ETHODS AND COM POSMONS FOR DIAGNOSTIC USE IN CANCER PATIENTS 5 Related
Applications 10001]This application claims the benefit of U.S. Provisional Patent Application No.
61/140,392, filed December 23, 2008 the contents of which are incorporated herein by reference in
their entirety for all purposes. 10 Field of the Invention [0002]The present invention relates to methods
and compositions useful for predicting clinical outcome and for monitoring cancer patients treated with
anti-anciogenic therapy. ISBackground of the Invention [0003]Cancer is one of the most deadly threats
to human health. In the U.S. alone, cancer affects nearly 1.3 million new patients each year, and is the
second leading cause of death after cardiovascular disease, accounting for approximately 1 in 4
deaths. Solid tumors are responsible for most of those deaths. Although there have been significant

20advances in the medical trea%ﬁmgérﬁﬁ?cgﬁ%g?%gmﬁaﬁ%- ear survival rate for all cancers

has improved only by about 154 N pact COR/ERISAGUERIBAGTEIgNant tumors, metastasize and
wow rapidly in an uncontrolled manner, making timely detection and treatment extremely difficult.

[OOO4ﬁDepending on the cancer type, patients typically have several treatment options available to
them including chemotherapy, radiation ardiariihepyHeasiensdrugs. Diagnostic methods useful for
predicting clinica[llq t omegI om the different treatment regj would greatly b neLit clinical
management of %Lé}e pati A‘fé.a V@f&i%ﬁf&f@%ﬁ%\%ngéb%@gﬁ)&o&?@%ﬁgﬁ@ ER EXfession with
the identifisatioty bf(speExifited deemlypes, e@s e suiativSpetiiaassaypomicddatkay analysis,
gPCR, etcr. ?uch methods may bj%ISaC}pseful for the identification and classification of cancer presented

. Tence 1M their entir Urposes.
by a patieht. However, Y putp

10
Field of the Invention
[0002] The present invention relates to methods and compositions useful for
predicting clinical outcome and for monitoring cancer patients treated with anti-angiogenic
therapy.
15 Background of the Invention

[0003] Cancer is one of the most deadly threats to human health. In the U.S.
alone, cancer affects nearly 1.3 million new patients each year, and is the second leading
cause of death after cardiovascular disease, accounting for approximately 1 in 4 deaths. Solid
tumors are responsible for most of those deaths. Although there have been significant

20  advances in the medical treatment of certain cancers, the overall 5-year survival rate for all
cancers has improved only by about 10% in the past 20 years. Cancers, or malignant tumors,
metastasize and grow rapidly in an uncontrolled manner, making timely detection and
treatment extremely difficult.

[0004] Depending on the cancer type, patients typically have several treatment

25  options available to them including chemotherapy, radiation and antibody-based drugs.
Diagnostic methods useful for predicting clinical outcome from the different treatment
regimens would greatly benefit clinical management of these patients. Several studies have
explored the correlation of gene expression with the identification of specific cancer types,
e.g., by mutation-specific assays, microarray analysis, qPCR, etc. Such methods may be

30 useful for the identification and classification of cancer presented by a patient. However,
much less is known about the predictive or prognostic value of gene expression with clinical

outcome.



much less is known about the predictive or prognostic value of gene expression with clinical outcome.
[00051Thus, there is a need for objective, reproducible methods for predicting treatment outcome such
as progression free survival_ of cancer patients or for monitoring the progress of such treatment and
thereby selecting the optimal treatment regimen for each patient. 5Summary of the Invention
[0006]The methods of the present invention can be utilized in a variety of settings, including, for
example, in aidin@¥Yhethddssothreatirgpeath éarhatiints mpindratidprsshodtder duriheitie course of

drug development, RIRGIFUANATLIKEFIDRRI A fUCCHIS WG heating: aldadidishRatigLNeth a

particular treatment regimen, in assessing disease 10progression, in monitoring treatment efficacy. in
determiningjqsrsshosidoipsaRsata pEsertts wivtin adscading dretispoisitomen &1 mdlvidual to benefit
from a pargg,-gg{_ anti-cancer therapy. [0007]The present invention is based, in part, on the discovery
that expression levels of certain biomarkers in patients suffering from cancer correlate with reduced
clinical 15benefit from anti-angiogenic therpgralshehelaesiaBly, in one aspect the invention provides

a method of optimygisg thetapentic sflicaay. fortog: igriment af canesreamvising tye step of
detecting the expression level of placental growth factor (MU) in a sample obtained from the patient

wherein intf¢REEd IS SRPIGE ik tHEngdhpRihad tahtisaTad (a8 TarersREL S HMBIEHdicates that

the patien@a@m&e@mmgr&mc@m@m@@@@wﬁh@@%@@eet%iafm@dmrbf%e@s@wggenic therapy.
In some embodiments, the method further comprises administering an anti-cancer therapy to the

patient, wHERSTRZAR BAGEHARIE S RPaEHEN A M AT ITSH 1 freesRELHBSenic therapy.
[00081in apatherasnast-toaiioMaptieatpavides aynetiedafidenifying asqaneeraatigniavbamay

e o e e o L A Yo e AR OIS anti-cancer
therapy.
[0007] The present invention is based, in part, on the discovery that expression

levels of certain biomarkers in patients suffering from cancer correlate with reduced clinical

15 benefit from anti-angiogenic therapy alone. Accordingly, in one aspect the invention provides
a method of optimizing therapeutic efficacy for the treatment of cancer, comprising the step
of detecting the expression level of placental growth factor (PIGF) in a sample obtained from
the patient wherein increased expression of PIGF in the sample as compared to a reference
sample indicates that the patient may benefit from anti-cancer therapy other than or in

20 addition to anti-angiogenic therapy. In some embodiments, the method further comprises
administering an anti-cancer therapy to the patient, wherein the anti-cancer therapy is other
than or in addition to the anti-angiogenic therapy.

[0008] In another aspect the invention provides a method of identifying a cancer

patient who may benefit from anti-cancer therapy other than or in addition to anti-angiogenic

25  therapy, comprising the step of detecting the expression level of placental growth factor
(PIGF) in a sample obtained from the patient wherein increased expression of PIGF in the
sample as compared to a reference sample indicates that the patient may benefit from anti-
cancer therapy other than or in addition to anti-angiogenic therapy. In one embodiment, the
sample from the patient is obtained before or at commencement of the anti-angiogenic

30 therapy. In one embodiment, the sample from the patient is obtained after commencement of
the anti-angiogenic therapy. In some embodiments, the method further comprises
administering an anti-cancer therapy to the patient, wherein the anti-cancer therapy is other

than or in addition to the anti-angiogenic therapy.



25therapy, comprising the step of detecting the expression level of placental growth factor (PIGF) in a
sample obtained from the patient wherein increased expression of PIGF in the sample as compared to
a reference sample indicates that the patient may benefit from anticancer therapy other than or in
addition to anti-angiogenic therapy. In one embodiment, the sample from the patient is obtained before
or at commencement of the anti-angiogenic 30 therapy. In one embodiment, the sample from the
patient is obtaindd¥8ér cofmofamdse ohine watianyRdesic kel ofrredirieembodiments, the
method fupthes LAMRNSeS ALMIRISIeRNd AN ANLLANGS! NRIRRY E@ﬁi!& iaBferpnarRimthe anti-cancer

therapy is other than or in addition to the anti-angiogenie therapy. [0009]In another aspect the
invention ST&VaES™H FHetREBEF JretiictiRcraiBirsivine i GrUEARASFHatAI AT SATRERSIBenic

therapy comprisingidatasinipertheexprssiondavslahBlekima samale abtaneditpmdhe patient
wherein increased expression levels of PICiF as compared to a reference sami)Ie indicates that the

patient is ESBIETG IOEYE ABSHUHERRSTHS thEravilonsi & HbReirebhke sAnaMe Eprbdfiment, the

sample fromithe Pabenhés ebiainedbelaie alcatheanmaneementiofdhic artapngieganic therapy. In one
embodiment, the sample from the patient is obtained after commencement oéthe’ antiangiogenic
therapy. ISR OM G FmHISREL R AR HISE SUBMARTSIBFRMP Bt St cancer therapy to
the patientngiogeain theapli-tansat hiekapynisalhae thehdar intacdditanddoadthel adttangiegenic
therapy. [OOlogThe invention Isgé)rovides a method of treatir}lg a patient Wi}[t)h cancer or.rgé%]rising
administe Y 161HE PS8 Ph%‘ﬁc‘@’?‘%ﬁ’é‘?g}a?a&t‘h'é?"lﬁ%{ﬁ FARYAa8ifisht 8%%&?%?1%%8@ ic therapy,

whergin atsahpletohiaiogdhftohortpg. patient shows increased expression levels of PIGF as compared

to a reference smﬁ In oﬂ§a embodimqnt, the.?am le ]th om the. patient is obtained before or at
t

. \vention aiso provides a met of.trcating a paticnt with cancer . .
commencement antl-aﬁgloﬁenlc Ffwergpy. nonee odimen ,%ﬁé)sampe rSmCt%e patient Is

obtained afterpcoimmehoainenngftthégrtiengiogeinicthenahyraphetbamine ondy ddiabtained from the
patient before commencement of frsatment, In.ang embodiment the sample has 3 FiLGF expression
level of greatterriﬁa or equé‘f% \ﬁg pg?ml. fhRSme em ocﬁmenetg%e sample may be obtained from a
patient curgntiysR@beint; rEBISH withaptiahgiegefticibesapy!dn oneeomiiodiment, ttressapiple from
the patient.is oFE%ain d after commencement of the anti-angiogenic therapy. In ane embodiment the
o na B e o A B e 2D o er sspect the
invention provdésdmyathtd efm@atingndleaprtenpatisntioodyiiisiegrainisistatinfthe théipatient an

a“ti'angi‘)g%lv é&% A y” e{'fﬁé%n?é%qtﬁg gg’89&&%@6&%%9&&%@8%%xjr?é’l‘{c%%ﬁ%?ased

expression s of P1GF as compare
treatment. In one embodiment the sample has a PIGF expression level of greater than or

equal to 28 pg/ml. In some embodiments the sample may be obtained from a patient currently
20 being treated with anti-angiogenic therapy. In one embodiment, the sample from the patient
1s obtained after commencement of the anti-angiogenic therapy. In one embodiment the
sample has a PIGF expression level of greater than or equal to 50 pg/ml.
[0011] In another aspect the invention provides a method of treating a cancer
patient comprising administering to the patient an anti-angiogenic therapy, wherein a sample
25  obtained from the patient shows low or decreased expression levels of PIGF as compared to a
reference sample. The sample may be obtained from the patient before commencement of
treatment. In one embodiment the sample has a PIGF expression level of less than or equal to
28 pg/ml. In some embodiments the sample may be obtained from a patient currently being
treated with anti-angiogenic therapy. In one embodiment, the sample from the patient is
30 obtained after commencement of the anti-angiogenic therapy. In one embodiment the sample
has a PIGF expression level of less than or equal to 50 pg/ml. In some embodiments, the anti-

angiogenic therapy comprises administration of an anti-VEGF antibody, e.g., bevacizumab.



reference sample. The sample may be obtained from the patient before commencement of treatment.
In one embodiment the sample has a PIGF expression level of less than or equal to 28 pg/ml. In some
embodiments the sample may be obtained from a patient currently being treated with anti-angiogenic
therapy. In one embodiment, the sample from the patient is 30 obtained after commencement of the
anti-angiogenic therapy. In one embodiment the sample has a PIGF expression level of less than or
equal to 50 pg/mlOH Homesshaaindea s cthiés satnaigiog erertnevapyashiprssecadivatistration of an

anti-VEGF aniiegy, 5% be YasRWPRls FlQGLIA 0 RieYidRG: abekits commtising arsompaund capable

of specifically detecting expression levels of P1GF, wherein the kit further comprises instructions for
using the Kittsiplearediedpriosivaniess of appatiiusras iy nemediesptoaatpedidyenivtherapy

alone, wheyigin ingreased xpiessipn- Qi1 Pias eompaddea referanca sapipladndisaigs: that Sthe
patient may benefit from anti-cancer therapy other than or in addition to the anti- angiogenic therapy.

[0013]In affif GrtisetHeMbSs Hesemmad aresh (e raptiibthiaphe addédortetieiréample or obtained
from blood,plasacandiprserum. In certain embodiments the sample is obtained from the patient
before commencement of treatment of the cancer. In certain 10 embodiments the sample is obtained

from the patient A& omnieprenidht BrthedtfeisrSriHecimdbs seaplemmbie adisemsdlis obtained

within 24 hauiisl afies hegiiniRenosbee! fraatieial sy svaikin B Gr@inlén84didRnBShe8argicak 56 days
after commencement of cancer treatment. [0014]In an)éof the methods described herein, expression

levels of tHYBHEGH AT RCGRHISE B (h EOPBETCTD B4 hE HERSTRMARF SERGE niieHeid level, protein
level or 15seettioBne sr{acgiexpoeasion kyel bt theiproien. cimesimemboditasndsttbedrcrease in
expression levels of PIGF is an incree}sexofl.A-l.Sf Id in expression level. In some embodiments the
increase i ST S SbRRVER: DIPTSR R SR AP AU BARE £ T LRR SR A TR 0015 1

some embeadimeints, of, the tnethads2ef tsedpyventions thefeancanisn2Oearciohmasdymphoma, blastoma,
sarcoma, and Ieu[l@nﬁlf M re. arpa}ul%rle%a:#y%%s %f %L%‘cpe&angerrs g?clLidge?qP%mo%se C(lgll cancer, lung
cancer (including-smalil-cel uné CanGer heN sl e ng cSNEETS Rbehccardindmadt the lung, and
squamousnsarc rramaogdhedtnig)t cancer dfttheipeditoteungleepaiddelicilgreanciygastric or stomach
cance, (neluding ey oHe sl SanTerk BRI SR PoNe el oRRiRma SaiaL anesy, ovarian
expression levels of PIGF is an increase of 1.4-1.8 fold in expression level. In some
embodiments the increase in expression levels of PIGF is an increase of at least 1.5 fold in
expression level.
[0015] In some embodiments of the methods of the invention, the cancer is
20 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, hepatocellular cancer, gastric or stomach cancer (including
gastrointestinal cancer), pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver
25  cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal cancer, endometrial
or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, liver cancer, prostate
cancer, vulval cancer, thyroid cancer, hepatic carcinoma and various types of head and neck
cancer, as well as B-cell lymphoma (including low grade/follicular non-Hodgkin's lymphoma
(NHL); small lymphocytic (SL) NHL; intermediate grade/follicular NHL; intermediate grade
30 diffuse NHL; high grade immunoblastic NHL; high grade lymphoblastic NHL; high grade
small non-cleaved cell NHL; bulky disease NHL; mantle cell lymphoma; AIDS-related
lymphoma; and Waldenstrom's Macroglobulinemia); chronic lymphocytic leukemia (CLL);

acute lymphoblastic leukemia (ALL); Hairy cell leukemia; chronic myeloblastic leukemia;



25 cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal cancer, endometrial or
uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, liver cancer. prostate cancer,
vulval cancer. thyroid cancer, hepatic carcinoma and various types of head and neck cancer, as well
as B-cell lymphoma (including tow grade/follicular non-Hodgkin's lymphoma (NHL); small lymphocytic
(SL) NHL; intermediate grade/follicular NHL; intermediate grade 30 diffuse NHL; high grade
immunobl&B& eI A FxaehyriphEEsadinmdor sigH Ghage e AbiRenehvareal NHL; bulky
disease NEiLi;raanile seldymnahemanalBeaialalediympiemas andWaldeastamisain

Macroglobulinemia); chronic lymphocytic leukemia (CLL): acute lymphoblastic leukemia (ALL). Hairy
cell leukerBERDNMEGSYVIIERHE leukemia; and post-transplant lymphoproliferative disorder (PTLD),

as well as abnormgghypsculanpeQlifgiationassociaied with phakamataseairdenadsuch.as that

associated with brain tumors) or Meigs' syndrome. [00161in one embodiment the cancer is breast
cancet, in@lﬁaﬁﬁﬁ?@ﬁ:, metastatic Sbreast cancer. 100171The methods of the invention can be

performed with afy enti-cangeragit dese ibednnsreipnbalowdhe antitangioganienagentdmay be any
of the anti-angiogenesis agents described herein below, alone or in.combinatigon. In some

embodimetRSIRELbRiERdIEShic BTerdtss EIEHE S RS ATV R 'IP Y EEFHAAGETMS, including, e.g.,
an anti- 1Q:38afs Feadtithadierbihsioe endaedime bés thranti-WEGhanibatn b evazicmab.
[0018]Any embodiment described herein ar any combination thereof applies to any and .all methods of
the inventiSHF9ESRISHRT 1Y S REHIET $IBUBHIEEATT Néséaﬁ?%‘l@f@dﬁg}é@ﬁ@%’i§%a§f5ph comparing
overall survivakahpatientImitmbreaiss daneey, theplasiva BFGhteyels s dayditabfore commencement

f treat t). [0020]Fi 2] h showing that pl PIGF levels i din t
rcatment with bAIAL o GOSL L & AN Lo B SO SO OF SAGhcs with

breast  any and all methods of the invention described herein.

Brief Description of the Figures
15 [0019] Figure 1 is a graph comparing overall survival of patients with breast
cancer to plasma PIGF levels at Day 0 (before commencement of treatment).
[0020] Figure 2 is a graph showing that plasma PIGF levels increased in response
to treatment with bevacizumab.
[0021] Figure 3 is a graph comparing ovcrall survival of patients with breast

20  cancer to plasma PIGF levels at Day 14 of treatment with bevacizumab.

Detailed Description
[0022] The pracﬁce of the present invention will employ, unless otherwise
indicated, conventional techniques of molecular biology (including recombinant techniques),
25  microbiology, cell biology, biochemistry, and immunology, which are within the skill of the
art. Such techniques are explained fully in the literature, such as, "Molecular Cloning: A
Laboratory Manual", second edition (Sambrook et al., 1989); "Oligonucleotide Synthesis"
(M. J. Gait, ed., 1984); "Animal Cell Culture" (R. I. Freshney, ed., 1987); "Methods in
Enzymology" (Academic Press, Inc.); "Current Protocols in Molecular Biology" (F. M.
30 Ausubel et al,, eds., 1987, and periodic updates); "PCR: The Polymerase Chain Reaction”,
(Mullis et al., eds., 1994).
[0023] Unless defined otherwise, technical and scientific terms used herein have

the same meaning as commonly understood by one of ordinary skill in the art to which this



20cancer to plasma PIGF levels at Day 14 of treatment with bevacizumab. Detailed Description
100221The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of molecular biology (including recombinant technigues), microbiology, cell biology,
biochemistry, and immunology, which are within the skill of the art. Such techniques are explained fully
in the literature such as, "Molecular Cloning: A Laboratory Manual", second edition (Sambrook et al..

1989); "OligpHlice bepa Syhthdsien qvrly [odieras of d8syobingiatd Y demlreBimogy Piskhney, ed.,

1987); "Methodsyin &nzyanlegyy (AcRd|/mic SatBarda UNENInBEROLAIS incigleglar Biology” (F.
NI. 30Ausubel et al.,eds., 1987. and periodic updates); "PCR: The Polymerase Chain Reaction",

(Mullis et &caedns1ggahansorandnisustgsmibadothieivddclednneal XAy Senbfic tdfifdused herein

have the saggdneaniRgiasisamremeNvndersteod. ki e afyrdinaryskill i thaerrbieswhich this
invention belongs. Singleton et al.. Dictionary of Microbiology and Molecular Biology 2nd ed., J. Wiley

& Sons (NERLPBRIN.Y. 1994), and March, Advanced Organic Chemistry Reactions, Mechanisms and
Structure 4th ed.jodoln Wilgy &fSRAsENaW Yierkn Nntiulif92)a RFovise: aenp skillrdim thetaiivith a

general guide to many of the terms used in the present 5application. [0024]All references cited herein,
including PRt BPYHEHIBREEREPpu Bt S incorporated by reference in their entirety.

1.Definitions [00ZidiAiéasm "array” or "microarray”, as used herein refers to an ordered
[0025] The term “array” or "microarray”, as used herein refers to an ordered
10 arrangement of hybridizable array elements, preferably polynucleotide probes (e.g.,
oligonucleotides), on a substrate. The substrate can be a solid substrate, such as a glass slide,
or a semi-solid substrate, such as nitrocellulose membrane. The nucleotide sequences can be
DNA, RNA, or any permutations thereof.

LYY

[0026] A "target sequence,” “target nucleic acid” or “target protein,” as used

15 herein, is a polynucleotide or protein of interest, the detection of which is desired. Generally,
a "template,” as used herein, is a polynucleotide that contains the target nucleotide sequence.
In some instances, the terms "target sequence,” "template DNA," "template polynucleotide,”

"o

"target nucleic acid,” "target polynucleotide," and variations thereof, are used
interchangeably.

20 [0027] "Amplification,” as used herein, generally refers to the process of
producing multiple copics of a desired sequence. "Multiple copies” mean at least 2 copics. A
"copy" does not necessarily mean perfect sequence complementarity or identity to the
template sequence. For example, copies can include nucleotide analogs such as deoxyinosine,
intentional sequence alterations (such as sequence alterations introduced through a primer

25  comprising a sequence that is hybridizable, but not complementary, to the template), and/or
sequence errors that occur during amplification.

[0028] Expression/amount of a gene, protein or biomarker in a first sample is high
or increased as compared to expression/amount in a second sample if the expression
level/amount of the gene, gene product, e.g., protein or biomarker in the first sample is greater

30  than the expression level/amount of the gene, gene product, e.g., protein or biomarker in the
second sample. In one embodiment, the increase in expression level/amount of the gene,

gene product, ¢.g., protein or biomarker in the first sample is at least about 1.5X, 1.75X, 2X,



| (larrangement of hybridizable array elements, preferably pol?"mucleotide probes (e.g.,
oligonucleotides), on a substrate. The substrate can be a solid substrate, such as a glass slide, or a
semi-solid substrate, such as nitrocellulose membrane. The nucleotide sequences can be DNA. RNA,
or any permutations thereof. [0026]A "target sequence,- "target nucleic acid" or "target protein,’ as
used 15 herein, is a polynucleotide or protein of interest, the detection of which is desired. Generally,

a "templaté 4Xus&dReréth, §& &S0 Fid8%h a8 LontdivEmes rpjee Hor lsstimitiiehce. In some
instances,tﬂaeréﬁ;%ét%&%} SERYRHEST, demplateRNGiomisrepiat;Palysuelastie,” "target nucleic
0

acid," "target polynucleotide,” and variations thereof, are used interchangeably.

2010027]"Amplifi@488h," aS e RBIRINNIGEALARITIERS b TRITSERRS bR HRSIEMIF RURBIe copies

of a desireg} gequaRgas Mulinie eopigsc aamAieaSl 2 6QRI8Sapleapedepen@imecessarily mean
perfect sequence complementarity or identity to the template sequence. For examPIe, copies can

includé nutESHREEHAHY S5Rh 28 088G A0Sk PREEIHAP AEE&ItEPANEAR!fdbfas sequence
alterationsiiati agusga LRI aR & RHAIBE OMPLISIBLanseabaNnee: thabisbilsidizabiekduh nes
complementary, to the template), anclior sequence errors that occyr during amplification.
100281Exfﬁ’ié§§%8ﬁ?§ﬂ?oum CHORAPBeif SPHISTARERIT S ifs ¥8¢HB}8W%‘ Righi‘cFiHtreased as
compared ¢enexpoessioniarpaikihior disacond sampladf thexprassion idvel/asount skilkxgene, gene
product, e.q,, protej bi rjn the first s S gre Othan the expression level/amount of
the gene, &nggrggugﬁ(é%n%&&&h]%éoﬁa%p ilﬁstggeggé%%% SHhpid meoﬁ%é’rg?ﬁl%diment, the
increase incexpiessionfatefamatint tthecgenpgrodane proguetsie ¢ bpratekeoinbienmarket in the first
sample is atnlleeflst about 1.5X, 1.75X, 2X, 3X, 4X, 5X, 6X, 7X, 8X, 9X, 10X, 25X, 50X, 75X, or 100X

the expressé’”loﬁ fevellamount of the respective gene, gene product, e.g., protein or biomarker in the
second sample. [003D)029Ekxpseissitrvidmotmimnfcandentgrotedd basbiommarkesuitadléirst sample is low

or decreased as compared 1o expression/amount.in. co a if the expression level/amount of
the gene, éreltﬁeg%nrggﬁ%ﬂ glége ﬁ%tléﬁ%?uor"ﬁ%rrﬁaﬁ teﬁ%rlrﬁ ﬁ(?e? irs sém%’%&sié’lggﬁwghp{ﬁ%gxpression

level/amouizofdite geliie, geneqprodigtr@gonpeotdimpinomarnkerdet¢heisetqudisdampie. In one
embaqdiment, the decrease in expression level/amount gf the gene, ge roduct, 8.d.. protein or
biomarker TRHb R B o A R B A G0 s
50X, 75X, tbe 200Xniovi&NAaor tietarmesgidridievelamonntofthbtyadgbefife/genesogene product,

e.g., prote'gqr%l@mg%kﬁrcm&%ﬁsm%ﬂpBl@a&%%%@mﬁ%&mvgeﬁfémp&g&ﬁ%g&getermined

based on any suita
expression of certain normalizing genes, including well known housekeeping genes, such as

GAPDH. Alternatively, normalization can be based on the mean or median signal of all of the
20 assayed genes or a large subset thereof (global normalization approach). On a gene-by-gene

basis, measured normalized amount of a patient tumor mRNA or protein is compared to the

amount found in a reference set. Normalized expression levels for each mRNA or protein per

tested tumor per patient can be expressed as a percentage of the expression level measured in

the reference set. The expression level measured in a particular patient sample to be analyzed
25  will fall at some percentile within this range, which can be determined by methods well

known in the art.

[0031] "Detection” includes any means of detecting, including direct and indirect
detection.
[0032] The term “sample,” or “test sample” as used herein, refers to a composition

30  that is obtained or derived from a subject of interest that contains a cellular and/or other
molecular entity that is to be characterized and/or identified, for example based on physical,
biochemical, chemical and/or physiological characteristics. In one embodiment, the

definition encompasses blood and other liquid samples of biological origin and tissue samples



criterion known in the art, including but not limited to rnRNA, cDNA, proteins, protein fragments and/or
gene copy. Expression levels/amounts can be determined qualitatively 15and/or quantitatively. In one
embodiment, the samples are normalized for both differences in the amount of RNA or protein
assayed and variability in the quality of the RNA or protein samples used. Such normalization may be
accomplished by measuring and incorporating the expression of certain normalizingq%enes, including

well knowrli8isSKEiepIigneErnea) QUEHHsCT AP P SHe dratiedih iRt Zdoieesn Yelitased on the
mean or mediansignahofyall ebthe;20rssavsd 9eres abalrie sunsaitharaebigphalormalization

approach). On a gene-by-gene basis, measured normalized amount of a patient tumor m RNA or

protein is COMRISRIP IO EIBGHE BN AT &pehéteheensatusebrhasiedudprasdishidian for each

MRNA or prgteidIardesigshtumer NepRatiesithatbR &XReesed. as.mprIGaNane plathesexpression
level measured in the reference set. The expression level measured in a particular patient sample to

be analyzdtP Pl S A 510 YRrREMTR AT RS Fah G whiRds CaFr BRC B R Aftffed by methods well
known in thenafe{003dt SPetestient ingludesanemaans of Aaiectingy lcludingdiestar indirect

detection. 100321The term "sample,” or "test sample" as used herein, refers to a composition 30that is

obtained ofY&tived troh 2 stibjEe B AL FRIPSAESME A Yefith SRS - SHEFRISRIEAR entity that
is to be characteriggsd pnd/ohidentifiesnfos, exampleshased oriphysitalobichanpralieheical and/or
physiological characteristj¢cs. In one embodiment, the definition encompasses, blood and other liquid
camples of BB BYIER IR HEY 0 ARHIGE HIER 28 ABIbESS <BETER BHYSEE iures o cells
derived thestitomatldie sosntehafthddissuaisanipfoiaay, hecialidiiasiie aspinmual doeisls frazen and/or

preserved organ.or tissue samQJS or b'l%Ps or a%.gpirate; blood or any ploo constituents; .bodily fluids;
p

and cells fH A1) Al i GESTAGH 81 SeVEIMERt oI RS SDMRL B FRACRSL SRTSIBE RS be
obtained fromté@sUbfect priosimplmmencemantl optreatment (6.gtissansanpieatment)iorsétter
commenc%?es%gf trgqltsn}%?%r %lgd,tgggecgngrqgtment). Samples may be obtained within 24 hours, 7,
10, 14, 28, 5 or 56 §ays after commencement of treatment (e.g., cancer treatment). 100331The term
"sample," or "tes{@E#ple" Buchpimsivbldgitel sathplesdtaphawey or cultured cells or cell lines,
15 cell supernatants, cell lysates, platelets, serum, plasma, vitreous fluid, lymph fluid, synovial
fluid, follicular fluid, seminal fluid, amniotic fluid, milk, whole blood, blood-derived cells,
urine, cerebro-spinal fluid, saliva, sputum, tears, perspiration, mucus, tumor lysates, and
tissue culture medium, tissue extracts such as homogenized tissue, tumor tissue, cellular
extracts, and combinations thereof.
20 [0035] In one embodiment, the sample is a clinical sample. In another
embodiment, the sample is used in a diagnostic assay. In some embodiments, the sample is
obtained from a primary or metastatic tumor. Tissue biopsy is often used to obtain a
representative piece of tumor tissue. Alternatively, tumor cells can be obtained indirectly in

the form of tissues or fluids that are known or thought to contain the tumor cells of interest.

o]
A

For instance, samples of lung cancer lesions may be obtained by resection, bronchoscopy, fine
needle aspiration, bronchial brushings, or from sputum, pleural fluid or blood.

[0036] In one embodiment, a sample is obtained from a subject or patient prior to
anti-angiogenic therapy. In another embodiment, a sample 1s obtained from a subject or
patient prior to VEGF antagonist therapy. In yet another embodiment, a sample is obtained
30  from a subject or patient prior to anti-VEGF antibody therapy. In even another embodiment,
a sample is obtained from a subject or patient following at least one treatment with VEGF

antagonist therapy.



been manipulated in any way after their procurement, such as by treatment with reagents, 10
solubilization, or enrichment for certain components, such as proteins or polynucleotides, or
embedding in a semi-solid or solid matrix for sectioning purposes. For the purposes herein a "section"
of a tissue sample is meant a single part or piece of a tissue sample, e.g. a thin slice of tissue or cells
cut from a tissue sample. 1003418am!oles include, but not limited to, primary or cultured cells or cell

lines, 15cell supdA9dfnts, Betrgeakadipite e tsrdedpP g & ovrrebicaiid PRI ISR synovial
fluid, follicylay: fiuidrsaminalfluidn amnigticoluide mitkpwhalshigndnbleptrierived colispwine.

cerebro-spinal fluid, saliva, sputum, tears, ferspiration, mucus, tumor lysates, and tissue culture

medium, tREgEek{FaRtS SRIRCASTHSHG EMiLaingd et i sRiEy®! Reifidr @ riELE and combinations

thereof 2030033 RNRAMERsIMERLINE SHPRIS isvasliicrisapRient B apetbaiempediment, the
sample is used in a di?]%nostic assay. In some embodiments, the sample is obtained from a primary or

metastatic RS REUB HEpERMIERGS @ 188G RpTre SR Fd S Sl ssue.
Alternativebstigmgsegells can be obtained indirectly in the form of tissues or fluids that are known or
thought to contain the tumor cells of interest. 25For instance, samples of lung cancer#esions may be

obtained by reseftbi! brorthBEGS: B eedid PG BFENOHEY SHIHI €87 HoM sputum,
pleural fluid-e Heod u2a36tisoaneartabedifosn!, k sanyieisahieined frenasauhjrasor patient prior to
anti-angiogenic tfriueﬁa%y. In‘i‘zt other embodiment, a sanf]BLe is bgained from aérnge thor‘patient prior to
VEGF antA0BHISH (RPR) St Dot sl BT SHE RERE o Saraid L oBaet Solo MEGHER: or
patient priedtizant-MEEE dntbodythetadymbnevesasetbeimpbadibeantddrsamplensdltdined from a
sublect or patient iplowipg at 1538l one, Teatiment wiln VEGE antagoniat fheragy. [0037]in one
embodiment, @ samplée’is obtaine Pffom a sﬁbjéc I6F paﬁ’en after Ieastt Ghé treatment with an
anti-anaiogefreritreyapylel iv ybtadmat freneniolliment/a sampleds dlptaind dhfr boila (subhjestorspatient
following at legone licatment wilh a0 anfNEGE 2nthady: 'h Qe sobodmedaeamPle s
obtained from'a patient betore cancer has
reference sample is obtained from an untreated tissue and/or cell part of the body of an
15 individual who is not the subject or patient.
[0039] In certain embodiments, a reference sample is a single sample or combined
multiple samples from the same subject or patient that are obtained at one or more different
time points than when the test sample is obtained. For example, a reference sample is
obtained at an earlier time point from the same subject or patient than when the test sample 1s
20  obtained. Such reference sample may be useful if the reference sample is obtained during
initial diagnosis of cancer and the test sample is later obtained when the cancer becomes
metastatic.
[0040] In certain embodiments, a reference sample includes all types of biological
samples as defined above under the term “sample” that is obtained from one or more
25  individuals who is not the subject or patient. In certain embodiments, a reference sample is
obtained from one or more individuals with an angiogenic disorder (e.g., cancer) who is not
the subject or patient.
[0041] In certain embodiments, a reference sample is a combined multiple
samples from one or more healthy individuals who are not the subject or patient. In certain
30  embodiments, a reference sample is a combined multiple samples from one or more
individuals with a disease or disorder (e.g., an angiogenic disorder such as, for example,

cancer) who are not the subject or patient. In certain embodiments, a reference sample is

pooled RNA samples from normal tissues or pooled plasma or serum samples from one or



5metastasized. In certain embodiments, a sample is obtained from a patient after cancer has
metastasized. [0038]A "reference sample," as used herein, refers to any sample, standard, or level
that is used for comparison purposes. In one embodiment, a reference sample is obtained from a
healthy and/or non-diseased pan of the body (e.g., tissue or cells) of the same 10subject or patient. In

another embodiment, a reference sample is obtained from an untreated tissue and'or cell of the body
of the sanfBBaHERrPatdaInTRe L Bibes Cmprifthe it cartanrabed BihipIA 18fB15tERed from a

healthy angigpRapdisrased PamkafdhelRew{s: dsstissuesoeleeialah 3 Jadividuapwhe-ésnot the

subject or patient. In even another embodiment, a reference sample is obtained from an untreated
tissue and?8f CEMBEHHHIHEBE AV BRIt 5IR AN N ADSs HbIIBL EMGLi T TatishE0839]In certain

embodimesntsnisetarepge.sampledstg singlesappier combined multiple samples from the same
subject or patient that are gbtained at one or more different time points than when the test sample is

obtained. For exaffe, a refabamaleatifsni@isbistainatitt ahvastiBithe RS ThEEdife subject
or patient fanwhest theitestsapmale irRAphiainadudacnreterercersamplhadrayds tsebal if the
reference sample is obtained dyring initial diagnosis of cancer and the test sample is |ater obtained
o the CAREgH HBLS IR oSS OTTH CAH AR e 2Pkt ahch SR heluces a
types of biglggiatsampiesaas e aftogs altavatondssl faetenDsanpN thadlismabtainad from one or
more 25 indjviduals who is not the subject or patient. In certain embodiments, a reference. sample is
obtained fPoOrer’bLﬁgé?)? | &%Yiﬁ%mﬂﬂ%@ﬁfcﬂfgﬁ%i% enic ?ﬁsagr grt;géégéégggﬁﬁggtrﬁ W %nlstrﬁl%ltr the subject
or patient. {00444 if wertain emibditivantsita netécende ssanple i eoimibpmed bufittiple sémples from
one or more heafthy.indiviuals who are not the supject or patient. In certain 30 embodiments, a

assem A A € Sequence o nuc, on-nuc
reference samp eiS a € ined mulﬁpcl(e samples from one or more’in |V|du§II§ W|?h a disease or

disorder (egmmnangidgehyodisordemsychedsrtfer exalfiptbatanseyhwhoatiee sotlite Bubject or patient.
L)Ta(;?::igr%sgglr?ﬁ?%@a%mnﬁfgg Tﬁrgo{)%{%” %%6%%8%%'11‘% 'BRQOIGSLRISHRLIES I NRIN! U3suR. o pooled
"caps", substitution of one or more of the naturally occurring nucleotides with an analog,

15 internucleotide modifications such as, for example, those with uncharged linkages (e.g.,
methyl phosphonates, phosphotriesters, phosphoamidates, cabamates, etc.) and with charged
linkages (e.g., phosphorothioates, phosphorodithioates, etc.), those containing pendant
moieties, such as, for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides,
ply-L-lysine, etc. ), those with intercalators (e.g., acridine, psoralen, etc.), those containing

20  chelators (e.g., metals, radioactive metals, boron, oxidative metals, etc.), those containing
alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids, etc.), as well as
unmodified forms of the polynucleotide(s). Further, any of the hydroxyl groups ordinarily
present in the sugars may be replaced, for example, by phosphonate groups, phosphate
groups, protected by standard protecting groups, or activated to prepare additional linkages to

25  additional nucleotides, or may be conjugated to solid supports. The 5" and 3' terminal OH can
be phosphorylated or substituted with amines or organic capping groups moieties of from 1 to
20 carbon atoms. Other hydroxyls may also be derivatized to standard protecting groups.
Polynucleotides can also contain analogous forms of ribose or deoxyribose sugars that are
generally known in the art, including, for example, 2'-O-methyl-2'-O- allyl, 2'-fluoro- or 2'-

30  azido-ribose, carbocyclic sugar analogs, o~ anomeric sugars, epimeric sugars such as
arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses, acyclic
analogs and abasic nucleoside analogs such as methyl riboside. One or more phosphodiester

linkages may be replaced by alternative linking groups. These alternative linking groups

10



more individuals who are not the subject or patient. In certain embodiments, a reference sample is
pooled RNA samples from tumor tissues or pooled plasma or serum samples from one or more
individuals with a disease or disorder (e.g., an angiogenic disorder such as, for example, cancer) who
are not the subject or patient. [0042]"Polynueleotide,” or "nucleic acid,” as used interchangeably
herein, refer to polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can
be dcoxyriBsHisgldetidesneidnieddetiesofHoenfet el ptieb st basekicamhdior their analogs, or any

substrate tﬂs@g@qhb@aiggg gyg@glimit@a@gply@} tg?ﬂ%?%zgmggi@r@fg@ Adpghcicotide may

comprise madified nucleotides, such as methyla rfalogs. If present,

modificatidnfegae il clabiidecdirae bRty admpastat ol or subpirkd L5 dembRiBrede sslymer. The
sequence af syielegfisiasimarheiineyrigs RydontaKsieolide serReNepisaRyRebuaiegtide may be

further modified after polymerization, such as by conjtiigation with a labeling component. Other types of

modificatidh<iHdNlaN ot dinkigseire aphmulpittnoridrdAentrthdie ortrel mgttrsifs urring
nucleotidegppiith an-anaiRgudibiniemugiaatios medificatinasswehagadanexample, those with

uncharged linkages (e.g., methyl phosphonates, phosphotriesters, phosphoamidates, cabamates, etc.)
and with chargegf(m] ges (SHEOMID Pﬂ?roﬁsfiB%ﬁQ:%‘,e@%s%ﬂ%’%Hﬁ?ﬁ%éﬁé%%‘f&?)??ﬁ%@g%ontaining
p:endalmt mi@'l@ﬁrz&;ﬂ%h,Eg%néﬁilW&c@f&%&iﬂ@d&if&tﬁ&t@%@l&ﬁrmﬂfb%ihﬁaﬁilb&@is&igigna' pﬁpltides,
-L-lysine, etc. ), those with intercalators (e,g.,.acridine, psoralen, efc,), these containing,20chelators
. et e Heuseopgraet @%&%@&m&@e&yﬁfﬁ%&%@&mﬂwﬁ GHBls. those with
modified liskage el pipbaanomesigesticieicnatios: RicphlasusedakuRraqdifieandfms, of the
polynucleotidg%%Furﬂher, any of the hydroxyl groups ordinarily present in the sugars may be

replaced, FPESAMHIR CBEPHESSHERAte groups, phosphate groups, protected by standard protecting
groups, or activajetutt] prepatgradditisnahbinkbgeshtot 2badditianat dpeleaitdesidar gaay-hiéyconjugated

to solid suept%rtsf Thf g'g”md 3 tt rm#naCIlOH can bte potsgﬁtr)]gxlated.m substlitutgd tWith mines or
organic capfom% éer%uﬁs mBicties 6f O 108 B EB6R Stor S?S&hlélr%%rrlgfy S lrrﬁglile‘iatlsg be
derivatizechyorstemaardtprotagting: grongs aRbiyavefcotides @anpalsommeontaim afialogous forms of ribose

or de xyribo§e:#g§§§ that are %pa?{/a%lcl)y known. in the art, including, for example, 2'-0-methyl-2'-0-

80 u corag € he taget. . . .
allyl, 2 -fluoro- azido-ribose.”carbocyciic sugar analogs, u- anomeric sugars, epimcric sugars

such as arabinosi®@0#§losesbe lyxositsopyrantse sugdrgciuraftosecsagdssicsedohepialoses, acyclic
analogs and asic, Juclegside, analogs such as melhyl thoside, Qe gr.mars, afqsplpggster nkages
may be reprfacednﬁy Sierrative lin Ing (‘gjlroups.r"ll esé alternative linkin groups
on a mammalian tissue or cell can be detected by standard methods (or methods disclosed
herein) and is predictive, diagnostic and/or prognostic for a mammalian cell’s or tissue’s
20 sensitivity to treatment regimes based on inhibition of angiogenesis e.g. an anti-angiogenesis
agent such as a VEGF-specific inhibitor. Optionally, the expression of such a biomarker is
determined to be higher than that observed for a control/reference tissue or cell sample.
Expression of such biomarkers can be determined using a high-throughput multiplexed
immunoassay such as those commercially available from Rules Based Medicine, Inc. or Meso
25  Scale Discovery. Expression of the biomarkers may also be determined using, e.g., PCR or
FACS assay, an immunohistochemical assay or a gene chip-based assay.
[0046] By "tissue or cell sample” is meant a collection of cells obtained from a
tissue of a subject or patient. The source of the tissue or cell sample may be solid tissue as
from a fresh, frozen and/or preserved organ or tissue sample or biopsy or aspirate; blood or
30  any blood constituents; bodily fluids such as cerebral spinal fluid, amniotic fluid, peritoneal
fluid, or interstitial fluid; cells from any time in gestation or development of the subject or
plasma. The tissue sample may also be primary or cultured cells or cell lines. Optionally, the

tissue or cell sample is obtained from a cancerous tissue/organ. The tissue sample may

11



include, but arc not limited to, embodiments wherein phosphate is replaced by P(0)Scihioate"), P(S)S
("dithioate"), "(O)NR 2 ("amidate"), P(O)R, P(0)OR', CO or CH 2 ("formacetal"), in which each Ror R is
independently El or substituted or unsubstiruted alkyl (1-20 C) optionally containing an ether (--0--)
Linkage, aryl, alkenyl., cycloalkyl, cycloaLkenyl 5or araldyl. Not all Linkages in a polynueleotide need
be identical. The preceding description applies to all polynueleotides referred to herein, including RNA
and DNA. 0043 toongspdiclebsbiare ast i e gErerail} fhedissts Sheptuigetehatty single

stranded, grngralix sy ahrieRelnusclaatidesiialarsaenrtalynul nobReressarilyo/ess than about
200 nucleotides in length. The terms "oligonucleotidc" and "polynucleotide" 10are not mutually

exclusive. PHRROFSRFIAG 815608 TOF PRGBS Te ey dall) BnBfany BisglieapEstYoligonucleotides.

100441A "pHper ' is aansraily-a shaitsingla standad palpsiciagiide, generally with a free 31-OH
woup, that binds to a target potentially present in a sample of interest by hybridizing with a target

sequehce, and th&P8akter JrEnTOIEEBBINETZEIMITST & FREENFRTERE g R M pIédMtary to the target.

100451 The tesmahienarkercasiised haraimrafers ganssally o amaigetienncludivgrasgrae, protein,
carbohydrate structure, or glycolipid, the expressjon of which in or on a mammalian tissue or cell can

be detected] BySPIHIHRHBER Qe mEh GHE T S Re B Rerif arid i sgtetidnvanthabhtstic and/or
prognosticyfetoadnarpmatianoee b s«bis preiscalsaasitivity iouirasinentsegiveshasathigeiintibition of
angiogenesis e.g. an anti-angiogenesis agent sych as a VEGF-specific inhjbitor.. Optignally, the
expressioR GFE ﬁ%%ﬁ%mm&@%*ﬁéﬁe%ﬁ?m@oa@%%w@H%‘F?ﬁ% 4D %@?ﬁ%@'a Bhtrolireference
tissugor celmampleeExpietsion of guchchiomateistais be tetecodjpad maingathighsiitoughput
multiplexe%immunoassay such as those coT{g?rciaH ava}illa le from %ul s Based Medicine, Inc. or

Meso Scal8 TR oV EXPALSER B R BRntarkET ey afsd ba Bettminedising “e.6:'PCR or
FACS assshyuddh iimpatfaohegtochemical assay or a gene chip-based assay. [00461By "tissue or cell
sample” is meanhﬂ)&?lllecﬂ?ﬁe%cﬁ%”’%a%gf’aw cglfurgeqi] l‘;ierein refers to a compound or composition

which is conjugated or fused directly or indirectly to a reagent such as a nucleic acid probe or

15 an antibody and facilitates detection of the reagent to which it is conjugated or fused. The

label may itself be detectable (e.g., radioisotope labels or fluorescent labels) or, in the case of

an enzymatic label, may catalyze chemical alteration of a substrate compound or composition

which is detectable.

[0049] A “native sequence” polypeptide comprises a polypeptide having the same

20 amino acid sequence as a polypeptide derived from nature. Thus, a native sequence
polypeptide can have the amino acid sequence of naturally-occurring polypeptide from any
mammal. Such native sequence polypeptide can be isolated from nature or can be produced
by recombinant or synthetic means. The term “native sequence” polypeptide specifically
encompasses naturally-occurring truncated or secreted forms of the polypeptide (e.g., an

25  extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively spliced
forms) and naturally-occurring allelic variants of the polypeptide.

[0050] A polypeptide “variant” means a biologically active polypeptide having at
least about 80% amino acid sequence identity with the native sequence polypeptide. Such
variants include, for instance, polypeptides wherein one or more amino acid residues are

30  added, or deleted, at the N- or C-terminus of the polypeptide. Ordinarily, a variant will have
at least about 80% amino acid sequence identity, more preferably at least about 90% amino
acid sequence identity, and even more preferably at least about 95% amino acid sequence

identity with the native sequence polypeptide.
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tissue of a subject or patient. The source of the tissue or cell sample may be solid tissue as from a
fresh, frozen and/or preserved organ or tissue sample or biopsy or aspirate; blood or 30any blood
constituents; bodily fluids such as cerebral spinal fluid, amniotic fluid, peritoneal fluid, or interstitial
fluid; cells from any time in gestation or development of the subject or plasma. The tissue sample may
also be primary or cultured cells or cell lines. Optionally, the tissue or cell sample is obtained from a

cancerous tissuel§hin. THisste YdrhpiednayEedntainsauadiovipiss iweH atemstnigitally

intermixedhw&lar;k}g_smu SRR e S "g@o@ﬁ}ﬁ&%&r \éﬁéiffgléte%r‘l@_‘l,a%@@i% Mfeiﬁirfgﬁgl\@s’ nutrients,
antibiotics, or the like. For the purposes herein a "section" of a tissue sample is meant a single part or

piece of a fissge wame cadgthslipisdlisevtitifsivrortnecabedbrl-auiestislsamies [0047]By

"correlate™ ok "CAFQIBIHIG. dsIMRARE SOMPRINGHI &Ry aikdhel periomaames winkliar rasulia pf a first
analysis or protocol with the performance and/or results of a second analysis or protocol. For example,

one may WREHHEFAIRS srdrrRsesdIf vihsrerb ey B A iRy Rftesee S raxdedig&nd/or one
may use theeests ei@rirstanalysis\or Grotocal Gr detarminervhatiar A saseRTyaadksis or protocol
should be perfarmed, With 10 respect to the embodiment of gene expression analysis or protocol, one
may use thEFEsIE BRI GeRerdxuRs oAy &S of prtitichl teddetérhfing GitetiePR siktific
therapeutitegiseer shaulgobe-periotered Q481 Eheowerdl Bhehitshaic used berelE Gfess to a
compound or composition which is conjugated. or fused directly or indirectly to a reagent such as a
mocloie Ao BBALT TP bGG TR AL DA bl PRI BN ERE conugated o
fused.oThedafehr)aydisealf padetertabladalr, iadivisatope TabelsmorfiaaEscent bEIg) Or, in the case
of an enzymatic label. catalyze ctﬂemical alteratiog of a substrate compound or conlptggition which

is detectaldig® [rﬁ i@f na |li/5eal%so qﬂglﬁbélm SSI%%&?&@CCO%B}?S%% éafj&I&B%B}lte \rﬁﬁtglqﬁé same

20amino acie#efiuencepas ficpplypsptideltetiddd froms satire. INESFdmnativeasediéRee polypeptide

can v S BB g LI ROMRERIe O SRUITRADE): Such neve
fragments of the polypeptide comprising amino acids 8 to 109 or 1 to 109 of the 165-amino

15 acid human vascular endothelial cell growth factor. Reference to any such forms of VEGF
may be identified in the present application, e.g., by “VEGF (8-109),” “VEGF (1-109)” or
“VEGF¢s5.” The amino acid positions for a “truncated” native VEGF are numbered as
indicated in the native VEGF sequence. For example, amino acid position 17 (methionine) in
truncated native VEGF 1is also position 17 (methionine) in native VEGF. The truncated

20 native VEGF has binding affinity for the KDR and Flt-1 receptors comparable to native
VEGEF.

[0052] The term "VEGF" or “VEGF-A” as used herein refers to the 165-amino
acid human vascular endothelial cell growth factor and related 121-, 189-, and 206~ amino
acid human vascular endothelial cell growth factors, as described by Leung et al. (1989)

25 Science 246:1306, and Houck et al. (1991) Mol. Endocrin, 5:1806, together with the naturally
occurring allelic and processed forms thereof. The term “VEGEF” also refers to VEGFs from
non-human species such as mouse, rat or primate. Sometimes the VEGF from a specific
species are indicated by terms such as hVEGF for human VEGF, mVEGF for murine VEGF,
and etc. The term "VEGF" is also used to refer to truncated forms of the polypeptide

30 comprising amino acids 8 to 109 or 1 to 109 of the 165-amino acid human vascular
endothelial cell growth factor. Reference to any such forms of VEGF may be identified in the
present application, e.g., by “VEGF (8-109),” “VEGF (1-109)” or “VEGF¢5.” The amino

acid positions for a "truncated" native VEGF are numbered as indicated in the native VEGF
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by recombinant or synthetic means. The term -native sequence" polypc.ptide specifically
encompasses naturally-occurring truncated or secreted forms of the polypeptide (e.g., an extracellular
domain sequence), naturally-occurring variant forms (e.g., alternatively spliced forms) and
naturally-occurring allelic variants of the polypeptide. 100501A polypeptide "variant- means a
biologically active polypeptide having at least about 80% amino acid sequence identit %with the native

sequence [ORPEPLIHRT SURIFaAmRG ASEIRISItTOR instastaonsR)pR prasdsIrefsin YREBiSmore amino
acid residygg geiffadded.aideleied natithe/Noer Giterminksiohiie RelypentidgnMiginarily, a variant

will have at least about 80% amino acid sequence identity, moregjreferably at least about 90% amino

acid sequéfREtERthy, KRB avdFlinbrecprersrsprparlad? 4M6iR 9564 amino acid sequence identity
with the native segpipce palyeplidfodRebAdNe tarmi¥E Ghdry ¥EGFVEGS kwepitp sefer to the

165-amino acid human vascular endothelial cell rovvth factor and related 121 , 189-, and 206- amino

acid hﬁmaawé(s%@rawgﬂaatﬁéﬁamP@fw&ﬁeﬁe yan gk sk aqpal By 4 ARIGTRE AP SRRSHES S246:1306

(1989), anghkita& Sloabli R QrERar k308193 hytogsthrer mith thenruralyorsursng allelic and
processed forms thereof. VEGT-A is art of a ?Wne family including VEGF-B, VEGF-C, VEGF-D,

VEGF-E, VE&P-£ Mag Hib Iz7\§%b N Y RTAPHY S B Y O HigH R t"é@eﬁ{@r@ﬁﬁ%@iﬁe kinases,

VEGFR-1 ((ﬁh«;h);laa@t\ém@@é? &E%b&@@z}sﬂne:slatwrmm ihe medontransittes sfyasgular
ilin-1 has heen identified, as a

endothelial cell mjitogenic SI |
receptor féPfl %fh‘i ﬂ%ﬁ% é%’ﬁ?l‘é%ﬁ rﬁléo % STPRIS TRRQLECHAF Ha9ERSment. The
term tVEGbY Mné@ﬁiﬁiﬁé'nalsmeigésfm&ﬂﬁm r&onkk(umr) B@mwmmmmmwse rat, or

et S e e e Rl oo R e At ARG Y
or frag memt%(ﬁdmemlwieqmde @mmlsm’gi@mlasea;ﬂdstﬁamclﬁﬁ\mhlfacisﬁ%xhibeﬂrﬁﬁmmmo 15acid
human vagcwlar en ?{ec L'?rll% ?Q//vth actor I?eggsrence t Qﬁp ’vﬁ? é f LG%J: may. pe identified
in the presen aIICa ion, e.d., E ?—bg &Bé)) S\?Eé ?( é IF%%/ ﬁe amino acid
positions fperanttrvihicy ted- waad:@éa‘kiﬁﬁﬁmecmmb@m@has mnil@atedrrnltﬁbmawed\rm@ sequence. For
e SR SN SIS EEENESE el
receptors ddmparabletennativies have reported mitogenic effects of VEGF on a few non-
endothelial cell types, such as retinal pigment epithelial cells, pancreatic duct cells, and
Schwann cells. Guerrin et al. (1995) J. Cell Physiol. 164:385-394; Oberg-Welsh et al.
(1997) Mol. Cell. Endocrinol. 126:125-132; Sondell et al. (1999) J. Neurosci. 19:5731-
20 5740.
[0054] A “VEGF antagonist” or “VEGF-specific antagonist” refers to a molecule
capable of binding to VEGF, reducing VEGF expression levels, or neutralizing, blocking,
inhibiting, abrogating, reducing, or interfering with VEGF biological activities, including, but
not limited to, VEGF binding to one or more VEGF receptors and VEGF mediated
25  angiogenesis and endothelial cell survival or proliferation. Included as VEGF-specific
antagonists useful in the methods of the invention are polypeptides that specifically bind to
VEGF, anti-VEGF antibodies and antigen-binding fragments thereof, receptor molecules and
derivatives which bind specifically to VEGF thereby sequestering its binding to one or more
receptors, fusions proteins (e.g., VEGF-Trap (Regeneron)), and VEGF2;-gelonin (Peregrine).
30  VEGF-specific antagonists also include antagonist variants of VEGF polypeptides, antisense
nucleobase oligomers complementary to at least a fragment of a nucleic acid molecule
encoding a VEGF polypeptide; small RNAs complementary to at least a fragment of a nucleic
acid molecule encoding a VEGF polypeptide; ribozymes that target VEGF; peptibodies to
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VEGF. [U052jThe term "VEGF" or "VEGF-A" as used herein refers to the 165-amino acid human
vascular endothelial cell growth factor and related 121-, 189-, and 206- amino acid human vascular
endothelial cell growth factors, as described by Leung et al. (1989) " )5Science 246:1306, and Houck
et al. (1991) Mol. Enclocrin, 5:1806, together with the naturally occurring allelic and processed fomis
thereof. The term "VEGF" also refers to VEGES from non-human sEecies such as mouse, rat or

primate. SYFfatinted YeOVramitsm YEpEuimedisctisers g perpRpEder2 hVEGF for
human 'VEGEmMEaFHian RWing NVaEGh. andinttto s iein miahgismisquseddauteier & truncated

forms of the polypeptide 30comprising amino acids 8 to 109 or Ito 109 of the 165-amino acid human
vascular eRiStRenaMeEn GRGHih phes Refisiip e T arihedsEn forRiEEAovBeEs msriisadentified in the

present apRHLRALO V. nfvi VW Glo 163t s tivVREIT (i E09)InelriME Ghl&iimching @ineGcid positions
for a "truncated" native VEGF are numbered as indicated in the native VEGF_sequence, For example,

amino acidBehbh THUGHRRIBRIALY Vit eatd 0 hatle VR GRHE m1l bddtibr 47-fethidhihe) in native
VEGF. Thertitiieaiiedenpliveidtbicitl Basibioging affinity Joviner<iRsamd éribbdeapiofsecomparable to
Canaling SCE SN S RIS SP U ABHHSH 3hD SANErTHal o SHChA L kP tasculogencsie.
(Ferrarg amGBi\ggs-_Smyth (2997) Endocrine Rev. 18:4_-25; Ferrara (1999)1. Mol. Med. 77:527-543);
Fortara ot o, (10BN Leure 360 0,200 A WM Sy biSoUESekad] brofferation i the
female repidtivctivefiacy and shesif dgndrgrawdth antdockariiagetfiormeatiody (ferrarhvatal. (1998) Nature
e, 4536 40, SRt o A198 Nbielet 2 625 o) st o sn oden
biological eff&cif inidthdt physialdbicatprddéssds] shth/asibodiottighialcselgurvidatvesséby
e S DR R R ST s T P St
Application Publication No. W02005/012359); enzyme-linked immunoabsorbent assay
15 (ELISA); and competition assays (e.g. RIA’s), for example.
[0056] In certain embodiment, the anti-VEGF antibody can be used as a
therapeutic agent in targeting and interfering with diseases or conditions wherein the VEGF
activity is involved. Also, the antibody may be subjected to other biological activity assays,
e.g., in order to evaluate its effectiveness as a therapeutic. Such assays are known in the art
20 and depend on the target antigen and intended use for the antibody. Examples include the
HUVEC inhibition assay; tumor cell growth inhibition assays (as described in WO §9/06692,
for example); antibody-dependent cellular cytotoxicity (ADCC) and complement-mediated
cytotoxicity (CDC) assays (US Patent 5,500,362); and agonistic activity or hematopoiesis
assays (see WO 95/27062). An anti-VEGF antibody will usually not bind to other VEGF
25  homologues such as VEGF-B or VEGF-C, nor other growth factors such as PIGF, PDGF or
bFGF. In one embodiment, anti-VEGF antibody is a monoclonal antibody that binds to the
same epitope as the monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC
HB 10709. In another embodiment, the anti-VEGF antibody is a recombinant humanized
anti-VEGF monoclonal antibody generated according to Presta et al. (1997) Cancer Res.
30 57:4593-4599, including but not limited to the antibody known as bevacizumab (BV;
AVASTIN®).
[0057] The anti-VEGF antibody “Bevacizumab (BV),” also known as “rhuMAb

VEGF” or “AVASTIN®,” is a recombinant humanized anti-VEGF monoclonal antibody
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Moreover, recent studies have reported mitogenic effects of VEGF on a few non- endothelial cell
types, such as retinal pigment epithelial cells, pancreatic duct cells, and Seltv,'ann cells. Guerrin et al.
(1995)1. Cell Physiol. 164:385-394; Oberg-Welsh et al. (1997) Mol. Cell. Endocrinol. 126:125-132:
Sondell et al. (1999) J. Neurosci. | 9:5731- 205740. 00541A "VECIF antagonist” or "VEGF-specific
antagonist” refers to a molecule capable of binding to VEGF, reducing VEGF expression levels, or

neutralizing "IBKERGHHIRG aBroT Afidd VPt dFanteriénig Witk VEESEBibBYical activities,
including, Rutaat Homadte; V&R biling it oredonmeie Ml eegntersnait VE&mmneadiated
25angiogenesis and endothelial cell survival or proliferatiop. Included as VEGFEF-specific antagonists
useful in tHREIMREAGER %ﬁwaﬁws@ﬁlﬁlowaﬁg%maaﬁﬁaé's%ﬁ@a&iﬁéah%ﬁ%g%ﬁv%é%?5&#-VEGF
antibodieshandantigantbindisgefagmenisrtherent] yoceptartmalecwes and detvadyes which bind
specifically to VEGF thereby sequestering its binding to one or more receptors, fusions proteins (e.g.,
VEGF Tl 4EGERRRo S P LS BB Ar AT e - SOVEE Ep AL RGOS als
include antb@arist varianisqotMe G polypeptidess antizenseibotjevbase diganieimeoimplementary to
at least a fragment of a nycleic acj lgcule encoding a VEGFE palypeptide;, small RIXAs
complemerﬂ? ??@Sra??éig%glbﬁgtgalnﬁlgh@gfgﬁ ﬁ%%ﬁ&%‘%&i %‘ﬁ% él%c% 8 'e%g\gicﬁ%ﬁr%@/ﬁgftggfypeptide;
ribozyrnesthatriasgenyyBEEHepboddies td G e ambdEGE. aptamisrs O\MBEF$ peoifit Bubtagonists
also inclu cptide small molecules that.bind to VEGFE and are, capable of blocking, inhibiting,
brogating adUeitl: S ETSING t VLE BaRnl B e B IeRTEGE actites:
specifically idfisde spwEGEdedhatics biolodichk ddfivitiB20ofcu BB R hndiertain. cnfbddiBihts, the VEGF

5antagonigt.reduces_or inhiki ! %, 20%,,309 9 Y% 0% Q; 0, 90% or more.
the expre§S ?gnafe%%lmc?%%&%%%ﬂlﬁg goF} boégé%%ﬁ ﬁ%@%@éﬁ% r?g }tﬁ% Z\éﬁ%@%ﬁlibited by the
VEGF-speviffereadtagdrnidics SvEGE. (3108 VEGR (D, X082 8p Y BEGE1L6H): (00557 :"anti-VEGF
antibody" i ibad iRAsAL ith. iGi ffini ificity.. In certain
embodimeﬁg?ﬁgﬁiﬁ%ﬁggﬁgﬁ I ncﬁ%g%%\?gég%g%iéq% %%ﬁééiﬁngg%%f{fki%%oéor VEGF. for

example, fhblagitiondyoma) ieRP A S0 W0itR 3 Kd IR0 TREE A0 BO3ATA 20ON2WxHiedy affinities

may he defemineg @f}%é%@%@l@'&%.f@é&%@ﬁ&ﬁﬁﬁ@l@ yNRikhasdbe BlAggre assay as
described in PCT Applicafion Publication No. W02005/012359): enzyme-linked immunoabsorbent

assay 15(E0A) Qiher eetinpedtion badiayedude o dhatdindiamgictional epitope on human
VEGF comprising of residues F17, M18, D19, Y21, Y25, Q89, 191, K101, E103, and C104
or, alternatively, comprising residues F17, Y21, Q22, Y25, D63, 183 and Q89.
[0058] The term “antibody” is used in the broadest sense and specifically covers
20  monoclonal antibodies (including full length monoclonal antibodies), polyclonal antibodies,
multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so long as they
exhibit the desired biological activity.
[0059] A “blocking” antibody or an antibody “antagonist” is onc which inhibits or
reduces biological activity of the antigen it binds. For example, a VEGF-specific antagonist
25  antibody binds VEGF and inhibits the ability of VEGF to induce vascular endothelial cell
proliferation. Preferred blocking antibodies or antagonist antibodies completely inhibit the
biological activity of the antigen.
[0060] Unless indicated otherwise, the expression “multivalent antibody” is used
throughout this specification to denote an antibody comprising three or more antigen binding
30  sites. The multivalent antibody is preferably engineered to have the three or more antigen
binding sites and is generally not a native sequence IgM or IgA antibody.
[0061] An “Fv” fragment is an antibody fragment which contains a complete

antigen recognition and binding site. This region consists of a dimer of one heavy and one
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[0056]In certain embodiment, the anti-VEGF antibody can be used as a therapeutic agent in targeting
and interfering with diseases or conditions wherein the VEGF activity is involved. Also, the antibody
may be subjected to other biological activity assays, e.g., in order to evaluate its effectiveness as a
therapeutic. Such assays are known in the art 70and depend on the target antigen and intended use
for the antibody. Examples include the HUVEC inhibition assay; tumor cell growth inhibition assays (as
described el ch89/0869% formesampie)t amtbetigndeperidenttvethialcnyivtoxicityfADG@OpRNd

complemept-medigied; GYIRIQICHY, (CRE LAY Siide %%R?E%Béaﬁ%%ﬁ?@bb%%ﬁ%%ﬂ‘r‘oaC“Vity or
hematopoicsis assays (see WO 95/27062). An anti-VEGF antibody will usually not bind to other VEGF

75 homologtiése s tagey Fatng Bic\ve (F Criher Ot GroVutHifastofoaetvaly PG BDBF or bFGF.
In one embpditygn AHYEGHT-Ratkedw s @ponasionsl aniibariiint finds (e hesame gitope as

the monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC HB 10709. In another
embodimertrigheiomve O ko iy eoraribringnait hirnaRPednestiv oem ssigseldial thatibody

generated @&ﬁgr@éng&gbﬁa%%t@d%% dkA) GABGEE Resi39Pd idwe3:4R98, iRcludingfut not limited to
the antibody known as bevacizumab (BV, AVASTIN1"). 100571The anti-VEGF antibody "Bevacizumab

(BY)," also’kRfBRHSHE "thuMADb VEGF" or "AVASTINw," is a recombinant humanized anti-VEGF
monoclonal antibggls2generated accRisibadRPiastR & als (LOPKLLANCRENE S Aifhea3-4599. It

comprises mutated human IgG1 framework regions and antigen-binding complementarity-determining

regions froPR AR HhiiPMe RANMAVR TR MBHERIBHN omessasonsA B hafist Bl6cKReBEN#®F human VEGF

to its recepigisodippeamipratalyI3pomiidnsaaning.acidiseausee Rk Benatizimabcinglkiding most of the
framework regions, is derived from human IgG [, and about 7% of the sequence is derived from the

murine antBYaYoR% B2 MY PSATA ALY ABLEL T MARLE SRS BEiRofs A5 Rk RS is
glycosylatedifgevaciedmainandsaiberintipranized antkvindranibadies areduwthaosgscribed in U.S.
Pat. No. 6,884,879 issued Feb. 26, 2005, the entire disclosure of which is expressly incorporated
herein by l?’éhoégl 1@&8%&8?%?@%3@%%’8 imelide dHEEE arBsgistfictibodies (e.g.,

G6-31, B26ean}) difbedesaiinetinRETEApplcptioch Rukictsion NabVWP200R012359nEar additional

ferred antihodi U.S. Pat. Nos. 7,060.269, 6,582,959, 6,703,020; 6,054,297: W098/45332;
&%eégso%%’é?%%ﬁsﬁ?feﬁ%% Eg"’(ﬂé‘gg% f?‘ﬁﬁ%g?bé?é’ﬁ?iﬁ‘bﬁ?céﬁ RIS %‘ﬁﬁ%y 36009360,

20050186268H&B0B0R0G8992 200 FHO0 315t 20RO 2034090 dhand ROARBIIIZGpaRe, Rapkov et al.,
Journal of [llr(];]trpougeo (lz% is%aule gst Qgc?uslr?ngg%%é(%cjﬁﬁo% of the antibody by any particular method. For

example, the monoclonal antibodies to be used in accordance with the present invention may

be made by the hybridoma method first described by Kohler et al., Nature 256:495 (1975), or

20  may be made by recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567). The
“monoclonal antibodies” may also be isolated from phage antibody libraries using the
techniques described in Clackson et al., Nature 352:624-628 (1991) and Marks et al., J. Mol.
Biol. 222:581-597 (1991), for example.

[0063] The monoclonal antibodies herein specifically include “chimeric”

25  antibodies (immunoglobulins) in which a portion of the heavy and/or light chain is identical
with or homologous to corresponding sequences in antibodies derived from a particular
species or belonging to a particular antibody class or subclass, while the remainder of the
chain(s) is identical with or homologous to corresponding sequences in antibodies derived
from another species or belonging to another antibody class or subclass, as well as fragments

30  of such antibodies, so long as they exhibit the desired biological activity (U.S. Patent No.
4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. US4 81:6851-6855 (1984)).

[0064] “Humanized” forms of non-human (e.g., murine) antibodies are chimeric

antibodies which contain minimal sequence derived from non-human immunoglobulin. For
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(2004). Other preferred antibodies include those that bind to a functional epitope on human VEGF
comprising of residues F17, M18, D19, Y21, Y25, Q89,191, K101, E103, and C104 or, alternatively,
comprising residues F17, Y21, Q22, Y25, D63, 183 and Q89. 100581The term "antibody" is used in
the broadest sense and specifically covers 20 monoclonal antibodies (including full length monoclonal
antibodies), polyclonal antibodies, rnultispecific antibodies (e.g., bispecific antibodies), and antibody
fragments 88 Testd Restthepavaisieribebsired biolepivamastglgpulioo §gemicsicekibefyantibody or an
antibody "anfaaenishids oaa WhGE-RRkis RLIsdyEes Riclgicalartyily.atihe anjiaendtpinds. For
example, a VEGF-specific antagonist 25 antibody binds VEGF and inhibits the ability of VEGF to
induce vadoliRly &iibtHeneni ppHfeaRB P Eefd Y DIBERATY B Gd IBS e aittalfoRis antibodies

completely, inibitthg-higledicahachyiivalihg antior) [P0 Uniess ddicaied Ribgrwisg. she
expression "multivalent antibody” is used throughout this specification to denote an antibody
comprising YHFéB oY tHoreeiamigen miridisg FobrdsmeRdRmIOEIebt Hntisoay! 1659rBYerably engineered to

have the thsee 9oRIie RRigenRindindSites ARt ge neril NataNRINE seguRes0\1 or IgA
antibody. 100611An "Fv" fragment is an antibody fragment which contains a corﬂete antigen

recognitiofiCaY Bitdih ERET Y1 YIdRCEHEISE BrtPatner BrtBhdmead) Red onkhi§ht chain variable
domain in gighifassioaiaiiemmbichfean-brGayalRbbly patien faceXamaierin sa) hihisindhis
configuration that the three CDR.s of each variable domain interact to define an antigen binding site on
the surfacdBPHE \Vr@\fefam%?@am%@fa%lt AR SRS UM Fet terdtr BRRABHAGER binding
specificity #ehitteatinitontytattone udro e g singlablatmple dempindas falfobtndov-sampiising only
three CDRs s ecifilc for.an r]t]:?eng as the abilit t?} r? o,gﬁr;ize and Eind tigen, although usually at a
Jower affin B RERGRE AR AT SHE 180K S e o TRALOSHAP b4 used herein refers
to an antibedywbtautedfrequanpapliationah b staitiwaiyohosnalie aBous antibediestileastihe individual
10antibodies ﬂcganQrigiﬂg r;[1he ?&l{ll tion a e{dentic?geﬁcg%?tf r[t)hoassi Iehg%turally occurring mutations

that may bDeoplresenfl inminor amount§ Mdhocienal aftioddids ard fuogﬁily sp%%ific, being directed

against a simglsmagiihehic $ite fltirthénaosesdn oontrast/toNeomveiitiofizt-525 (1986);
15 Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596
(1992).

[0065] A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies as disclosed herein. This definition of a human

20 antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues. Human antibodies can be produced using various techniques known in the art. In
one embodiment, the human antibody is selected from a phage library, where that phage
library expresses human antibodies (Vaughan et al. Nature Biotechnology 14:309-314 (1996):
Sheets et al. Proc. Natl. Acad. Sci. 95:6157-6162 (1998)); Hoogenboom and Winter, J. Mol.

25 Biol, 227:381 (1991); Marks et al., J. Mol. Biol., 222:581 (1991)). Human antibodies can
also be made by introducing human immunoglobulin loci into transgenic animals, e.g., mice
in which the endogenous immunoglobulin genes have been partially or completely
inactivated. Upon challenge, human antibody production is observed, which closely
resembles that seen in humans in all respects, including gene rearrangement, assembly, and

30  antibody repertoire. This approach is described, for example, in U.S. Pat. Nos. 5,545,807,
5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the following scientific
publications: Marks et al., Bio/Technology 10: 779-783 (1992); Lonberg et al., Nature 368:
856-859 (1994); Morrison, Nature 368:812-13 (1994); Fishwild et al., Nature Biotechnology
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(polyclonal) antibody preparations which typically include different antibodies directed against different
determinants (cpitopes), each monoclonal antibody is directed against a 15single determinant on the
antigen. The modifier "monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For example, the monoclonal antibodies to be

used in acédrdancd WitdaheNsrbsestiNdaritdriataiedomade P tHEMYblieabars astibdist described
by Kohler gtal,, M@E&Jm%@aﬂ%;(6%997@1@s@%ﬁ%@&{%@?%@}ﬁ&&%ﬁ%k@@ﬁ? RNAmgthods(sec, e.g.,

U.S. Patent No. 4,816,567). The monoclonal antibodies may also be isolated from phage antibody

libraries usitgtHacR RS, dagemd dymrbpseiasanastugingvaturabege Grsied 82eind B) tarsgtMarks et
al., J. MoLaﬁi@e@?s%&Bé@&c?%%%&,&@5@%@@&9@@@@@@11&%&%@8&)&'9@ﬁla@n{@@@i@& herein specifically
|

include "chimeric" 25antibodies (immunoglobulins) in which a portion of the heavy andior light chain is
identical WitRTSHREh8l0gEYs ¥ te Spinaing-ddquedesd mnakapisaiuy demsedlbsripa-phlatcular

species orpaleRINI 10 BFBIIEAARNIY Klass AT Subeiass - wWhilethe rmairderokihe chain(s) is
identical with or homologous to corresponding sequences in antibodies derived from another species
or beIongir?g@@é%ther antibody class or subclass, as well as fragments 300f such antibodies, so long

as they exhibit thpelesjired hiologinad oyt Paientie: sh83&58yoanddvipigisamet al., Proc.
Natl. Acad, Sci, UgA 81:6851-6855 (1984)). [0111641"Humanized” forms of non-human (e.g.,
marine) artfibRiifisd &R SmARAFRE ARt S ArRE SR B Roh R PRI Lo RRIBHLET&0E om non-human

immunog|atutinmiont thenmashpast iRumanized rotibogiasarethinandmmuaagiobeinsifrecipient
antibody) in.which residues from a hypervariable region of the recipjent are replaced by residues from
a hypen'arfafBYLGiGh BFARTBHEABRAR SReRfEPRGD PARtIESY) SR 4s OIS A bbit or
nonhumarhprineats, hadiog¢hproe gitecoapeeifiiptoaffiatyoandloapadityrifcsomanpsianees, SFv

frameworkﬂgg i0 n Flt:f r%Siéjn% %(?f tf}ﬁ Qum%%i unog Ieol;[)uli ar 09 Iace(ilg% corres o?}g%@
non-human rtgsﬁ@eg. ur hermor@,%um%ﬂ?ze&gm}b&ﬁe% ﬁﬁé%/a&gér?ﬁ’é’e“f% L?é%\’/\ﬁ‘ﬁ%ﬁ not found
in the recipientténtiyeddotimitve toriar laotibadythbhesel mogdifiesfionsyaremade 0%ubier refine
gy peUBIOTES D SSTCI e menser antodlcameres enialy sl e
corresponddd shgsenaf Bynoa dfunsginimgnunogipiulittand (Al torhsuastantigilyy8DH-teHR regions are
lthose of a&‘n‘ﬂ@raﬁéﬂé%”%%’%o%{)h”c%eg %ﬁﬁﬁ%nm%‘%fg‘%“i%%%%’i'ﬁ?%ﬁ %ﬁﬁ%ﬁ@”-‘éfv’%"s yill comprise at
east a portion of an infmunoglobulin“constant region (Fe), typically that 6f'a haman immunoglobulin.
For furthersidasitspslecptide sietratbddatmdudes th2pek28ntid8®) antibody in situ within
recombinant cells since at least one component of the polypeptide’s natural environment will
20 not be present. Ordinarily, however, isolated polypeptide or antibody will be prepared by at
least one purification step.
[0067] As used herein, “treatment” refers to clinical intervention in an attempt to
alter the natural coursc of the individual or ccll being treated, and can be performed cither for
prophylaxis or during the course of clinical pathology. Desirable effects of treatment include
25  preventing occurrence or recurrence of disease, alleviation of symptoms, diminishment of any
direct or indirect pathological consequences of the disease, decreasing the rate of disease
progression, amelioration or palliation of the disease state, and remission or improved
prognosis. In some embodiments, methods and compositions of the invention are useful in
attempts to delay development of a disease or disorder.
30 [0068] An "effective amount” refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired therapeutic or prophylactic result. A

“therapeutically effective amount” of a therapeutic agent may vary according to factors such

as the discase state, age, scx, and weight of the individual, and the ability of the antibody to
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15Ricchmann et al.. Nature 332:323-329 (1988): and Presta, Curr. Op. Struct. Riot 2:593-596 (1992).
[0065]A -human antibody" is one which possesses an amino acid sequence which corresponds to that
of an antibody produced by a human and/or has been made using any of the techniques for making
human antibodies as disclosed herein. This definition of a human 20antibody specifically excludes a

humanized antibody comprising non-human antigen-binding residues. Human antibodies can be
produced GSfibAAEEEE REARK de & RABIT Hdh e P B Al g HipHeprTsaTH NI aREBBAY is

selected frema W%i@%t%ﬁ@l@@d&h@ﬁ%%@%%@gﬁﬁ%@%}%ﬁ Aubpdigs (Vaughan et al.
Nature Biotechnology 14:309-314 (1996): Sheets et al. Proc. Natl, Acad, Sci. 95:6157-6162(1998)):

HoogenbotTaRsutifihdicnaliciat 5ists:. Ao rropsylesdenly sifsaky epmpuntivsiensiolarapaygy (1991)).
Human antifpedies, caR.aiseshe drsds-Rydntegreing-Aumandinuneaioulinlostipigtiansgenic

animals, e.g., mice in which the endogenous immunoglobulin genes have been partially or completely

inactivated <t¥¥orh BheAISHY, 1ot RSP st iB ot p fopfaetiBli s olrssrvec i shbits SN e & Mildtes that

seen in hugangi shdesparissinehédnpgensisedrangemenhoassanbly, iadndantibody repertoire.
This approach is described, for example, in U.S. Pat. Nos. 5,545,807; 5,545,806; 5,569,825;

5,625,126 B ERSHSH L BET 55 A oA inl B F A BTSRRI B oTHEl MBS 812,
Bio/Technalagirs] ic Ak SaMBatdA92 ftanbargoahabf INatwe.36Sic8hHitERY L934Iudlandson. Nature
368:812-13 (1 943' Fishwild et al.. Nature Biotechnology 14: 845-51 (1996); Neuberger, Nature
Biotechno|%“é§> B TOGR FBTHSE BRI &R R (rt-rilRYy o BB sos (G any
Alternativepye flrebhyustayn entibody! indytiae qr epaiedpiaihengia)izativin @EHumanddymephocytes

producing an %pgr%;g%/e lpéirr&1 qted ar%?inst a target .an.ti%%n (such B Ig%rgzg{roc tes may be r&covered from

an individUal 81 sy have e hmuRiZ8e 4 'ta\llsl{srbﬁ. elé,tg.sé).r,n& gf.,ﬂﬁ@ﬁ% Bh%ﬂ Rtibodies and

Cancer Thetapy, A\ mmReittiss ope 67 (198D Boemena@habssdclmadwidl .thb4l7s(1d#86-B5tGE991); and U.S.

Pat. No. 5,C7X§Oﬂ§g]%.(&%066lAn "|solated"}p%xyd9§r% e ar "isolated" a tlb.og{ is, one that has been

identified and separat&nglﬁcﬁ(r)crvrcé%&%%d om a co%lﬁgrrl\%ﬁ%nc?fc Tt At Aot

10Contamiméntr cpmipane rsrafitsen dtergle affi@ament eve mAtsrialethit Wonlcintedfeye with

diag tICa%getps_%{gQt?euéltﬁ:ré'{fc’o%softosrum%gl?l[¥frpeet8tlcg e.or.antibody, ang pay include s%”EYeTgﬁR ormones,
and other proteiniccous or nonproteinaceous solutes. In preterred embodiments, the poiypeptide or
antibody wilitesopurifiesp¢n)ecrgdéatenahtrr 988 by weight of polypeptide or antibody as determined by

the Lowry memo?ﬂﬂ%@? mo%lp(ﬁf&ro%%\és%grﬁeg]ée}lr}v?\gg{o’ péfers to progression at the time of first

tumor assessment. Depending on the type of cancer or tumor the first time of tumor
assessment occurs about 4, 3, 2 or 1 month after initiation of treatment. Timing of first tumor
20 assessment depends on how fast the particular disease progresses. In one embodiment the
time of first tumor assessment for renal cancer is 56 days after commencement of anti-cancer
therapy.
[0070] The terms “cancer” and “cancerous” refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. Included in
25  this definition are benign and malignant cancers. Examples of cancer 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, hepatocellular cancer, gastric or stomach
30  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
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15weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid
sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing
or nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated polypeptide or
antibody includes the polypeptide or antibody in situ within recombinant cells since at least one
component of the polypeptide's natural environment will 20not be present. Ordinarily, however,

isolated pdkpsepidieadraaatisekyanitbasprepasddt ¢yl dadersrienpludfieation sede/ foberpas used
herein, "tregtmenttafer ﬁﬁmgahﬁtqrxgﬁﬁﬁhq?&{w&ﬁ&@m? mz%t@ﬁmﬁwgm&%ﬁaﬁme
or

individual or cell being treated, and can be performed either for prophylaxis or during the course of

clinical pathlbgitestaeefe difbrrrtdimbishisadeBrspeiartiny decigestsdor recurrence of

disease, atg%d;amlrhmcsmp,t%@ﬁ,gqmmﬁgm.a%%a duesiior ipdikscliratalegical gonseguences of
ecr

the disease, easing the rate of disease progression, amelioration or palliation of the disease state,
and r%isémb?%pﬁi%éfﬁﬁéﬁh%h%ﬁﬁ‘é lsastrreptsMiansieiy BrrrephiiBenions of the
invention ayenpredyliinatiemptactorJelay:devainBoram-af akaisaase of. disqrden BAL0Q681AN "effective

amount"” refers to an amount effective, at dosages and for periods of time necessary, to achieve the
desired th&PAPEGERSIOBIBIIN TR PostiEnipkibam horelifreatinsatisrrdst PHeMpeutic agent

may vary aggpudistshéeniarctars suchasiihei sisgasa stateidgBarenarRe aight phitheindiidual, and
the ability of the antib%ca% to_elicit a desired response in the individual. A therapeutically effective
amount is SIS HIBMERHP 5B Yisiemamdi%ects of the therapeutic agent are outweighed by

the therapeuticallpdaneficiBl efiagistAorpropbiiactiaalyefiashive.ameuntinetrrsta rmaraaunt
effective, at dosages and for periods of time necessary, to achieve the desired prophylactic result.
Typically BLPHBEHELAE; ?giW(?Bflg’?JlrSBﬂ%iﬂé&il&OHH?e TR E R Ul s Britt 5 or at an earlier
stage of diBedisebhalrapiytactipatiynetiectivemamount will be less than the therapeutically effective

amount. In the c pre-canceroys, benign, early qr late-stage tumors, the therapeutically effective
amount of the ar?@@é%nic iﬁﬁ%ﬁ?@mﬁ??%aﬁgﬁ%tgﬁ@éb rﬁeggrrsé? 85%%@?%3f@g;ujéﬂff€8t%%ﬂﬁ?éry tumor
size; inhibiEjznpileowf tomsame @xtentpendd Bprefanahlystap keaheskdell, infiliraitonihtoapesiheral

organs; |nh|b|ttg.e. slow fﬁl some ext?nt n? Qrefera ly sgglfszége or metastasis; inhibit, to some extent,

tumor grov?/ﬁ%:nah%ff())r re f(la\}]él O EERTE BxtEnt ohe 8r Thof )}Irh%l OMS LDt 88 With the

disorder. Togheextentghetdupgpiay pgevensgrowtil andborkilhe)xidtingcancer teelisattonay be
plnin il S SRS U R e BN Pl i b
assessing the duration of survival, time to disease progression I55 the respons rates (RR),
duration of Fé€8ormeagmdiofequalityrofitifskinase inhibitor), HER I/EGFR inhibitor (e.g., erlotinib
(Tarceva ), platelet derived growth factor inhibitors (e.g., Gleevec” (Imatinib Mesylate)), a

20  COX-2 inhibitor (e.g., celecoxib), interferons, cytokines, antagonists (e.g., neutralizing
antibodies) that bind to one or more of the following targets VEGF, ErbB2, ErbB3, ErbB4,
PDGFR-beta, BlyS, APRIL, BCMA or VEGF receptor(s), TRAIL/Apo2, and other bioactive
and organic chemical agents, etc. Combinations thereof are also included in the invention.

[0073] An “angiogenic factor or agent” is a growth factor or its receptor which is

25  involved in stimulating the development of blood vessels, e.g., promote angiogenesis,
endothelial cell growth, stabiliy of blood vessels, and/or vasculogenesis, efc. For example,
angiogenic factors, include, but are not limited to, e.g., VEGF and members of the VEGF
family and their receptors (VEGF-B, VEGF-C, VEGF-D, VEGFR1, VEGFR2 and VEGFR3),
PIGF, PDGF family, fibroblast growth factor family (FGFs), TIE ligands (Angiopoietins,

30 ANGPTI, ANGPT2), TIE1, TIE2, ephrins, Bv8, Delta-like ligand 4 (DLL4), Del-1, fibroblast
growth factors: acidic (aFGF) and basic (bFGF), FGF4, FGF9, BMP9, BMP10, Follistatin,
Granulocyte colony-stimulating factor (G-CSF), GM-CSF, Hepatocyte growth factor (HGF)
/scatter factor (SF), Interleukin-§ (IL-8), CXCL12, Leptin, Midkine, neuropilins, NRP1,
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[00691"Short progression free survival" refers to progression at the time of first tumor assessment.
Depending on the type of cancer or tumor the first time of tumor assessment occurs about 4, 3, 2 or |
month after initiation of treatment. Timing of first tumor 20assessment depends on how fast the
particular disease progresses, in one embodiment the time of first tumor assessment for renal cancer
is 56 days after commencement of anti-cancer therapy. [0070]The terms "cancer" and -cancerous

refer to or dEcribeaasapreIb ek SR vadmdrifctishesd grpictifrea BB ZEE by
unregulatepy gelbgueniBy slaledd2athisidefipition i henigkanshmaligistrangers. Examples of

cancer include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia, More
particular &XEMBRIBIRINH: EsparsicRiabifstnakistbormineasenith fastpealider GRdivdmg small-cell

lung cancer:fermsmy Gellid m&m@@@%@ﬂﬂ%@%&l%%w&%%w_q%&ﬁrcinoma of the
lung), cancer of the geritoneum hepatocellular cancer, gastric or stomach 30cancer (including

gastro?nteﬁi]rkfé} £ ?) ,I\ﬁf?iﬁ}b]re}éfﬂf?%w%’é?’?éﬁoéfé{%fé&r SEeivical e s - olfarriidcrbisy, liver cancer,

bladder cameaihepalana: preastcanssieraiRncanserPaoiretadtanaen: aRAKMelsiahanyterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, liver cancer, prostate cancer, vulval

cancer, th)f?(‘ifar% SFCRGHHS & QUPdiRGH R A R A7 ST 1 PRTSP At ARd e groedh &4toad well as
B-cell lymptermp, (incdudipgitom:greefofliculamun); Hotgkin adwmphametNHLEcmal, lymgroeytic

(SL) NHL; intermediate grade/fqllicul L; intermediate grade diffuse NHL; high grade
immunobl A6 NH ?ﬁi&ﬁ“ﬁ%&é%%@%%%&? Nl ;Trﬁé:h%ﬁ RS AORSEREEY BRACRINGISFS bulky
diseare NHI09mantte:.cedlympliolris; AID S Skatadidyimphomma? G03d v nsOMIg2-3179;
MacroglobHIinemQ)AFprlo i Mnﬁhoqgtﬁl uke '?ﬁ(fl,éL?' éf_e' m f?g%@aféicé?u&emia (ALL); Hairy
cell leukemia: CAfONIC Yy Pg‘ljla)stl‘étf’éukeernfél;nﬁlﬁé bt égg?: aﬁ%ﬂ}ﬁ\ﬁﬁ% HRersHte detider (PTLD),
as well as ZbhdFhéd Masepl AT giriolifératigrkassaciatae wiih fpitakonaato Ses, @b a(sucras that

associatedd;\?/%tOr}'tg@'@a%@%ors), and Meigs' syndrome. ID[0071]By "subject" or "patient” is meant a

mammal, including not limited to, a human or non-human mammal, such as a bovine, equine,
canine, ovine, or [#lig. Preferablyathigogubieegon patienbisahinmaho{007Z2fiFhediermdanti-cancer

inolugs, b e B R P e, eytotonic
agents, agenisusediie (adibtdoretioarapy enbidenyi B)oh €8S Aigerii®k Npoptatid agetits, anti-tubulin
it T A L S N e
inhibitor (etleft @AY HiBNETegeesan)y asRaleksnde shvard ndovib fatteeutinibioreapelyy, Gleaveen (Imatinib
Mesylate))diﬂ:cﬂy or indirectly. It should be understood that the anti-angiogenic agent includes those
20 agents that bind and block the angiogenic activity of the angiogenic factor or its receptor. For
example, an anti-angiogenic agent is an antibody or other antagonist to an angiogenic agent as
defined above, e.g., antibodies to VEGF-A or to the VEGF-A receptor (e.g., KDR receptor or
Flt-1 receptor), anti-PDGFR inhibitors (e.g., Gleevec® (imatinib mesylate)), small molecules
that block VEGF receptor signaling (c.g., PTK787/ZK2284, SU6668, SUTENT®/SU11248
25 (sunitinib malate), AMG706, or those described in, e.g., international patent application WO
2004/113304). Anti-angiogenic agents include, but are not limited to, the following agents:
VEGF inhibitors such as a VEGF-specific antagonist, EGF inhibitor, EGFR inhibitors,
Erbitux® (cetuximab, ImClone Systems, Inc., Branchburg, N.J.), Vectibix® (panitumumab,
Amgen, Thousand Oaks, CA), TIE2 inhibitors, IGF1R inhibitors, COX-II (cyclooxygenase 1I)
30  inhibitors, MMP-2 (matrix-metalloproteinase 2) inhibitors, and MMP-9 (matrix-
metalloproteinase 9) inhibitors, CP-547,632 (Pfizer Inc., NY, USA), Axitinib (Pfizer Inc.;
AG-013736), ZD-6474 (AstraZeneca), AEE788 (Novartis), AZD-2171), VEGF Trap
(Regeneron/Aventis), Vatalanib (also known as PTK-787, ZK-222584: Novartis & Schering
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20COX-2 inhibitor (e.g., cclecoxib), interferons, cytokines, antagonists (e.g., neutralizing antibodies)
that bind to one or more of the following targets VEGF, ErbB2, ErbB3, ErbB4 PDGFR-beta, BlyS,
APRIL, BCMA or VEGF receptor(s), TRAIL/Apo2, and other bioactive and organic chemical agents,
etc. Combinations thereof are also included in the invention. [00731An -angiogenic factor or agent" is a
growth factor or its receptor which is 95involved in stimulating the development of blood vessels, e.g.,

promote afdibgRHEERSIdRAPIENE REGEWEn NXabify -df bioBllveSesidnardisedAsctichknesis, etc.

For exampiggangogenitiaeiokssinalide . Ut ase nohlinmied iome, 8.s ek ag-peatasss of the VEGF
family and their receptors (VEGF-B, VEGF-C, VEGF-D, VEGFR1, VEGFR2 and VEGFR3), PIGF,

PDGF famfiiPfshebh &%mﬁﬁ%&?&ﬂfﬁhﬁ@‘(@éﬁ?ﬁ*ﬁ%%é@o@?&H@B’ﬁ&iéﬁ’ﬁé?%ﬂﬁ\lé)ﬁ*ﬁi,
ANGPT2)anblbgendsik 2irebins dAue, ihekadialigandid-¢Rbbdodaal2] cobiobiast gigwth factors: acidic
(aFGF) and hasic (bFGE), FGF4, FGF9, BMP9, BMP10, Follistatin, Granulocyte colony-stimulating
factor (0. CHPE BN AL VA bAEHE S BRI THoP) o et o R A eLion- (1.8
CXCL12, egtinf Whitkine; nestapttes iR eMRR2oPiticanalsgsowiitifaciing iatetendenied
endothelial c?lld_ rowth factor PD-E% Ft), Platelet-derived groiyvthtfactor, esspeciglléd?D‘ F-BB,
PDGFR-alpfid, gﬁ‘ﬂﬁ“&%‘ﬁlﬁ%‘i POt T T RIS LIS URRS BB, Fr&rss rr%%%“é‘?owth
factor-alphad T AmbphaR MnatsiorRungPgrewthstheiordse taciGhddota) af (1003 n@erogizdactor-alpha

(TNF-alphg), CRA4 tchl, Notch4, Sema3dA, Sema3C. Serna3F, Robod4, etc. It would further
include fa(g%)é ﬁ]ﬂg? Ilpro e&é%%%fog{ébn%l '§lfltsluacr:)ﬁ1 8§elt—_u§t ﬁr%pr?a%téﬁgggﬁ?tﬁl\?ﬁgﬁ?(ﬁn g?ég: Thélide factors
that déceletatéditalouh B¢ dlimg;esueti @sagrORih Wsrhde Timsnlint e 200thfacgerd IB3B4Y-VIGF,
epidermal h factqr, F), EGF-like domain, multiple 7 (EGFRI,7). F.an mbpers of its
iy, and S Tprabana e Sl S Sl S G R e
Physiol. 53:200~-3%, @teifl apld Dicstmar 20068) sooyeet22s8d 12<81ir9! Fetsara & Alitalo (1999) Nature

Medicine 5(12):1359:1364 ini If- X ene 22:6349-6556 (e g. I1 ii 'gi known
angiogenic facto@ggjr(ud, S‘gt;g %O%g}ntg%lgg%(?gn&ggfpgz%%%%% %gfpﬁﬁ%mgr%?%%#oﬁgéﬁc agent,”
"angiogen@ﬁ_im?bit@iiﬁ' W@mhan@im@@ﬁé@@dl_sagémﬁibe_rofmgm@@ne@génjhitgtmﬁ'.' refers to a small
molegyllar weight g ta”%b@t?@%ﬁ%@&@% HF“AQ_RE‘S%%-&&%P#Q'?&tg%ﬁﬁ&éwﬁ' or siRNA)), a

polypcptide, an isolated protein, a re Inant protein, an antibody, or conjugates or fusion proteins

thereof, thathibiibfsrapisiog shreBiscierelikste nedier eruseratesiraplevaseelisr pdatraabitity, either directly
or indirectly I, AR RR MNARISICRd BIING aY-angipgerie ggeRInludes iStheutic

agents, and toxins such as enzymatically active toxins of bacterial, fungal, plant or animal

origin, or fragments thereof.

20 [0077] A “chemotherapeutic agent” is a chemical compound useful in the
treatment of cancer. Examples of chemotherapeutic agents include is a chemical compound
uscful in the treatment of cancer. Examples of chemotherapeutic agents include alkylating
agents such as thiotepa and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as
busulfan, improsulfan and piposulfan; aziridines such as benzodopa, carboquone,

25 meturedopa, and uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylencthiophosphoramide and
trimethylolomelamine; acetogenins (especially bullatacin and bullatacinone); a camptothecin
(including the synthetic analogue topotecan); bryostatin; callystatin; CC-1065 (including its
adozelesin, carzelesin and bizelesin synthetic analogues); cryptophycins (particularly

30 cryptophycin 1 and cryptophycin 8); dolastatin; duocarmycin (including the synthetic
analogues, KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin;
spongistatin; nitrogen mustards such as chlorambucil, chlornaphazine, cholophosphamide,

cstramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
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20 agents that bind and block the angiogenic activity of the angiogenic factor or its receptor. For
example, an anti-angiogenic agent is an antibody or other antagonist to an angiogenic agent as
defined above, e.g., antibodies to VEGF-A or to the VEGF-A receptor (e.g., KDR receptor or Flt-1
receptor), anti-PDGFR inhibitors (e.g., Gleevecck (imatinib mesylate)), small molecules that block
VEGEF receptor signaling (e.g., PTK787/7,K2284, 5136668, SLTENTOOSU11248 )s"(sunitinib malate),
AMG706, BICtRbR&dBSEFIBRIEHH. SRNSHERTRSAHI ParshcappiReitmidamoboniantos).

Anti-angiogrRiG.AASRERANGIWee RUharennablionied. 1B«dhadaliovdna agrnismyERE dnhibitors such as a
VEGF-specific antagonist, EGF inhibitor. EGER inhibitors, Erbitux(g) (cetuximab, ImClone Systems,

Inc BrancHBERIIRTY; GERiBt tpehmtiitmadyamigahiotRb{fsgndabekantay, reddtpibitors. 1IGF1R
inhibitors, GGetdideyleexyaenase thiBRinhikieem MMP 2 {matrixpetallopsateinasg. Bphibitors, and
MMP-9 (matrix- rnetallo&roteinase 9) inhibitors, CP-547,632 (Pfizer Inc., NY, USA), Axitinib (Pfizer
Inc.; AG-013756), SO A (At reRe Ba) W BE NGO ArtRiSP RPNy, NIE & Trap
(Regenerabaneitis)aVaiam (2159 kaowimascET fotBlinZiradepist Mavatie& Schering A G),
Macugené c?:gaptanib oct%%odium .NX-1838, EYE-001, Pfizer Inc./GileadlEyetech), 1M862 (Cytran
Inc. of Kir % FRIQEH™ 5}?%1?1‘31& O SPaMIRAGERE AC HBBIE R T RIBESYime (Boulder, Colo.)
and Chironfhraencillez$Galih e, anebegaibinatiensiheie ol Qtiehangiogeresis iohibiiepninglude
thrombospondinl, thrombgs ondin2, collage Ivig%%? 5c Ila%;en XVIIl. VEGF inhlbitors are disclosed in
U.S. Pat, KOS O35 8 Ay BTt CP AT S Thch BePteer R A Gy for al
purpases. ADRIANGIOODNIC dgenibialsgintlidie: nadtpecingidgenesisiinkiiioisorghglimagiostatin,
endostatin, etc. %eeﬁ eZ% Ké? sbrun a d.D'Argu re (1991 Agmu Rev. E.h}/siol. 53:217-39; Streit and
Delmar (288@%6%‘096 82 :Igi' i Cé].a’.], abie B18 |ngljc<l;{1r?ti9§hr§|6§8h|e(§(’[’ﬁJ tlgff)l)’/ in malignant
melanomajjarénana nibocsl Aditadon ( 908) yisatunec Medidioe (). 135113646 | id eciihi et al. (2003)
Oncogene %gég549-. 65O 0 &%. . TableIl 02 Iisctggﬁilé%\évnq %pr}iangci)g%epdc faélg%s%'i an Sa}t)o 2003) Int..1.
Clin. Oncol. 8:2002208 ?f.g., gbﬁ’epiplsﬁl%g anti-angi en’iguage 8" udEa n?icgfif)r% slf.l 00751The
term "anti-sirigiogaic, tHenzpyddeferdduidithetapymese fuhdoratnhibiting amgiogenssie ibichdomprises
the administrafl f ni-angi IC + 15100761 The term "cytotoxic agent” as used herein
refersgg':(]) a%lﬁgs%;grﬁ%é%t%%ﬁ%g@i%gqgfpfé@rﬁg} l)hlé%%ﬁgngcct%r?ngﬁ) cels g%cglgsr C%nl.?fé% destruction of cells.
The term indtherdedcipiprsipde radivattivetésotopesufelogs 18h #2B¥9ebared RedB6)topurine,

chemothergngiifin. aARMR A foxidnaiichh a3 fnevalicallv. Gl lexin.f eacieril, [ ngal, plant or
animal origin, or fragments theréof 20100771A “chemotherapeutic agent” is a ¢ emlca]ilcompound
useful in ti§armofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such
as calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-
20  adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as
frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil;
amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;
elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea;
lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazone;
25 mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone;
podophyllinic acid; 2- ethylhydrazide; procarbazine; PSK® polysaccharide complex (JHS
Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic
acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes (especially T-2 toxin,
verracurin A, roridin A and anguidine); urethan; vindesine; dacarbazine; mannomustine;
30 mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C”); cyclophosphamide;
thiotepa; taxoids, e.g., TAXOL® paclitaxel (Bristol- Myers Squibb Oncology, Princeton,
N.J.), ABRAXANE™ Cremophor-free, albumin-engineered nanoparticle formulation of
paclitaxel (American Pharmaceutical Partners, Schaumberg, Illinois), and TAXOTERE®
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treatment of cancer. Examples of chemotherapeutic agents include is a chemical compound useful in
the treatment of cancer. Examples of chemotherapeutic agents include alkylating agents such as
thiotcpa and CYTOXANC cyclosphosphamide; alkyl sulfonatcs such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, 25meturedopa, and uredopa; ethylenimines
and methylamelamines including altretamine, triethylencmclaminc, trietylenephosphoramidc,

triethiyleneiP6BHEs By n R RS Rordsy IbIpREI BdTS ) abderibrimk (EaYEARIN) sumeitabincand

bullatacinoney; m&t%%ﬁ{ﬂo@a%@iﬂﬁtﬁb%re%m&bEI%M'Q%%%@H%%Q‘EMQ&E@“n: callystatin;

CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic analogues): cryptophycins
(particularl§P36ek Bio pHRLATt isn Bl RPEIBHOBRTES: (NSl d RS B e ar My HRAIGAMRETHERSinthetic
analoguesNKWEZ iR end ek i) hslautherobini faner alistatini @ sarcadictrinmspepgistatin; nitrogen
mustards such as chlorambucil, chlornaphazine, cholophosphamide, estramustinc, ifosfamide,
mechI6retﬁﬁ}ﬂ?ﬁéf%‘éjéﬂm?&fﬁ‘&ﬁﬁﬁ?@“&ﬁa@%}%&ﬂgﬁ RS efiraian TRORSHIRARCRENCsterine,
prednimustinedeafosiamiae; undadursistand, tojisesmieasSuahas targnmine, chlorozotocin,
fotemusting, Jomustine, nimystine, and ranimnustinc; antibiotics such as the enediyne antibiotics (e. g,,
calicheamfti ?‘38%&1@“@%%&%%9 J&FHATAY S BXTRHRAAA: GiReyialiteee, e.g., Agnew, Chem
Intl Ed. EngdmBa:1ak83id;86uchbo84) (Idynesxidilaifichudingiely thecrigin &ibisphasphepates, such as
clodronate; ramicin; as s neocarzinostati omophare and related.ghromoprotein
enediyne ﬁ%&@%@éﬁ% 18P &3@5&1%%@?”%@&%@%%3%% gﬁ?fr&ﬁfaazgsaé{%e,
bleonngcin; KXaE i oty cidy casalbigiolj featrioin emdydimmearitn ophiliocefitb o ety ciiolds dactinomycin,
daunorubi%igi%%@ryg}grp gfﬂggzal%E)SV-oxo-L-norleucine, 10 ADRLAMYCIN11.1 doxorubicin (including
morpholino-doxorueblcm, gyanomorpﬁ'olinodoxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin),
epirubicin, esorulpddirg]idarulimimahacketohiy defjritonycans - svehas imgamybin £; rmycophenolic acid,
nogalamycin, plivomysing peplomyein, Polfiramyein. puromycin, dustamyein, fodorubicin
streptonlgrlrﬁ’ s%rep 0zocin, tUbercidin, Ubenimex, Zinostatin, zorubicin; ant-metapsites such 15as
methotrexatecpivd Bfilubrouy ASERDSI) idlidiagidaratmplestsuckifs (edoptegiNOhsthbFEkate,
pteroplerin, (IMGEXRIR RUING ARAINGS SUSh s flidarabine. Sumecantonurine. Wigmiprine.
thioguaninc; pyrimidine anal%gs such as ancitabin , azaclfidine, 6-azauridine, carmofur, cytarabine,
dideoxyuricivapristorifl @ridina R&cIEMA biorsfitongridinmatasdiolybrers okt abibe dsteramaedromostanolone
propionat ifi iti » anti- S inoglutethimide,
ibtane, B e ol s B A R o oS
glycoside; Hitividoutinie aridodnitibamidaMsLefinE basaabuticgisantB 1888 @xatc: defofamine;

demecolcipe; fiaziquone: iipraithiag; SIPHRYEHRGE R1e; AN SANBIRNG: S1Rglipid;, gpllium nitrate;

hydroxyurea, lentinan: lonidainine; maytansinoids such as maytansine and ansamitocins;
mitog¥azoft8I MER S RatitreHeztso prdarvirendifegerinshpe Ateismtile: peaandetbipdurioicss;
losoxantropg, REdePH GRS £ &I ¥IraZids; RrecRRaRa S HORb RO ¥RaGHRaride complex

(JHS Natural Products, Eugene, OR); razoxane: rhizoxin; sizofiran; spirogermanium: tenuazonic acid;
triaziquon@P % >Rt Sl RAFRAkHAES rEHE W bethescadirdcialip T exnesvion of genes in

signaling pathways implicated in abherant cell proliferation, such as, for example, PKC-

alpha, Raf and H-Ras; ribozymes such as a VEGF cxpression inhibitor (c.g.,

25 ANGIOZYME® ribozyme) and a HER2 expression inhibitor; vaccines such as gene therapy
vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and VAXID®
vaccine; PROLEUKIN® rIL-2; LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX®
rmRH; Vinorelbine and Esperamicins (see U.S. Pat. No. 4,675,187), and pharmaceutically
acceptable salts, acids or derivatives of any of the above.

30 [0079] By “radiation therapy” is meant the use of directed gamma rays or beta
rays to induce sufficient damage to a cell so as to limit its ability to function normally or to

destroy the cell altogether. It will be appreciated that there will be many ways known in the
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veiracurin A, roridin A and anguidine); urethan; vindcsinc; dacarbazine; mannomusnne 30mitobronitol:
mitolactol; pipobroman; uacytosine; arabinoside ("Ara-C"); cyclophosphamidc; thiotepa: taxoids, e.g.,
TAXOL(r) paclitaxet (Bristol- Myers Squibb Oncology, Princeton, N.J.), ABRAXANtim Cremophor-free.
albumin-engineered nanopatrticle formulation of paclitaxcl (American Pharmaceutical Partners,
Schaumberg, lllinois), and TAXOTEFE doxetaxel (Rhone- Poulenc Rorer, Antony, France);
chloranbudilt BEMZRRE e dastap s Buiion eAHrmeer CaFiepUiremaEt iatreixatespiamsum analogs

such as cispRINARIGARANAN M IRSID MR FIQ00YSeARAR): lafamyide: mitoxantrone;
vincristine; NA'S/ELSNER) vinorelbine; novantrone; teniposidc; edatrexate; daunomycin; aminopterin;

xeloda; ibandrona¥¥3fnotetanteduanpiaaipiCPToder(RaeaRTiFRY e arestinent kagineredtipinotecan
with 5-FU apdlgtsovarinlidorpiseragiase inhibital.RES 7000 difilaremethylgnaithing(RMFO);

rctinoids such as retinoic acid; capecitabine; combretastatin; leucovorin (LV); oxaliplatin, including the
oxalipfatin EAheFRFatHmIsrEOLEARY Misisttsts BeP R aIpNS R H RIS EEEReMRiNIb

(Tarcevarmg)} Rps LAY EGE - thasgeduse, callpraliteratign.andiphisrmasssticalhag g salts,

acids or derjvatives of any of the above. [0078]Also included in this definition are anti-hormonal agents

that act to PEJIA&HEOBISh AR EHEH T N RIS ER ALHTS & SR Snthe 876 §EHS BREERISEHIE estrogen

receptor maduladisoSaR s b i wiag viasexampleolamediferitincluding NOLVADEMe tamoxifen),
raloxifene, droloxjfene 4-h¥,droxytamoxifen', trioxifene, keoxifene, LX117018, onapristone, and

FARESTON. tore[lqﬂﬁérlle; a d‘ﬁ]5‘1%%é%ﬁﬁmb#'s}i%f%ﬁﬁﬁ%fﬁﬁ&%ﬁ%%ﬁ&%ﬁ%&%iéh regulates
estrogen pradestianoinpthieobsiienal glargsassiehcasdias e xampleid R-imitageles: @mpireglutethimide,
MEGASE( cetate, AROMASIN(r) exemest formestanie, fadrozole, RIVISOR(r)

r) megcstrol ane
vomzole. FERTATRTTOSIE AR50 ARHENER (o TS DTED AR SOTOTEHG such ms
flutamide, riftitaenidtchiealUtanioeideupicditiesrand gageralifassuatias draxaditabiivedal,3-dioxolane
nucleoside cytosine a ; antisense oligonucleatides, particularly those which inhibit expression of
genes in sfgﬁnlea fﬁgIB %ngtasvlg%é %ti)'ﬁgré?%ﬁtiﬁ a ‘Lelzf;rgéeniegélll Bf%affé‘r%{ﬁolr{ugﬁ%?%??fgrr%%rﬁ’p?@? PKCalpha,
Raf and HiRaBhotabthamesastctval sespbtdfeiexpriassiablyndribtitiviealy ¥ AMNE bOZYME(r) ribozyme)

and ER2 expression inhibitor; vaccines such as gene therapy vaccines, for exampl,. ALLOVECTINt
vacc?llqg, Lﬁ“f%)pé%ﬁ%e%é’éléﬁ&bé’ﬁ%r\%%% TS%&:ln%ﬁ?&é% N‘fﬁt ﬂf_t ;‘Tflljﬁ 1Bc N(9)
topoisomevasertinthitnitot, thx. BAREokXtetmdR ity Virdralbinkoatid Espebainyiding {gecddtSviRat. No.

4.675,187)s gvnd ar §ceu}' I\I,y.ac%egtabl alts, acids, or derivatives of any, of the abave.

Sul (if‘

30[0079]By "ré\c]ﬁzgt]foﬁg%h%%pé/ s e a%ttt een%s?grgfd é??@%ggag%lﬁ?\r{n\ﬁgﬁ %@B%ltag traeyfg %ufﬁ%uce
sufficient ckesmgamdoier eskirsaapctootimfititscabithyuodiserst oecnoenmal I oy peediestroyntiieodebfiltogether.

twill be appragiaterl gt Sere il R oY NAYSHIGNA RS ATLPAsleiag fhe.flosage and

duration of treatment. Typical treatments are given as a one time administration and typical dosages
range $ronfIy D ROOUSAIBC ragddlives dayany partdago]rsieredlcensedittivithmighoddedridase or reduce

an aCtiVityp@MQﬁw&%@ﬁre valuable tools in predicting if a patient is likely to respond favorably to
a treatment regimen, such as a given therapeutic regimen, including for example,
administration of a given therapeutic agent or combination, surgical intervention, steroid
treatment, etc., or whether long-term survival of the patient, following a therapeutic regimen
25 is likely.

[0082] "Patient response” can be assessed using any endpoint indicating a benefit
to the patient, including, without limitation, (1) inhibition, to some extent, of disease
progression, including slowing down and complete arrest; (2) reduction in lesion size; (3)
mhibition (i.e., reduction, slowing down or complete stopping) of disease cell infiltration into

30  adjacent peripheral organs and/or tissues; (4) inhibition (i.e. reduction, slowing down or
complete stopping) of disease spread; (5) relief, to some extent, of one or more symptoms
associated with the disorder; (6) increase in the length of disease-free presentation following

trcatment; and/or (8) decrcased mortality at a given point of time following treatment.
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amount as compared to a reference. By -reduce or inhibit" is meant the ability to cause an overall
decrease preferably of 20% or greater, more preferably of 50% or greater, and most preferably of
75%, 85%, 90%, 95%, or greater. Reduce or inhibit can refer to the symptoms of the disorder being
treated, the presence or size of metastases, the size of the primary tumor, or the size or number of the
blood vessels in angiogenic disorders. 100811The term "diagnosis” is used herein to refer to the
identification of al4#¥AblecUiae Brpathbbisicastatel diserse hrasrielitder, ot iig tier iidptification of

cancer or tpygferta.identification oh aGaNGeLRAIEMWRAMayhensfit from a particular treatment

regimen. The term "prognosis” is used hergi_n to refer to the prediction of the likelihood of clinical
benefit from anti-E48¢ér thdrfplfmhesesht PresiibHeibrasersttepemens refers to tne ARelirded that a

patient willrespang @itheictavarblyQr HR{aY oLkl 1Q a-pariawasanti- 15cancer therapy. In one
embodiment, the Brediction relates to the extent of those responses. In one embodiment, the

prediction relates ¥98vhethé&r BidlrensE isEbbbme tad & patiert R Siryhardinisréve-following
treatment, figrsam e sigatnent, with @ Raricylatsbaraneulic 206 Ringadfar.a cestainreriod of time

without disease recurrence. The predictive methads of the invention can be used clinically to make

treatment ABETSiSFLBNPRHB A THE TRE dissrsspiensira i on BRMEdAfHEROR RS Part#ilar patient.

The prediclivehetheds etithedrasenninienion asyrivabisnaplsiRmicingdfiakalisntds likely to
respond favgrably to a treatment regimen, such as a given therapeutic regimen, including for example,
Cpgrins

administratigASt SFSHBAT 25 8 EU5T COMBIAR - SEABFEANIRAB O S0 (B HE%tment,
etc., 00 whethgidgnerism suptival, atthe patentofolewing asbarapeMtie fegirnenddbisiikalic
100821"Patient response” can be as fssed %%J?Jir?%,any endpoint indicating a benefit to the patient,
including, wnﬁ%ﬁﬁn‘ PSSR TR PR YR BeAShi P Bideele Brogre SEIGH: MGUEINY slowing
down and complgteramesist)aedudtiomhéniiesion; sinec{(R) iinhibidapi&.dirdiction, slowing down or
complete strocpg)i%%) offdlilsease tce,II infiI;tration into 30adj§cent %erhr_heral organs d/or1i$§ues; (4)
inhibition (15 FaauCHoN, StoWnE HEWRA O &0 BRETE B NISh Y Srals BE e S QXE2 (B FEHet to some
extent, of arghermspoessymptend®adsociatedhwithlttyatdisordendh) vfaierdeliowhe:lesginot.
disease-free pre tion following treafment; and/or (8) decreased mortality at a given point of time
follosv]l%r?g treatmglr?f%%ggéﬁ#ﬁg?%“ﬁgéagterm survival" is used herein to refer to survival for at least |
year, 5 years, 8 \{8886] or 10hyeacsciollowimipthsrizpedipertieatnientdentification of specific

biomarkers that correlate with reduced clinical benefit of anti-angiogenic therapy for treating
cancer. Thus, the disclosed methods and assays provide convenient, efficient, and potentially
cost-effective means to obtain data and information useful in assessing appropriate or

20 effective therapies for treating cancer patients. For example, a cancer patient could have a
biopsy performed to obtain a tissue or cell sample, or a plasma sample could be obtained from
the patient, and the sample could be examined by various in vitro assays to determine whether
the expression of PIGF is increased as compared to a control or reference sample. If an
increase in expression is detected the patient will probably benefit from anti-cancer therapy

25 other than or in addition to anti-angiogenic therapy. Thus, the invention provides a method of
identifying a cancer patient who may benefit from anti-cancer therapy other than or in
addition to anti-angiogenic therapy, comprising the step of detecting the expression level of
placental growth factor (PIGF) in a sample obtained from the patient wherein increased
expression of PIGF in the sample as compared to a reference sample indicates that the patient

30 may benefit from anti-cancer therapy other than or in addition to anti-angiogenic therapy. In
some embodiments the sample is obtained from the patient prior to commencement of cancer
treatment, where the sample has a PIGF expression level of greater than 28 pg/ml. In some

embodiments the sample is obtained from a patient currently undergoing anti-angiogenic
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100841The term "benefit" is used in the broadest sense and refers to any desirable effect and
specifically includes clinical benefit as defined herein. 5[0085]Clinical benefit can be measured by
assessing various endpoints. e.g., inhibition, to some extent, of disease progression, including slowing
down and complete arrest; reduction in the number of disease episodes and/or symptoms; reduction in
lesion size; inhibition (i.e., reduction, slowing down or complete stop é;}l% of disease cell infiltration into
adjacent p&ipnerarsigahe anmishas saShisrrisR e derfupsys AgpeainlBemplete

lostoppingmq&mt@ggﬁglég%%%%@fsgﬁm@mune response, which may, but does not have to,
result in the regression or ablation of the disease lesion; relief, to some extent, of one or more

symptoms assoctafd hwith The dsaversr fintradgevikiena resibed of iedsdeerepgraeerstioh following

treatment, QubePRUHRSSIANIERG I SHENIY Aclaglaasad Sverat suvval Hhighef-LesRaRsS rMte; and/or
decreased mortality at a given point of time following treatment. 1511. Methods of the Invention

10086]The eS8t Mvetau shien iy bn tha SRR ifteatish SHpEimd BishalkeRE that correlate
with reduceshglinicalobeneditoéantinpraiopenis tharap)faeiiealing wanees bEhepothe digrclased
methods and.assays proyide convenient, efficient, and potentially cost-effective means to obtain data

and inform GRS eI i AR IR  ap Br PRSP SauHE R S NS i R el amg i b atients.

For exampléipateanaendrtierhcofddhareathionsy RedarmachicohtairP EGissyecaticellsamyple, or a

plasma sample could he obtained from the patient, and the sample cquld be examined by various in
vitro assay® %@gﬁgﬁﬁﬁ%@g&f rlﬁsrofﬁg 6395?3%&%# (Slf“iflgﬁ’ig he éaég%% BRIBSPEGHS A o ntrol or

referance sadepleinf aminargasaintexpgssiberisidataated iheam it siabrbl bepefitdrom
anti-cancey, the ther than or in addition o anti-angiogenic therapy. Thus, the invention provides a
method ofﬁh gn%ﬁ)%fg;ng i{gﬁgrenrepea |Be0n RO Ay %H%ﬁtd Fﬁa%mnﬁégg@)é’r tﬁ%I %Bli/oﬁ’t%eeéralt%%\n or in
addition torarttiedndiogeiig sherapy wcdmprisingpthprsiep afdeiscting theheypressiomn lewelof placental
growth facior, (LGN saMmple,obiained ffom henalisntuberein ncreasad expression of PIGF in
the sample as %mpareoﬂo a reafderence sampﬁegiln(élca?es {hat the pa?lenf1 @Bmay enefit from
anti-canceththerapyt stherititerasod iexpadsiiontvcdntf RiGogenintherdpy 2 infsome emipdaiments the
sampll IS obtainigﬁfg th? %aggjrég ggiorttgncomm?ncemen of can%egt(g?gtr%nent’ where the sample

: ect thé invention pro a , . .
has a PIGF expression level o greate? than 2 Vpg lm? fr°dome énrrclbé) |mer§’téntlﬁzén§ample is obtained

from a patibptapavtentiyi ey épg birrgraati-elgiogamiemprising determining the expression level of

PIGF in a sample obtained from the patient wherein increased expression levels of PIGF as
compared to a reference sample indicates that the patient is less likely to be responsive to the
anti-angiogenic therapy alone. The sample may be obtained from the patient before

20 commencement of treatment. The sample may be obtained from the patient after the
commencement of treatment. In one embodiment the sample has a PIGF expression level of
less than or equal to 28 pg/ml. In some embodiments the sample may be obtained from a
patient currently being treated with anti-angiogenic therapy. In one embodiment the sample
has a PIGF expression level of less than or equal to 50 pg/ml. In some embodiments, the anti-

25  angiogenic therapy comprises administration of a VEGF antagonist such as, for example, an
anti-VEGF antibody, e.g., bevacizumab.

[0089] In another aspect the invention provides a method of treating a cancer
patient comprising administering to the patient an anti-angiogenic therapy, wherein a sample
obtained from the patient shows low expression levels of PIGF as compared to a reference

30 sample. The sample may be obtained from the patient before commencement of treatment.
In one embodiment the sample has a PIGF expression level of less than or equal to 28 pg/ml.
In some embodiments the sample may be obtained from a patient currently being treated with

anti-angiogenic therapy. In one embodiment the sample has a PIGF cxpression level of less
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therapy, where the sample has a PIGF expression level of greater than 50 pg/nil. In some
embodiments the samples are plasma samples. 100871The invention further provides a method of
predicting responsiveness of cancer patient to anti-angiottenic therapy comprising determining the
expression level of PLGF in a sample obtained from the patient wherein increased expression levels of
P1GF as compared to a reference sample indicates that the patient is less likely to be responsive to
the anti-argiigdreHerat PaioHe I eBmemdivtiBumte e the-weingrie BBtamEamdMthe patient prior
to commenesmetebeancey teptmeRbniherenthe sropiphas.a RLGFemiessin level of greater than
28 pgiml. In some embodiments the sample is obtained from a patient currently 10undergoing
anti-angio§SHE TGy, where the sample has a PIGF expression level of greater than 50 pg/ml. In

some embodimejgdine samples-aiaipasma samiasnAER pravidedis amethodotirating a patient
with cancer comprising administering to the patient anti-cancer therapy other than or in addition to

anti-angio R thefap WHEFN! fo WBEAAE AT AR I SR iNPBEH Bdression levels
of PIGF as-canpparedsieiadefenense srnoplembaiQR8ghitanpinesaspechdhrlinventpngrovides a
method of optimizing therapeutic. efficacy for treatment of canger, comprising determining the
PR A LS ARG 4 SFafT B
expression 5% &T B P ROE P4 ES5H S BIRRTE A FFBRT AN R UPSTFIHCIE4EB 8 xpression levels of
PIGF as cospiasedh if ehecferpncarsampireipeitatesihatihe aliatdmiessdikely 60 feniesponsive to the
anti-angio%?nic ther alon%. The sa dBle may be obtained frolgiggfﬁ{)atient before commencement of
the C

treatment. The sample Neay be obtaimad from tHE FATE T GRS IRBRCEhar SABAtment. In one

aine
embddimentatie sancptel vas @RiGH widpression leyelohiebs ibarnarceqoilio28dpglotbriatsbme

embodimepatgcterr\ees m elg_i may &%thi{‘cel%}cﬁ%m %\patiemn%ur&eriltl being treated \g/lith anti-angiogcnic
therapy. In one émbodiment the sample has & Bt lgr&gpresgloﬁ TeVEr of 188 than orcgrd%cél to 50 pg/ml.
In some ehnbodimentsrihetantin@sangiadenicctharapid contprisepatidrinistoatiomdfvaridb GF antagonist
such as, I EXAPRIGy B AN RREANRATY: B9 ASRRET AR IRS I ANAIRGE aspect the
invention p es a method of treating a cancer pati ntpcomp ISINg a méerlng 10 the patient an
anti-angiogenitedekapy ! ywirdraia E\SdMpiadbtaingwfroin(fe Patientshonddoeipifedisiommtevels of

PIGF as coiipargd 10a:tef sagai%s%%@meh%g%%mgﬁ%ﬁ&%R%ﬁ'ggldl from, 4he patient before

commencement of treatment. In one embodiméntthe sam asaPl e%<p$re55|on level of less

than or eqlyansobdagiey A In Beherednbod]mentsl daecdaneiplethalyubey olivet sty Frormanpiatietit currently
being trea@ﬁ%}ﬁ%@ﬁﬂl@@%‘é&@@i%l})?ll@f?é’;-J&%@i&éﬂ&%@%&&%@lﬁ@&?ﬂ'&%? GlhieF expression

level of less than or equal to 50 pg/ml. In some embodiments, the anti-angiogcnic therapy comprises

administratiei bt e ekeapitedrist atiéh maphobiastmisikeanad -V E BErasab dekeaép; bevacizumab.
[00901The gpgthadsRitheHOHRREIRR.INYRI VB PRAUAT BT 51 fRGCR AR BAPRE 5, % Carcinoma,

lymphoma. blastoma, sarcoma, and/or leukemia. More particular examples of such cancers include
squafious@liss sRBermlig Kt S Qe erinted IViteP skeraatossorrdsmal(Leh rif§@ancer,
adenocarcin@maQf #1e lbach aRthagamels ceraiderpariiekpslikancst efihe Redipneum,
hepatocellular. cancer, gastric or stomach cancer (including gastrointestinal cancer), pancreatic cancer,

glioblastorffi“@Rital cancer,
[0091] A sample comprising a target biomarker can be obtained by methods well

known in the art, and that are appropriate for the particular type and location of the cancer of
25 interest. Tissue biopsy is often used to obtain a representative piece of cancerous tissue.
Alternatively, cells can be obtained indirectly in the form of tissues/fluids that are known or
thought to contain the cancer cells of interest. For instance, samples of cancerous lesions may
be obtained by resection, bronchoscopy, fine needle aspiration, bronchial brushings, or from
sputum, pleural fluid or blood. Genes or gene products can be detected from cancer or tumor
30  tissue or from other body samples such as urine, sputum, serum or plasma. The same
techniques discussed above for detection of target genes or gene products in cancerous
samples can be applied to other body samples. Cancer cells may be sloughed off from cancer

lesions and appear in such body samples. By screening such body samples, a simple early
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10ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal
cancer, endomettial or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, liver
cancer, prostate cancer, vulva' cancer, thyroid cancer, hepatic carcinoma and various types of head
and neck cancer, as well as B-cell ymphoma (including low grade/follicular non-Hodgkin's lymphoma
(NHL); small lymphocytic (SL) NHL; intermediate grade/follicular NHL; intermediate grade diffuse
NEIL; high%rerpsinsaiirataistiedNpith ¢g rrfske i’wﬁﬂ%magtm%r&ﬁ@ra%% fi non-cleaved
cell NHL; budkysliseaseNEiy Basiimgelldymriongy MR welaied i sregWaldenstrom's

Macroglobulinemia&' chronic lymphocytic leukemia (CLL); acute lymphoblastic leukemia (ALL); Hairy

cell leukemia: chi8 ?@hyeMﬁlﬁ]étf@rléﬁ‘ﬂ%tﬁﬂg;aéﬁauﬁ@ﬁlﬁ‘gﬁ@ﬁlé?ﬁ%ﬂ?ﬁhﬁfﬁ%ﬁ‘f"e@ﬁ\?@d& er (PTLD),

as 20well ag abposraalpraseulasspeahisrstion aasosRiadhwith phakenatosamRdemadsughas that
associated with brain tumorsgégr Meigs' syndrome. In one embodiment the cancer is renal cell

carcindma B8P 1R SRHATE CERbPEIRG STt Sat g s BA A B SRR BYF SIS EORell known in
the art, and'ibas asevappaphiatetonifie priticylaitype e losdation ofthe cancerof2binterest. Tissue

biopsy is often used {o obtain a representative piece of cancerous tissye. Alterpatively, cells can be
obtained iﬁ’aiﬁec?ﬁ'?#twg ?8?&‘?&}1‘%?&&5%% 1E° 3?‘3?@‘151‘5 WW?&G&H&’I@%HP&H%@&QH&r cells of
interest. Faeiostapoesisanplasiaf parfiterpusiesiorsdiffiyuheditaigie e thni@ssduemibiondghgscopy, fine
needle aspirattionhbtronghi I b{;ulshinqst, or/frorrtl sgjutum, glegral fluid or blfoo%.fﬁgnegs or %ene products
can be detectéd Tr6nY CANCET Gf Tumor S0tSsie ¢ rr?r%'ltlﬁgofﬁ PB‘SHV”Q%B es ArasSifil ?%putum,
serunhlor glasiinehcldve damextaghinigues plisaussdsbaloasecfosdifetebtignectiasgetdemnasregene
products in caneerous, samples.can e anplie {0 olhier hady samples, Gancer cels may be sloughed
off from cancer lesions an appear in Slich %ody samp ed! f screeni é) Such rboggly s(éemp%s, a simple
early diagnesigecan be achieved for these cancers. In addition, the progress of therapy can be

monitored more gy by testig such Bogy.samilcs [or farast genes Ot gene piodycts,. 100921
Means for enrich ng a‘tissue preparation for cancer cells are known in the art. For exa pfe, the tissue

may be isclbtadefteml paﬁafﬁwd)fqrryqstasigecﬁms.cn@gmebmﬂ&"knwy(agol’(b@@e@m@di{nonﬁ normal
cells by flow, CyIoRGHY RLBRE! ¢ @ff;ﬁgr%wgg%gfgﬁee@goghgrpxggredfarﬁe\gﬁiégq

Satler techpiges for
separating cancerous from not mal cells, are w wn In the art. | cancer ti sue Is ]hlghly

cpqtamina@é@@ﬂﬂﬁﬂi@ﬁmr&@ﬂémmb@ﬁb@ﬂtg@@@éﬂe i@FlprmeihUanré?ssim profile may be more
difficult, al{houah, FeaDOIGHESah ANIPIIZIRG, %9&%@19&9%&nﬂé{gégamﬁg&)W&ﬁ%@%\'ﬁgﬁgu'tS are

known, some of which are described 10 herein below. For example, a sample may also be assessed

for the pre3sare BEBBidrhdkkeluesnerre e tagseticibdowing ddrtbimdehotilmaresitibat ot a
correspongiggnEraRLsYs pliseYErRA: $0083EINdRS &%Qﬁﬁafﬂee{@m&qgwés@@ﬂ}mégag tissue

or cell sample is obtained and examined for expression of one or more biomarkers (e.g., PIGF).
Expré8sio S drassionkiSins iiarsa RBESMALL S5HIPIE 88ty b asy hrbadBationuNisRIcET sratrdtiologies,
many of whighar knawRnR re-riARtyRdaraiapd by trenskilled arisaor elyding byt pot limited to,

immunohistochemical and/or Western blot analysis, immunoprecipitation, molecular binding assays,

ELISA, ELPEROTRASHBY @eRfand(tiistaa TEY SBAIY (PAT ) ArtogndsIfReCiluaiatireBigs@based
assays (agtarexaopie Reausk Ele oM (Bexamplei aeXanale:. lexels ®fPralgiht Protocols

In Molecular Biology, Units 2 (Northern Blotting), 4 (Southern Blotting), 15
25 (Immunoblotting) and 18 (PCR Analysis). Multiplexed immunoassays such as those available
from Rules Based Medicine or Meso Scale Discovery (MSD) may also be used.

[0094] In some embodiments of the invention, the expression of target
proteins in a sample is examined using immunohistochemistry and staining protocols.
Immunohistochemical staining of tissue sections has been shown to be a reliable method of

30  assessing or detecting presence of proteins in a sample. Immunohistochemistry (“THC™)
techniques utilize an antibody to probe and visualize cellular antigens in situ, generally by

chromogenic or fluorescent methods.
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20expression), biochemical enzymatic activity assays, in situ hybridization. Northern analysis and/or
PCR analysis of mRNAs, as well as any one of the wide variety of assays that can be perforrned by
gene and/or tissue array analysis. Typical protocols for evaluating the status of genes and gene
products arc found, for example in Ausubel et al. eds., 1995, Current Protocols In Molecular Biology,
Units 2 (Northern Blotting), 4 (Southern Blotting), 15 25(Immunoblotting) and 18 (PCR Analysis).
Multiplexed immuPidsayd SURaMaic s sieiizuissHo il Fell sy misfanvraiemed(vrisescale
Discovery kel paryalaaye used. [ROdINsameenbediments abthe invealin (hgexpression of

target proteins in a sample is examined using immunohistochemistry and staining protocols.
ImmunohiXGeRerhieed- SR EH B 8BRS AR HRIBHEHSwN TS BerplehabRe ARswS by
30assessing M AL PIRSaNcs, AT PIREIR S A BaHRIEnd MRS bsieehamistiviénl HE:") techniques
utilize an antibody to probe and visualize cellular antigens in situ, generally by chromogenic or

fluorescent WHEHBRST 1650651 RS L5MpIBBrapdrstia TPEes Ll S SIBats Rt 8if A RRiFimal (typically

a human patienimaybbedesesl prxamplesofisamples include, but are not limited to, tissue biopsy,
blood, lung aspmﬁﬁaﬁutu , lymph fluid, plasma etc. The sample can be obtained by a variety of

procedures kno e a”l\ﬁgﬁaﬁﬁ,nﬁﬂ? RSP PRIt 44 Su P REET S ARG " EEIdn or biopsy. The
tissue mayehtrésibgr(Bezeg., nvone£otiddiolestds sampdmhixed aad enbadded in paraffin or the

“Warual of ISy i ClAing VARG OF G FBIcLA AT S SBT3 echton

(1960) LeeGitiomddGTapABIIRcERitmphe Blekstnit I Rivision MeGeawstHillBooR Sampany, New

York; The Armed Forces Institute of Pathology Advanced Labo ethads,in Histology and
Pathology‘?f@@i)%?r%gﬁ%{({%?/ﬁ gfh di 828 F%(é% Ig'érce%t(ifiﬁso U{gg C%£¥’Q?FICO gc‘?g‘gy,“ﬁ#ﬁé’r%éﬁgéegistry of
Pathology AtvasshifogteninBiGity. @Retodlskil wntheart Raillisppod diatertbgt, theadhntee obafixative is

deteimine?Pb t rpase. for which the s le is to.be histologically stained or otherwise analyzed.
One of Sk N e B G, At o deEhas o T Gosor the

tissue sanfpterand the fixapicasisdd. dyoeycel exampdernetral e e dorthaliof, Bduin'sor
ggggﬁ Z‘éqﬁ?%%% ~cr¥;%¥ppe%i¥ﬂt%‘%ﬂa‘i%éx1%2%”3?%‘?x&%%%@%%%@%{a%'xb’fhtehsz%%@{i’l'eeti.%sﬂ%séafriﬁ‘;‘?l% and is then
and the fixative used. By way of example, neutral buffered formalin, Bouin’s or
paraformaldehyde, may be used to fix a sample.
[0097] 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
20 so that the tissue sample may be sectioned. Alternatively, one may section the tissue and fix
the sections obtained. By way of example, the tissuc 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
25  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,
30 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.
[0098] If paraffin has been used as the embedding material, the tissue scctions arc

generally deparaffinized and rehydrated to water. The tissue sections may be deparaffinized
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ascending series of alcohols, infiltrated and embedded with paraffin or other sectioning media 20 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, Brofie e e doRdaheduegsss dinpisaaps crilseatiae tBairie may be

sectioned Bys@-HAGIOIOME MM@HH@@@&{M Manual eltisialepisatoriaipingMeiod of the Armed
Forces Institute of Pathology", suprag‘F 6tll1éway of example for this procedure, sections may range from

about thredFRAHAHS ABBGH FREcH thoFabRiesy ofitd Bectisraat TRl s“é’c’?ﬁ’@&‘ﬁ‘éqﬁ]é% be attached
to slides by@auer@hspafwﬁﬁ@mgmd&g&xamﬁ@ afslidlerrahepiverinaudeuivh arexaof Hmited to.

silane, gel tin, 30poly-L-lysine and the like. By way of example, the paraffin embedded sections may
be attache t‘ésf)%smvely charged slides and/or slides coated with poly-L-lysine. 100981If paraffin has

been used as thqm€ddl@m[ﬁkmqm@&ﬁ@@m§ aregeneial |y denaraffiniaes anst rehydrated
to water. The tlss e sec eparaffinized by several co tlona standard methodologies.
For exampi&?! 9@? ned'a }g{; g{lﬂi%y VETLR IS ?\ 1§§ﬂ5§”§f‘%\?&bﬁ3&“ﬁﬂé d% GBS Y, "Manual
of H|stologasahc8pamimggdmethmmgfaﬂmﬂn@d%@me&msnmmﬂda’%hoImgfys eshigemétiematively,
commercq]%cavalla epéiraﬁ;ml non-or anic ag ts such a Hemo De7 CM% %]ston Texas)
may be use Iﬁﬁgﬁi ptionairy, %Iﬁ seq GER Y5 e’ sd ﬁ{gg%’f%giﬁr BRSO tignibe

analyzed usmg fhiriSt ﬁiﬂ@:maxddmerqnarédrdnedtm cﬁmhina&mwytbsaddmwaﬂteegmquasksm as
morphologi aI stal ér%g%and/or fluores ence |n S|tu 1ybtglcg{zatlgn Twob enera th ds of THC are

available; iréct an frett %Iszsyr?/s ccor |ng assay Bin nvégg ézr?tlbo *Ybto the target

antigen is ﬂetmnamtelo:bdl}renﬂgacﬂfms diretyrassaydises eadabelﬁd)mg@g@ﬂtpsnmhyaﬂ@ﬂdpﬂe'sdent tag or
an enzyme, Iztahbele gérlma}{y anti hICh an quglsE# Lzad ngpout further ébo |nteract|on Tna
n

h t
typical indirect ass nt?rqcon?&gdate prlrsrﬁfg(r)yr}a dsto the a tlgelrﬂ?/and then a'| %eled

secondarytnsisodgabirmsibodhes pnmmywmivmere thel secondaryeaittivdthpiegonjugated to an
enzyatic ael® NAMPAERIG AL LGRS, SHERIALG AR role Visyglzation of the

antigen. Signal amplification occurs because several secondary anti S may “react with different
epitopes obeaapsprievaryl ariindely, antibodipnasheastivisng diveitor spoes anytizmpibody used for
immunohistaghemistry typically will be labeled with a detectable moiety. Numerous labels are available

which can 20be generally grouped into the following categories
[00100] The primary and/or secondary antibody used for immunohistochemistry

typically will be labeled with a detectable moiety. Numerous labels are available which can
20 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.

25 (b) Colloidal gold particles.

(©) Fluorescent labels including, but are not limited to, rare carth chelates (europium
chelates), Texas Red, rhodamine, fluorescein, dansyl, Lissamine, umbelliferone, phycocrytherin,
phycocyanin, or commercially available fluorophores such SPECTRUM ORANGE7 and
SPECTRUM GREEN?7 and/or derivatives of any one or more of the above. The fluorescent

30  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
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(a)Radioisotopes, such as $5S, "C, 1251, 3-, H and 1311. The
antibody can be labeled with the radioisotope using the techniques described in Current Protocols in
Immunology, Volumes 1 and 2. Col igen et al., Ed. Wiley-Interscience, New York, New York, Pubs,
(1991) for example and radioactivity can be measured using scintillation counting. 25(b)Colloidal gold

particles. (c) Fluorescent labels including, but are not limited to, rare earth chelates (europium
chelates), FEXAOERBY SHASHAIMIPR, HOBPEBERI CHANER v ITSYA RIS Vs ERFEF M HfcatryiMerin.

phycocyanifay -e0mmersallyayadaie.lieanhore s sk cinREAE REN GRANRRIRAERRECTRUM
GREEN7 and/or derivatives of any one or more of the above. The fluorescent 30labels can be

conjugated* 5 TR S DG, ST thetelrhifad reaeis P bamibmiptesI S iihmmbiBSgy, supra,

for examplesdhhigieseaneartamine.quanttfindiusing e dlULERREIBPd abo(d) YRsiOUmenzyRecsubstrate
labels are availablg and U.S. Patent No. 4,275,149 provides a review of some of these. The enzyme

generdlly APRE S K UREHIEAI SR O Sith Bch By G ire dipstrdiaadbenryb igkagbid using
various technisperahotexample cthergnzynoe tay foatalyzela) colaschangenis, acsubstaigenhich can

be measured specjrophotometrically. Alternatively, the.enzyme m ter the fluorescence. or
chemimit e SETe b AT St AR SR Do M AP L QReN A L BACE e
described labifvasd;h&l chemilerminescem3 hashstratd drconedivlgetionitdhirexosed, bynalglaemical
reaction and may then emit light which can be measured (using a ltiminometer, for example) or
A St olt BRSO T S ey
firefly tuciferaslecanddbacteiiad dusifera deollfmc Rateniro o4id3és456), figitatioxidase, galactose
2,3-dihydro th‘alazi(?eEion‘esé r%alatg deg%d%%c);enascé rcase, .eroxj%asc uch as horseradjsh
peroxidasé)fi) RPGTCRATIE BROSTRAIASE T $576% 5%?88% il aﬁ?ﬁﬁ’é@ AR HBSERE Saccharide
oxidascs (gagtth@Jcm'sbs@XiMs@egalatmsmﬂxhjms_miam,gimm&eﬁﬁepmeﬂﬁh@hescfeh.wim@eﬁage),
heterocyclc oxidases, (fuch.as uricass and xanihine odase)y agloparoridase mictaperoxidase, and

the like. Téﬂélz”r‘ﬁrlnqeﬁe%af[cl)r1 conjugating enzymes 1o antibodiés are described Nan et ar, Methods

for the Pr?@mihddw@@@]méeﬁw&bm&y@mijmmwsm anmrxlu(ngamggn?l%tgo)ds in
EITZyM. ~J. Langon 15H. Van V upakis), Academic ew York, 73:147-1 1981).
1001}(;%\1/|1 Eﬁe}rfjﬁigllﬂgg%%ésﬁ’z%ﬁ?e-eglljllgﬁrr%stséu@g%?i?%ﬁﬁgﬁéﬁézﬁgﬁéxample: (i) Horseradish
peroxidase (HRH@ It hyarogeespé mridasews tasubsttatetinhereindbddnatrogen: peroxidasc

Pycrochiorids (T 0 A es SRR LA o Jr AR WG
chromogetie Bidromenep cintidiid)i3dicral adisitase ¢¥8-L-Galythatihenglerondiayenic €oBBrate (e.g.,
P-nitropheg%ls1gs . tramethyl benzidine hydrochloride (TMB));
20 (i)  alkalinc phosphatasc (AP) with para-Nitrophenyl phosphate as chromogenic
substrate; and
(111)  B-D-galactosidase (B-D-Gal) with a chromogenic substrate (e.g., p-nitrophenyl-f-
D-galactosidase) or fluorogenic substrate (e.g., 4-methylumbelliferyl-B-D-galactosidase).
[00102] Numerous other enzyme-substrate combinations are available to those
25  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
30 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.
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D-galactosidase) or fluorogenic substrate (e.g., 4-methylumbelliferyl-13-D-aalactosida,se). [001021
Numerous other enzyme-substrate combinations are available to those 75skilled 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 labd¥ MhtioNsdabevetiaribele prfuaatan witkwidindispuivd vbess. Biéet binds
selectiveIyﬁ@a%mm@%tﬁ@&é@@cm%ﬁgqem%r@autﬁa%%ﬁ/qméhﬁa@rﬂém&%é@. {5 indirect manner.

Alternatively, to achieve indirect conjugation of the label with the antibody, the antibody is conjugated

with a smafFRaplencalieps e sTHagedentgipesheriandhs HrsptistiealapovEds duhitigaedwith an

anti-hapter&@ﬁ@'@@q}/(swtbsg.i,mdésggte@gwjggﬁ,ti%Mﬁb@dmwitttih@cﬁr(tib@%Can be achieved.
[00103]Aside from the sample preparation procedures discussed above, further treatment of the tissue

section prior to, dlfAYr roiRIRNIGE auIePHRaY biralEaRet PRI dRaMR RS UePito pEPPetdefal methods,

such as heatingriha tissuersrmpigiinsitRate bufferayihe cartisdutisasiRgsubieonadgt al. Appi.
htztnunchistochern. 4(3):20'1%996)). [00104]Following an optional blocking step, the tissue section is

exposed t@PARRRPHRABOBI o A RE HgeRBS b ANGLEME LAt PRIt RERERISNs such that the

primary anégaidainls toHieitargel proteidaniigesdiBythstissueramphtatifpPIoRateneQRditions for
achieving this can tée determined by routine experimentation. The extent of binding of antibody to the

d
sample is QEERRIREYH Glﬁ%i H@%%?BW&%T pE s BB AR AY PBaRhsAsraBBld2BSterably, the
label i9 an éisayatibiabe e fardbiRRE2) veich aatabzesia kbenicaliakedtioniaf taaighsemogcenic
substrate s#xch as 3,%‘-dtiamir}oﬁ$en§idine chro o%(;n. Prefer b%yép(e en mat%(‘:Blabel is conjugated to
antibody wHIER B AL SEARHEA (5 HBBAREY SHSHS 8 i BRARS B8y PS8 polycional
antibody aietfegdndasy aitbodyidsed datoantzaalibi antbladgyyhpéchdesgs dfialprepared may be
mounted and 15coverslipped. Slide.evaluation js then determined, e.g. using a microscope, and
staining infensit (?rrft?é{)r?é{)y%(ﬁir?é?f ﬁléne%%ﬁ%eoaytfbrﬁ%il? 'kt)goeti%%b%%ea& tgb Od?dgf%gﬁﬁ%ﬁ%rnative
methods, theibadypkeznmayrvergdntactésbiyith §reantthedy s pegificdonsate biomarkendinder conditions
sufficignt f%&é‘&‘-s%m.'E’Sdgigi'génv%‘f%‘%{o%oﬂﬂand%‘%efr%%ecﬁ%%FQ%%QE%%%%Q&?&%%S@Qiﬁf‘ﬁgThe presence
of the biomarker may be detected in a
intensity criteria, routinely used in the art, may be employed.
[00105] In alternative methods, the sample may be contacted with an antibody
specific for said biomarker under conditions sufficient for an antibody-biomarker complex to
form, and then detecting said complex. The presence of the biomarker may be detected in a
20 number of ways, such as by Western blotting and ELISA procedures for assaying a wide
variety of tissues and samples, including plasma or serum. A wide range of immunoassay
techniques using such an assay format are available, see, ¢.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
25  assays also include direct binding of a labelled antibody to a target biomarker.
[00106] 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
30  with the bound molecule. After a suitable period of incubation, for a period of time sufficient
to allow formation of an antibody-antigen complex, a second antibody specific to the antigen,

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-
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number of ways, such as by Western blotting and ELEA procedures for assaying a wide variety of
tissues and samples, including plasma or serum. A wide range of immunoassay techniques using such
an assay foimat 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 labelled
antibody t6*Rse P BRSAYArkeY THoAsHl SaKERith ssiad & %rg ARITRE RIS RSLIUBEANTESE Bommonly

used assays.AninbBeLBfdAEIRIINRSQl tha pankudeh pasayierbrisdeaxstTRO e all:rgdptended to be
encompassed by the present invention, Briefly, in a typical forward assay, an unlabelled antibody is

immobilized!B BB alins &R ?Héeém@f%%@ﬁ&%u%‘?‘ﬁﬁ&%@?ﬁ%‘&aﬁﬂ/ﬁ% the bound
molecule. Aftesrisgiabla patied ohiprubaiignidekroperietbahtinersyiiicient to allow formation of an
antibody-antigen Eﬁﬁg{\}glex, a second antibody specific to the antigen, labelled with a reparter molecule

capable of produ ]detectXBféagflj}‘?ﬁqé%m%fﬂé‘as%alﬁ%%fga?lém}ﬁg%ﬁm’e 18#ERnt for the
formation ebanaihplccomplexied anitkeymaniigedsitabeliedantikody bomdunttadedmaerial is
washed away, and thee_%_zﬁ%r;ch? otft e ar;ﬁi(gfn iS etermineld yxobservation of a signal produced by
the reportef MYEETIE “TH: 7 0 i L Sy s A 5 AT S G S SRR D e VRS ble signal,
or may be qudintitptedeby dompaitapfaniua contvdtsampiecontainibgdyiownampedftstoffbtomarker.
5[00107]Variations on the forward assay include a simultaneouys assay, in.whic (ﬁPOt sample and
labelled ar%%agg))gn arehdded Simul ger@&%@atggltvheg' t?gﬁrﬁ(c&j %&%’olgyﬁ"f%\é%&g%h%% ugggf%‘?% Wwell known
to thase skitfechlty thlesart; ingllicirg drymusnosanatipnsdpaiytnbe teadilyedplpacent. In a typical forward
sandwich assa firs antit')od aying spegcificity for. the biomarker is either. covalently or passively
bound to &8 I%fgtfr%{cfé’. e ’s%(f?éfs irface ?Eyf lpc%leﬂﬂ/ él?f 4 5058'10/%&9?%53%11%%? oorﬁtgnonly used
polymers beipdcelltiosenpolyabrylamitie divgkorf, poiysiytener pojywimyl chferideicrybofppropylene. The
solid suppggis;May be, i1 form, of %g%enasn%ad%&'?s%% oLmighaplales; o a0y other.surfgce suitable
for conducting an n%munoassay. The mdlng ér%cesses are well-known in the art and gen%rally
consist of eposistlifkiragscovlantiy bierdin g iod physiohily adisordsiod; tbetpobpivercantitiosiy 15complex is
washad in BERREALILINE IRst.eabpie: it Al H%&féhﬁﬁﬁ’ﬂ?%‘? §p Be 15515 (5 dhenagded to the
solid phase complex and incubated for a period of time sufficient (e.g. 2-40
then added to the solid phase complex and incubated for a period of time sufficient (e.g. 2-40
minutes or overnight if more convenient) and under suitable conditions (e.g. from room
temperature to 40°C such as between 25° C and 32° C inclusive) to allow binding of any
subunit present in the antibody. Following the incubation period, the antibody subunit solid
20 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.
[00108] An alternative method involves immobilizing the target biomarkers in
the sample and then exposing the immobilized target to specific antibody which may or may
25 not be labelled with a reporter molecule. Depending on the amount of target and the strength
of the reporter molecule signal, a bound target may be detectable by direct labelling with the
antibody. Alternatively, a second labelled 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
30 "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
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minutes or overnight if more convenient) and under suitable conditions (e.g. from room temperature to
40C such as between 25C and 32C inclusive) to allow binding of any subunit present in the antibody.
Following the incubation period, the antibody subunit solid 70 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. [08TCOBIAH eltemetivBioFRRGS RUAdED HeliHB B MY 1EenRlrgBichidmArRETSIFP RIS )$athple and
then exposingdna-itmeabilizeg:target to specific antibody which may or may 25not be labelled with a
reporter molecule. Depending on the amount of target and the strength of the reporter molecule signal,
a bound target mEY Y€ betectdh@hsAehrict B WRHIBNESH BB ) 2R i aerieRAteddecbad labelled

antibody, spesiticeitbeficshantifadynisexResadiaithe Jargetirnslantibody eamplexfe form a
target-first antibody-second antibody tertiary complex. The complex is detected by the signal emitted
by the rep&HSFHORANR K- 30196 BRHEY MEIEEIRR QEISHEPTh I TRB et EpB&IEati6n, is meant a
molecule whigfly by.itsirbemicalnadraipieVidesaonnalyicaly-ddenifiable.sighalwhich allows the

detection of antigen-bound antibody. The most commonly used reporter molecules in this type of
assay arePSHH® aéﬁz%ﬁﬂfé@?ﬁﬁ%h?ﬁ%@&%ﬁ%%ﬁﬁ@%&ﬁ%ﬁ%ﬁ&é&'lﬂ@%gti?éh%digﬂ%ﬁbtopes) and
chemilumingiseardsmoteaileswiBOto3Pectiie gasme! ab eaeyme HUTHHITIASSAY;ANEIORY RIS
conjugated tq the second antibody, generally by means of glutaraldehyde or periodate. .As will be
readily SrS&%%ﬂ]i%fﬂ, %6%&7&&&%%5&5%&%?&%?’%%’8&?%% hfi W?@clﬁﬁﬁ‘ﬁ@?‘éﬁ%&?’\}ﬁw& are
readily avaitabiectoibia&killedadisanpasyned yctsadien 2y meBdeludsa horseradish peroxidase,

glucose oﬁ%asoe,e;gala%t sidase aqld alﬁe\!igﬁ é)hose%hatage amongst o hers. The substrates to bc used

with the spOSFREEHS ST ARS Janat AR CASSSR T R R AR Sh B RN BIO&FLSy the

correspondibgtenzynedabavdetbciiblescolbr change. dxHadpieshoti g iktablediOehz fimes include

alkaline phosphatase . and peroxidase. It is also siple to L] ploy fluorogenic substrates, which yield a
quorescenztmglr%%%c?qroa{fﬁgrd hrg%r)]%ﬁrecgﬁxr?}r%xoﬁle?%\l&({ggz stra eegl%gf%%t{é 8%/%.%%#%“&%&%5 &
enzyme-labeiled/antibody ¢steddet: thedhpphirgtriantibbdyam otebutardduarketheemptaes aflowed to bind,

and then the excess reagent s washed away. A selution containing the. jate substrate is then
B8 aGan WAV ASHRG YR % 1P t?x”cfab : .
addedfto t e?cgrﬁ/p ei%fglélafnﬁg{édy-aengt?gérrl-é:n‘ﬁ[bor 3?8r e substrate \e/aﬁ}?éé)égig)\%fhg?ﬁ%ngnzyme linked
to the secentibadiibgdyigpving tegualitatileigisbavbighatawbidhrtherygoentfitetiedr wualhgitated, usually
spectropholamericaibndia die A nd'aaiRnahiis Ao BhIPIBHEL UG I @R RsEl In the
sample. Alternately, fluorescent compounds, such as fluorescein and rhodamine, m_gyebe chemically
coupled toaftibsaies witliotnaidtarfhepthwiibiendimgwalsasiah av/Aeerectivated hpdimmiaatien with light
of a particylagavelrpati, e dunraghrome ke lnd ARtRGIY AdR QD5 Ry SRHRAGIIN aFuCing a
state to excitability in the molecule, followed by emission
20 by illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by emission
of the light at a characteristic color visually detectable with a light microscope. As in the
EIA, the fluorescent labelled antibody is allowed to bind to the first antibody-molecular
marker complex. After washing off the unbound reagent, the remaining tertiary complex is
25  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.
[00110] It is contemplated that the above described techniques may also be
30 employed to detect expression of PIGF.
[00111] Methods of the invention further include protocols which examine the

presence and/or expression of PIGF mRNA levels in a tissue, cell or plasma sample. Methods

for the evaluation of mRNAs in cells are well known and include, for example, hybridization
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of the light at a characteristic color visually detectable with a light microscope. As in the EIA, the
fluorescent labelled antibody is allowed to bind to the first antibody-molecular marker complex. After
washing off the unbound reagent, the remaining tertiary complex is 75then 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 repoRBRYRBIERLIFEE NN ARSI s tbpe( e MiluriTHasbedtzar tioking fbstashibaptebetes. may

also be employedr 0RO N sHAN SRRt LG BRQYadeseiiRed fachnigues . prax.alsq be
30anployed to detect exg{r{essmn of P1GF. [00111]Methods of the invention further include protocols

which exarifethe§rasBAcREhuyBiesrprelsaien 1Y PIOR FiHRNRC IByAIGR andbe, cell or plasma
sample. Mgthadr fabihe e vialbatipnRERNASIR CRil arg e binonn BRA inghisle, fan gxample,

hybridization assays using complementary DNA probes (such as in situ hybridization using labeled

riboprébesﬂéﬁ)‘é]é‘i’ﬁc for PIGF, Northern blot and related techniques) and various nucleic acid

amplification assgygi {ych as RTsRCRUsNcompIame @ primers spactictar BiGRuand other
amplification type detection methods, such as, for exar%gle, branched DNA, SISBA, TMA and the like).

[00112]Tis§§6¥%f?6?&§§ﬁ§%%%%@?%rﬁ%@m%§ HESE n%rﬁé?’mi?fﬁsggy’pegﬂcﬂ*s?ﬁF@NAs using

Northern, de¢tbiRt@amttR @atysissharexarplaoRt R GR A6Sayssuahas QuanbitativerlR &R assays
are well known in the art. In an illustrative embodiment of the invention, a method for detecting a target

MRNA in 458§t s AR INTER DR FAEIEME O N PP B SSRPIE By RSASAse transcription
usingiat lepaiduompeDes aviplifiicghiple sPNNAes0 pracurrBb LS atasgebpopeleotide as sense
and antise,nse1 imer toD%wéaljfy t?hgglet gDNAs therein: and etegting the presence of the amplified
target cDNA IR &S 0 o S a1 156 DR B RS s s et B 87%0 determine the
levels of tasgeteraRNAjiti & binjogital sarmhpleideagd dysimtangotsiycexamning ik develst1 5a

comparativ ntrol MRNA sequence qf a "housekeeping” gene such as an actin family member).
Optionally,cﬁﬁ% I%ad(lﬁlonf i sthods nmcﬁlc A égrrln i SSRSrmhg Tb%riel%ﬁ%ﬁ A1 methods

e sequence o e amp]ﬁﬂedcfiarge
of the invetittdovicislutierpeotoRdl4 whidhicdx@mineropldétactmRNAs reuak psxtangeh gnRNAss 1in a tissue,

cello 9olas,ma sam;t)le bé%%r%%ré\zx technolo %s‘hg%&genucle,lc acid |croarra\és, est and control

MRNA sarﬁﬁ?énspﬁf)rﬁvfe ntsr%(fuggrcr?p ed areréveree tranacribed Bid i 1(I%Ieaﬂntltlny generate

cDNA prolresnti¢re (dphesalipethe sequence of the amplified target cDNA can be determined.
[00113] Optional methods of the invention include protocols which examine or

detect mRNAs, such as target mRNAs, in a tissue, cell or plasma sample by microarray
technologies. Using nucleic acid microarrays, test and control mRNA samples from test and

20 control samples are reverse transcribed and labeled to generate cDNA probes. The probes are
then hybridized to an array of nucleic acids immobilized on a solid support. The array is
configured such that the sequence and position of each member of the array is known. For
cxample, a sclection of genes whose expression correlate with increased or reduced clinical
benefit of anti-angiogenic therapy may be arrayed on a solid support. Hybridization of a

25  labeled probe with a particular array member indicates that the sample from which the probe
was derived expresses that gene. Differential gene expression analysis of disease tissue can
provide valuable information. Microarray technology utilizes nucleic acid hybridization
techniques and computing technology to evaluate the mRNA expression profile of thousands
of genes within a single experiment. (see, e.g., WO 01/75166 published October 11, 2001;

30 (See, for example, U.S. 5,700,637, U.S. Patent 5,445,934, and U.S. Patent 5,807,522,
Lockart, Nature Biotechnology, 14:1675-1680 (1996); Cheung, V.G. et al., Nature Genetics

21(Suppl):15-19 (1999) for a discussion of array fabrication). DNA microarrays are

miniature arrays containing gene fragments that are either synthesized directly onto or spotted
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then hybridized to an array of nucleic acids immobilized on a solid support. The array is configured
such that the sequence and position of each member of the array is known. For example, a selection
of genes whose expression correlate with increased or reduced clinical benefit of anti-angiogenic
therapy may be arrayed on a solid support. Hybridization of a 75labeled probe with a particular array
member indicates that the sample from which the probe was derived expresses that gene. Differential
gene exprésitofiaanatysisofubgenee (dausapdnPreviceavalsable refohsatshinMisreityaechnology
utilizes nueigic AGHRRIZAHANECHRIBHAS ARAARIMAINGFE GHRPLBN (8, LYPIHRIRING MIRNA
expression profile of thousands of genes within a single experiment. (see, e.g., WO 01,;75166
published BbebsErmeet Qem%‘@(ge%;tﬁférf@%ﬁhﬁr@m!s.ﬂa,frxm,éwtmsf atabelsdsangda thnd U.S.
Patent 5,804 agar 08 katisilalue i BigteshnQlagind 4116 21086 ChaRR) SMEUGnN-FiRl &, Nature

Genetics 21(Suppl):15-19 (1999) for a discussion of array fabrication). DNA microarrays are miniature
arraysicontathM g GEHEI FaghsERtSTRESERD Sfitidicsy RHER LB A irdcis Bhtd UridYbttBi TertgBlass or

other subsiratesnd housands Al genre arausualiyreprasente i s sinale aiavsHLypiedl microarray
experiment involves the following steps: I? preparation of fluoreseently labeled target from RNA

isolated fréRP BR8P PEYIHGISHISPAL KOOIy Iy Be® AEPhieHsanus ey dFasaints staining,

and scanning&fpheéprayediminplysid of thesserbneddmage Snth&igansralion af@rregxpression
profiles. Currently two main types of DNA microarrays are being used: oligonucleotide (usually 25 to

70 mers) att4ys and gene expression arrays containing PCR products prepared from cDNASs. In

formimg an array,[edigpnucleotities capnhergitbesueipbricates sad spatted 40, the:gatface or directly
synthesized on to the surface (in situ) 101001141 The Affymetrix GeneChip(r) system is a
commericAl}F A I PO RSP EYREIET AeH LBirFd 8% dresy Smibrria i@ Braneerigrtnesis of
oligonucleetidasan @rgass BeHaCRnP robeys ankebitaysHAlig eRudleatidas:sustiadlyc2Bymers, are
directly synthesized onto a glass wafer by a combination of semiconductor-based photolithography
gt R e M e S
150ligos aadlisath plige ih@reserihmniliaesmnlagpieE.Sinaaoliganucieptideoproles: fecsynthesized
in kn%vn locations on the arra%/, the h .bridjﬁation Pattern and sjgnal inntengitiesbcanvl:_)e interpreted in
temis of gé)nlé’cl’agﬁ%ﬁ/a%n%h@é i%eseeilp}gsrgllolr??é\?elgogif the' ?ﬂ%{ﬁf’éf‘ %\Prrgy%ﬁﬁ% software. Each
gene is repragented omkhevartayabyma serlesaohdifierapbodigetivicieotitde prdbasdE acknpiodke pair
consists of g Aerfect maish oliganueleotida and a 20mismatch oligonucleptide, Thgperfeet match
probe has a sequence exaéltly compFFmen ary the parflcu ar gene andthus meas f8s'the expression
of the gené/ithemishetchofirobre. diffehszfrons therperfect onabehupapbe byca singldfifasetsubstitution at

mz gg&e%%s?%‘?&%%g g%%tééff ' %gﬁ%@@%ﬂ%&%@% e eetr%e?%h}ﬁ‘é‘ﬁ‘%%% b J1S: eeg%fdta? deteimine
ground and nonspecific hybridization that contributes to the signal measured for the perfect
matcR0  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
25  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
30  the hybridization of up to 64 arrays at one time. The fluidics station performs washing and
staining of the probe arrays. It is completely automated and contains four modules, with each

module holding one probe array. Each module is controlled independently through

Microarray Suite software using preprogrammed fluidics protocols. The scanner is a confocal
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25 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 acne. A
GencChip Hybridization Oven ("rotisserie" oven) is used to carry out 30the hybridization of up to 64
arrays at dA¥HHEr TR flufsred Stattoeh perfsries Ireseiery endatstaiting Bfothbyghsdabsledys. It is

completely. antomaing @ngkoRptains fuTmaduies itk gagh madule halding oo prebe.aray. Each

module is controlled independently through Microarray Suite software using preprogrammed fluidics

protocols. SHEYedhhBrISIE eBtifscandIdseicatiie MFRB ¥ aNHE SAFIERC FELEUNER! fiidRegEBhce
intensity emitted Ritaaslabales-sRNAbawIh IR Hae RigheaRYsd ThenGRBIBIR WarkSiatian with

Microarray Suite software controls the fluidics station and the scanner. Microarray Suite software can

control up t8®BightAGRITEesARe R LTRY BT GAMPRREMRASEI FHFBHOWARHENY stain protocols for

the probe preashcthessatvarEfalsa-acauIes AN pRMas Mybiidizstiondnensiis gatadnto a
presence/absence call for each gene using appropriate algorithms. Finally, the software detects

changes if GET1e DRPRES SO BB BR EHHTER & B ESTHIS RN SO BHAIPR I ARNE FAMARTHE output into

xt files, whicbugan beousedi wilwatbiecsofiviaial Rl ranas deffurheb gakasaoalysiber data
10[0115]E%ﬁ),ression of a selected biomarker in a tissue or cell sample may also be examined by way
of function d(BYSéSctivity-based assays. For instance, if the biomarker is an enzyme; one may conduct

assays known in[tid B8] to detBxpiineion ceiseidhediriesence of thisgiven @zymplicnastivity in the

ti Il le, 1001161 The kits of the invention have a pumber of embodiments. A typical
T Bembod TS oS St P ST RS dOHEER eIttt X GBI dh contained

within saichoentgineypwhesgitothizcoisspasition ing wee st donaryi andibodycthht pindado HIGF, the
label on th(?1 container indicatiag}ltpatt e com ositi(ﬂn can, be used to evaluate the presence of P1GF in

at least ontefi)gf)vemtl)fe Aammaian cé’lll,n alﬁ%tllr%ss ruoétft)enss?orpucsing the antibody for evaluating the presence

of PIGF in at leagb@tisitypdiof kiawialisnyaelbrilte kit manbitrtfermbodiprise asegotihstructions and

materials for preparing a tissue, cell or plasma sample, and applying antibody and probe to the same
section of S H AL & B B O g R0 iy antibody,
wherein theoseoordartiantbbechnisivonjubeated tte adelpekitog.inahdeszy pnatioyadnelb¢09 1Haz] Another
embodimept i§ 8 kit MBIzl %nc%%té‘éﬁ%ﬁn%'%%iefla?% SRS gReqainGt, and g.composition contained
within said container; wherein the composition includes one or more polynucrfeotldses that hybridize to
P1GF undevastatsgbnpronetitions) ¢Heialidbon waidyponiaimenindicatsy thad insreompesition can be

used to evallgie, NG AiEeRGE. o BAGE N plsast apeiperl manmalian colhonplasme.and

instructions for using the polynucleotide for evaluating the presence of PIGF RNA or DNA in at least

one type of BOkha#niallen catroisprsthel JoULEETOHed optiomd contpamaansatitvs.ldeihetude one or

more bUﬁ%ﬁ%ﬁagsample and applying antibody and probe to the same section of a tissue, cell or plasma
sample. The kit may include both a primary and secondary antibody, wherein the secondary
antibody is conjugated to a label, e.g., an cnzymatic label.
[00117]  Another embodiment is a kit comprising a container, a label on said
25  container, and a composition contained within said container; wherein the composition
includes one or more polynucleotides that hybridize to PIGF under stringent conditions, the
label on said container indicates that the composition can be used to evaluate the presence of
PIGF in at least one type of mammalian cell or plasma, and instructions for using the
polynucleotide for evaluating the presence of PIGF RNA or DNA in at least one type of
30 mammalian cell or plasma.
[00118]  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.,



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. 1001191For the methods of the invention, the
anti-cancer therapeutic agents, anti- angiogenesis agents and/or chemotherapeutic agents are
administered to a human patient, in 5accord with known methods, such as intravenous administration
as a bolusBrByaEsatinhsls Sishesnorn by el e qseion shaymutisabrlagmicrural sralolHioneal

intracerobr@apinalasPRSYIRIRRE SRRV HEASYARVIA! snitathgeal, oral, topical, or inhalation
routes. Intravenous or subcutaneous administration of the antibody is preferred. 1001201 The

treatment of the pPBLEMN: inVenthstaAgdnobie theeoribihranfoRaRsiatraRN ORI AnIVEGF

antibody aﬁ%@@@n@ﬁ%&B%H)&%ﬁé@%‘&p%g{%@%%em%@f%ﬁﬁﬁsi{é‘{&mipe{‘}ﬁf?ﬁﬁ@g%léﬁﬁsin
administration of cocktails of different chemotherapeutic agents. The combined administration includes

coadminiseiEh kg SepEIshe for Mt iR BracsheiE BRUMHABSS RIS A6 Bt ¥ Consecutive

administragigisipreithen ki wihereinpisierablyhers issetine-periodwhilsdgthafor all) active agents
simultaneously 15exert their biological activities. Preparation and dosing schedules for such
chemother3BEARQY SR A BB ¥ Ro YR h 5 Thesal ety R ah S itHL B 4 Setermined
empiricallyryathadskibeduptactitioneadRiapatatipnaind desiagiseheeuiesifor chemotherapy are also
described in Chemotherapy Service Ed., M.C. Perry, Williams & Wilkins, Baltimare, MD (1992). The
chemotherapeuti@]gb%ﬂt mayeFEREaT BF 1 BT SN RS OPr tR M TS SABISBmay be given
simultaneadsiyhthesswitt A0Mit2 VHE thebptevaidtion of tieataeniodhdisrase athatapprepriate dosage
of the anti- cancer therapeutic agfnt Z%gfnti:@n io§e esi%t'aqen %Efl dep%[{d on the type of disease to
be treated” S8 HEHNET KB SR TR 40 B E T 85 GF FFE R U EE R HBP HERGRT is
administerggifor (reventibamed tderapetatiopliposss;qakrinls dhetapyn thematiefbsmlintcals25history
and response to the %%ent, ar%d th dis rtetion of the attetnding h sic%an..Thetha ent is suitably
administered'to thé Ba TBRT a1 e TiMe 8 oVel"s SEHES B traRTERTE R I SR Al on therapy
regimen, thégom pasiiebly dictlaespresenpdnve tioie avehadmiihjsigreddgeat{heraentinally effective or
/e SOUEL N e R A AL Andeeetesn ORI BVRCE BN o0 o1
agents may be used according to manufacturers' instructions or as determined empirically by

the skilled practitioner. Preparation and dosing schedules for chemotherapy are also

described in Chemotherapy Service Ed., M.C. Perry, Williams & Wilkins, Baltimore, MD

(1992). The chemotherapeutic agent may precede, or follow administration of the antibody or
20 may be given simultaneously therewith.

[00121]  For the prevention or treatment of disease, the appropriate dosage of the anti-
cancer therapeutic agent or anti-angiogenesis agent will depend on the type of discase to be
treated, as defined above, the severity and course of the disease, whether the agent is
administered for preventive or therapeutic purposes, previous therapy, the patient's clinical

25 history and response to the agent, and the discretion of the attending physician. The agent is
suitably administered to the patient at one time or over a series of treatments. In a
combination therapy regimen, the compositions of the present invention are administered in a
therapeutically effective or synergistic amount. In some embodiments, the anti-angiogenesis
agent is VEGF antagonist, e.g., an anti-VEGF antibody such as bevacizumab. Depending on

30  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
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30the type and severity of the disease, about 1 pgicg 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
tg/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 condition, the treatment is sustained

until a des#eRY Supprasa s bIHNEBREBIMPIEMS GEdtLySI9HIPageT, dsimad iasyBieeghiBiss.maybe
usefitl. In aRretarreh ASREckHE ARIbOgKRLdREINEATRB A% RIRURISHRIEHEYEN- VALY tRige weeks, at

a dose ranged from about 5mglkg to about 15 mg/kg. More preferablg, such dosing regimen is used in

combinatiGHhRifP s EhETRBIRRT AR RSGHEEH- a8 ther et drhespRehdp ot s dhmbastaae Solorectal

cancer, In sehigiasRacisethevehsmetherany ragimae inyalvestharsadiinnabhighsdasesintermittent
administration. In some other aspects, the chemotherapeutic agents are administered using smaller

and more W&%M&B@Wﬁ%ﬁ%&%é&ﬁ%ﬁ%ﬁ'%@ﬁ@ﬁ%%m&’fﬁé?éﬁy’m}ﬁiﬁ@mogress of the

10therapy ehthednventianisieasibponitorediby menventieorteehnigues andassayects, 100122] In
some emb%gimegts the anti-VEGF antibody used in the methods of the invention is bevacizumab. In

certain emBEIHEHRPYd B AR 5&S eIt St RRscR ST AMHMERYER ifthe range from
about 0.050a¢/kthte abects 1haugéethrapaembotimentdans aeauisloses Rf ahorRS ma/kg, 1.0

mg/kg, 2.0.mg/kq,, 3.0 m {/_E) , 4(.iR ]RS g% , 5.8‘m /kg, 6.0 mg/kg, 7.0 mglg, 7.5 mg/kg, 8.0 mg/kg, 9.0
mg/kg, 10 fﬁ%&%ﬁé%odroi%g Pﬁg 3“(?) 5 \J%% %ﬁjﬁh i%%?@%ﬁ f[‘glg’@“f?‘éeé%iﬁis FEI 8 e Yubfect. Such
dosestmayheeapylnfitlisteredtinteinaitidntlyoragrea \sryodayn eyt dbiier cRays.denerysweek or every two to
three weeks. In e quimentyfge ., When used jn combinpation, gsv cizumab is administered
intravenously to?@gigglgjec "aC1y f1g 8%’\?8??/%&%‘?\%%%@%?’%&% TRG 8%‘?%3’99@&?&?0
[00123] Thevioltawing examptesbara peavidechboditusirative, piiposed ondyabthatennot to be construed
as Iimitingbucgog thr% tﬁ;lg@&@gﬁg{g&g. tEXﬁ\MP I%r% Eg((%rtn 1Hﬁi4g(her E’E‘S%”{%e Pl El?vels in cancer
patients correlate with SRONer Survival uay%ulbjec% RhA TreStmente avout 1> mg/ke. In one
embodiment, one or more doses of about 0.5 mg/kg, 1.0 mg/kg, 2.0 mg/kg, 3.0 mg/kg, 4.0
15 mg/kg, 5.0 mg/kg, 6.0 mg/kg, 7.0 mg/kg, 7.5 mg/kg, 8.0 mg/kg, 9.0 mg/kg, 10 mg/kg or 15
mg/kg (or any combination thereof) may be administered to the subject. Such doses may be
administered intermittently, e.g. every day, every three days, every week or every two to three
weeks. In another embodiment, e.g., when used in combination, bevacizumab is administered
intravenously to the subject at 10 mg/kg every other week or 15mg/kg every three weeks.
20
[00123]  The following examples are provided for illustrative purposes only and are

not to be construed as limiting upon the teachings herein.
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[00124] Samples were collected from ANT-0776, a study of bevacizumab monotherapy in patients with
metastatic breast cancer who had relapsed following at least one conventional chemotherapy regimen
for metastatic disease, All subjects received 3 nag.ikg, 10 mg/kg or 20 mg/kg bevacizumab every 2
weeks for a total of six infusions. Subjects without 10evidence of disease progression at the Day 70
tumor assessment continued to receive bevacizumab every 2 weeks through Day 154 (six more
infusions) and then underwent a tumor assesE&maAtEdfects without evidence of disease progression

at Day 154pieepived a faplipfusianinl PRYPIRIUNAP ORLRY MG SRR R e Rerignced disease
progression were discontinued from the study. Following study completion or withdrawal, subjects

were 15followed for 1-y§‘§’r"§¥i’r{/ival status after Day 0. Samples and methods: [00125] Peripheral vein
blood from subjects was drawn directly into a BD Vacutainer's plastic EDTA tube with a lavender
conventional stopper. After collection, samples were mixed gently and allowed to sit for 30 minutes,
Plasma was obt @@Gcbéﬁ‘ﬁrﬁt?ﬁfﬁ&‘&f 3,000 x g for 20 minutes in room temperature. Samples

were selected frogpsotgtal 8651 palieptsonihdelrpsedvraiastaticlhmasticansentigated with
bevacizumab and from whaom plasma samples were available at least at two time points from Day 0 to

Day 56 (DHPBCIBRIPYA" BHIFDS DRy ERSANDRF 670 126) g dehnaR e D8I tiIF pibeha were
measured igrRatienis] RienRhREProfaBcarnaltpticatinans. onl Day;Ocwitbcirec-MSg/MM S000
human growth factqr kit hy (KI1L029C-1 Meso_Scale Discovery, Gaithersburg, MD) according to the
o P o HBEH FO TSI 2 B R R HE A i

methoglologydencklofdissisd Maptalsionx) tRsDuem® usedr fosthenanatysaselidotatiandof survival from
study initiation (first dose). 30Results: [0 @T log-rank test indentified that plasma P1GF levels at
28 poml L SASAHTE WA SEATEAT VRIS o TS0 TS GBS P BT SE htiont  p <
0.0026; semhigureciymEine Mbjian evdrall sutdival difdéswessptadrdaiys ut Patiditsradthvddaseline
plasma PIGF Jevels greater than 28 pg/m1l at Da rior tp starting treatment. In contrast, the median
overall sur%ﬁlaillﬁ r%SéO?BP p%. ivear(i‘%uvrﬁ%% %%alis?e r?e6 %Ié@fég}élg é)sesx?ﬁg%ng?ge%%%ﬁsfopﬁ%gﬁeﬁfﬁnat Day O prior
to starting treatdieohtiasd fidmalys stilps€aksulty istditatentpittbaselinehglasriasBhEEtdevalin a patient
isa p{?‘jiC%é’,'__lOf géj%irv@ benefit for ¢ gg:erfpat[i)e,nté undergoing anti-angiogenesis therapy. Example 2:
| .

Plasma PIGFJevels mc?’eegrsseumnﬁgtlseantss freated’with Bevacizumab

Samples and methods:

[00125]  Peripheral vein blood from subjects was drawn directly into a BD
Vacutainer™ plastic EDTA tube with a lavender conventional stopper. After collection,
samples were mixed gently and allowed to sit for 30 minutes. Plasma was obtained by
20  centrifuging at 3,000 x g for 20 minutes in room temperature. Samples were selected from a

total of 67 patients with relapsed metastatic breast cancer treated with bevacizumab and from
whom plasma samples were available at least at two time points from Day 0 to Day 56 (Day
0, Day 14, Day 28, Day 42 and Day 56).
[00126] Baseline PIGF levels in plasma were measured in patients prior to
25  commencement of treatment on Day 0 with the MSD® MS6000 human growth factor kit by
(K11029C-1 Meso Scale Discovery, Gaithersburg, MD) according to the manufacturer’s
specifications. To correlate PIGF levels with clinical outcome, the Kaplan-Meier
methodology and log-rank (Mantel-Cox) test were used for the analyses of duration of
survival from study initiation (first dose).
30 Results:
[00127] The log-rank test indentified that plasma PIGF levels at 28 pg/ml at

baseline was a significant variable that correlated with overall survival of a patient ( p <

0.0026; see Figure 1). The median overall survival time was 171 days in patients with
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[00128]Patients were treated and plasma samples were collected as described 10above in Example 1.
Plasma PIGF levels were monitored over the course of treatment with bevacizumab. Results show that
plasma ME levels increased after treatment with bevacizumab (see Figure 2). Median increases of
over 1.5 fold were observed in patients at Days 14, 28, 42, and 56 after treatment with bevacizumab.
15 Example 3: Higher plasma PLGF levels in patients after treatment with bevacizumab correlate with
shorter ovéaflBglesn O S0P atieries wehanrehpednpiadina SaneplesstamticplestneR1B17 levels were

measured g3,483CiReA-A0QVR I FXANRIE finlOrsopieiale RiRsMRMIGHIgKels With &lipigal,P0 outcome,

the Kaplan-Meier methodology and log-rank (Mantel-Cox) test were used for the analyses of duration

of survival f8#h StE8 P &ifiatid Il srgsse HqomEIoate b Hank/tdarvestiesineielitdnfiseslasma PIGF
levels at 56, poimdiat PRY-IAaGRavagizumak treatmeRiivas srsigoilicantwaiiahie gt correlated with

overall survival of a patient ( p <0.0003; see Figure 3). The median survival time for patients with
75baselind HISEMENSER G AL -greiaes gt B02pY/m1 after commencing bevacizumab treatment was
165 days. In contrast, the median overall survival time for patients with plasma PIGF levels less than
or equal to 50 pg/m1 after commencing bevacizumab treatment was 431 days. These results indicate

that plasmiBfaiHadvel HasmeRIC i kasininesasedn natisnis tieried arth Bryrsierratherapy, e.g.,

bevacizumab, is a predictor of survival benefit for cancer 30patients undergoing anti-angiogenesis
therapy. What is claimed is: 1. A method of identigl/ing a patient suffering from cancer who may

benefit from antid2AL&} theraplabist With ErRiF OGBS TG SHRkRgisgcsnitetied apyeidihptising
Sdetemminisig expr essiaplievebk plapebialgeawibriaatar (e i dnibesampa phtatnrd fiem the patient,

bevacizumab. Results show that plasma PIGF levels increased after treatment with
bevacizumab (sce Figure 2). Median increascs of over 1.5 fold were obscrved in patients at

Days 14, 28, 42, and 56 after treatment with bevacizumab.

15 Example 3: Higher plasma PLGF levels in patients after treatment with bevacizumab

correlate with shorter overall survival

[00129] Patients were treated, plasma samples, and plasma PIGF levels were
measured as described above in Example 1. To correlate plasma PIGF levels with clinical
20 outcome, the Kaplan-Meier methodology and log-rank (Mantel-Cox) test were used for the
analyses of duration of survival from study initiation (first dose).
[00130] The log-rank test results indicate that plasma PIGF levels at 50 pg/ml at
Day 14 of bevacizumab treatment was a significant variable that correlated with overall
survival of a patient ( p < 0.0003; see Figure 3). The median survival time for patients with
25 baseline plasma PIGF levels greater than 50 pg/ml after commencing bevacizumab treatment
was 165 days. In contrast, the median overall survival time for patients with plasma PIGF
levels less than or equal to 50 pg/ml after commencing bevacizumab treatment was 431 days.
These results indicate that plasma PIGF level in patients who have started treatment with
anti-angiogenic therapy, e.g., bevacizumab, is a predictor of survival benefit for cancer

30  patients undergoing anti-angiogenesis therapy.
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wherein increased expression level of P1GF in the sample obtained from the patient as compared to a
reference sample indicates that the patient may benefit from anti-cancer therapy other than or in
addition to anti-angiogenic therapy. 10 2. A method of predicting responsiveness of a patient suffering
from cancer to antiangiogenic therapy comprising determining expression level of PIGF in a sample
obtained from the patient, wherein increased expression level of PIGF in the sample obtained from the
patient as ‘i‘@@é#ﬁﬁﬁ‘r@&@d% reference sample indicates that the patient is less likely to be responsive
to the anti-angiogenic therapy alone. 3. A method of monitoring effectiveness of an anti-angiogenic
therapy comprising determining expression level of PIGF in a sample obtained from the patient.

20whereinlincreaddecdigsreSidertiising speient suitraadrmpevstanbe menberebairemeas-compared to

a reference.aasnpleripdisalasihabihie Lriiest is lass.likalyda b dapponsiveiidthe anti-angiogenic
theraﬁ’%/ alone. 4. A method of optimizing therapeutic efflc%cg for treatment of cancer, the method
p

25comprising defSTRRIRGEPESSIOR RKFLPoP et e e prop btk drrrorrtRl phtertdwherein
increased g¥prassiandeyel of PLGF in the sample obtained from the patient as compared to a
reference sample indicates that the patient is less likely to be responsive to the anti-angiogenic

therapy alSH&" 30 KA RRFSH Y 5X§ 8h 8IS RSP G PRI A BXBFEELIBH RSvel of PIGF in the
sample obtaingddorathdepatientispransae aideastpbiont thy Riaskampareddaa reference

sample therapy other than or in addition to anti-angiogenic therapy.
10
2. A method of predicting responsiveness of a patient suffering from cancer to anti-
angiogenic therapy comprising
determining expression level of PIGF in a sample obtained from the patient,
wherein increased expression level of PIGF in the sample obtained from the patient as

15 compared to a reference sample indicates that the patient is less likely to be responsive to the

anti-angiogenic therapy alone.

3. A method of monitoring effectiveness of an anti-angiogenic therapy comprising
determining expression level of PIGF in a sample obtained from the patient,
20 wherein increased expression level of PIGF in the sample obtained from the patient as
compared to a reference sample indicates that the patient is less likely to be responsive to the

anti-angiogenic therapy alone.

4. A method of optimizing therapeutic efficacy for treatment of cancer, the method

25  comprising

determining expression level of PIGF in a sample obtained from the patient,

wherein increased expression level of PIGF in the sample obtained from the patient as
compared to a reference sample indicates that the patient is less likely to be responsive to the
anti-angiogenic therapy alone.

30
S. The method of any one of claims 1-4, wherein the expression level of PIGF in the
sample obtained form the patient is increased at least about 1.5 fold as compared to a

reference sample.
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6. The method of any one of claims 1-4 'herein the anti-angiogemc therapy comprises administration of
a VEGF antagonist. 7. The method of claim 6, wherein the VEGF antagonist is an anti- -GI' antibody.
8. The method of claim 7, wherein the an -VEGF antibody is bevacizumab. 9. The method of claim 5,
wherein the cancer is breast cancer. 10 10. The method of any one of claims 1-4 wherein the sample
obtained from the patient is plasma. li.The method of claim 10, wherein the expression level of PIGF is
determined by 15detecting P1GF protein in the plasma. 12.The method of any one of claims 1-4,

wherein th@.Samﬁ*ﬁei%Qﬁmmﬁmetﬁﬁdﬂﬂ%m@[@ﬁé&iﬂﬂﬂé%ﬂ@ﬁ&ﬂ?&ﬁ@%ﬁé&p%%ﬁ&ﬂ%smethOd of

any one of claims 1-4, wherein the sample is obtained from the patient after commencement of
anti-angiogérietierapy ol a YRehietagnist-claim 12, wherein the sample is obtained from the patient
within 24 hours after commencement of anti-angiogenic therapy. 25 15. The method of claim 12,
wherein the sample is obtained from the patient within 14 days after commencement of

anti-afaiogenic tHéYapythad offHaimatd sy SECGEirsagonifuRRR rebN B Eirg Hfinistering an

anti-cancer

8. The method of claim 7, wherein the anti-VEGF antibody is bevacizumab.
9. The method of claim 5, wherein the cancer is breast cancer.

10. The method of any one of claims 1-4, wherein the sample obtained from the patient is

plasma.

11. The method of claim 10, wherein the expression level of PIGF is determined by

15 detecting PIGF protein in the plasma.

12. The method of any one of claims 1-4, wherein the sample is obtained from the patient

prior to anti-angiogenic therapy.

20 13.  The method of any one of claims 1-4, wherein the sample is obtained from the patient

after commencement of anti-angiogenic therapy.

14, The method of claim 12, wherein the sample is obtained from the patient within 24

hours after commencement of anti-angiogenic therapy.

15, The method of claim 12, wherein the sample is obtained from the patient within 14

days after commencement of anti-angiogenic therapy.

16. The method of any of claims 1-4, further comprising administering an anti-cancer
30  therapy to the patient, wherein the anti-cancer therapy is other than or in addition to an anti-

angiogenic therapy.

17. The method of claim 16, wherein the anti-cancer therapy is administered to the patient
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30therapy to the patient, wherein the anti-cancer therapy is other than or in addition to an anti-
angiogenic therapy. 17.The method of claim 16, wherein the anti-cancer therapy is administered to the
patient when the expression level of PLGF in a sample obtained from the patient is increased
compared to a reference sample. 18.A kit for detecting expression levels of P1GF, the kit comprising:
a compound capable of specifically detecting expression levels of P1GF; and instructions for using
said kit to predichesspensivelassadPAJatiensasupie b retnicander natiantiaimgiogrsdic therapy alone,
wherein ingreased expressiaR olfLrF as compared to a reference sample indicates that the patient
may benefit from anti-cancer therapy other than or in addition to anti-angiogenic therapy.

18. A kit for detecting expression levels of PIGF, the kit comprising:
5 a compound capable of specifically detecting expression levels of PIGF; and
instructions for using said kit to predict responsiveness of a patient suffering from
cancer to anti-angiogenic therapy alone, wherein increased expression of PIGF as compared
to a reference sample indicates that the patient may benefit from anti-cancer therapy other
than or in addition to anti-angiogenic therapy.

10
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