@ il 88l i Bl ot B B AOREC I RuBE RSSO L
conpl ex! owrt@esoqu?ﬁlt@k anGtygaly s@a) ba,nccwllsn@lﬁatw@mtq pephigyal pr@n&epl@ibtt ére.,

ol eculsgyw %Vson{ee&?ernft &hd f§ﬁ &' Et%%)) tu%ﬁ)r %%Qtdsﬁ Hﬁ%lﬁ tPERREMtert PRRIOE LEAIthoN,
is neant a nD ecul e(&ﬂ# em ca (g provi des an anal ytically

i dent i QN far wrajmant EREGH oo Genear ey RgBR B hencAtT By

The ffm%tftlfeﬁmjﬁ@lftbrﬁs useclatee Mﬂélttﬁé di@.@ﬂdgﬁ Ur@theieRtenhihg dhygomapbre%ﬁtagtoaﬂﬁmﬂydrher
enzyme or ophor es,.or.. radj onycl.i de ni n

¢ or < T ARG SR R hOS S B o0 P GRS TRty SHcaRy e
innunoagwayn,hnemnmyqﬁmnnamwmﬁmgam@ﬂmn@ﬂmhbwaemmﬁdmanmﬂbmmym(m@mgeneralIy
by nea d gni zed,
howeve:ﬁoégssg)léle va tg@ﬁgﬁsg%‘t?‘@@[ﬁ a%rgtﬁ?lﬁéfzﬁé%ﬂg lrﬁlsét)gig{i] g{&%%y égﬁfs%t whi ch
are readily available to the skilled artisan. Comuonly used enzynes incl ude
hor ser adi s H\ pueRiRilassiselly effqréine amayntd sefers toan AROBAS; eé%@féveaﬁbd%?m gng dor

PhoRphgkAsE: ofaﬁﬁélﬁl&bssﬁi?}h% @ehl&aaahé@.@&ted §i®ﬁylta@t1cb@sﬂd§ 4113: bixhospeci fi c
enzynes are generall n for.the uctlon ﬁpn é&@ S|§8?g t he

cor r esPEHAPHGY-15"€ lcéioﬁf‘elr“é‘é?da | 388‘15 SOk IRk an Pﬁpﬁy X% abl e
enzyneshepmbﬂﬂan&hkﬁbﬁhﬂnphﬁmpﬂﬁ&@ﬂébamdsﬁﬁmaheﬂm&@emhmﬂysﬂthmzmmgmnbIe to
enpl oy fluorogenic substrates, which yield a fluorescent product rather
than the c Eagg g I t

enzyme- Iabg{g %b§#Q@§ a&%éﬁm? &%%QQ??§%¥MQ%§% hgﬁéﬁgcgggﬁggwﬁé?ker
conpl exnamampls 1&‘@1)19‘? chaémermqéhymﬁéegel@&is@ﬂrgé@g@nt Xagplga o sancgiingludp,

SO'LE'Qﬂt&@@kﬁhﬂMﬂ&uﬁGﬁcﬁBBﬁOB%ﬁﬁbﬁmz&aﬁuﬂét&@&ﬁmi%ndﬂﬁﬁmﬁﬁngwhﬂmﬁ@e
npl ex antlb%ﬁ%gantl ant i bod The substr ct"wth the

re

enzyrre niléﬁwe%ms BB xR Bo R UCh CHSE laclaﬁ%ﬁdp@f ?fvr@n@ c&peq Wrghal
whi ch matycebecoldﬂdahee‘r wuantan‘cart edlorddﬁllladtﬂcyr Slﬂ%CdahOEﬁh@dl@dIﬁg smaladcbly 1untgo g| ve
an indication o %, e am % m@t H, SnPL8 esent in th ?HP
Al t er natelty, n°1n| Sl%ar esc e%l%g %aélﬁ% i %ilgcar%m%la 4 TR A aduAmens carel %mﬁf’ne Ry
be cherkm@lsclwnms ptlédartcor @rg. |epmlmhebsqmamhomelbdame¢rb mgr\tl¢aé|can025 oyamati ng

t |
o oo MPAAE iRl TscDlhrtir, BALAR ke o o of Ol e Hfhé%afwsﬁé?f .
i nduci KaneeT.sRasiis of stoasaeh canser inclpding gaﬁ@mﬁtﬂ%@q} |C@ncef dapteripgstiyl senaali on of

the Ii gﬁkho@t(G@S?ﬁﬁétﬁ@éa@lE icafideg, HeQd @id Mécmahéey Rbesiont, eetwoblfastania' ght
M Cr osco in the ElA, (Hﬂe quo ent .| abel ed ant. body i.s.al.lowed to

bi nd & GPSR g SHeclpy R GRIALT oA R e R s MO RE PRI B HRE BT 1 he
unboundkngﬁgﬁmwnpmhmi@ﬁmﬁ)mnmgﬂaﬁumknmaanywumﬁmhmkﬂogchhﬂgnamnnsed to the

1 ojy %Ld&ﬂ&nﬁ‘fcﬂf e i ta?m eﬁ&%&m& ?efgr{)éﬁ%o %e&%%o%{? OGSO Y eg%n%s

t he presence o ar mar Ker o uoréscen and
El A t echiginpues vaivel ¢ocdr, tbefrcyd warickr, esendibi¢ad hardinomas,Hepatic car¢ipows.eanal ot her

Fepor t @L4rdiRInee Bérﬁfk ca?d%ﬂ&n@%a&ﬂﬁhﬂ’n@@il QQI%mO?rﬁe ﬁ%l@?&ﬁd}haso Kaposi's

bi ol umi nescent nol ecul es, ‘may al so np I's contenpl at ed
that tHeCaB8VBCHBARR stéwaﬁ%emw §é@wmn}9e0é%%*@6@reahqraa d@tl@@iasweu n 35

expr es &hwaloh@ﬁﬁirc&ﬁa QE%ge&N@rc%’cﬁﬂaM&@%?@%%ﬂaﬁ%%@f 266 28 inoH@rs, theroed | IOf
in a.sa S or u | ON.0 S.,are we
kno T, S B gL Wl R A%W%%ﬁaﬂa?oéﬁ%?f&?@m ary

DNA pr dbefgkinsugmphesma (NHL);snfayldyinghaatic Q&L)JNng itabeded giabofirllohds Nigeci fi c

for the,one cdidte BRIGE gﬁﬁ[&@%qﬂq{léﬁ‘g alle %&hn@tﬁ%ﬁc%@iﬁﬁﬁﬁ E%QQ 'Ll?%ﬁ?&bga%ﬂg

vari ous nuc el C "acCl N _assa uch as

conpl eERt drigh pradesmgll ggwleﬂmd ¢€<berHhebldky pasc OfHE; h@arg@rr@ﬂ lyranl@prm,her

glrrg ! 'Af 'A_Ell@is' Mhtécv ﬂsﬁl@catﬂdqn'am%ﬁitims l\/ﬁ&!@%lo%%h?érﬁfa lajfmhed IDNA
nég,%\ ng?{/ eg eg%; Qnyscell llel?lgelflnela Ocrhrocn?c sanpi es

myeloblastic leukerma and post-transplant lymphoproliferative disorder (PTLD), as well as

abnormal vascular proliferation associated with phakomatoses, edema (such as that associated



for nRNAs using Northern, dot blot or PCR anal ysis. For exanple, RT-PCR
assays such as quantitative PCR assays are well known in the art. In an

i Il ustratwoeosmsswsnment of the 10 invention, a nethod f@®CTHPREO0HIFG4 a
target nRNA in a biological sanple conprises producing cDNA fromthe sanple
by reverse transcription using at |easB4one primer; anplifying the cDNA so
produced using a target polynucl eotide as sense and anti sense priners to
anplif t detecting the presence of the anplified
targetxg' gﬁang Ewknucgggwmgggﬁrobes In addition, such nethods can
include one or nore steps that allow one to deternlne the 15 level s of
target mRNATPROR' By bicd dictea. refarssp ell@eogastlcwllemmqhtaeﬁ@&Jﬁ@rytle&azrhqmeﬁg t he

| evel S_rﬁa@%mﬁ%mgﬁ HANMIRE-cARNd S aAY eNerRE calls'Haussklepi ng” gene such as
an actin fam |y nmerber). tionally, the sequence of the arrpllfled t ar get

cDNA can b det rm.ned on t of t e.inventjon.inclyde protocols
Wi ch exanASTBES qEpaUa R ee iy Dot atog el A Bt e GBS cer
sanmd e db;crmedhaamm;det tehoolsogaesr” 4kl ‘Rgnaermisé ¢ aci d 20 mi croarrays, test
and control nRNA sanples fromtest and control tissue sanples are reverse
transcri be I r gt Ql%s

hybr i di zedqjt g@%}]ﬂ ‘:agﬁgﬁgc%%%wpg g%nl(é %hgbgﬁ??rgggc;gg% ?i%ﬁlsth&gggt The
array |cgn@enEﬁwlew%%hcatnﬁertth@mee%wgeﬁ&@caw'@ pegre hl@ﬁedﬁo 8&sh menber of

the ar reA¥mbthekPOWR: ageiRr &rellvafinhdtoff agnls2BRbBIicRIZERS, MWehfd yBedPRThd iRl
array nber |nd| cates t at the sa Ie from wgh ch the &gﬁ)@e was derived

expr esd&Ians aptjy 4PSIGETHUC ag§nfs éPQé’ﬁ?ti geplenytis B 4 €1 32°B g fdase

ti ssue c@ﬂc&r,muehl adentMHERaD htibodfesy anait CDN0 aliteydds z[tﬁf)plcﬁ@ﬁiahgioﬁ)@ly fagtarl | zes
nUC| eIRCI{ﬁcaeé{or I(Eé?f{g gllltezl aotnlfls %g%?frh ﬂeglﬁlagledm 1%r[§ ::}é%lﬁ\%l%@l}m 1nh0l%¥orl(§ g?val uat e
ex per i melntmlbs@éRC&‘gA aeict Astes! grabth &bed mbd:tlt@be(e 4.1GRBBYEQ. §lmatinib

5, 700, <B4 e
B ot cchior by 40 SepbhbIgER, 3 adloct By HRBATIXE Rt IHERRE) I MO, s
21( Suppyie: nnﬁs,mta(gpgee)(e £o ﬂlelatr%hzg&@%n eﬁeﬂfth%t%ﬂa&/wf%s oF & pfthe fodjeaving

m C{sﬁartapgyts E2bB2, rErlﬁBgtEHbB4aPID@FRt1§e@ﬂtmwlml ge B@MAQ?WGErng?br(?} e either
syn e O or s ed.o ass or otner. .S strate

Thous andC iy Sthane iteF h8ad iyt opfiicitieity REd S fig rabipdipns Kt §es

m cr oaratsayindqeel intEninvemionl ves the foll ow ng steps: 1) preparation of
fluorescently | abeled target from RNA isolated fromthe sanple, 2) 35

hybri di zat '1‘?15 @ 'tcf‘ef‘gr?bﬁ?e %ge& ﬁefr&ﬁtto tr% HE!GEhefTJd%ﬁ ?18‘%{ £ B ol@5: B

st ai ni ng, scanni f ﬁe scanned 1 mage and
5) gen@aﬁloiqgmpabﬁta@eﬁleeaészpr e%iiltm plrcefﬁsltﬁldemﬁqaeﬁm p{canger qrdp refetpes of DNA

M crpani@yisicatich 48l d&ﬁc&gﬁﬁent%ﬂo%a&%é&% fef d pret@lidtrdBnd @ rdfmegr s) WO
2011/ 033006PCT/ EP2010/ 063584 -47- "arrays and gene expression arrays

cont ai nin CR prpoducts. pre d from In.form

ol | gonucl ediraue ARERdisivRed RpiRRTRE i B piir 8P At HEdICHRe o clipicake or
di r ect lbgnfitrftdme sntzeghconthepyhe surface (in situ). The Affynetrix GeneChi p@
systemis a conmercially available mcroarray systemwhich 5 conprises
arrays fabr b &}

surf )altce Tlh%%%r%g e gﬁogl g§ %erﬁ E%ﬁlﬁ{colsrg%fr |t cgglg Qﬁ%gH%daO%%ét%gﬁtlgﬁ \%ﬂ%%%gl rectly
synt he§ﬁ‘20é@i3hz§m @)pa’tlglﬂlarsentmﬁhe?r gragy. th@detctlwn@fhogleﬁf heruNsation carabred

photol 'u%é@&ﬁﬁ‘&'?])y t@%k@@lea&eahmlmw&ebmﬁgﬂmﬁ@t% phephnekeshRa: Each
array contains. up to 400, 000. differen ollrg?tgg&o ach oligo is g)resent in

mi |1 i ofROGHtieoiRf By pasifiger A Blo rhe RE A e SPISYHE HESPU/LAEN known

| ocat i aaRiaB@ tedls iﬂ'tlﬁe&ll’cflﬂghf atacicityib [&ﬂywtdsp@hdpfa%tebllySo amctaSha@n édgimen,

i nt ensi tlheg caln B 1|ranter ret eed LnrélterrrP rn?p ane i qelnttréttoﬁ d \r}eel gtl ve .

expr esSPOh™ BREFEE{PERE &%%m et of 6% i NS B TELRP e i s
repr ese.gmtebrombtmetlen,rsalggldaj/nmersemoesstelfombliréaftmcmnt:tcol i gonucl eoti de probes.
Each probe pair consists of a perfect match ol i gonucl eoti de and a m smatch

ol i gpnucl e %%51V€H@ss BEh Ep@ﬁént B Gé‘as@éé@@&ushﬁgg aify SfdPHfmf ﬁﬁhc%ﬁﬁ%% l¥nefit to the

conpllnentary to the I cul ar gene and t hus neasures- exXpressi on of
the gematicnthaclygayet Otarlk%@tlepar o Filiiionn e pRMp e¥tE e oT iR HPIPEEEOBY a
single ulixa&ﬁn% Hlo/ing wwmﬁh@dorﬁm@te @ﬁ@ite@) l@@ﬁl@tl@ﬁﬁﬂ 1bs1@fm1z@ll(3) iﬁhﬂilt'ﬂgl (ﬁ be

bnckor Sefsoang hEhE el Br SRR i mte of Ushat el Radt S hieb S gna

nmeasured for the perfect match oligo. The Mcro array Suite software
subtracts the hybridization intensities of the msmatch probes fromthose
of the perfect match probes to 20 determ ne the absolute or specific
intensity value for each probe set. Probes are chosen based on current

i nformation from Genbank and ot her nucl eot| de rep05| tor| es. The sequences

Y b1 Y M



controll ed i ndependently through Mcroarray Suite software using
preprogrammed fluidics protocols. The scanner is a confocal |aser

fl uor escewoeosldaser whi ch nmeasures fl uorescence i nt ensiPCY/EPRO006IF8DHY t he

| abel ed cRNA bound to the probe arrays. The conputer workstation with
Mcroarray Suite software controls the3$duidics station and the scanner.

M croarray Suite 30 software can control up to eight fluidics stations

usi ng r i S r 0 he probe
array. %‘?ﬁgﬁqul oqglﬂanQ%p Elks(aeg 3& I%HIbItY% @e I%ng[t %l@w&&?fzog\{hl Agf‘col %Eeéén sity data
i nto aspreighebdiatase prreads éﬁ) refigh taespane qpéend, afsinagr aopy Spriteme assogered vt .

Fi nal | ype &19&d§10t6)%&€as@% ﬁfet1§ng«zﬂ699}@%&%@%&&&9&?&%%&@&%&& and/or.
experi I son analysis_and gﬁgﬁts the output into .fxt file

[
whi ch é%hctiqsée OV H 2b¢ BN BBt QEHBE HUISYBRECHBINE ur t her 35 dat a
anal ysi s. Expression of a blonarker in a tissue or cell sanple may al so
be exam nedlipycabyhehit cdrecintansdd hyras@@slhgivmemammssags inhfgtion,nska@mece, if
the bi QURLKeE .5, A0 SHEXTE. NS, 0. 2044/ Q3 3008RETI ELLQI0 063584, - 48-
conduct® §ésa SRRGW FW% art o determ FOUBECt e ellrcegenceeof t he
gi ven elium}ona@f dIscast enibadgs amd/ommpt@auee@mtloehﬂ lesianize. 1nh1b1t10n1(|ne kidusti@f, t he
i nvent ig i
compr | SRR By oy B B Rk ol MBI o h TR D DR P
cont ai RBHORFiBNEN 18HPIHOB (e rieduicHan. slarpag 4P YN Oh EOTBRIRISRDINg Oif H@Pa&a é@reéﬁhe or
nor 8 Prdcbi@hsé oa‘rahtob@dh&& refpinsdiwHicH @ap ffat dodshdt hakeb, @Bult Mehe RPkakBA o
|nd|cathggrth?ﬁlt e c 05|t can be u eq to eval uate the@gresence of
bFGF protePh ot e SeF‘% 10%81 TﬁeSOBF%I?'ﬁTQ AR OLEPTC SYRRPTHAPPURET SHL ¢ or
usi ng tthedissrdet) adirese frothe mthmﬁdwegsd-ﬁee preeseaied foflowiGroptmdngiag. n at
| east t’P&‘ LRs-Rle ﬁ?v%‘ |n%&1g§e% AVeran‘s?m‘ﬁb&l ﬁ%ﬂetf r‘égeéo%%r ‘E@'IR&/ P BefeR&d °f
i nstrudtions and na e “and app? I'ng

ant i bodyortahicly @iraogiéeltlaplnﬂﬁtmﬂg‘@mg ‘fmﬂtl@ﬁnta tissue sarrpl e. The kit nay
i nclude both a primary and secondary anti body, wherein the secondary

antjfody i e Q&hﬂ%h@ﬁ*”ﬁ@us%d li2BRIbroflet: sens'érhn@ri@ﬁéfﬁﬁb'aﬁy hahabie et 4RI

enbodi nent %ﬁl ﬁréi gr S|n §5f§pt€hner a |l abel on said container, and
a conpdBFafighlydBrrdsssia NEGAt &S er ; wherein the conp05|t|on

i ncl udes one or nore 15 polynucleotldes t hat hybridize to the

pol ynucl eotlihdecrae'phemeecoficab FEmulatoderefat to agephraciomeihidhan & suchdoinalxeto on
said c i ner: i te the
oresen ngl:‘t HE bdé lgg cgia r?glsté ?gﬁlelagt?ve] Bgi%?%gﬁ(qﬁ& e%@‘%lpei ch? %wth gya slii%

mamal |add|1t1@e¢llcon@naentwhrch@m wrscdperbly sixagtot haibjset Ssbmalmli:leﬂtel fd@mil@trlon would

evaéolatweraam&mefeae%ﬁemor&ma%ﬂé Ry BXRIBRSI on | evel s of bFGF RNAs or DNAs in
at | east one type of manmal i an ceY 20t her optional conponents in the kit

i ncl ude one or e | o ffer, wash buffer ubstrate
buffer, eté), St?ﬂﬁe& g&@ﬂﬂ%asgﬂ&%‘% séfﬁgtaﬁéltVélg(f@wéoorg%}ﬁ%%’&éﬁ?“ WHTEHh i s
chenically altered by an enzymatic |abel, epitope retrieval solution,
control sanuhmﬁmﬁammiﬁhwemhﬁﬂhomwmhgahéVEmoﬂnhﬁb@Shmapnmmmghnshkﬂm&s) etc.
The pr i ogeni c
disor d%ﬁﬁgl{aneg%e(@&%ﬁgﬁ@g@@g&s&]air%gg Q@qﬁl@&gal a8ﬁm%£t?a% oh’}& 0@3%%3. o of
abnormal vascul ar | eakage) in a i ent conprising the steps of determ ning
that a sa &OR Biist eIdAtCRg awmiéewsiosmorevel o FG-
h npihe teybt ‘e oty uﬁ@dg@mné faale adimgmistratioapyid orevel of b

as PPNRREESELO a Iﬁﬁfvﬁfeﬁdﬂaqea%aﬁm &F tha B8mATAbS be&ddpd it Gmb h%ce@fhhfgw, an
ef fective anmoun an anthF |ogen|c agen mher y .the tu cancer or

cel | proPswEPhLE f(}lé‘lséfﬁ‘é%‘%a’é flodng Egimfwagh thsje méIH‘BE?ﬂPHQ pge phgore

ant i - angé@® votinubes gy ikontuisetheadminibtsdt®hiofgnS0r modtheraipt@gyni st. I n
certain enbodi nent, the VEGF antagonist is an anti-VEG- antibody. In
certain enha t t | t

arbodi ment S%ﬂhrf&c“ a%iPhﬁl t?at?or}l I]elfe}/sgt(?:aa n]{llﬁt@%[i&l ghgﬁgeﬁg )Zlﬂmhgﬁu%uﬁg d%

my/ kg @mpmﬁdm@ﬁkgmﬁ¢nbé% wzﬂnabnﬁ@nﬂhﬂnﬁ@tﬂ@ﬁmeﬁavﬁﬁ@tﬁWQWQﬂféR@reSS|on
leve] oktcREEperioddréikl/ 033006PCT/ EP2010/ 063584 - 49- cancer, breast cancer
ovarian cancer, renal cancer and glioblastoma), diseases caused by ocul ar
neovascularlsatlon especi ally.diabetic blindness, %ﬁlno s primarily
di abetic relHEPLEHy *gnIAGRLIPR ST AEMe (it y nofgBIETAhb A OHOIBR dal

neovas Gutkatptioa banrathicN)cyclid mbatire. macul ar edema, pat hol ogi cal nyopia, von
H ppel - Li ndau di sease, histoplasnosis of the eye, Central Retinal Vein 5
Qccl usi on (CRVO), corneal neovascul arization, retinal neovascul arization
and rubeosi s;



psoriasis, psoriatic arthritis, haemangi obl astoma such as haemangi ons;

i nflammatory renal di seases, such as gl onerul onephritis, especially
mesangi opwol2nfie3aiosve gl omer ul onephriti s, haenol ytic ur @CrEPYNO6IAE,

di abetic nephropathy or hypertensive nephroscl erosis; various inflanmatory
di seases, such as arthritis, especial |-y6+heumatoid arthritis, inflammtory
bowel 10 di sease, psorsasis, sarcoidosis, arterial arteriosclerosis and

di seases o« f r na and
O peases OB P AL BT SIREIELLLL Gt Bl BT A0 Sl

tumor s statd izgesi mlgch areqrontocaiiorthe eatorgnarame g @z@@@@ﬁ thewstp Wthmdmg%gﬁménm es;
Mei gs’ céi_:féyiﬁﬁﬁ@ns érﬂﬁl&yédnfdt?émﬁé bﬁ’ﬁml&?@iﬁ%’c@pt%@@é&@?m aR&GL &R Hiral

ef fusi on eural effusion,; perneabi oci at ed rdi oyvascul ar
di seasg’é‘ff@iﬁ’éﬁo iop.h Exapigs pf Wsmglﬁmﬁgcw G HPiag! uéen%f 6% USRS and
st r akephasithatel eitthick @ad other drx@aitphass; ahti:daars 1nbli1db% dse@dicedid)dsveinidldcatirude,

oo ioogles s fodlin 0 P R O R R e P SRS s S o e |

cancer imhumgglohulosr hydrophilidpolymemeduch eepolylinglpyoahdere; amow-andlshclced | | ung
Canesy EARBRAL 0 Aok bty | SO AIBCEUR G SL0RTRCAL, Uipohun)
cancer ceibﬁhydraieﬁgl%mg g)lum%swmwse,cpémi@émps crhah@n@agqn@ wh@&EDTA sugar

gl i apl agb@sRB su&‘?és"rh&tﬁilto"}@inéb%ltoloééﬁ[fo?fﬁmg%ﬂﬁ@t%rloﬂs' VB 2§ HUERH; andl RGP RIonic

CndoneepaaLs S SEE BT i (b At L IR ey or rena

cancer, liver cancer, prostate cancer, vulval cancer, thyroid cancer,
hepati c carAf llrpmmahd avmallo\twlctequq)o@éd @b\aadloamtjzpaecikhplag@hosphahplwehlhd/@ts

R i ynéﬁﬁ(} R P ot HAEIH b sty R AR s Pl o™
i nt er nddicgpmpgnendeo ﬂlg@,@nwe cmlglhn@raé@@g¢drmm@blyalsfomam sinfijag o dreade

Iy@o@b@@gﬁﬁlggﬂﬁgﬂt prgmogigaqgerﬁg@hgs non-cl eaved cell NHL; bul ky di sease
NHL; mantle cell |ynphona; AIDS-related | ynphoma; and Wal denst ron s

I\/acrogl obulinem a); chronic |y ocytic I eukem ; acute hobl asti c
| eukem a (ﬁtﬂjangﬂéﬁeﬂ? agants n?é‘éu B‘P@éﬁ’? got lppyf %ﬁiﬁghyﬁp%é‘%qnés \}e]%f&%m a; and
post -t nﬁnblpdra siichl asrpViBGFabedific aﬁtlagcﬁnd; EGF dﬁnbntcﬂTED)FR iabibiets| ERBIPIDKW mal
vascul [ tio asso | at th mvedenma as that
nesoct resiifiebytahe Sy dRAP 0" Bfpife T SV DX EPE b Br ARl
cancer sThohsend &¥adks A hdIE2 ch@bltorre dGﬁéRtinlhibitQIﬁ,eC@Kt-H lﬁq@il@sy@&nasﬁﬁ) inhtetotrd, on

| ncdgida bpeatha GRANAG oSG s&@%hﬁ 3&3:01 -3l {}Cﬁétallg[?%ﬁ%{ﬁ% by cel |

| ung cancer, non-Ho rena rostate

cancer nipijess, CRadep32 (Rt é&blN:Ydé b 3@5?@@1%%% %@r@éﬁ%) KQp%l

sar CONAseM k)] AEEASS(NWARis),nead-and), NEE ¢ Rlcgel¥Rd BAAORis), OVA41hiAD
cancer

So11/ 0580oRRE he%ﬁﬁ?ﬂﬁ@e@%@'@g'ﬁo%ﬁ & Sebering A GinYlagugan (RSB used to

treat watasedismoNXeb&38s EXlEs00 la P fiberac A5ildakd & yeteCh), Mé@(}@ytsanmammeﬂdmd)l ned

I
i sEhoaat SFAL 4 Mo LAEE AREHY e ML, fith R Bt VB S R B Gl 2
may be (Bzetyvilte, €oh ) avzk Goombindtions &@mﬂénﬂtl@rnanglag‘tnesmmin@tors imshwlsi es, such as

surger thoﬁﬁ‘)g &ﬁneﬁflaﬂﬂamﬁos@Bﬁ AIEN IQ/" aﬁ%@ﬂh@éﬂ){‘?ﬂ?f virerreRhibitors aré n
certain ant a i - VEGF anti b&,{é) and the

one or %}Oée%tm‘érs P%N&ﬁ&é%S%gaélﬁgﬁsﬁéam@éotg%wmféﬂtaé? EYOHIORIEY BrBBihs| y or
sequentehéiteky forallparpas@int and for a tine sufficient to treat tunmors. In
certal n enbodi nents, the VEG- ant agonl st can be adm ni stered subsequent to

ant i a In ce nta omst is
i ot er a5 P ERRRSE sl Mol S SPRAE TR o i vE e e
AI t er nMEGE kypresronalddils,ion malhtre}llzlnghbloahnggom%stngt daogqimgatddeclnatws WI i t h

anot her, %mwh Vlﬁﬁybloll’%&'ﬂa&ﬁﬂlé%el ?%IdfrgVEGFinguﬁ{gto%Q%moreV dF certain

aspects er apeut agents use or Co I on cancer er apy

Wi th tﬁ@:evE@ca%YEQBﬁn@hatP%mm&ené%ém enstothedinkicgariival ag eralidcramy
anti - arlﬂa@mruswmpia Scifle¥RaReiis ds%mld@ﬂfelrﬁétﬁ@hsamh@ﬁleeﬂﬁmvme &g% 1dél§ ts,

ancd ntd a%iﬁ%l%@%ﬁ@r@ﬁ%t&f Hbed Br Rl R e BEOr s

sect i omsceptor mdlevutsrahdidoriearivodivivizhttsnd $pleeif\¢EHGFt0aViE 6§ ahdrsiy mymeruged; | n
conbi nation with bFGF antagonist. In certain enbodi nent, the VEGF
antagoni st is an anti-VEGF anti body. In certain 20 enbodi nents, the bFG-
antagoni st is an anti-bFG- antibody. In certain enbodi nent, anti-



VEGF anti body bevaci zumab maybe used in conbination with bFG- ant agoni st.
In certain enbodi nent, bevaci zumab naybe used in conbination wth anti-bFG-
ant i body.worotenss@sn enbodi nents, the anti-VEG- anti bodyCam®2@ais3sid-G-

anti body can be adm ni stered simultaneously or sequentially in an anount
and for a tine sufficient to treat tumdfs. 25The agents of the invention
(e.g., VEGF antagonist, bFGF antagoni st, chenntherapeutlc agent, or

anti-c t r | r C with
novn nu Rk pRLE LR, BLEHEDrdn QTP OREHE Whegch PR

cont i n0FUSFingeleiin tPeeging. b/é:"tGE:@pe@fﬁctanmonbgs alwtmdndmtuﬂaqmst Varlants of

i ntrapefgGPERERbeptidat, ra%ﬁ%n@@ﬁ&%ﬁﬂ&?é o liHREUIRRLQLS VEGE | @Al AN AUh&Eeules
|ntrasynOV|aI |ntra t hecal , oral P(gllca or inhalation routes, and/or

subcut AHee6d (Y FHE: BNAeptamersspanibpdics. rad sbpraeessrarneY Fifent i on
contenpl ates adm nistration of an antibody to a patient, depending on the
t yp6 and sd&herbd )beﬂfclt;iﬂgetedzal@aEéF r@dbp‘ltdrs érejc}l’}gliklgl '(fﬂsoBEhoNigf dSFIf-€) and

-20 nti ho an4niti-al,, candi ration
tO t he%{f | en lso tvxhn e}syl(l'f)%rang%%p}l for tBern Fllteleor Polgza’gﬁe %Peg%fa qyo eacth
adni ni st:qeatqrdcnseaclmNElﬁF onlyi merobey wanévbutd\fEGEcA Yinids tol bodﬂaFltyl dodalgB. ribght
range ffﬁl‘PT@n ﬁppﬂg 11ed bﬂfrlﬁﬁlﬁ&s %Qk'trrac%ﬁtglaf@é Sin Phat TRE ?e'veﬁl?é)@&ﬂélﬁg on the

factors nt1oned above. For Tepeated rﬁm nistrations over several days
or |ongepsmaebreﬁa Hogaignandys Wty ler domemepEThERIELgNos 358ty 5hhe condi t i on,
thejgr eatrav&tttnat dombintidinvef el it tHe bindl@S bf THGFURR RSBt rate|Riar AbERASIE iSoNRIONS
occurs. d h?er dosage regi mens may be useful. In certain
enbodln%ﬁggatFW§1§ Pbody is adm nistered every two to three weeks, at a
dose ranged from about 5 ng/kg to about 15 ng/kg. In one aspect, the
anti body i VEdiratestbemettcelegror ftagments thdre@ethwemesifmalhabhidseV(HGPadzmhe 5

/k 7 / ed
M/ KY, \Red aévﬁaﬁ‘&&ﬁb&@rsﬁ% %Qﬁg{) g&é é@e&%@r th§"t‘§t}}d@%'t&9 tﬁ&gl%mvc%ﬁ%gtheﬁ&ﬁ

in conblination wt cheno I men

chenot lEnaye. ragicremn anbpdins, ttlme EG&G’?@QPM@OM@%DM%E hindingi fraggent
adn i Seﬁér@&ﬂ RN sotdtl&%tﬁlaw%h%@p@lmtoﬂublé t&@@ﬁﬁ@té&@ﬁt@p@ws%m&t&yar e

adm ni s er. a fre uent doses schedul ed breaks
(" met r(?FLt% tgﬁbh’g‘t%gﬁ Agfvity o r}%n% gere by b lpﬁegtt%gétﬁo ulaﬂfettmtret%leﬁf % on
i s easiftom biddingao &d nbtﬁra]t@edepmeptm@nah theahfaccoarganetlias adyosincluded drbe

effecti Amount s -0 er apeuti c.agents BNt agoni st

i i ST EEREROE sftam pleBR b G en e BoisuBET PR “he e i he
physicians's discretion. Suitable dosages for the VEGF antagoni st are those
present | y useltimgrid VEAT tsscptompiotan uerceeptartraoleandhadel aminogeid ssywencgy) of

t heyg/ E%ﬂ@&f RGN Eastat% cﬁﬂ?@reﬁt’ ﬂrf)t%ﬁﬁnat 1843t Mﬁﬁwl@fs JVEGFQ¥&?¥dr%teﬁ g.,

bFG- 15 antagonj st. TTEOSI tiron wl for mul dosed, and

adni ni éf 8r & fitnl or @gﬁieﬁﬁi’t‘??@yﬁg?tst \ﬁnotfll?m(ji&ﬁitor?élelnﬁawlﬁg thebiglegicghct or s

for co gaand@rcaﬁvmm Mn Editasn @B EMentsNGE uﬂmdrtaevml«“ t¢oeptoaprdﬂ¢1ﬁ@ts@tﬁé ketmg
treate

t th dit f th
e O PR Sl BRI BLnd Bo UAOLA eGRTL " 1
agent nhdleculest howevef, @iinadeni se@tenadsicomprisimg omeheauthireny fafr, Gdiismi st zrlatl on,
t ‘ t tieal |
o 15t o IBIRE BrisfRithih TRy B TBEM bhARE Beiod 0P e AL BREUKBR. Y
such capespscar bohekeddn @niinp tcwé smumlcm oaheiber uelated Paeting, cfomwm

arrelol ?ﬁﬁhﬁmo@l"o}‘p%l?rﬁu&}qg{@necgb setaee aﬂ%no(c)%o‘fcp&ggérgeg’ﬁﬁwﬁigh??gﬁ%’ d6888ls aetcott@%é@gtn t
is opti W g u prev
or tr eéf‘flﬂt%ﬁé ily SPBUEDY 1R tl&ﬂf@@f PBRan b et ﬁ} E%ﬂ e@%@ ot her
agent s relepain@eotoins ifteidamumbt Bihitadiid, b@ldwerfrltels/eatKlDR/Hcher FlenVKJIDR.tHoc(alsot he

P e T N S G s A b

herei nbefore or about from1 to 99% of the heretofore enpl oyed dosages.
Gener al | y, Aasdlebi dE(@nregeptor prataneat chomenc YiESdarsecnsor piptcosdesludasziks t he

| esseningn R PcR@inQ’&thE‘Bra?e ﬁdt@ée@%tt&rsuf?@&! SElc1PL AR BIBmRSSAmb AbRAIIM AL the
di sease 38 Ip disorder. In the case of cancer, the therapeutically

ef f ect iSYe éﬂlﬁhﬁt ogps eithe YEG easpial s Fhipadc tﬁce%t%awmnﬁwh&ﬁ Cwabt%f
f ol I owibiv@ing Mﬁ@&n&cﬂ@atmgmeGFOﬁo SN ORIprie€h hdhsm&aabiefe Ed1Baih UADEhuS lgéﬂerally

ecre tent .a d/or s
3 t daiobfesotegB SRR AN et fnp £ i vuRh B woREERGs Sente . ¢
sone extent, tunor growth; and/or relieve to sonme extent one or nore of t he
synpt ons associated with the cancer. To the extent the drug 35 may prevent
grow h and/or kill existing cancer cells, it nay be cytostatic and/or
cytotoxic. In sone enbodi nents, a conposition of this invention can be used
to prevent the onset or reoccurrence of the disease or disorder in a



WO 2011/ 033006PCT/ EP2010/ 063584 -52- In certain aspects, the invention
provides a nethod of identifying a patient wwth a cancer who nay benefit
from antiwangilggamwsec t herapy conpri sing determ ni ng expPETFPRI10/063584 s Of
bFGF in a sanple obtained fromthe patient and then treating the patient by
admi ni stering effective anounts of a VB&F ant agoni st and one or nore

chenot herapeutic agents to the patient. 5 A variety of chenotherapeutic
agents may ;HSarly EGH REONRORACEERhTRO LRI A% @b blifad Begnt i on. An
exenplary and non-lirmting 'ist of chenothera iC a/gen s contenpl ated is
provi ddutetnatiena Amllﬂﬁ@nslﬁgT/iw/mWimW@ U] i3t MEA8I642hd) BtaisNased in

thi's spegifiaabiPar. No. 5,850,508 We) ob/smedUME LS N BesIRY BodS. plr. NBe present
I nvention conpri se a oni st and an

dm ni sterlﬁ to the éatlent a VEGE anta

ef f ect iVBOAOURLS- Spt- Ao- PASt/8rié-Se henbPnePap it iWOZgeB P11 ¥/¢etoa
enboli MEIIRS96,tWE IHSI09B NAIGAPE/0RH 3R, AP 19D/ 1695 8,1 4510 IVADI 98/024B 7 Car dfavliich are
enbodi ntsi t he agh(g%t era eu%i cC a .e%t is gentitabine. In certain
enmbodi MERTS " PRE L Herot e rigel ffeér%g‘é {"is carboplatin. In certain
enbodi ments, the chenotherapeutic agent is paclitaxel. In certain
enbodi nent veedlk 83174 eo fapatianis svitf NSEGE hame begorreparteddo bpveabtFGF axpiessed in
genti t ap . ] Nj i . C )
o Tect 1 BB 1 R P Rty T M
adni ni ¢f ek e/ anser ga0T aH(4): p- 091-RShamy Y . skl drel Gernse 2001 +336518: 1 706-
or ﬂmgrlz) gikd Mclﬂ'f Bxﬂrgﬁicﬁl(rj\bz{lshais@&ia&l@@i}vﬁglhiig':Heﬁlei‘ﬁ&%(i@ihefmmm@ffﬁaﬁéﬁ); Righgent s
Wi ener al around. al r eady oyed. in cli her.ani es
Wher ef HUIRE E4Fo A RSP0 LLAKAPE B it DEF L4 41 Ge DO oSOt 25k Tom wi ¢ h
?th her dlféiFoixpesssipe hibs lso bééarrelairta_zll_lrto ibo askosagd with lowl @ikfeieyl_tiatdmi,nveﬂelpendl ngI Ion

e co n L - st er re.
be- abl a s o BB BC FERLAG ol BRICRAEE \3C O AIEMET L08 B TR e
Al t houdR9P-n X H): PobElgdi g Fegar.i PriadReph2002n9E@ntn.dn9i28).i | | ustrated with
reference to certain enbodinents, it is not so limted. Indeed, various
hrmd1§| ca_t: ?S@%i&fexfaﬂl%ﬁ;ﬁﬁ?r}bleﬁﬁ”fch@ulgl Blg@p i ?«ﬁkﬁ%&@iﬂfﬂsmtcﬂ[h@h ]ggm! bed25
erein w. e arent. to_those skilled in the ar om t he foregoi ng
descri pfighle SFvlth 20 ApRrIS Wéogétweb%‘weqnﬁecrawgrbﬁ@&r lgvely pad suRyival
r ef er er{BestsgoieD. tthubughukcd: Res,SI9081 f8(2A):ipon] 233Md nb Berrelefi@r ik esrvdial ed
O R T et A Ty T
bevaci zlavatedtievep aadisnonyd) d8ettstcbronidt, kee/agyng Ca2cgh2@@®. BY(1)1p.i5dt6, E4599 and
AVA -, d out gGo j i SA . 1 b agdv t udy
YAk IRERYRD OULBONE Cofiah SRS B SODERLAGSHYAPEECIREL G, bl
pr edi ct2()va1530dD- several biomarkers. This anal ysis of several biomarkers
showed that intracellular adhesion nolecule-1 (I1CAM1) |levels may be

predi cti ve @ifculEinBORGE Ha® alsb ®EAPYLcaBHe PloG@NBSIciatedWith tevdsv@e,o NiEs 8 FDm
pati en

ts.wi WD 2011/ 033006 | EP2010/.063584 -53- .hi.gh .b [ |
S R e R St R s A T e A G
bevaci zsbBGF) hay AvAalo]ve iﬁ‘ iresiistance bo entaVIEEHF tioaby $las, Rak., peak, o¥arédy Cline
AVALL (OAYAS5bNE)- B. 330K, DEPKEMPE) ardit ¥ B cihSmand, FRPIEAEY, 26014584 £,

1117-28).

The present invention is based partly on the identification that expression level of bFGF is
useful in predicting and/or monitoring the progress of anti-angiogenic therapy comprising an
anti-VEGF antibody bevacizumab. In particular, the present invention is based partly on the

30 identification that bFGF protein level in blood is useful in predicting patient responsiveness to an
anti-VEGF antibody therapy. Thus, the disclosed methods and assays provide convenient,
efficient, and potentially cost-effective means to obtain data and information useful in assessing
appropriate or effective therapies for treating cancer patients. For example, a sample from a
cancer patient could be examined by various in vitro assays to determine whether the expression

35 level of bFGF in a sample is higher than the expression level of bFGF in a reference sample. If a
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112§ = p}(‘?’ci]ucts,lg. g., bFGF gene, bFGF protein or bFGF mRNA, 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 diagnosis can be
30 achieved for these cancers. In addition, the progress of therapy can be monitored more easily by

testing such body samples for target genes or gene products.

Means for enriching a tissue preparation for cancer cells are known in the 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

35 as other techniques for separating cancerous from normal cells, are well known in the art. If the
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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.

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.

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.

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 that may be used include, but are
not limited to, Paraplast, Broloid, and Tissuemay. Once the tissue sample is embedded, the
sample may be sectioned by a microtome or the like (See e.g., “Manual of Histological Staining
Method of the Armed Forces Institute of Pathology”, supra). By way of example for this
procedure, sections may range from about three microns to about five microns in thickness.
Once sectioned, the sections may be attached to slides by several standard methods. Examples
of slide adhesives include, but are not limited to, silane, gelatin, poly-L-lysine and the like. By
way of example, the paraffin embedded sections may be attached to positively charged slides

and/or slides coated with poly-L-lysine.
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If paraffin has been used as the embedding material, the tissue sections are generally
deparaffinized and rehydrated to water. The tissue sections may 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.

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 IHC
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.

The primary and/or secondary antibody used for immunohistochemistry typically will be
labeled with a detectable moicty. Numerous labels are available which can be generally grouped

into the following categories:

(a) Radioisotopes, such as >°S, '*C, "I, °H, and *'I. 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.
(b) Colloidal gold particles.

() Fluorescent labels including, but are not limited to, rare earth chelates (europium
chelates), Texas Red, rhodamine, fluorescein, dansyl, Lissamine, umbelliferone, phycocrytherin,
phycocyanin, or commercially available fluorophores such SPECTRUM ORANGE7 and
SPECTRUM GREENT7 and/or derivatives of any one or more of the above. The fluorescent
labels can be conjugated to the antibody using the techniques disclosed in Current Protocols in

Immunology, supra, for example. Fluorescence can be quantified using a fluorimeter.

(d) Various enzyme-substrate labels are available and U.S. Patent No. 4,275,149
provides a review of some of these. The enzyme generally catalyzes a chemical alteration of the

chromogenic substrate that can be measured using various techniques. For example, the enzyme



PAST SMOKER 58 ( 52% 57 ( 449% CURRENT SMOKER 28 ( 259 41 ( 31% 112

131

10

15

20

25

30

20
WO 2011/033006 PCT/EP2010/063584

42-

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, 3-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 et 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).\

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));

(1) alkaline phosphatase (AP) with para-Nitrophenyl phosphate as chromogenic

substrate; and

(1i1) -D-galactosidase (B-D-Gal) with a chromogenic substrate (e.g., p-nitrophenyl-f3-
D-galactosidase) or fluorogenic substrate (e.g., 4-methylumbelliferyl-B-D-galactosidase).

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.

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
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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)).

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).

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:

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.

In alternative methods, the sample may be contacted with an antibody specific for said
biomarker, ¢.g., bFGF, 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
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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.

5 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

10  antibody-antigen complex, a second antibody specific to the antigen, labelled 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-labelled antibody. Any
unreacted material is washed away, and the presence of the antigen is determined by observation
of a signal produced by the reporter molecule. The results may either be qualitative, by simple

15 observation of the visible signal, or may be quantitated by comparing with a control sample

containing known amounts of biomarker.

Variations on the forward assay include a simultancous assay, in which both sample and
labeled antibody are added simultancously 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

20 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.

25 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

30 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.

An alternative method involves immobilizing the target biomarkers in the sample and then
35 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
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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.

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-labeled antibody adsorbs the light energy, inducing a state to excitability in the
molecule, followed by emission of the light at a characteristic color visually detectable with a
light microscope. As in the EIA, the fluorescent labeled antibody is allowed to bind to the first
antibody-molecular marker complex. After washing off the unbound reagent, the remaining
tertiary complex is then exposed to the light of the appropriate wavelength, the fluorescence
observed indicates the presence of 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.

It is contemplated that the above described techniques may be employed to detect protein

expression level of bFGF.

Methods of the invention further include protocols which examine the mRNA expression
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level of bFGF in a sample. Methods for the evaluation of mRNAs in cells are well known and
include, for example, hybridization assays using complementary DNA probes (such as in situ
hybridization using labeled riboprobes specific for the one or more genes, Northern blot and
related techniques) and various nucleic acid amplification assays (such as RT-PCR using

5 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).

In certain embodiments, 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

10 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 using polynucleotide
probes. In addition, such methods can include one or more steps that allow one to determine the

15 levels of target mRNA in a biological sample (e.g., by simultancously 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.

Optional methods of the invention include protocols which examine or detect mRNAs,
such as target mRNAsS, in a tissue or cell sample by microarray technologies. Using nucleic acid
20 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. Hybridization of a labeled probe with a
particular array member indicates that the sample from which the probe was derived expresses
25 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; U.S. 5,700,637; U.S.
Patent 5,445,934; U.S. Patent 5,807,522; Lockart, Nature Biotechnology, 14:1675-1680 (1996);
30 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 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)
35 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)
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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).

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 intensities 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 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.

Expression of a 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



109 \Wite 107 ( 96% 117 ( 89% 20 Cther 1 ( <19% 112 131

10

15

20

25

30

35

WO 2011/033006 PCT/EP2010/063584

-48-

conduct assays known in the art to determine or detect the presence of the given enzymatic

activity in the tissue or cell sample.

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 bFGF,
the label on the container indicating that the composition can be used to evaluate the presence of
bFGF protein in at least one type of mammalian cell, and instructions for using the antibodies for
evaluating the presence of bFGF protein in at least one type of mammalian cell. 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.

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 bFGF, under stringent
conditions, the label on said container indicates that the composition can be used to evaluate the
presence of and/or expression levels of bFGF in at least one type of mammalian cell, and
instructions for using the polynucleotide for evaluating the presence of and/or expression levels
of bFGF RNAs or DNAs in at least one type of mammalian cell.

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.

The present invention contemplates a method for treating an angiogenic disorder (e.g., a
disorder characterized by abnormal angiogenesis or abnormal vascular leakage) in a patient
comprising the steps of determining that a sample obtained from the patient has higher
expression level of bFGF as compared to a reference sample, and administering to the patient an
effective amount of an anti-angiogenic agent whereby the tumor, cancer or cell proliferative
disorder is treated. In certain embodiments the anti-angiogenic therapy comprises administering
a VEGF antagonist. In certain embodiment, the VEGF antagonist is an anti-VEGF antibody. In
certain embodiments, the anti-VEGF antibody is bevacizumab. In certain embodiments, the
methods comprise administering 5 mg/kg, 7.5 mg/kg, 10 mg/kg or 15 mg/kg of bevacizumab to
the patient having higher expression level of bFGF.

Examples of angiogenic disorders to be treated herein include, but are not limited to

cancer, especially vascularized solid tumors and metastatic tumors (including colon cancer, lung
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cancer, breast cancer, ovarian cancer, renal cancer and glioblastoma), discases caused by ocular
neovascularisation, especially diabetic blindness, retinopathies, primarily diabetic retinopathy or
age-related macular degeneration, choroidal neovascularization (CNV), diabetic macular edema,
pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein
5 Occlusion (CRVO), corneal neovascularization, retinal neovascularization and rubeosis;

psoriasis, psoriatic arthritis, haemangioblastoma such as haemangioma; inflammatory renal
diseases, such as glomerulonephritis, especially mesangioproliferative glomerulonephritis,
haemolytic uremic syndrome, diabetic nephropathy or hypertensive nephrosclerosis; various
imflammatory diseases, such as arthritis, especially rheumatoid arthritis, inflammatory bowel

10 disease, psorsasis, sarcoidosis, arterial arteriosclerosis and diseases occurring after transplants,
endometriosis or chronic asthma and other conditions; disease states including, e.g., edema
associated with tumors including, ¢.g., brain tumors; ascites associated with malignancies;
Meigs' syndrome; lung inflammation; nephrotic syndrome; pericardial effusion; pleural
effusion,; permeability associated with cardiovascular diseases such as the condition following

15 myocardial infarctions and strokes and the like.

Examples of cancer to be treated herein include, but are not limited to, carcinoma,
lymphoma, blastoma, sarcoma, and leukemia. More particular examples of such cancers include
squamous cell cancer, lung cancer (including small-cell lung cancer, non-small cell lung cancer,
adenocarcinoma of the lung, and squamous carcinoma of the lung), cancer of the peritoneum,

20 hepatocellular cancer, gastric or stomach cancer (including gastrointestinal cancer), 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

25 (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

30 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), and Meigs' syndrome. More particularly, cancers that are
amenable to treatment by the antibodies of the invention include breast cancer, colorectal cancer,
rectal cancer, non-small cell lung cancer, non-Hodgkins lymphoma (NHL), renal cell cancer,

35 prostate cancer, liver cancer, pancreatic cancer, soft-tissue sarcoma, Kaposi’s sarcoma, carcinoid
carcinoma, head and neck cancer, melanoma, ovarian cancer, mesothelioma, and multiple

myeloma.
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It is contemplated that when used to treat various diseases such as tumors, the VEGF
antagonist can be combined with one or more other therapeutic agents suitable for the same or
similar diseases. For example, when used for treating cancer, the VEGF antagonist may be used
in combination with conventional anti-cancer therapies, such as surgery, radiotherapy,

chemotherapy or combinations thereof.

In certain embodiments, the VEGF antagonist (e.g., anti-VEGF antibody) and the one or
more other therapeutic agents can be administered simultancously or sequentially in an amount
and for a time sufficient to treat tumors. In certain embodiments, the VEGF antagonist can be
administered subsequent to other anti-cancer agents. In certain embodiments, the VEGF
antagonist is administered simultancously with cancer therapy, e.g., chemotherapy.
Alternatively, or additionally, the antagonist therapy alternates with another cancer therapy,

which can be performed in any order.

In certain aspects, other therapeutic agents useful for combination cancer therapy with the
VEGF antagonist include other anti-angiogenic agents. Many anti-angiogenic agents have been
identified and are known in the arts, including those listed by Carmeliet and Jain (2000) Nature
407(6801):249-57 and those described herein under Definitions and Angiogenic Inhibitors

sections.

In certain embodiments, the VEGF antagonist maybe used in combination with bFGF
antagonist. In certain embodiment, the VEGF antagonist is an anti-VEGF antibody. In certain
embodiments, the bFGF antagonist is an anti-bFGF antibody. In certain embodiment, anti-
VEGEF antibody bevacizumab maybe used in combination with bFGF antagonist. In certain
embodiment, bevacizumab maybe used in combination with anti-bFGF antibody. In certain
embodiments, the anti-VEGF antibody and anti-bFGF antibody can be administered

simultaneously or sequentially in an amount and for a time sufficient to treat tumors.

The agents of the invention (e.g., VEGF antagonist, bFGF antagonist, chemotherapeutic
agent, or anti-cancer agent) are administered to a human patient, in accord with known methods,
such as intravenous administration as a bolus or by continuous infusion over a period of time, by
intramuscular, intraperitoneal, intracerobrospinal, subcutancous, intra-articular, intrasynovial,

intrathecal, oral, topical, or inhalation routes, and/or subcutancous administration.

Where the method of the invention contemplates administration of an antibody to a patient,
depending on the type and severity of the disease, about 1 pg/kg to 50 mg/kg (e.g. 0.1-20mg/kg)
of antibody is an initial candidate dosage for administration to the patient, whether, for example,
by one or more separate administrations, or by continuous infusion. A typical daily dosage
might range from about 1 pg/kg to about 100 mg/kg or more, depending on the factors

mentioned above. For repeated administrations over several days or longer, depending on the
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condition, the treatment is sustained until a desired suppression of disease symptoms occurs.
However, other dosage regimens may be useful. In certain embodiments, the antibody is
administered every two to three weeks, at a dose ranged from about 5 mg/kg to about 15 mg/kg.
In one aspect, the antibody is administered every two to three weeks at a dose of about 5 mg/kg,
7.5 mg/kg, 10 mg/kg or 15 mg/kg. Such dosing regimen may be used in combination with a
chemotherapy regimen. In some aspects, the chemotherapy regimen involves the traditional
high-dose intermittent administration. In certain embodiments, the chemotherapeutic agents are
administered using smaller and more frequent doses without scheduled breaks (“metronomic
chemotherapy”). The progress of the therapy of the invention is easily monitored by

conventional techniques and assays.

The effective amounts of therapeutic agents, ¢.g., bFGF antagonist, administered in
combination with a VEGF antagonist will be at the physicians’s discretion. Suitable dosages for
the VEGF antagonist are those presently used and can be lowered due to the combined action
(synergy) of the VEGF antagonist and the different antagonist of the invention, e.g., bFGF

antagonist.

The antibody composition will be formulated, dosed, and administered in a fashion
consistent with good medical practice. Factors for consideration in this context include the
particular disorder being treated, the particular mammal being treated, the clinical condition of
the individual patient, the cause of the disorder, the site of delivery of the agent, the method of
administration, the scheduling of administration, and other factors known to medical
practitioners. The "therapeutically effective amount" of the antibody to be administered will be
governed by such considerations, and is the minimum amount necessary to prevent, ameliorate,
or treat a disease or disorder. The antibody need not be, but is optionally formulated with one or
more agents currently used to prevent or treat the disorder in question. The effective amount of
such other agents depends on the amount of antibody present in the formulation, the type of
disorder or treatment, and other factors discussed above. These are generally used in the same
dosages and with administration routes as used hereinbefore or about from 1 to 99% of the
heretofore employed dosages. Generally, alleviation or treatment of a disease or disorder
involves the lessening of one or more symptoms or medical problems associated with the disease
or disorder. In the case of cancer, the therapeutically effective amount of the drug can
accomplish one or a combination of the following: reduce the number of cancer cells; reduce the
tumor size; inhibit (i.e., to decrease to some extent and/or stop) cancer cell infiltration into
peripheral organs; inhibit tumor metastasis; inhibit, to some extent, tumor growth; and/or relieve
to some extent one or more of the symptoms associated with the cancer. To the extent the drug
may prevent growth and/or kill existing cancer cells, it may be cytostatic and/or cytotoxic. In
some embodiments, a composition of this invention can be used to prevent the onset or

reoccurrence of the disease or disorder in a subject or mammal.
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In certain aspects, the invention provides a method of identifying a patient with a cancer
who may benefit from anti-angiogenic therapy comprising determining expression levels of
bFGF in a sample obtained from the patient and then treating the patient by administering
effective amounts of a VEGF antagonist and one or more chemotherapeutic agents to the patient.
A variety of chemotherapeutic agents may be used in the combined treatment methods of the
invention. An exemplary and non-limiting list of chemotherapeutic agents contemplated is

provided herein in the section providing definitions of the terms used in this specification.

In certain embodiments, the methods of the present invention comprise administering to
the patient a VEGF antagonist and an effective amount of at least one chemotherapeutic agent.
In certain embodiments, the chemotherapeutic agent is cisplatin. In certain embodiments, the
chemotherapeutic agent is gemcitabine. In certain embodiments, the chemotherapeutic agent is
carboplatin. In certain embodiments, the chemotherapeutic agent is paclitaxel. In certain
embodiments, effective amounts of VEGF antagonist, cisplatin and gemcitabine are administered
to the patient. In certain embodiments, effective amounts of VEGF antagonist, carboplatin and

paclitaxel are administered to the patient.

As will be understood by those of ordinary skill in the art, the appropriate doses of
chemotherapeutic agents will be generally around those already employed in clinical therapies
wherein the chemotherapeutics are administered alone or in combination with other
chemotherapeutics. Variation in dosage will likely occur depending on the condition being
treated. The physician administering treatment will be able to determine the appropriate dose for

the individual subject.

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 be 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 for all purposes.
EXAMPLES

Example 1: AVAIL Trial Protocol

Addition of bevacizumab to platinum-based chemotherapy in 2 phase III trials, E4599 and
AVAIL, improved outcome in patients with untreated advanced NSCLC. In study E4599, it was
an objective of the study to determine the prognostic and predictive value of several biomarkers.
This analysis of several biomarkers showed that intracellular adhesion molecule-1 (ICAM-1)

levels may be predictive of response to therapy and prognostic of survival, whereas patients with
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high baseline vascular endothelial growth factor (VEGF) levels may have a higher response rate

to bevacizumab. In AVAIL, a similar biomarker analysis was performed.

The AVAIL (“AVASTIN™ in Lung”, BO177704) study is a randomized, controlled,
double-blind phase 111 study that included more than 1,000 patients with previously untreated
advanced non-small cell lung cancer (NSCLC) with histology other than squamous cell (Figure
1). The primary objective of the study was to demonstrate superiority in patient progression free
survival (PES) of both AVASTIN™ containing treatment arms versus the control regimen.
Secondary endpoints of the study included overall survival (OS), response rate and duration of
response, quality of life and a safety comparison of the two doses of AVASTIN™ versus
standard of care. Two doses of AVASTIN™ were studied (7.5 mg/kg and 15 mg/kg). The
AVAIL study confirmed the clinical benefit in terms of significantly increased PFS (PFS rates
that were 20 to 30% higher than those who received chemotherapy alone) already found in the
NSCLC (E4599) trial (Reck M, et al. J Clin Oncol 2009; 27(8):1227-1234; Sandler A.B. ef al.;
N Engl. J. Med. 2006; 355: 2542-2550). A similar treatment effect was observed both at a
dosage of 7.5 and 15 mg/kg AVASTIN™.

The trial protocol was approved by the institutional review board at each site and was
conducted in accordance with the Declaration of Helsinki, current US Food and Drug
Administration Good Clinical Practices, and local ethical and legal requirements. The decision
to perform retrospective biomarker analyses for all patients randomized to the AVAIL trial was

taken after recruitment to the study was completed.

Complete demographic profile of the set of patients was taken and the full medical history
of each patient was taken on record. All patients underwent a physical examination including
weight, height vital signs and cardiopulmonary examination, ECOG performance status, 12-lead
ECG. The tumor status of each patient was assessed as described previously (Reck M. et al., J.
Clin. Oncol. 2009; 27(9):1227-1234). Briefly, tumor status was assessed every three cycles
(approximately every 9 weeks) during trial treatment. If patients withdrew from trial treatment
for reasons other than progressive disease, follow-up tumor assessments were repeated every two
months until disease progression. Tumor responses were assessed by the investigator according
to Response Evaluation Criteria in Solid Tumors (Therasse P. et al., J. Clin. Oncol. 2009;
27(9):1227-1234). An independent Data and Safety Monitoring Board was responsible for
ongoing review of unblended safety data. Adverse events (AE) were graded using the National
Cancer Institute Common Toxicity Criteria for Adverse Events (version 3.0) and coded
according to the medical dictionary for regulatory activities. Laboratory data were also obtained

and provided to the Data and Safety Monitoring Board.
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The biomarker population baseline characteristics for patients receiving low-dose
bevacizumab (7.5 mg/kg) are shown in Table 1 below. Baseline demographic characteristics for

patients included in the biomarker analysis shown in Table 1 were reflective of the study

population as a whole.

5 Table 1
Placebo+cis/gem Bv7.5+cis/gem
N = 112 N = 131

10 Sex
FEMALE 40 ( 36%) 48 ( 37%)
MALE 72 ( 64%) 83 ( 63%)
n 112 131

15 Smoking Status
NEVER SMOKED 26 ( 23%) 33 ( 25%)
PAST SMOKER 58 ( 52%) 57 ( 44%)
CURRENT SMOKER 28 ( 25%) 41 ( 31%)
n 112 131

20

Age Category Years

<65 76 ( 68%) 97 ( T74%)
>=65 36 ( 32%) 34 ( 26%)

n 112 131



130 WO 2011/ 033006PCT/ EP2010/ 063584 -57- Exanple 2: Sanple Coll ection
and Anal ysis Plasma sanples were collected frompatients with stage I11B or
|V or recworentospmn- squanmous NSCLC patients before anyPGTPR260a963584

adm nistered. Al sanples were obtained frompatients that hereafter were
treated with cisplatin 80 ng/n2 and gef®i tabine 1,250 ng/n2 for up 5 to six
cycles plus | owdose bevaci zumab (7.5 ng/kg), high-dose bevaci zunab (15

ng/ kg), or placebo every 3 weeks until di sease progression. A total of
3 nmLs of blood were drawn into a sodiumcitrate vaccutai ner tube. They were
m xed i mredi ately by invertion of the tube 10 to 15 tines and were

centri fuged®iatasgpprasei mately 3000g in a 4C refrigerated centrifuge. Plasm
was aliquoted into the 2 plastic 10 vials. Sanples were stored in an
upright positi@n @aér REBRreNR) SONME cages,is:sanpl es werexgtored at -20C for up
to one nonth and then transferred to -70C Al'l sanples were thawed and
distributed in 40 pl aliquots into 384-well REMP mcro tube plates in

bat ches of 72 Qﬂ@£ﬁﬁﬂﬁ@ﬂﬂére seal ed’wi t1°an aluninun?%épgﬁﬁ1and stored in
freezers set to maintain a tenperature of -70C until analysis. A total of
366 sanpl es wetu@rENRI | abl e for 15 an&l ysi’s) of bFG- cohtenteati ons.

Sandwi ch i nmunoassay for neasuring bFG-F was purchased from R&D Systens

(M nneapolis, M\). The kits were usgd according to the manufacturer's
recommendations. Briefly, a basic standard was prepared with Cali brator
Diluent at a stock solution of 64 pg/nL. The standard dilution series in
Calibrator Diluent included 32, 16, 8, 4, 2, 1 and 0 pg/niL bFG-.

20St andard, control or sanples prediluted in assay buffer were added into
each wel | ekgmormpabysioyryene micropl ates coated with a nouse nonocl onal

anti body agai nst bFGF as provided in the assay kit. After 3 hour incubation
at roomtenp t | ates were shed, and conjugated detection

ant i body masggﬁggg%gﬁagﬁﬁ%ubated forlggﬁﬁflonal 2 hours. Foll ow ng anot her
wash, 50 i Al substrate solution was added in each well, and incubated for
45 H nut es abtMEBgChoom t enperature. Hereafter, anplifier solution (50
[LI/well) was added, color was allowed to develop for 45 m nutes, and the
reacti on wasgsdopped by 2N sul furic Acid3ze50 [LI/welljir Wghin 30 m nutes,
the plates were read at a wave length of 490 nmusing a Mcropl ate

Spect r ophot o- r rsamax, Mol ecuyl ar vi ces, Sunpnyvale, CA).

Absor bance v%?%%%sé?g%g nm wer e co%ge?fgﬁ for the ab %ﬁbg%@e at 650 nm
Dat a reducti on was based on 4 paraneter |logistic curve 30 fit, using the

i nstrunent s BofT WakR@Egackage. The bBGF(preétein | evel wWas A®asured in pg/ n,
ranging from2-64 pg/m due to the functional Iimts of the assay. In
case the bFGyprateinchemgl s were outside the range of detection, results
were reported as BLQ (Below Limt of Quantification) or ALQ (Above the

upp Limt of Quantification). As sanple volune was |limted for bFGF

neasur ement s only single nmeasurenerts were performedd? WO

2011/ 033006PCT/ EP2010/ 063584

Race
Asian 5 ( 4%) 13 ( 10%)
White 107 ( 96%) 117 ( 89%)
20 Other - 1 ( <1%)
n 112 131

ECOG (Baseline)



-58- If sanple volune was not sufficient for neasurenents, even for a
single replicate neasurenent, ONS (quantity not sufficient) was reported.

I f a singWe:nsassenent was possible, the result from tIR€ETEPAEIOH63584
nmeasur enent was reported. Based on the three in-run control sanples that
were included on each test plate, 5 pebéornance of the bFGF assay during
sanpl e anal ysis was satisfactory throughout the conduct of the study. The
nunber s of sgnples yielding valid rggulg%g)results beé?glggaabove t he
guantification range, or no valid resul t'S are summarized inh 'Table 2 bel ow.
Tabl e 2 AssayResul t ALQBLONOAQNS Mol ecul ew t hi n range* (n) bFGF2492252643
10Exanpl e 3:1Statistical Analysis off/bF@sProtein Leve? (Daga For
statistical analysis, the data relating to bFG- protein expression |evels
wer e divided,in two categories: high,level and | ow | eyel. The definition of
hi gh and | ow | evel is provided herein. Overall survival (0S)
end-point was defined as the tinme fromentry in the study until death or
censoring. The progression free survival (PFS) end point was defined as
time fromentry in 15 the study until di sease progression or death.

The Tox prcpoditlieonalashazardisregr essi on nodel was used to eval uate the
effect of predictor variables on PFS and OS. The hazard ratio for OS was
defined as tRgNRakiOBfathe risk of9ge@QQ%Ln treated; gy qupodi vided by risk
of death in placebo group. A hazard ratio below 1 indicates that the risk
of death is less in the treated armthan in the placebo arm and therefore
that the nmeaf®®8 FEL262F0NGgE: in tréddt éd?patients thar’ i‘n pllacebo patients.
The hazard ratio for PFS was defined as the ratio of the risk of death or
progr essi on urxeor esdrednignoup di vi ded-by risk of death in placebo group. A
hazard ratio below 1 indicates that the risk of progression or death is

|l ess in the than in the placebo arm and therefore that the
mean PFS is %@ﬁg%ggFﬁ%g%eated patients than in placebo patients.

25" Treatment effect” or "effect of treatnment” was defined as the effect on
oS Bt PFS t h&tHiERas observed when 7.53n/ K§) of bevaci zummdb %Wels adni ni st er ed
to the patients conpared to placebo. Treatnent effect is assessed using the
hazard rati o, A positive treatnment was defined to neamm WO

2011/ 033006PCT/ EP2010/ 063584 -59- that the OS or PFS was increased in
treated armconpared to placebo arm Therefore, a positive treatnent
effects corresponds to a hazard ratio below 1. The Kapl an Mei er nethod was

used to generate graphical display of survival probability by treatnment
group in swesgripogpLf patients with high bFG- protein | evel and subgroup of
5 patients wwth | ow bFGF protein level. (Figures 2 to 5). The first

set of anal ysisjgvaluated the treatnent gtfect of patgentg;with high bFG-
protein |level. The nedian val ue of bFG- | evel fromthe sanples was 6.9
pg/{g. Theref>oUrL%, in the first

45 ( 42%) 40 ( 33%)
n 107 122
Baseline Platelets
<=300 10*9/L 49 ( 44%) 69 ( 53%)
20 >300 10*9/L 63 ( 56%) 61 ( 47%)

n 112 130




exanple, if the bFG- protein level in a sanple obtained froma patient was
greater than 6.9 pg/m, then the sanple was designated as having a high

| evel of wWOCHI38M0ei n. Additionally, 10 cutoff val ue of PRTFR0M/06%84 used t o
further characterize the effect of the bionmarker since the val ue
corresponded to the lower limt of assay detection. Therefore, in the
second exanpl e, |f the bFGF protein level in a sanple obtained froma

pati ent wa r t he sanpl e was desi gnated as havi ng
a high lev & QC%ME)&{ and 41 e nul | hypot hesi s stated that there
is no difference in OS between the pI acebo 15 treatnent group and 7.5 ng/ kg
bevaci zuma®laspagemples W o epllectpr droam petiant Witk stagp Bk es] s osxesusent et t her e
is a dls&ﬁa@ﬁ&fgqescm Qe vEeR dnberigad écﬁﬁm&m&d gAngﬂﬁpleé\wb%mﬁﬂéﬁ kest was
used to calcylate t val ue co res Qnglr}qg iS h g | ue

bel ow B8ty Db ReTE e MG Werlbbwap SpBHn &0j g/ms.a BFe 01?3% BURu |
hypat heskix cstiat phis lldwctdogdﬁlmvecmmﬂm(m ﬁfgﬂ{ggmgh-ldasd:ﬂ‘esadmimﬁe@ 5trh§k@) acebo 20
treatment roue? gnd 7 3 t|r11\g{lsegsebervar0|szumslb treatment group. The alternative
hypot h&si€™stat €d 't % Ther e 1 850" Y  er ence in PFS between the two
treatment groups. A log-rank test was used to cal cul ate the p-val ue

cor r espondifniptal of 8 milss ydencheetegiravm ingd asodemenrge e& cuinss aheddiherd weee be

stati stjhicad Jrﬂmédlgﬂa}f wﬁo&moﬁ B?th%Qﬁ&an t%eltS tFheAMAlWSE éerﬁﬁﬁﬂge@ta{ed the
treatnent effect in patients wth rotein 25 level. In the first

exanpl @pPiorimely3Rege praof & refingsyated Pwtrafuganglaém% Biaaehewted Bin Reglatht was
equel  Gfiald. eSEmplbaWeiR. sEorp@indn, uﬁrigﬁﬂpdditeomnm"e \/I/ﬁ@oﬁeammastaﬂ@easwﬂwab@ a

| ow | ev 096 bFG- proteldﬂ% \ gr SgC %ddt if the bFGF protein | evel
in a sé‘ﬁp% St UR 1R %ndrq)gﬁl AP A 8q or "less than 2 pg/m, then

t he sanpl e was de5| gnated as having a |ow | evel of bFGF protein. 30The nul |
hypot hesi s Adt stnadest et thavexdeanid slistmbuded inetOarcdiqiiots @&o Béﬂva@@rREMB g tube

L1 eat Mle SRR, Jihe atarfakide s&xéa%i@ﬁgh Sl doplilant NREE ISrzors

difference 1 n evveent e treatnent g test was used to
cal cul é?tetotnﬂ?éntﬁm\ﬁa‘le@@el@&r? espldndivag! %I@lstsm HyHOf RES pynples yarewaddlero. o5

I S pPNsheesiedf bPGPRosdcatrhisdrscal |y significant. WO
2011/ 033006PCT/ EP2010/ 063584 - 60- For PFS the null hypothesis stated

that th diff Pr o F S the t
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was condgstaadandrlilgtiorsericy Hégallﬂﬂa‘toé Diluentriaelpdrsni2, dp5 &k 2dl 1del pefmdcbldplii ng
to bFG- protein level. A nodel wth treatnent group, bFG- | evel and
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sample volume was limited for bFGF measurements, only single measurements were performed.
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10 Example 3: Statistical Analysis of bFGF Protein Level Data

For statistical analysis, the data relating to bFGF protein expression levels were divided in

two categories: high level and low level. The definition of high and low level is provided herein.

Overall survival (OS) end-point was defined as the time from entry in the study until death
or censoring. The progression free survival (PFS) end point was defined as time from entry in
15 the study until disease progression or death.

The cox proportional hazard regression model was used to evaluate the effect of predictor
variables on PFS and OS. The hazard ratio for OS was defined as the ratio of the risk of death in
treated group divided by risk of death in placebo group. A hazard ratio below 1 indicates that the
risk of death is less in the treated arm than in the placebo arm, and therefore that the mean OS is

20 longer in treated patients than in placebo patients. The hazard ratio for PFS was defined as the
ratio of the risk of death or progression in treated group divided by risk of death in placebo
group. A hazard ratio below 1 indicates that the risk of progression or death is less in the treated
arm than in the placebo arm, and therefore that the mean PFS is longer in treated patients than in
placebo patients.

25 “Treatment effect” or “effect of treatment” was defined as the effect on OS or PFS that was
observed when 7.5 mg/kg of bevacizumab was administered to the patients compared to placebo.

Treatment effect is assessed using the hazard ratio. A positive treatment was defined to mean
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that the OS or PFS was increased in treated arm compared to placebo arm. Therefore, a positive
treatment effects corresponds to a hazard ratio below 1.

The Kaplan Meier method was used to generate graphical display of survival probability
by treatment group in sub-group of patients with high bFGF protein level and subgroup of
5 patients with low bFGF protein level. (Figures 2 to 5).

The first set of analysis evaluated the treatment effect of patients with high bFGF protein
level. The median value of bFGF level from the samples was 6.9 pg/ml. Therefore, in the first
example, if the bFGF protein level in a sample obtained from a patient was greater than 6.9
pg/ml, then the sample was designated as having a high level of bFGF protein. Additionally,

10 cutoff value of 2 pg/ml was used to further characterize the effect of the biomarker since the
value corresponded to the lower limit of assay detection. Therefore, in the second example, if
the bFGF protein level in a sample obtained from a patient was greater than 2 pg/ml, then the
sample was designated as having a high level of bFGF protein.

For OS, the null hypothesis stated that there is no difference in OS between the placebo
15 treatment group and 7.5 mg/kg bevacizumab treatment group. The alternative hypothesis stated
that there is a difference in OS between the two treatment groups. A log-rank test was used to
calculate the p-value corresponding to this hypothesis. P-value below 0.05 is considered to be
statistically significant.

For PFS the null hypothesis stated that there is no difference in PFS between the placebo
20 treatment group and 7.5 mg/kg bevacizumab treatment group. The alternative hypothesis stated
that there is a difference in PFS between the two treatment groups. A log-rank test was used to
calculate the p-value corresponding to this hypothesis. P-value below 0.05 is considered to be
statistically significant.

The second set of analysis evaluated the treatment effect in patients with low bFGF protein
25 level. In the first example, if the bFGF protein level in a sample obtained from a patient was
equal or less than 6.9 pg/ml, then the sample was designated as having a low level of bFGF
protein. In the second example, if the bFGF protein level in a sample obtained from a patient
was equal or less than 2 pg/ml, then the sample was designated as having a low level of bFGF

protein.

30 The null hypothesis stated that there is no difference in OS between the two treatment
groups. The alternative hypothesis stated that there is a difference in OS between the treatment
groups. A log-rank test was used to calculate the p-value corresponding to this hypothesis. P-
value below 0.05 is considered to be statistically significant.
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5 The third set of analysis was conducted in order to evaluate if treatment effect differed

according to bFGF protein level. A model with treatment group, bFGF level and treatment by

bFGF interaction as predictor was used.

For OS, the null hypothesis for this interaction test stated that there is no difference in
treatment effect on OS according to bFGF level. The alternative hypothesis stated that treatment
10  effect differed according to bFGF level. A likelihood ratio test was used to calculate the p-value
corresponding to this hypothesis. P-value below 0.05 is considered to be statistically significant.

P-value below 0.1 is considered borderline significant.

For PFS, the null hypothesis for this interaction test stated that there is no difference in
treatment effect on PFS according to bFGF level. The alternative hypothesis stated that
15 treatment effect differed according to bFGF level. P-value below 0.05 is considered to be

statistically significant. P-value below 0.1 is considered borderline significant.

A fourth set of analysis was conducted in order to check the robustness of results found
with the other three analyses described above. In this set of analysis, the values for bFGF protein
levels were not dichotomized but treated as continuous variable after a logarithmic

20 transformation. In addition, other baseline prognostic variables were included in the model in
order to check whether the effect of bFGF was not confounded by other factors. The model had
treatment group, bFGF level, treatment by bFGF interaction and other baseline covariates as
predictors. The other baseline predictors were: gender (male vs. female); past smoker vs. all
other; age (<65 vs. >=65); disease stage (IV vs. all other); West Europe/ Australia/ Canada vs. all

25  other; race (white vs. all other); ECOG at screening; adenocarcinoma vs. all other.

For Overall Survival, the null hypothesis stated that the treatment effect on OS did not vary
in a linear fashion with varying bFGF protein expression levels. The alternative hypothesis
stated that treatment effect varied with varying bFGF protein expression levels. A likelihood
ratio test was used to calculate the p-value corresponding to this hypothesis. P-value below 0.05

30 is considered to be statistically significant.

For PFS, the null hypothesis stated that there treatment effect on PFS did not vary in a
linear fashion with varying bFGF protein expression levels. The alternative hypothesis stated

that treatment effect varied with varying bFGF protein expression levels. A likelihood ratio test
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was used to calculate the p-value corresponding to this hypothesis. P-value below 0.05 is
considered to be statistically significant.

Table 3 below shows the results of analyses set 1 and 2 evaluating the effect of treatment
on in sub-groups of patients with low protein expression level of bFGF defined as values < 6.9
5 pg/ml and high protein expression level of bFGF defined as values > 6.9 pg/ml.

Results in Table 3 show a strong treatment effect on PFS and OS in patients with high
protein expression level of bFGF (> 6.9 pg/ml). Hazard ratio estimates well below 1 and p-value
below 0.05 both indicate that treatment significantly prolongs time to death and time to
progression in patients with bFGF protein level of > 6.9 pg/ml.

10 Table 3
Bevacizumab 7.5mg/kg vs placebo
Analysis 1 and 2 Progression Free Survival Overall Survival
HR p-value HR p-value
[95%CIT*
[95%CI]
Low bFGF Protein 0.74 0.12 1.13 0.5979
Level [0.50;1.09] [0.72;1.76]
(£6.9 pg/ml)
High bFGF Protein 0.47 0.0002 0.52 0.0036
Level [0.31;0.71] [0.33;0.81]
(> 6.9 pg/ml)

* HR [95%CI]: Hazard Ratio with 95% confidence interval.

Table 4 below shows the results of analysis set 1 and 2 evaluating the effect of treatment
on PFS and OS in sub-groups of patients with low protein expression level of bFGF defined as

values < 2 pg/ml and high protein expression level of bFGF defined as values > 2pg/ml.

15 Results in Table 4 show a strong treatment effect on PFS and OS in patients with high
protein expression level of bFGF (> 2 pg/ml). Hazard ratio estimates well below 1 and p-value
below or at the 0.05 level both indicate that treatment significantly prolongs time to death and

time to progression in patients with bFGF protein level of >2pg/ml.

Table 4
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Anal ysis 3
Analysis 1 and 2 Progression Free Survival Overall Survival
HR p-value HR p-value
[95%CI]* [95%CT]
Low bFGF Protein | 0.73 0.38 1.29 0.553
Level
(< 2pg/ml) [0.37 -1.47] [0.56 -3.0]
High bFGF Protein | 0.56 0.0003 0.71 0.0506
Level
(> 2 pe/ml) [0.41 0.77] [0.51-1]

* HR [95%CI] : Hazard Ratio with 95% confidence interval.

Table 5 below shows the result of the third set of analysis. It reports the p-values for test

5 patients with high protein expression level of bFGF.

Table 5
Analysis 3 Bevacizumab 7.5 mg/kg vs placeboby
(£6.9 pg/ml) vs (> 6.9 pg/ml bFGF)
p-value
Progression Free Survival 0.0807
Overall Survival 0.0126

10

of interaction between treatment effect and bFGF protein expression level. These results provide

additional evidence that the treatment effect is significantly more important in the sub-group of

Table 6 below shows the outcome of the fourth set of analysis. It displays the p-value for

higher protein expression levels of bFGF.

the treatment by interaction term, in a model using values for bFGF protein expression level as
logarithmic transformed continuous variables and other baseline patient characteristics. These
results provide additional evidence that the treatment effect is significantly associated with bFGF

protein expression level, wherein the higher treatment effect was observed in patients having
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In summary, several statistical models were applied to assess the treatment effect on PFS

and OS in relation to the bFGF level. Analyses were first performed with high protein level

bFGF defined as all bFGF protein expression levels with values > 2 pg/ml. Next, in order to

increase the statistical power to detect a difference between high and low bFGF protein

expression levels in terms of treatment effect, analyses were also performed with high protein

expression level bFGF defined as all values > 6.9 pg/ml. All analyses consistently indicated that

a significant increase in PFS and OS was present in patients with high protein expression level

bFGF (Figures 2, 3, 4 and 5).

All references cited throughout the disclosure are hereby expressly incorporated by

reference in their entirety.

While the present invention has been described with reference to what are considered to be

the specific embodiments, it is to be understood that the invention is not limited to such

embodiments. To the contrary, the invention is intended to cover various modifications and

equivalents included within the spirit and scope of the appended claims.

Throughout the present application, including the claims, the term “comprising” is used as

an inclusive, open-ended transition phrase, which does not exclude additional, unrecited

elements or method steps.
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adm ni stering at 1east one chenotherapeutic agent to the patient.

7. The nethod of claim6, wherein the chenotherapeutic agent is cisplatin
or 20 genci® abi ndhe methodgof apy@ngef Hlgtm fto Anyhesaw the ardt-ande Eiothstapyher ei n
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20 gemcitabine.

8. The method of any one of claim 3 to 5, wherein the anti-angiogenic therapy

further comprises administering at least two chemotherapeutic agents to the patient.

9. The method of claim 8, wherein at least two chemotherapeutic agents are cisplatin

and gemcitabine.

25 10. The method of any one of claim 1 to 9, wherein the anti-angiogenic therapy

comprises administering 7.5 mg/kg of bevacizumab to the patient.

11. The method of claim 1 further comprising administering an effective amount of
the anti-VEGF antibody to the patient.

12. The method of claim 11, wherein the anti-VEGF antibody is bevacizumab.
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7.5 ngl/ kg bevagi i i N . t i . . of an
anti “VEGE at i bocy e T BRI VRIS T o Rk p B PR Bt 1 admyifer S8
suf f er ithgpdticaim cancer conprising the following steps: (1) deternining

expression |level of bFG- 5 in a sanple obtained fromthe patient and (2)
?ﬁm ni _Ste“lﬁg ﬁn I%Efo%‘ﬁﬁlaﬂtﬁl\@mul Qﬂti&ﬁy@%ﬁé@y_ %'ﬁf@ttfelaml t bfedtRe apatident if
ere is_a.higher expressi.on |l eve|l o : e sanpl e as conpar a
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chenot her. ti.c agent....1016. The use of .clai erein at | east on
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cl ai m k4eferancheamplonpri si ng administering to the patient an effective
anount of at |east two chenptherapeutic agents. 18. The use of
claim17, W@?re'ﬁ%@kméEﬁéﬁﬁﬂW@ﬁﬁﬁéﬂ&hﬁﬁﬁ%ﬁf&ﬁbﬁﬁ%ﬂﬁ@%@t@!&uﬁﬁ%ﬂkﬁ%bﬁw45 and
gencti t abi ne. 19. The nethod of any one of clains 1 to 13 or the use of
any onéMouncefat fgastiopeigemgtheipngytis 4gchhe expression level of bFGF is a
protein expression |evel. 20. The nethod of any one of clains 1 to 13
or t(he use l16f anyrhense of cleinail Syevhedeih at [E8st onkeliehdthérapeupic @peitrs explags st on

| evel of bﬁéinin the sanple is greater than 2 pg/m . 2021. The net hod of any
one of &I'&l T to 13 or the use of any one of clainms 14 to 18, wherein the
protein expression |evel bFGF in the sanple is greater than 6.9 pgén1.

22. The et Hdd of Theysonakclaiim &4 firther domprisi® adminksecringdo dic patigntomectisttivd ai s
14 10 1&oubherRidst e GRPSRcrdpRufidsl@niancer, breast cancer, colon cancer,
ovari an cancer, renal cancer or glioblastoma. 2523. The nmethod of claim 22,
wherein the_canc is | . cancer. .24, The nethod of claim 23, wherein
cancer is ﬁﬁevi 0 918%’%' iz WheFgn ahliged fwo shematherapghtisagey 2t Ainisy,
whersi nndl kemcigatiy. i s non-small cell |ung cancer.

19. The method of any one of claims 1 to 13 or the use of any one of claims 14 to 18,

wherein the expression level of bFGF is a protein expression level.

20. The method of any one of claims 1 to 13 or the use of any one of claims 14 to 18,

wherein the protein expression level of bFGF in the sample is greater than 2 pg/ml.

20 21. The method of any one of claims 1 to 13 or the use of any one of claims 14 to 18,

wherein the protein expression level bFGF in the sample is greater than 6.9 pg/ml.

22. The method of any one of claims 1 to 13 or the use of any one of claims 14 to 18,

wherein the cancer is lung cancer, breast cancer, colon cancer, ovarian cancer, renal cancer or

glioblastoma.
25 23. The method of claim 22, wherein the cancer is lung cancer.
24. The method of claim 23, wherein cancer is previously untreated lung cancer.
25. The method of claim 23, wherein the cancer is non-small cell lung cancer.
26. The method of any one of claims 1 to 13 or the use of any one of claims 14 to 18,

wherein the sample obtained from the patient is a member selected from the group consisting of:



WO 2011/ 033006PCT/ EP2010/ 063584 -66- tissue, blood, blood-derived cells,
pl asma, serum and conbinations thereof. 27.A kit useful for carrying out
t he net howloab1izisgooene of clainms 1 to 13, conprising onePOI/RPRO16/0633/PpouUNds
or an oligonucl eotide or a polynucl eotide array capabl e of detecting the
expression | evel of bFGF. 528. Use of abtfrotein or an oligonucleotide or a
pol ynucl eotide array for determ ning the expression |evel of bFGF in a

met hod ggl%ﬁgglrggﬁ,nnﬁ?(ﬁ({-d&li\%h%llsl pﬁa%mjasﬁer%%;r J@gcoﬂbtina%fong hlt% doy28 or the use of

clain1é e conmpound‘capable o termning e ‘expression |eve

of bFGF is a polypeptide suitable for use in an i munohi st ochem cal net hod
and/ or is an- ant i‘bbiysefplder fereyingputbamethpd ad aryeng pldsisdriods. praprisitef or e

descri @6 or more compounds or an oligonucleotide or a polynucleotide array capable of detecting the
expression level of bFGF.

5 28. Use of a protein or an oligonucleotide or a polynucleotide array for determining
the expression level of bFGF in a method of any one of claims 1 to 13.

29. The kit of claim 28 or the use of claim 29 wherein the compound capable of
determining the expression level of bFGF is a polypeptide suitable for use in an

immunohistochemical method and/or is an antibody specific for bFGF.

10 30. The invention as hereinbefore described.



