METHODS AND COVPOSI TI ONS FOR DI AGNOSTI C USE | N CANCER PATI ENTS Rel at ed
Applications [0001] This application clains the benefit of U S. Provisional
Pat ent Apwbizeswi7e420No. 61/ 140, 392, fil ed Decenber 23, 2008/ushe@ocnsent s of
whi ch are incorporated herein by reference in their entirety for all
purposes. Field of the Invention [0002] The present invention relates to
nmet hods and conpositions useful for predicting clinical outcone and for
nonitoring cancer patients treated with anti-angi ogeni c therapy. Background
of the Invention [0003] Cancer is one of the nost deadly threats to human
health. In the U S. alone, cancer affects nearl]égl. 3 mllion new patients
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advagnces in the nmedical treatnment of certain cancers, the overall 5-year
survival rate for all cancers has inproved only by about 10%in the past 20
years. Cancers, or malignant tJkalated Appligations ze and grow rapidly in an
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radi ati on and anti body-based drugs. Di agnostic methods useful for

predi ctrpfegenet imiherlentigtyciorall prpeseshe di fferent treatment regi nens woul d
greatly benefit clinical managenment of these patients. Several studies have
expl’ored the correlation of gene expression with the identification of

specific cancer types, e.g., byidldbRinOmveRgshfi C assays, mcroarray
anal ysis, gqPCR etc. Such nethods may be useful for the identification and
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met hodsthélglgy‘pr edicting treatnent outcone such as progression free survival
of cancer patients or for nonitoring the progress of such treatnent and
t heiseby sel ecting the opti ndbadkgeatnteof thedgvemdionf or each patient.

[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.



Summary of the Invention [0006] The nethods of the present invention can be
utilized in a variety of settings, including, for exanple, in aiding in

met hods oWOp®al7s42g cancer patients or in patient sel ecPCorusdemiongrss he
course of drug devel opnent, prediction of |ikelihood of success when
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t hat eﬁgﬁgﬁsion | evel s of certain biomarkers in patients suffering from
cancer ‘correlate with reduced clinical benefit from anti-angi ogeni c therapy
al oge. Accordingly, in one asfuggiatyef thedanéition provi des a net hod of

optim zing therapeutic efficacy for the treatnent of cancer, conprising the
step of det d8994lg t hbe eepods of the presget inyintion garvhe uilizgpdane afiefyodr (Pl GF) in
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anti-angi ogenic therapy. In sone enbodi nents, the nethod further conprises
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than or in addition to anti-angi ogenic therapy, conprising the step of

det ect ithgraphe expression | evel of placental growth factor (PIGF) in a
sanpl e obt ai fromthe patient. wherein.increased expression of PlGF in
the’ sampl o d00EBparbEPEsTY HEPEPERdE SR A, PR d o U r R BHH CRESHE | ent may
benef i ticfdOHF @Rbin HSRGRErstRPhARYs QiRehg HoacAterd drRf Witk ReduBed clinical _
anti-angi ogeni c therapy. In one enbodinent, the sanple fromthe patient is

obtlai néxnblet forre anti-angiogonmikceehmeofAceordinghy, in amgispgethciny tréroapyovitles one
enbodi nent he sanple fromthe patient . is obtained after co cenent of
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from t hQdRRLIE Hhti WREHSC IhREHS 2REDEXRhER MRS, 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.



| evel s of Pl GF as conpared to a reference sanple indicates that the patient
is less likely to be responsive to the anti-angi ogenic therapy alone. In
one enbodwoento/o7s42¢ sanple fromthe patient is obtai nedPogfuse@9069281
commencenent of the anti-angiogenic therapy. In one enbodi nent, the sanple
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to 50 pg/m. [0011] In another aspect the invention provides a nmethod of
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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, ¢.g., bevacizumab.



al one, wherein increased expression of PIG- as conpared to a reference
sanpl e indicates that the patient nmay benefit from anti-cancer therapy
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brain
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;



tunors) or Meigs' syndrone. [0016] In one enbodi nent the cancer is breast
cancer, including, e.g., netastatic breast cancer. [0017] The nethods of
t he i nverwODaniooam2be performed with any anti-cancer ageRCTASg@wiokeds herein
bel ow. The anti-angi ogeni c agent nmay be any of the anti-angi ogenesis agents

described é)laﬁtr-t‘?a-ln@%ﬂ{lﬂilg}é(pggérf}Hf:eré?fveid' 0 - "PE‘IB?, ae welil %E@m%ppﬁgﬁ]gp nts the

anti angi ogeni ¢ the nprises adm nistrati’on o ant agoni st

i ncl udipiglifeeatign assbiaggdtwith peEbmatiised) odyma (socls ashateasbaditaewits brdile ant i - VEGF
anti body i s _bevazi cumab. [0018] Any enbodi ment described herein or any
conbi ndtMEr) Pheisst sYAgiPM%es to any and all methods of the invention
described h 1. Brj AN f 1. Fl . 4 L gur S a
graph co npaﬁpﬁigd]ovegdaﬁe %3[?0\% I%/lgrft t%%lcaglgﬁlg ﬁ%% ‘kt\%il%i ﬁﬁe?ﬁ%glgé}%gcg%églre %fs %m%)l asma

Pl G5 | exr&lsscamlcerday O (before commencenent of treatment). [0020] Figure 2 is
a graph show ng that plasma Pl G- | evel s increased in response to treatnent
wi th bevaci z[uwﬁﬁ. [ b methodg af dieanyogtign gimpmpa Bpad WG oY erdichnesupganal  of

patients whth breast cancer to plasna Pl | evel s 14 of treatnment
it bebatt e BT TES nl QaBh BT 6hras Y Shlofha dRr eligfnehie pr ecent
i nvent i £8ntidbdcri@BPh&¥in Beve SiforRidef YeEBinhtish. datsesle cfHBNRNtMaknti-echni ques
of nol ecul ar bi ol ogy (i ncluding reconbi nant techni ques), m crobiol ogy, cell

bi ol ogyangisigeriprratyrepmpaiies ddmnivshioeyof WRGE ntageniph ingludinghe.gskanlantiof t he

art.. S echni gues are expl.ai ned ful .y, iRt literature, such as,
“iPecul Ao &Yy I AhEBIRY B Enn dai e bde ok bR fafir ook et al
1989); "d i gooisyl €0hngemByainktes Usscribd hetein o8hy coribinatichtidicof apPlicsl  Cel |
Culture" (R 1 . Freshney, ed., 1987); "Methods in Enzynol ogy” (Academ c
Press, dngend all n@tirads ef ttRrinyantioh desonibMbherenl ar Bi ol ogy" (F. M Ausubel et
al ., eds., 1987, and periodic updates); "PCR The Pol ynerase Chain
Reaction", (Miullis et al, eds., 1994). [0023] Unl ess defined otherw se,

technical and scientific termrﬁmsm@moﬁmgq:i%mssane meani ng as
comonl y understood by one of ordinary skill in the art to which

t hilSi nvent i dA0BHI ondigursilngh gtaph cempaling o\Dirdt suwnanlofgiatite watbibotasgy and
Mol ecul ar Bi ol d.. J . W & Sons (New York, N.Y. 1994), and
Var oh. CABvERfeao SN Evetiahpuy Db dorana netiel Hesinetng St ructure ath
ed., John Wihgyp & Sﬁ&%ré Rlew, §%l& shdWiflg tHR %iza)sma PIGF levels increased in response
to treatment with bevacizumab.
[0021] Figure 3 is a graph comparing overall survival of patients with breast

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

Detailed Description
[0022] The practice 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



provide one skilled in the art with a general guide to many of the terns
used in the present application. [0024] Al references cited herein,
i ncl udi ngwvpabsnt7seppl i cati ons and publications, are i ncecparsaweadcizy4

reference in their entirety. |I. Definitions [0025] Theterm"array" or
"mcro r
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erein, is a eot'i e|n 0 erest, the
detsctu@phamowhlch i s desired. Ceneral ly, a "tenplate " as used herein, is
a polynucl eotide that contains the target nucl eotide sequence. In sone

instances, tlA&4ler mhlireteregees @t@d&@ﬁ‘e@ includipgrpptantcapphigations agdrpyl tCétlons

ponnucI y a C " "target polynucleotide, " and
vari ati o%gl ﬁ’e?aet%dfﬁy%?%&hcgg@ nrteélr%céh%ngeabl y. [0027] "Amplification," as

used hgrein,pganao |y refers to the process of producing nmultiple copies
of a desired sequence. "Ml ti pI e copl es" nmean at |east 2 copies. A "copy"
does not ned@82Mri | Yherteam @@fﬂfe@rt ny@@@@mea%mlhémme&wmnmrdﬁaénti ty to
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hybri di zabl e, but not conpl enent ari/1 to the tenplate), and/or seguence
U

errors qrtaat;tem@@@lm Sldb@ﬁftltn,gﬂualﬂrpft nifroeeltulese mdrdg 28] Thﬁpu@g@tid@meamam cagfbea gene,

pr ot ei marker in a first sanple is high or increased as conpared to
expresg?lgﬁ/ Hfa?%p%n]éliaéQHﬁﬁ?é l1e if the expression |evel/anmount of the

gene, gene QO@BICt . ACtget BERINGE, n“fatgel@hgaaeta&ti”bwatg%t ploteh, > agqoRlde is
greater than the expression | evel/amount of the gene, gene product, e.g.,

pr otei rheoain,bs epalykeclcotiictdigraeinofdteizspthe deteatiomef ehiob di dasived. Cidmeraillmcr ease
in expression level/ unt. of e ene ro% rot ein or
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sanpl e."t{rg@ 2@} cloqeid’s Yhmgal Im}umcteooﬂe éa]gbvmatlpn@thermf ore iWedmarker in a first
sanple .is | ow
interchangeably.
20 [0027] "Amplification," as used herein, generally refers to the process of
producing multiple copies of a desired sequence. "Multiple copies" mean at least 2 copies. 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, ¢.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, e.g., protein or biomarker in the first sample is at least about 1.5X, 1.75X, 2X,



or decreased as conpared to expression/anobunt in a second sanple if the
expression | evel /anount of the gene, gene product, e.g., protein or

bi omar kerwOrzotongs20r st sanple is | ess than the expressi eaTiiSe@d/oesrsunt of

t he gene, gene product, e.g., protein or biomarker in the second sanple. In

one e i s deGr &ase X i I I - Of gene
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qualitatively and/or quantitatively. In one enbodinent, the sanples are
nor nal ithepthe grpisetion lgvelfamaunt ekthp gondg gengpyaduct.of.2- RNAteH? opbigmarksr pst8ayed and

o i okt sl s defoafher e BORCRE (PLAEL g8 EBulieS the HED
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genes, such as GAPDH. Alternativel normal i zati on can be based on the nean
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(glgbal;, normal i zatj on_approach). On_a.gene-by-gene .basi sured
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amount shpnd in a reference set. Normalized expression |evels for each nmRNA
or protein per tested tunor per patient can be expressed as a percentage of

t he expressil8®0]eveExpissgen uclpamohet qagfbedeivemingd basction asypnigablé on | evel

d. i ticul ar .pati. | b lvzed will fall at
per centiriatyy e ip . dRudif Ry Baficldo BERELHINA" wilehs BUER et T known
in the fidment Ok gehed St IERPreséibe | NEBANRMYtsTRABS dokriRbe ghdlngtivelync! udi ng

direct and indirect detection. [0032] The term "sanple,” or "test sanple”
as ldsednber gimtitatefebr. sintone ambodipresi, thosanthestaré gsombdiachted both dricued ifir om a

subj ect, of inter t hat cont ai cell.ul ar and/ or ot he | ecul ar entity
Chat 1 <17 mBENERENA PERosER eropa ar T B TS R agai<ah

physi CalympRis QAL B EiRhornfilie MidtAtha PRIARbmPINRU Yy I8 S Min ENRY 1BES B afihd G2~ 1 N
one enbodi nment, the definition e€nconpasses bl 0od and other |1 quid sanples
of bi olexgiessibn of ¢qyfam worthatizigg gensampludsmuedl] kiovan Inwsplegpsgaengsesuchrast i ssue

o g LA el he I S el oS SR TR ™
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



sanpl e or biopsy or aspirate; blood or any blood constituents; bodily
fluids; and cells fromany tine in gestation or devel opnent of the subject
or pl asmewoOSampl7eeomay be obtai ned from a subject prior PCo/USeonawenent of
treatment (e.g., cancer treatnent) or after comrencenent of treatnent

(e.g., sﬁglggsee{ bltoégﬁsg)gaﬂ{e)n orﬁ%ﬂ%l Sfuf8Yr pﬁls%%@émgre\ﬁfohh 'f(:'%e'zsg)'u&%g)gﬁléeer?’ 10,

14, 28, after comencenent of treatnent

t r eat neiskYe sairﬁﬂ)éﬂ]]aylﬁheoltcbmm sefipine, fiesby frd zteﬁ&hd/@ﬁpmb aved oighiidessshe ol ogi cal
sanpl es that have been manipul ated in any way after their procurenment, such
as by tﬁa@ﬁler@rhlowpﬁasr%@&ehfo@d %anﬁablppii%ﬁﬂawnt%bmmyrﬁhemm cellsrfremar t ai n
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a "sectft@n’a sobjce ﬁrioﬁﬁdj@rﬁ@ﬁﬂﬂe@ehﬁoﬁfﬁa&ﬁhexﬁ (egng&melpradsdtmemt)pfﬁw of a tissue
sanple, e.g. a thin slice of tissue or cells cut froma tissue sanple.
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fluid, ami qoo33|f | uirde temnl ‘Isampﬂawlcﬁ“wso@dlpléﬂ iaoddéeesibleracahlpses thitinage
cerebro spinal fluid, saliva, sputum tears, perspiration, mnucus, tunor
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1l 1issue | ar_.extracts onb nati ons 0 0035]
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t he samphRdbmgis QGeﬂlﬂscﬂldCBrQGﬂ@ﬁfahﬁ( ﬂ)‘é%@dﬁonin@ PReReE MR dhdMithSses h&@insANP! e
is obtained froma primary or metastatic tunor. Tissue biopsy is often used

t o obt aisect@nt eps ésselntsampves memtei sogle parper piresefa tisane e i lyhintsliaor
cellscnbeot «%glnd .rectl ntheformof ti ssues or fluids that are

known 0O tlﬁﬂ&?&ﬁ? SFH%IF‘FUF% PUnor cells of interest. For instance,

sanpl es of |[gpmycanggmpleeHicARR, mmobﬁm@t@aed Rethabyor @HBEL RNs oPEDINERYSCOPY,
fine needl e aspiration, bronchial brushings, or fromsputum pleural fluid

or 15l ool spR@8EEnts,recl rhﬁa@ﬂnﬂdﬁl«tsnsqrum, plaspi, evitrepus fiuad, heraplf floids synewia] ect or

patient, priof. t nti- oenict.her Y. | iment

P2 obe ok Shietfiy B0k, agtads BRS Sias B i, ShebEodrPRgSHrE dsloany In
yet anqiher cLahey 1@iﬁﬂﬂuld3saﬁa£r@b§tuh§ té&?st AbiFithtfonOMudusS &Y salis, ARE T ent
prior to anti- VEG- anti body therapy. In even another enbodi nent, a sanple
is obt alsnlmjcmmmmladmubrlsmm eptragyasuicbras hbmbrowkadgisate, hensttisons celhwat ment wi t h

VEGF anta oni st. th % 3[e 037] In one enbodi nent, a sanple is obtained from
a subj €&’ ‘6‘? andicp fn POt | east one treatment with an anti-angi ogenic

thepapy. In [“%S]anohf‘@l{e &M%Hﬁ%e sﬁnﬁ@qpé BlitiSal 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.

25  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 is 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.



obtained froma subject or patient followng at | east one treatnent with an
anti-VEGF antibody. In sone enbodi nents, a sanple is obtained froma

pati ent b&barw/wossreer has netastasized. In certai n enmbo@®Crarse&®9/0e928anpl e is
obtained froma patient after cancer has netastasized. [0038] A "reference

sanpl e, " as o NeRein. erﬁt?ofd%?nt} Qsa@ﬁﬁiﬁgs liffed ﬁ&ﬁ%dsﬂpﬁct & ahgﬁ’t%ﬁe} hat is
used for conparison purposes. [n’ one ‘enbodi nment, a rererence sanple is

obt ai ndéast oenreatiead Wity amundi-adgisenicthsapg ehh yRattotidr chibvedlogy, « @ngple ist | Ssue
or cells) of the sane subject or patient. In another enbodinent, a

r ef er erfbEiREHiHIE 2 sgbiss Aintentfokoniag abisey oae sgatmesswith ananrorVEG | of the
body of, t. | . I p 2 0, i ref erence
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(e.g., rhétasasedon c@tdis pmbddiaRnisNgansie & obidifed SomQtpatibe: aFebEartr s
patient. In even another enbodi nent, a reference sanple is obtained from an
unt r eateefattasizade and/ or cel | part of the body of an individual who is not

t he subj ect atient..[0039] In,certain enmhodinents, a reference sanple
2 sthot e 0T BN esisro sty BF i e BT s b ERE Bect o

pat i entic¥di@at & Bc@ BrabohHdrifin ARFoseS. MR ceitblifh@nta decfdi®rcp@hmple i§ han when
the test sanple is obtained. For exanple, a reference sanple is obtained at

an ear |dbggingd fiempdicalthyf angiarinea-diseascdnalj od dhe bndygdasei, dinsuctos gallifeé thetsamct est
sanpl e is. obtained. .Such, reference sanple may be .useful .i.f the reference
sadi o DB Rl ant RS AR S N e or A G amp o
i's | at afss@bimildredl] WheR Jold@ of BRGEMc REEOERS phtdndS Irafdt Gnoth@Qtodimertes t ai n
enbodi ments, a reference sanple includes all types of biological sanples as

def i nedeizbuge sunpleds elieined framashkeaphe and/eraton- & seabtdapaeef the bedyolee..dissursr e

i ndi vi dual 0 is.nqt .the .subject .or patient. Iln certain odi nents, a
o er it sl bR R ds ie) B ulet B bHEP Il R S RRne o

angi 09e8fceerdh SAMMIEHs diRaifled frEMNHRAUNreWRO tiksucRAl/of BAI 4bbeGE bOdy P&t ent .

[0041] In certain enbodinents, a reference sanple is a conbi'ned multiple
sanpl egndivohmbwko smotthessuhieal artpatientdi vi dual s who are not the subject or

patient. In ai n_enbodi nent s, reference sanple i s, a copbi ned. multiple
Sampl 65 11 oDl or MR SRR ATAGNS ¢t oG ST C RS SR aP B darorEIyd,  n
angi Ogﬁiﬂhlﬁp@ sﬁf?ﬁ)% FroP R s@Sic 5{1153 Botlrk @Qﬂi)én? tha® SRUBEIn R ok 6r ABLe differeat!b] ect
or patient. In certain enbodinments, a reference sanple is pooled RNA

sanpl edirhe pomtscharedvhdn ths tesssammplp colbédngl. domexanplser wiersEneph@pleis om one

ornore indivjduals who are.nqt the subject or tient. In certain .
ermbodi rpé)ltlagge af ap @P@Fﬁﬁ]&l@ point from the same Jsﬁo(ject or pEtlaent ‘ﬁlan when the test sample is

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



sanple is pooled RNA sanples fromtunor tissues or pool ed plasma or serum
sanples fromone or nore individuals with a disease or disorder (e.g., an
angi ogeniwoadnpar7den such as, for exanple, cancer) who aPeTmSROWe28Ub] ect
or patient. [0042] "Pol ynucl eotide,”™ or "nucleic acid," as used
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modi fi calisgbksrattéit A be iorgxas® it alpbBser b DNAIBE RAIgpsyhenkages (e. g.,
met hyl phosphonates, phosphotriesters, phosphoam dates, cabamates, etc.)
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containing chelators (e.g., netals, radioactive netals, boron, oxidative

rret al s,cogtpongnts. tmp@én@@mtaipmayd)eafmwan@hﬁed i pelymarizationdisnihens tyi nkages
a.ano ified.forns of

{pe 0 B RuSTVHE bfocti ool gt foslor s i on SRt 16t Gy

presentrchiyt BstRUGRM &f SRYor Rgork 6pih@q1@dl,ra1f}mcc@ﬁfﬁl@mu@1,eomesR»h%@hﬁfaﬁ{ge groups,
phosphat e groups, protected by standard protecting groups, or activated to

pr dfar entﬁdmctelobdamldlfwmg@m@l@a&d@h xiaon ks, thopa@vvetbtumdlwge inkagss (€..conj ugat ed

t lid t The .5 d h h 1.at.ed
subst | CUPEH TPUH RN Lo OB g B LB B o605 LOGTH FoRe (o 20
car bon a{kaps. (e &, ?ﬁé gnmqusytw pﬁaépha{o%{thh%teg &dik. yaﬁdsé%anﬁaﬁmﬁg Fndadd

prot ecting gr oup | ynucl eoti des can al so contain anal ogous forns of
ri bose rovictesoxyohi dsooe cxamyze.profeats (age ng@waaak@mk ra,omwdlfrs, sigeal geptides,

gt do- rBbse e & oaey i Eh (TsE Gge gy oaons euglpie Sapnnas o
SUGRN S BHfalbréf. ?rﬁgﬂaﬂoﬁaﬁloaéﬂv&ﬁ%ls%oﬂoﬁ XASERive PEANQERE), A LSntaiiHanose
sugars, sedoheptul oses, acyclic anal ogs and abasic nucleoside analogs such
as met WRylatptso‘émstewltmnmddﬁedriuﬂ@gq:s}'(egp hiphia@sbmeric 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, a- 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



| i nkages may be replaced by alternative |inking groups. These alternative
| i nki ng groupsi nclude, but are not limted to, enbodi nents wherein
phosphat ewo=0rmpbeeed by P(O S("thioate"), P(S)S (" dithiPGaiIIES'z()OQ/OKS(ZSB) NR 2
("am date"), P(OR P(OOR, COor CH 2 ("formacetal”), in which each R or
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conpl eriféfﬁtthfﬂyahoﬁt Z(H)emwéﬁogé@s m[lmlS]ThPH@m!Sé'thgOIblClﬂ‘?ﬁdﬁ'e%ﬂd aslynsdeptidst ei n
refers genera 19} a gene, ppot. ein, .car drate
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hereln) and is redlctlve di agnostic and/or prognostic for a manmalian
cell's or til® éémgmqrvxsgynqr@llxa@lmrh@mgle s@@déré@otyas@ldotui@ gmraﬂytl on of
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Expr essi on of such bi omarkers can be determ ne u5|ng a hi gh-t hroughput

Hﬁlpuﬁkgd0knh¢naamﬁaym§w0ﬁ0d@ﬂ®h@Se conner0|ally avai | abl e from Rul es
Based Medi ci I nc 0 Sc D s er. pression of the biomarkers
oy al 5o be B m ABE SR ATk oo pR RSroI iR JeSgy g mofecie,
| MuUNoNh §LAGH &Pk prAEHAYarBShydrLE ﬁ?uc‘ﬁﬁb Fbr%?}% RS HR%xpleQQAEb T Bifich il §15 ue or
cell sample""is neant a colléction of cells ob?alned ?ron1a tissue of a

subj ectonor mpatiadiag tissTher sdlcanebeafetdchea Uy séaderdaonctbedd (os angfilods dmylobal sol i d
ti ssue as fro a fresh, frozen and/ or grese ved organ or tlssue sanpl e or

bi opsy ft?rena)saﬁﬁ APV & SRS UGRPIAT PEENOHS WM APFHIPTIMGS such as
cengbr as'ens?mlfsﬂﬂo thdatth &t rTMELHAsEd bh WtbitiB bF 4§ hesflé é!%.dan af?l][h % n3idekadsid i al

flurd; cellsfromany time 1n gestation or deve opnen subj ect or
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



pl asma. The tissue sanple nmay also be primary or cultured cells or cel
lines. Optionally, the tissue or cell sanple is obtained froma cancerous
ti ssue/ oryan10ltie42pi ssue sanpl e maycont ai n conpounds whiPCH/USR@9/064254
naturally interm xed with the tissue in nature such as preservatives,

ant 1 coagHl AN ldnp ! Bhith ot AaKERly AALER S ALHLBh bt QLnble 11 ke
For the purposé% erein a "section™ of a tissue sanple is neant a single
part orprgiceaeved, aatidoagsiues Saiffete fixetigs, @uttidlits) agtibiodcbr thedtkde Kt tiel | s cut
froma tissue sanple. [0047] By "correlate” or "correlating' is nmeant
conpar iMEPOSEhhep anggctionh ef pdipfus sapkeds Bisantcysipds pitt 81 BIECLOT4 tiSske anal ysi s
or prot it hathe: f /| | f. a second anal ysis or
protocSgﬁgk%%%éggﬁggggﬁgﬁg&%ggQﬁggaﬂﬁ@h}égﬁﬁféggﬁba first analysis or
protocol in [oeM7]Yi NByTubrrélatseeoT@riplatih @CBIBcannedraparRCinrmy wigeththe resul ts
of a first analysis or protocol to determ ne whether a second anal ysis or
pr ot oc dicriorpiIce aBd/opeaslby ofedlirsygnakysises peetocal gvithhbe pateraaneh endier rgaes

expr esSian ANl 8 SisOF pRIGLERhr SR ITBY. MBS LG LESHL 68, Rl LG Bege
expressi on anal ysrs or préioco 6 det efhi e “Whet her a specific erapeutic

regi merpretoostlifl cheying bhitor seend protxESls ahber vas thay sk tesohte bf UEREH aleye o
refers to a conpound or conposition which is conjugated or fused directly

or i ndintelecohto deteeming adthcr & gedond gnalysisier prptocakshguisiisteriormeth Withi body and
faqbligatestpqﬁeg£%qﬂ oﬁt%henrea entnkgaMQjcp }E i %Qn?ngtﬁglprlgu§ed.
The | aBetP ey Tt serte B ety %’819%55‘(%. g ,YSPSdP&Och?f’c?pS 208t s or° e ©

f 1 uor esgepénel XPRIsSidn Blialydidlort f16t0eEIHE deferihe QVlEHBRE Ispedifd@lrapBRic eginghy ze
chem cal alteration of a substrate conpound or conposition whichis

det ect abpeld beeodoimed. "nat i ve sequence" pol ypepti de conprises a pol ypeptide
havi ng t he am aci d,.seqguence as.a pol ypepti de deri,ved from.nature.
Thus, a nat N0 equd he 8ORbISEpF HbvEd Feii et 4romertngion couptuhit of
nat ur alyyiclp GdenfugB@d B FsBE Bl AR JrliRdlicNY tdBRBABdnt sRICA Akl Y Ea G e HRABR L

pol ypeptide can be isolated fromnature or can be produced by reconbi nant

or 1Sy ntanentibodyeanddacilitaecstdetastiomaf thy ecagenfue mdech il oppppgaicder §pedi Theal |y

I 1,y- i tr. t t f of th
ol ypeqtrggpaisgrBe giieaR bl ke of Pudielotaoarsl SefiuRees gy ra1y: BR68F ri ng
var i antanf Qb PRatElaBel; ma) LAEHAL bneslival %Réﬂgggﬁof@gdmﬁa@egmpaﬁﬂml doMTRSGHART | NG

allelic variants of the polypeptide. | 0] A polypeptide "variant" neans a
bi ol ogiwlath 1s detdactabée. pol ypepti de havi ng at | east about 80% ani no acid

sequence identity with the native sequence polypeptide. .Such.variants
i ncl ude, for Op4esY an Ny PR B ARG ANGHA S PaRB Gk SRS dues

ar epaddgg, Qéidg&%&h@éjas _ ol%ﬁ?ti% dQveFideh Bheams 18fusthgReYRRRLd de.

Odinarily, a variant will have
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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at | east about 80% am no acid sequence identity, nore preferably at |east
about 90% am no acid sequence identity, and even nore preferably at |east
about 95%vearrnra7and sequence identity with the native PEHISR@L/069254

pol ypeptide.[0051] The term"VEG" or "VEG--A" is used to refer to the

165-am no aﬁgﬁszlg“”a@hé/?e%“’\?églﬁ”&m\fﬁhﬁ 2k 1§8§e‘dt8"r§¥‘ﬁh{8l ??(?353{11}1%%0&?' ated 12

1-, 189-, 6- am no aci unan vascul ar end rowt h

f act or syunam vdesddri elnedhblyal lcellp@weh fadtor abdirelnee 12 24 689-30d 20@881)11;0 agidl Houck
et al. Mdl. Endocrin 1806 (1991), together with the naturally occurring
al leli éluafr@a ﬁ%@se@é%hﬁléﬁl 8l ervth dctorymparexribed By Leuns ctal gsirac.ami | y

| ud )
o't 11D ?519%925\‘5%‘1?“‘% P L SO T Do e b e i (it
( FI t5- 1 )ocaméiny&EIR: ﬁld(}ﬁb&ﬁédd%@ﬁhs thbfk@f | ‘HEG@IAb@paﬂgoﬁ&@nmmﬂy iricauisig tt er  of

vascul ar_endot helial cell mtogenic signals of VEGE-A Additionally,
neut opi VPRt 4 b Len e MGG e N E QB3R PUer § U oparimig RN VEGF- A

501 O o A Ty PtligP R 1R SRHLAR IABNE ORI GriT G Ehel RORERE. o

" VEGF- rom non- ecl es such *‘as nous rat or

pri mat gatteOdRigi themalod erah{&ﬁiﬁef sOMmseul sidbiheGal SRR @lifspehis sighdis @AVEGINA . t er ns
such as hVEGF for hunan VEGF or nVEGF for nmurine VEGF. The term"VEG" is

al so usdflitienallys rqurepaling rhhﬁ& h@e@ddmﬁrﬂ@é agp r¢%a@ﬁé¢rt®pmnbmi%oV§§Ep% i de
conpri Si an n fo 09 1 40 10% %,hurran

vascul ar’ H%Sotaﬁ%paglp aé'ealrloel Vw?ﬁ]il ggY orh VREf (ﬁlgnce to ny sf}{ﬁ&f‘orrrs of

VEG- WBaYsoQ@fdrﬂt@WEGF@ﬂoinﬂmhﬂﬁmﬂfn%@@ﬂés ARRlab GG Mat, 6 Gimatby SoEiHed e 109)
" VEGF 109)" or "VEGFi 65." The amino acid positions for a "truncated"

native fepmea pRastier waciasisiindirated byitorms sird agdiViBker @E@n@@qwﬁ@r For

exanpl aci.d n (. ,onin tr ted n ve VEGF is
Srao gy Bson BSkie Marir Al o TERE A yRGhseada K S Rl S ol VEer has
bi ndi ngr@hidnty &yhé\)%d G\é@é@@idK E@ﬁné:hfhrdo dcRBEAHANS of VNP RRBT Beti@5ABtihy e VEGE.
[0052] The term™” "or "V as used herein refers to the 165-am no

acild huweahhureacuiserlaremndothiabilicall ngthfgn@ivwlkﬁféramedp aapdudhdbeanseofl YBGE-, 189-,

Goscr i oot By aeuli e oo St Mot Bre S 46 UR G010 S SR LRFAD B * 1001
Mo/ . Endaagi,h. Thd 886no 499 Tﬁ&%ns%lt zh“ﬁihi%aﬂ%a’t’ Hitd)e VEQP a1 funitr& dsel i ¢ and

processed forms thereof e term"VEG" also refers to VEGFs from
non- hurmdicstpeoi ths ngtmﬂNE@ﬂmqmce r Bar egrmple, amine, acBopasitionels/ (nkeehiviEEH) hr om a

e TN B R
truncatggve OETF R tilEn PAHRERSH tHEKDR and Flt-1 receptors comparable to native
VEGF.
[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 “VEGF” 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 “VEGF65.” The amino

acid positions for a "truncated" native VEGF are numbered as indicated in the native VEGF
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conprising amno acids 8 to 109 or 1 to 109 of the 165-am no acid human
vascul ar endothelial cell growh factor. Reference to any such forns of
VEGF nmay we 20temsd2hi ed in the present application, e.g. PChusS20/2@»268- 109), "
"VEGF (1-109)" or "VEGF 165 ." The anino acid positions for a "truncated"

nat i ve Vidned! FolAIRBIEns I &sﬁt tgsmﬂgj Rl RRANOPEEE |

exanple am no aci osition truncate natlve GF
al so pagiopasitiohn 7((ﬂ’eﬂhomm)nﬁ)1anw VEGEVEhé/EtEFcate‘ﬂhﬁtlw VilGH led bivating e VEGF has
b|nd|ng aff|n|ty for the KDR and FIt-1 receptars_conparable to native VEG-.

[ 0053] afiyritrfosths bRead Fict Fe\‘f‘PItt91‘S ORPRIAGEStopRAY N§GFe any VEGF receptor or

any VEGF si ng egyl bnor nal
angiogenesigﬁﬁgﬂ vagg F%”%%%%HBPT%®>&a%%h§%3%E%€é%£%§%h{£§qgé§?agngocr|ne
Revs 18&n4-\AEGF E%hﬁl&ﬁ@ac(tﬁ&@%hclﬂ as Nglilatibe df bath o2 albdhd)) abnpirRdi pldge®dshy yoni ¢
vascul ogenesi s and angi ogenesis (Carneliet et a 996% Nat ur e

380: 43504 39scutegangyis (ferrag anct@@%ﬁ%hét%&@e;d@weg&@l 4 KsHateat i ng t he

cyclic 0 e I 4 L00; | t and
E e Lo BRSPS Bk TSRS UG o1
4: 336 G(@arm@eertleeal et99a)h Na(ulQSS() 45@1499@%&#@1 cbal 62896 8)rurd BI@AZY- DA t O
bei ng an angi ogeni ¢ factor in angiogenesis and vascul ogenesis, VEG-, as a

pl ei ot rasgireodplasimerthe syelisel blerd WbSiSf:lsprﬁhfetftttptnelntsh@f@gqlcéﬁpr@ctltctlc@ gagtrangt her

physi ol caI ces ot he

per@eajpﬁlb ﬁ vasoﬁ“?bgldHHM% ngﬁa¥ma8%ﬁng%§gj nd ¢ I%ﬁéﬁﬁaﬁflux
(Ferr ar@er@éldct LB\l SOB Nk dre(MOP 75)62§6'18')a IRBddiEeR & B¥AL 87 aRfiogdnic ERkdr.in VI .
Life Sci. 63:601-615 (2006)). Moreover, recent studles have reported

m t ogerfinglogeReset @dowaswéaﬂemmaVE@ﬁ/ monpietstaned gramtle &ofort ggekits mukiplas

o e PR BT il AREUSE1 G B Sl e ST SRR o'
(1997) Mhea‘tﬁﬁﬂ%rl andEﬂg&ﬁfath moddftcldRrmbsiis SNERilmahflak (Fdri?9d J-
Neurosci. 19:5731- 5740. 0054] "VEG- ant agoni st" or "VEGF-specific

antlégorﬁ)@tlg-SnB’ﬂet1§9t7)3 Sapfrmtﬁnéc@ﬁb@ -sapabitel. dfelbiMudi bife $@. 6AEGF -6t 200Ny VEGF
expr ess evel s, aI|Z|n | ocki i ' itin abrogatin

et nyforsp eSSl B o OReE i Dt e sEME T PBE o RRROaI g2 but
not |i rdplgthelit ceMEGesbiRdial et B{g%éﬂt cﬁm{e@lal‘/géﬂ: ﬁﬁ&%&h@rd%cta&ﬂs\é%@:

medi at ed angi ogenesi s and endot hel1 al survival or proliferation.
|ncIudé&ha@nWEﬂﬁ;§@$ﬂnhwcahﬁhﬁﬁbdt@ﬂéPaB%¢MH64aSiB%4d%mngd§ebhetﬁe

ant | bod! S il Bl BB i ng 2 dgrent Stk bSO dKptiskimly 82t ce and

derjpvat4mgs which bind specifically to VEGF thereby sequestering its
bi nding to one or nore
[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 VEGF;;-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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receptors, fusions proteins (e.g., VEG--Trap (Regeneron)), and

VEGFm gel oni n (Peregrine). VEG--specific antagonists al so include

ant agoni swovarwest2s of VEG- pol ypepti des, anti sense nuclPephss@9dnbi2goner s
conpl ementary to at |least a fragment of a nucleic acid nol ecule encoding a
VEG- p p RNAs of a

nucl ei g\f%%ﬁ r(rio eculqgiaglr?codl%gﬁﬁﬁﬁt%%lag%%é&ﬁ@?tgg%ﬁ gftl t ar get
VEGF;, peagtibadhesbihdEGEGFand kéEGﬁalapbﬁb’bmeg\,{1tﬁrge®brbga:tu@nteagmﬁg sirs al so
i ncl ude nonpeptide small nolecules that bind to VEGE and are capabl e of

bl ocki Agterfering pithi VRO hl?rl‘tﬁj%?tl PR tiese ddephe tesm TR peivitiegy” Wi %E@F

bi ol ogi;

i ncl udega%%?%g%% F) lcitdd(:atf\’ﬁ{e;sn Oglvﬂ%%:s aiglf Eﬁﬁﬁ)logﬁlg%r ftﬂeegtb)ﬁ

enbadi maaigdnist ﬂ@euééEGFumﬁﬁlagbmﬂbaslt e0R4C B6YoPB30% MU 3085, 40Y6, 0%, 86%; 909%% 20%
30% 40% 50% 60% 70% 800/% 90% or nore, the expr ession | evel or

bi ol og.q;amorad%f: RRrgssim lypater biofomeshactuity i VG sIn Some opEadimenis Bhe ed by t he

P s e TGS O o e ey

af fini tyE@Rg;.specificity. In certain enbodl ments, the anti body sel ected
wi | | normall}; have a sufficiently binding afflnlty for VEGF, for exanple,

t he anti bodyl08&§] bi Aa “BVESEGK @Mlt@deIS\ﬂala@ébQﬁytbétthé@ﬁoi\fﬁﬁﬁmﬂi} pM
Ant| bod ffltgfé%t&saggagw etlﬁchPtaqum§§clj Hbencf |h%C6E$0%p n resanance based

assgy ( ucche of & dssay - as t| on
Publ i Cadolnﬁﬂl ve\é%@@éérﬁg&ﬁﬁcahg aﬂﬂﬁtyrf@rVEGFeﬂ)r bmmpl@athgaﬁ 8

(ELI SA) ; conpetition assay set@z Rl A 55 for exanp
certai rh\éE@)Emlt:lmrhiq Vaelmeoam\ive tlum\ddy&n@éndsb@fﬁug@anwb& d@ﬁr@mmédvm c

agent in t|n and int rin Ses or co d|t rein the
TR At SRRt GoonRe BhbEhaP clichs s ARRR Sl S Ui bl PEF L char

bi ol ogi £sylicagdd qusea@&ﬁmsswmzogs/ommqrdﬁzm%qm@y@irﬂﬁhﬁodb&&b@ﬁtfa@@tyl veness as
a therapeutic. Such assays are known in t art and depend on the target

antlisger{ EAH¥A); ané patepktiiios apsys (e@ RdAt9)blodygxanEdanpl es i ncl ude the HUVEC

i nhibition nor. cel | owt h.i nh ssa escribed in WO
50/ 006021 JPOS ISR ol EGE e B Ry be et y ( ADCD | and
conpl enpithpdRdiagtfdn Fa)f% n@%h& ¥ &R itIRaRENSs &Ité%nﬁ’ﬁl’foﬁmvhépeﬁp@e }¢Yr and
agoni stic actl vity emat opoi esi s assays (see WO 95/27062). An anti-VEGF

ant i bodgtiwity 1s mlmlmd yAlﬂmtthebamd)otiy) notythesubjEGEd hmthttdgdleglcsmrhvas alBEE- B or

VEGF- C, nor other growh ctors such _as Pl GF .n _one
Srbods fhiin S0 o e S e B R UG SRR R HT AT o ¢ he
f] %E?I Sgiﬁg%ﬁ’_erﬂsontthé tdi@éi%ﬁé@i‘ladnd%t%hde\ﬁ% f@thé Qﬁﬁ%d@“EQa&pl@é YR DY

HUVEC inhibition assay; tumor cell growth inhibition assays (as described in WO 89/06692,

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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HB 10709. I n another enbodinent, the anti-VEG- antibody is a reconbi nant
humani zed anti - VEGF nonocl onal anti body generated according to Presta et
al . (199AvoQarvgs42Res. 57:4593- 4599, including but not PCRituSe@Inem25he
anti body known as bevaci zumab (BV; AVASTI N(r)) . [0057] The anti-VEGF

ant | bo%\cén'e f‘e‘daa%b&ﬂdﬂ%gm(@%%a ot 4 @@%@_@X‘%e@ es. TR AMBF QJné;%xﬁ\ééST' NCT)

isar I'nant hu anti-V m)noc onal "ant i bodygenerated according
t o Preshatard aiman(I§G9 HantEanak redres. atﬂ?anﬁ@%ﬂbﬁﬂ&% cdniiplemoptatisedctouiiaingd
human 1g@ franmework regions and anti

conpl erfésieRY froy. e parmenHg Yiegh srnoe FH %@0%% e 1ghet Llpsksdmdipastl onal
tib fo2 i t
e DochinfufvRghsb ARt BRRELS AR T IUIRRYRER, LadLEReeBPL TS

of the deacﬁamak ihelgtgsmodt of dey fraeelybikaogibhsranddriiad, fran umdoUgG 7, %ndf t he
sequence is derived fromthe nurine anti body A4.6. 1. Bevaci zumab has a

nol eculd@puiisidhe spayerceis derpoy fam tusng antsbogilyﬁdoéw Heagcizgaybizimab
No- . dEieGUIPRLETS BRhd i BRERPAN SRSy L JEREI R, B O Pt

expr es Huynanea LR\ EE attiiodidld abyfuitbedeadied iAULS (RN, grsafsEorigdecaRth.bodi es

include the G5 or B20 series antibodies (e.g., G6-31, B20- 4.1), as
descri KFéd200, Herentgpdisdatire af whishileatpresslyNacornmpgd Heriprpeiermge. addi ti onal

6. oba. ZSRA BT ot einsliBh i Rnit b 30 W RS ok L b o

Appl i caf 1)0Rs diblib@iahiPOT NpslicaBOR BADIRA60n NSOGEOARBANE 352 0EsdanRAN,
20030190317, 20030203409, and 200501 12126; and Popkov et al., Journal of

| munolrsgficaead aniodisd scQEs. Pag Nos 47,0600, 6.56L198P, HY@F.&3% 654707 bodi es

resi duek OBEEBs RV aRyESdss; B qHafougoR pBRMGRRE, O BRR A RaEh by = "0
al t er nghibyietion NETROOSI0DY60, 280 51MB8E268L 2003(2D685% 20033503 D6 3003393400 BI.
[ 0058] The term "anti body” is used in the broadest sense and speci fi cally

coviér s and 2005l aN 26 rend Fopkaset @l noiugmil n@lmmunolbgln@}tMethDdﬂ)Zﬁgo}@- (aﬂntl bodi es),

oot ) boar e’ Ud SERL By ep S Aence Gt bl en bl diEPERR haden  oq

bi ol ogivpEFa6hbMbihy of LQHAS] F 1y, Nel QEXioNg 1 apt 3, ey 191 K01 aﬁntosbammm
"antagoni st” is oné which inhibits or reduces oI ogi cal activity of the

ant i gerprj alteatigisly, ﬁnnpmmsldue@NE@-ls@éblYﬁc %ﬁt é@bﬂl@g%ntl body bi nds
i bi l.i of VEGF .t o ,i nduce vascul ar en helial cell

VEG- d
brol i fer at | JNOSHBY of At B bt et b bSO SOk PRI BB
compl etiRbibcldMl Rtiholifd§ (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 one 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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bi ol ogi cal activity of the antigen. [0060] Unless indicated otherw se, the
expression "nultivalent anti body" is used throughout this specification to
denot e arweanvidogizoconpri sing three or nore anti gen bi n@iCmgiSsémwmes2she
mul tival ent antibody is preferably engineered to have the three or nore

ant i gen; hi pdi: ' 1 : ' gA
antibog§£&F%%@?T%%%Qﬁgeﬁgpiggggﬁgk?%bgﬁpgﬁ%?%o y&¥§§gﬁgﬁﬁﬂﬁ’ﬁ%ﬂ&%%ﬁ¥%ins a
conpl etia selft. i Ig&nin tigis ogrfiduiraivnahat the thekenODRS bfeach Wadalle domaindoReicstos of a

di mer of one heavy and onelight chain variable domain in ti%ht'association,
whi ch cisAinpan apigsh didingsitean fhe surfage of fienYor-&/ Lidimet fyollectivly thesig GRS

config td 0 L ahl oMl N i cl:

ot ng Ui syt MARofL el 8y bhldhepe BREHY KL BB TGy b R findi®

Col Isectvayigbly dotrath @k KalEDRsn BV c@mpridis@bnly higee CDRSaPEE ic fitanGatigd) hdi thg
specificity to the anti body. However, even a single variable domain (or

hal f ofabHHY fyresesped idiynd mtigenpldeugpraialpaty foper afnityshanthe gEHY has t he
abilitﬁﬁﬁan%gﬁggnize and bind antigen, although usually at a |ower affinity
than the entire binding site. [0062] The term "nonocl onal anti body" as used

herein referg06y anTastdromonebloailn@dbddyoms as@opuiatéfon tohn sutisddgnt i al |y
honbgeneous anti bodies, i.e., the individual antibodies conprising the
popul atdbgrnesk somaaepiletpn ekeubptantialy hoseageneaars gatioadags) {e.othe drdividyalnut at i ons

th may..he..present .i n,mnor,_amount s. ..Mynocl onal anti bodi are_highly
altO .%tlg%dlgs %on(lﬁrll_sg%’g[ %‘18 pg%ulatlot} arg 1c§ent1<gé[tf gx%ergt? ?odr é)lgssrllblgi %Hﬁ%uorcfﬁrglnﬁbr e, in

speci fic, bern al ns sin i

cont r ashuth@orxARMERy BNFEschPRI tifoP BidbintaNMJABE¥nAaHBs A 28 Hightyi sphcifikpi cal |y
include different antibodi es directed against different determ nants

(epi t opwy)g diwestsd agpingicd et astrgenisodly. Furthigrmese, erlcengasiiotconvaesiingle

det i t t ti .. Ih i f.i | "o i cat h
char st 87 0Pt o &N R0 psd5Puers EniE ety SHRERL pyupdit Akt "
honogengams: AERKheddt@hiRdntRbitORd), @8ch RBEbJIGnaN BtiTody REJIEQRRSIIHRG: AS
requiring production of the antibody by any particular method. For exanpl e,

t helSmorowlodetbranaritioo dhesntigen bheused fien rawmslodakidediviteshthe ikbarpetesefithe
S T R R N O R
e. 9., Wobto FaddBirudioas réqlﬁﬁg%/ B AhctiohsT theBIRel P Bakn@iirii AL BsthodBlo@l SO be

i solated from phage antibody |ibraries using the techni ques described in
Cl acksamxampleathe motaiclonel 86064 toRBused d9dgcordadcdviartk shegtreseht invéntioubhay Bi ol .

222551 S, A SR 2SR LR TERSEA SRl  08) e
Porkyi OM&f bd REIBANKRPRAR DNAGRELSNALEE, kS, HSNB4t&RING. 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. USA 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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wi th or honol ogous to correspondi ng sequences in antibodies derived froma
particul ar species or belonging to a particular antibody class or subcl ass,
whi | e t hewoenaiatsen of the chain(s) is identical wth oPCharseé0nHe2sst o
correspondi ng sequences in antibodies derived from anot her species or

bel ongi, %}?B&)gt &gt?h&ﬁﬁ?l%& éxRﬁ’)gé{ c§ hx%%ﬁfé% %uhﬁé’é’gé taaﬁtlﬂé gents of

such an as t ey exnli eSI Ogl ca activi ty
(U.S. RatientesMaocs ﬂor&]aﬁhﬁ»@ﬁl,arlabid rédier visha l‘dﬁpléﬂt are feplaced MNatekiduéctasin aSci . USA
81: 6851- 6855 (1984)) 0064] "Humani zed" forps of non- human g .., mrine)
ant i bodyegvaridle gy ¢f@ Ia)rli‘rli%’@ﬁili Wecighidonocaibady) suehaPUSehaARRt Rfer i ved

hunan TSRS BhfRETORG i SceiftifT sin Ry CERD, R iRt s are
hyper vami fdthewskgegion (HR tbediaaif pheiimar enrmepgadatin bye eplatdues from a

hypervari abl e regi on of a non-human speci es (donor _anti body) such as nouse,
rat, rd8HCIPOBAINgARRUERNIESIdHSe Fﬁab@rﬁ@rft, REM3Bizrq arfibodicsinaYiomprisaf f i nity,

and cagaghidihih S8, R4 ATt FATRARLI LRAMAR, (RModLethdyes of the

human ImTUI’lO In are rep corr SpOﬂ n residues.

Furt he rrﬁ@dlﬁcatiwsram A&dt ta rﬁaﬂt}&@ d¢fﬁfe aEPodopgforaendce 3h deresalWhic Gomaneedot f ound
in the rQC|£|ent anti body or in the donor antibody. These nodifications are
made t enfibedhwil gastprive sabitanbiety alhef ﬂtdfsq:ﬁﬁﬁ@fe ang gypifaHE twe,, varineleWomanisziad

ant I bOd&J/hl\Af%) lll of gu%{anﬁa?lly éfpc\?é{[ﬁe hyp%ﬂaxlag ¢ loaps, C%Erelspeol%ﬁ n?e of ﬁ%é-)ﬂ% Y Iy

varl a or supstantia

hypervaﬁin@biogldbanmn@m bESPORgidly diherike PR r@glmbmaofmmml obulin and
all or substantially all of the FR regions are those of a human

i Munoghabinorleby by sespyeece. Tithe hmmameé édtﬁmtyuomd@alldwdamwéu doynpaisg at lgpst o

h F
oty e o R ok Rt BE sl R i D R Wil T2 Ol et Thnes et

al , Natlﬁfnﬂm% fobufir. 2F S 2farth di Bk, SR FERTRADL. EVarRbe 3820052 533886323 329 (1988) ;
and Prest a, rr. Op. Struct. Bi ol . 2:593-596 1992). [0065] A "human

anﬂﬁbodyﬁdnsmmméahhMﬁhﬂbﬁ%%ﬁ@Sﬁé”éﬂ&Qnan%adﬂ wequenteciflieh26881586ponds
to that gg an anti body produced by a human and/or has been made using any
of the(g dﬂniques for maki ng human anti bodi es as di scl osed herein. This

definition qfogs)hunanmanfahReEYEPECHLd wRikh Yo QX GLYEESmAEIBRLFaR 3Mdbody
conpri sing non-human anti gen-bi ndi ng resi dues. Human anti bodi es can be

producednnsnmgsvgmmUdaneuhmbque@MkdbwmlmnwnhadbrhmHMnnondeambgdnﬁeﬁt t he
h t' bod I d f t lib
expr 6Bt e TRt PeBae Sumphanmaisas ireloigiiiiia” BT LRRiaragy Ta00: 314
(1996) :anBbeR) e@ﬂﬁcﬁly ex%h%s a Hﬁﬁlﬁﬂlz@&é’tﬁtbo% bofprifidedokBhad 48880 binding

Hoogenboom and W nt er,
residues. Human antlbodles 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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Biol, 227:381 (1991); Marks et al., J. Mdl. Biol, 222:581 (1991)). Human
anti bodi es can al so be nade by introduci ng human i mmunogl obulin loci into
transgeniwoanioabep e.g., mce in which the endogenous PomusogoomIss N genes
have been partially or conpletely inactivated. Upon challenge, human

anti bo ' ' er | in
hunansq¥h@g ?y?g§%§3¥§ﬂ£ ép§%9~l”@%%@uﬁ%%??aﬁziﬁgggpﬁggg%g%f%ﬁﬁ%%&

ant i bodyrere gent bimeol TILE-9POI0AE M itangatesty, itlrddimdnamtibadnphe be prephie®. Pat .
Nos. 5, 545, 807;  5,545,806; 5,569, 825; 5,625, 126; .5, 633,425; 5,661,016, and
in the oIMBQitHizaten eﬁhum%%nﬁphl%@ BrRstuciyg R entibods) dlrecfeﬂ@gata@wﬁaqgsby 10:

779-78 rison,

Nat ur e%ﬁéégg@c}i%q‘%\?g@%& E?aé' 7 r%%g{eﬁ 'fb% ?\g}%gvr@?‘% l]“%gﬁn% %%%14 845-51
(1996) ;imNaubaride vitrdYaS e e gBiColeshnoMogyclddil ABRboditd ) CadcendRergpyardatiuszar ,
Intern. Rev. Imunol. 13:65-93 (1995). Alternativel t he human anti body
may belbﬂéﬁapéﬁ709§5)ﬁﬁ%ﬂ@éﬁﬁ%a iZawip L) - BO-09 kbt dyand U Sr Btu¥Png an
anti bo cted against a target antigen (such B | ynphocytes may be
recovereéd from an individual or may have been i mruni zed in vitro). See,
e.g., Col e q006d]. . Manewlaaal pofypephi@be Ssored Gatibedy Floac apy haydl R Li ss,
p. 77 198f) Boerner et al., J. Immunol, 147 (I% 86-95 (1991); and U.S.
Pat Noldensl rpg@nm@ara[t@b@@rormcow@dl feared’ compwép iteleateyel environgicay” antl body

t _has been i nd.se ar ted recayered from
n,g on erﬁn 1na1t1t cornéaon 19[ % 1tS na 1rala IlVlI‘OIl r a s tila Cf% nter ?re

e/ To i Han |ts natural
e nvi r onyiRiostd & thehpdutia |u§est tbathe%%gfépﬂldkt &rafnﬁb@daﬂ\faﬁd]nﬁy agNQRtdneyRss,
t herapeutic uses for the polypeptide or antibody, and may include enzynes,

hor rmné@rrnaw, md@hermr@temam@ugomrommm é@ln@@ebusre&medteé@odmnm eferred

nbodi ol d fied
han on5k bPvner B s Ry w58 pulRtd OO et 2 o8 bl nioine el four y
met hod ,or%ﬁﬂbdﬂgﬁaﬁs detegrh e By Yhd D erytridRo ® A% mbs Hdbly fdle than 8odagr ee

sufficient to obtain at |east 15°resi dues of %@kernlnal or internal am no
acild sewgightc@)ya demeosufficisnpt tnobtain atlpass & uesivacoef Naern{igyl or onthmabygeinei t y by

SDS- PAGE. under dUCIn nonr educi ng, condi,t | ons usi ng ,Co i e blue or,
or of or dbigeagimep BY 1S5 A DindBe B RO o Pule IR RO PRIt aBs.  he

pol ypepkideerc@iiciAfbi Ma/du'c Sohditivhs lhuuﬁg C66AERICHM 0:C Efelf&alﬁ?nsqﬁle@ﬁtalheas'[ one
conponent of the pol ypeptide's natural environnment w | be present

Crd|naﬂmﬂ%@dmgbpmﬁnm(ngommnbdnﬁmwynbmpmemmﬂeanmuﬁndynmmuwabnprepared by
o cf | RETO RGP Venicon o G carPeRgt of BdriBeryire: AUL) a oBaree bl t he
i ndigvi digbe Bfes&ft! OrighRg, feakEdsol 2BE pSIFPHeRle BE LARIIAB &ik bk BRpatc@by at
least one purification step.
[0067] As used herein, “treatment” refers to clinical intervention in an attempt to
alter the natural course of the individual or cell being treated, and can be performed either 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 disease state, age, sex, and weight of the individual, and the ability of the antibody to
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prophyl axis or during the course of clinical pathology. Desirable effects
of treatnent include preventing occurrence or recurrence of disease,

al | evi at iwo 20fo/y42pt ons, di m ni shment of any direct or POWIUSR@/069254

pat hol ogi cal consequences of the disease, decreasing the rate of disease
progressi.on, .aned i i jratl i . em ssi on
B P L e A B ey e e B T ™ e
i nvent ivanclangy tosefatldeirimaitdl efifotts of thedidrapcude ugtm premnitweoished by tease or

di sorder. [00681 An "effective anmount" refers to an anpunt effective, at
dosagesherareutispilplgncBeial effects: e "prapibdacdicylly ¢féccive paoentt Ficrgde pi agount

t herap I.C O A .Cof : N r ] I unt" of
2 thor Shskivg ot ALINDMAT fer P U fme ook lf O RUNLATHL Lo BEh BRIk YReATC.

st atse, raget. Tsgisallyahd noeh@bisafify, binec & pebiptyldetad dosamdusethén aldidetd pricefto bha
antibody toelicit a desired response in the individual. A therapeutically
ef f ect iAhecadiphsigee pEdisgase thihrrophylagiically affgetivermeust widldhe lessedhamtheef f ect s of
the th i . t wej t.her ti ficial

ef t ecr anaipeliiepERat FhpRl BF NN Bork SR AREH B 1AE0Ek:

ef f ect itv@orsathcdbsagRsicantfRtivpanbodsf @fc dnigfigche ¢aibiddrimayied@ehheve t he
desired prophélactic result. Typically but not necessarily, since a

pr ophy |ratcE obessiscr esllgigednoe thapipayttempr sieg: mtgbibf1.catslem teespnqg &ted page of
di sgase h r.ophyl act i cal ef f.ect i v unt will. .be | ess than the

el apdlt P AgpP Y BAHARE b At B L n Rl 1 885 08B o,

early aitdnabt sleRge1Y WPy Bimok heetdshslsapdibii, enddnye &ftéCluimee grvabdndfr t he
angi ogeni ¢ i nhibitor may reduce the nunber of cancer cells; reduce the

pri mar yehigrede semg extenthictoir mqre obthe sgmptgmisgssasiasedwith the dispddgr diodhabl y st op)
cancer cell .infiltration into.perjpheral. organs: iphi.bit {i.e., slowto
oo G i ia? BB PP R SRR ity b efgrafig ext ent
tunor  ghawk Bytoe. ForlcBhdePWRRrdpy, SHIDR:yEX tvaRE ca@r eXariFIE Soclhedsh@dpyMpt ons
associated wth the disorder. To the extent the drug may prevent growh

andfSor dgpaspinggiegtratpncdnoeivat.dimsto discapmpropessggn 65T the respansrratsy (RRbxi c.

For canger,.thera effjcacy,.jn vMivo can, for exanple, be neasured by
assessfﬁlmFWé)aﬁ$§?$%ﬁﬁ%wﬂgépbﬁgﬁﬁ? time to disease progression (TTP), the
response rat|gged|RR) ::SKbH fobREsiO FEESRORAR reRAGO Proddbi@ldntar tRf tithé befirst 0069]
"Short progression free survival" refers to progression at the tine of

first ttumor asassesshditpendapendiniyponf tdnecrtorpemor the dimst dimeoof ttmenr t he fir st

time of tunor assesspent curs about. 4, .3,.2 ar 1 nonth after.injitiation
ot o odvren AR DGR 4 Prce” §uiat et i Ciioho repoiae Db Al

parii CUls@lssHbieRsEdR bARORSEGThe %eﬂﬁélﬂ@r BRI IBRLs s N SddBnRfdithbhtShe t UOr
assessnent for renal cancer is 56 days after commencenent of anti-cancer
t her apytime 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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[0070] The termnms "cancer" and "cancerous" refer to or describe the

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

unr egul atwo 20sbd7sgoowt h. I ncluded in this definition ar@Chars2em/oerd4

mal i gnant cancers. Exanples of cancer include but are not limted to,

car ci NG drYBRNGFcRLAREL TR w AL B0 1y AR Fhemlifhy 16P:fRAblaMI 2

exanpl es of cancers I nclude squanous ce cancer ng cancer

(i ncl udiolngH&i@[ﬂ'& I@rﬁiphoﬂnu IQEH@WL lymphe@ymml(SL):NHlL inimgledﬁrmg’ade/folhcular

adenocarci noma of the Iungd$ squanous carci noma of the lung), cancer of
t

t he perNan@&ﬁﬁneWéEﬁ%ép %NHEahl@B@rad@é@mqn@b@?tl%NH#a@fg er (i ncl udi ng
gastroi, Qﬁlgﬁ(’it!l@s?llc I\ﬁillﬂclﬁé Hé%gﬁﬂ%ﬁ L1GARCL] NG ! %3‘?31% NHE mfdnf@lccgancer.,
ovari an’cancer, |iVer der cancer, rea§t cancer,

col 6n dampRéma;COIDS-etitel lyephork, arkinwWariehstionh's Mactﬂg&ibuhﬁerﬁﬁb cdhrenid, sal i var y
gl and carcj noma, ki dne renal cancer, |iver cancer, prostate cancer,

vuld val wabwwﬂw}iﬁ@iao&é&ac@te %@ﬁh@bléSt@d?‘é‘ieﬁbﬁéA%H Hpigy icell dqulrprass; OT| heafl
o Foabe i BSFOMAR R el FRbl TRyt BR A S TFLATL, Lo

gr ade/ f»@éll aCdbindFmdivbscul b ppeslitedtion essosiade wditf fhagemMokds, &degih @li@ds that
i mmunobl astic NHL; hi gh grade !yérrphobl astic NHL; high grade small
non- cl eﬂéwwt%b‘fvlthhﬁlﬁﬂmﬂfk)ya@ tsesyNHomeant | e cel | | yrrphorra Al DS-rel at ed

eem a (byTHcaPs FOsT A de gnt"ﬁ’%‘ifal&em?an?%“xﬂ%?lncﬂlg%% R Hl g o

chr oni G KA & tHuén anehkBRb R suchng aRRS ! & dkatihe, |o)(rfﬂ@h@rpf%ﬁhé fer at ive
di sorder (PTLD), as well as abnor mal vascu ar prollferatl on associated with

phakondlr §€9é>1y,é1@ewbj$bmtla@tlﬁ hdvmassoci ated with brain tunmors), and Meigs'

oot i wDEEh, & Th@pbh G o Rcor BRI etk o MER M b BRI sy gt 0

cani ne, Esaaahg@s oPintfGlnb&&herBp &MY inchdg, HilalSEhited toPakl, eRdméthe@plizan.
[0072] The term "anti-cancer therapy"” refers to a t herapy useful In

treati rv@ema,rgrewth Eh@npf}e@&eoﬁs @ietbxic ageds, aghgs agpdut rgiztgertherapnehtde, but
are limted t herapeuti.c agents wthlnh bi t ents,
vt ot odnEggRlsE By PR clL BT h R G PR tsShe: deiming bEdted?

agent s 1su@199§5&iHERa®§rﬁib%dle§rﬂdtl tpby hhﬁbo%%“& i@HhaPERGKH BYRA TS chRrt r eat
cancer, such as anti-HER-2 antibodies, anti- CI§20 ant 1 bodi es, an epi der nal
growt h (EéiﬂRO rNtagoEftt(012., REGBRNC &maa@mm‘tsttor)( BER I/EGFR ynlobitore(c! gl esnib

ST B e Rt B R kD

CO%p2 i kb ﬁlﬁfbl&? (Se. ,ce@&'oﬁﬁ)‘?)ihi%}ferdnﬁltc%/{cfk%ﬁ %tagbﬁis%%e%euﬁﬂiz%%’m Sts

(e.qg., neutra|2|ng ant1 bodi €s) that bind to one or nmore of th ol | owi ng
tar get sintikedes) Endd Bivd thronB38r nﬁrebﬁzlthe 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 ANGPTI1, ANGPT2), TIE1, TIE2, ephrins, BvS, 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-8 (IL-8), CXCL12, Leptin, Midkine, neuropilins, NRP1,
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PDG-FR- beta, BIyS, APRIL, BCVA or VEG- receptor(s), TRAIL/Apo2, and ot her
bi oactive and organi c chem cal agents, etc. Conbinations thereof are al so
i ncl uded wo 2btv76420ent i on. [ 0073] An "angi ogeni ¢ fact or POT/USBQ@a069256 a
grow h factor or its receptor which is involved in stinulating the

devel opgeps P?% emaggﬁi)g}lfg % roPlafe eq,derl{?écﬁ)éﬂafoﬁleﬁ eﬁ COGH! f‘éetoF(?)%’EE@rF')a' cel |

growt h, st abi vesse or vascu enesi s exanpl e,
angi ogematelef daﬁmd%romnfaudﬁ,esmtallgrm(ﬁmBH PlGRRlalq)ha,oeP@GFRAE% and marrbers
of the VEG-F famly and their receptors (VEG--B, VEG- VEGE- D,

VEGFR2 Hsigtromtr @31N), BregranybngProfifgHn. ) rarxsf%mmﬂ %F@ngfaéWﬁlpﬁlaéT@F aﬂ%h?m y

(7oL B2 0 000 R R g Rl B N P10,
(aFGF) alkd, OEERA, NbEGF)NotEﬁ}ASenﬁ@QSeIBA@,SeBMB’FCRolEﬂL leﬂcstltai/dnﬂd fileeAul ocyt e

col ony-, stimulating factor (G CSF) , CSF, Hepatocyte growth factor (HGF)
/ scat t drclpdefagtory Ff)promﬁfeeamgmmlsaswthaS@SMbmli ccpte pkt ouldwlskinglide

neur opi v NRP I

endot h f{fl&tg t%%laféelyap%% %B@@W%ﬁ%ﬁgﬁl ® elﬁll%tgégo \\fﬁchofact or,
especi glGy- IPDKEFB@udd?aa:gioahlthorQEGPpm k¢ aomaheﬂnqttfp@ph (EGE]E?B',\DSTGF
Progranulin, Proliferin, Transform ng growmh factor-al pha (TG--alp

Tr ansf cngiRinkprook ifs faelyomdEeB-a phean@ Cdybetaubasy e-ge &legsbyinfaadd r‘\l%ﬂr%ha
TNG- al LAl k 3C bo4
((aty 3 (%@lh Annflu%‘% herysllonc?g’\lgwp c%trye?s eftl% Fg% e 'gcgaal oégzezggg?zzg 75958h0as

ESM arfténlaﬁf&eagﬁalo (h9990@&&5%@&&%%541@9@3598@3@ Tohinakt aaqgebgr@&c@ waund
heal i ng, such as growth hornone, insulin-like gromh factor-1 (IG-I

VI GF, eRiefddrgnt ge-ewihbleddistpg kieym) angogeniq ﬁa@toeﬁdmdnSatﬁmm%M@ J CZIEG:U)
CTGF a its famly, and TGF-al pha and TG--beta. See, e.g.

Kl agsbp(?fhcng;?)dﬁps%ﬁ)re (1991) Annu. Rev. Physiol. 53:217-39; Streit and
Det mar  ( 2003[))0’73](3Ogﬁklﬁe'agt?—aﬁéFBé’etﬁé-Zg%nt F%ﬂgﬁf@nt& ifhibited ’o‘ahﬁ%%gbggglgésw e

Medi ci ne 5( 12): 1359-1364; Tonini et al Oncogene 22 - 6556
(e.l§., dapamfieori‘angiogéngsys krdobwtprarrgfetﬂgtem smafllafnolcclsiawwaghlt suBsteece({ 2003) Int. J.

Ot bi e mucleide tdiing w0 dinhlhin S RNA RN AU SR o e T o o

to a Sr[@dlhteﬁ@hﬁéiﬁ' Afcc¥RbRbAt FTURAL @Hﬁ@tibo@ 21 c)bﬁ}!%ht%%f ﬂl@lOﬁ'p’F&Hﬂg Peofe- 9.
an inhibitory RNA (RNAI or siRNAY), a po?lypept an isolated protein, a

r econb|thannhlb1tm@1¢genans azmqub@y@swo pr gidehingde gescolar pergicabilipy, ottledrns t her eof :

that in a ene vascul sis, or undesirable vascu] ar

o eanerty O BAFRIRT deRl § B BR h arh p ST e BRS¢ hat
t hgpant o ARHR 9B hd BURRIthd HFiGRAR dcNOFLoAEE FhSokdiad fabioRdr ADFEC thC kpdrhe
ang|ogen|c activity of the angiogenic factor of Its receptor.

example, an anti-angiogenic agent is an antibody or other antagonist to an angiogenic agent as
defined above, ¢.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 (e.g., PTK787/2ZK2284, 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, IGFIR inhibitors, COX-II (cyclooxygenase II)
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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exanpl e, an anti-angi ogenic agent is an anti body or other antagonist to an
angi ogeni ¢ agent as defined above, e.g., antibodies to VEG--A or to the
VEG-- A rewoepoavo7§e0g., KDR receptor or Flt-1 receptor), PAmMUS200DGFR54
inhibitors (e.g., G eevec(r) (imatinib mesylate)), small nol ecul es that

bl ock V Pl & RNI{ r) / Sul
1248 (sunl tl nlﬁ%%r}g{) 55%@9 c%\/%%%ﬁn%y% E%}s%é lsgﬁz%g eﬁH@@@ﬁea I nt elgnati onal
pat ent IMHE2I(Catraromc VD RokI4Ad, Wé?s’hQAUSA)AIaﬁdl aﬁgigztyﬁgﬁllsjmth@e:r‘[ﬁl&zme Iﬁtd)de but
are not_|limted to, the follow ng agents: VEGF inhibitors such as

VEGF- s gibpainee dBouldssriiale.) amtEhirem (Eﬂl@wﬂle@ﬁ Jianf .cmnbmagonse%ﬁepﬁx@ﬁhyr

Eg:ﬁ%laﬁg% Bﬂégg lmgltaﬁ%ﬁlg%ng%%%pw %P@%osﬂgﬁﬂ%%t %Oys %&} g’:ﬁ%{l nhi bi tors,
COXsl | dotlygdnOOXNDEVBEE ihhibitors hiddit@sed iVMES. 2Paf.Medst 6,5348248bhdPLBS Bo6Mase 2)

inhibitors, and MW-9 (matrixnetallopraotei nase 9) inhibitors, CP-547,632
( Pf i zerbothhef whikhy areigegrporatediin fhey quirgty & afljairposaes. Anangpeerregsapalso

Vat al anBoparey EREGRAR ALY o S REbEh. G 8, SERTH ARG ')

Mac uge ran(l IF gaidra (i 99 1 pg hias Gy UPhys NK-58888 - 38 KareOahd UBfthrQQO%) Oncogene
Inc./ Gl ead/ Eyetech), 1M862 (Cytran Inc. of Kirkland, Wash., USA); and
angi ozy?r¥é3173 yRtnas Teble PHisppeanti-eegipSnikthyrapy (IBmaligrant melsngmy); dsEraehi r on

(Eneryv r ene s )
Y A g EP PR ERTBL A3 P05, i Bty QLhgsodthpBEnest sy

col | aga%sg/ bl TaME@'Tlshﬁ@kﬂé\if@ﬁt&la@gﬁ)ggﬁlﬁ@é&tﬁ@ﬂ ahd) Sdt09(205’§)tlnt Mosiin. 60&3)4 524
and 6, 235,764, both of which are i ncorporated in their entirety for all

pur pos 200836 (czngF ablreh ils;tmge@ﬁt@gw%@w|a§@ntw@dnatchméalatﬁglﬁbgenes| s

i nhi bitors ostati.n, .endostatin, un and
b Armor e ( 1088073 TSI Bhy ngPRags st Bifrars it A8
Oncogenmorgerthkantidif Qorﬁﬁ’rl@s the TN iRisBatidrSdfl a8 nboabElt Qgﬁﬁ" c ther apy l n
mal i gnant el anoma); Ferrara & Alitalo (1999) Nature Medicine 5(12)

1399- 1364; TOKT6] etThaterrn( 2008 Crrsoferses@Ph@singefcB566 spbstence tlTabI e 2

listin wnantl nic fagtors); and, ,Sato.(2003) Int. J . din.
ool et 0naa s e FHF o 861 ilon AR 1Thgibidcls abhsednisea
clini C%teh&éd%%ﬂclu&@@&%ﬁctﬂéﬁs&t@ﬁé@‘(2 anyt @1’2‘9'&@@%{&! l@elﬁq)edh@i%theh%feﬁﬂics to a
therapy useful for inhibiting angiogenesis which conprises the

adni ni stgeets, and tofinasuchrs icnameitiogldnaativadgenos of RORER], Tingal, pramt dcantimalbxi ¢
agent" as.used herein refers to a substance that inhibits or prevents the
funct i G OF ag@e%tﬁg&}e(‘i?o frauses destruction of cells. The termis intended

Chemot her apu 0 agem s e o Ay o s of
bact er |tedatn?e£n1| 1] aein,cglpl Eimpdes efrehembthorapgutit, agonts ﬁrzdwfmnasherhﬁsabmmpound

useful 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, triethiylenethiophosphoramide 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,

estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
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[0077] A "chenot herapeutic agent” is a chem cal compound useful in the
treatnent of cancer. Exanples of chenot herapeutic agents include is a

chem cal worppoumss2aseful in the treatnment of cancer. EX®Opltusg000/069254

chenot herapeuti c agents include al kyl ati ng agents such as thiotepa and
CYTOXA I ide. 1,

mpr osL R o K o O R uome,

met ur eddpaesurén dudlr Bdapastiat yhl@dkdatoeiasfoantistieg, hythagtiak amimesnd, aad udi ng
altretam ne, triethyl enenel am ne, frietyl enephosphoram de, )

tri et hipnanastc pHFEpHSSER éﬁethﬁﬁﬁlecll}’fler?él{lhwlﬁ G SHGheamisHb censeRilns

(especi al: 4] (o ¥ Ty ; t egy J I t he
synthef?%aﬁﬁgw%gg%%?%E%%gggﬁg%% r@gg ag?%fs%%§%§2¥%%?h§%%%&h?%%@g%gﬁc|uding
i t'ssad@sell g3l g6 (94 pedarnticianacldingldaemichy Al bisphosplsiatgies hs
cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin;
duocar ralRdranate: #E| CHRRTHELCH @S ¥ipHtan Bep @Izt asg dE Mo g9l 1glaépdeBl - TM ) ;

et ar dir o B G BhEhdon R A e SRR MR iR 9"

est r amusithiri@ycih f afcaiiic dslcoriRihy, od@inbaytinScar i cin| Qir@idvafiche caxindghilin,

hydr ochl ori de, nel phal an, novenbi chin, phenesterine, predninustine,

t r of osfcammRMyRiscdactineay@R. dlauperubisiu defasibige ) -aezeararad-nageucine,

chl.oroz 1 O Qtenqustine, | i n nj.nusti ne.. .and rani i ne;

ant o ot R DY R R B TPl P B0 g A PR

especi alodkyrubadin, hearsl @b ogariblih ahebokld: oA icPirape@atdordtscig, €. 9d. .,
Agnew, Chem Intl. Ed. Engl, 33: 183-186 (1994)); dynem cin, including
dynem dilgrupicinpmastedoptyeinameomysins Rudsasanigungha Cemyaepheaples 2omd.ci n; as wel |

as neocarzfnosiatin chronnghore.and el at ed chronDprotein.enegi Ee.

ant i obi BEF AP ROSHEIAE) PRANPLUP RIS BECTRSHY S AT ¥ +P ?r%‘ A

azaser i sa@ptoRl LM EdpRszocib dfibb RN, GibBninfkl! ZRbEhth, z6bMNiM AAY Ghdtabolites such

car zi nophil'in, chrononycinis, dactinonycin, daunorubicin, detorubicin,

6- diSaz as Snashasraxateaint SuiduareyragiDR- AN EP I 20id dentesugh Bedhras (dementerdi.ng

nor phol i np- doxor upi ci.n anonor phol.i nodoxor uhi ci 2-pyrrolino-doxorubicin
nd” dedRRESTH PRI o, S RREFRI A PRACRRS MK Rl bR RiE RS

Mt oNy Ghfagi S tiaSgUdhine Y& Midfre MNGLPARAQL hficit®id, aACBRIRMY GLauridine,

ol i vonyci ns, pepl onycin, ‘potfromycin, puromycin, quelanycin, rodorubicin,

st r ept onimefun, cytirabent, ddsokyuridineh doxsildiidine drepitabane, Mpkwrodineitandrogemy subh ci n;
anti-netabolites such as nethotrexate.and 5-fl uorouracil %g-FU);.folic aci d

anal og8<AUHEP ST QRS BRYPIRPTORIAIAIS: Traleanol SRR ONANF; t5Stofaciong  4nfix at e
purione RARHBIBcIS i RSttt @D iRtarl; MBS SRR R)gﬂ_éraicﬂereplkﬂi!s@é_pgﬁéﬂ i€,

t hi oguani ne; pyrim di né anal ogs such as ancitabi ne, azacitidine,
6- azaurfrdimescidacegihtons; abdaphosihiaméde glydenikyamindlevelinid exidf énihirailne,
enocit aal%rilsI?allce:r’inef; 85[1%%{191.;%?8;811&&%2 (e)(?a%%?(at%;u (?er%ofamine; demecolcine; diaziquone;
elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea;
lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazone;
25  mitoxantrone; mopidanmol; nitracrine; 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, ¢.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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as cal usterone, dronostanol one propionate, epitiostanol, nepitiostane,
testol actone; antiadrenals such as am noglutethimde, mtotane, tril ostane;
folic aciwonrepmlesizsher such as frolinic acid; acegl at onecTaisdapherphan de
gl ycosi de; am nolevulinic acid; eniluracil; amsacri ne; bestrabucil;

bl Sant [ e B4R A HoGicnd RoAL-ARhAY, HETRS C&'hfd Atcfll GEAGLOTE LR hi ne;
el liptinium acetate; an epot A T one etog ‘Ucrd ’Ilumnltr§t

hydr oxwﬁﬁ@,guahmltmaamtolbmmedmemonexata;qyﬁtanm mml@ sacichs cag)latﬁyémlnm ne and
ansami toci ns;. mtoguazone; mtoxantrone; dannol ; nitraerine;

pent ostcafionlatigheinhistine: plafiarmpetepesidq 6@09(@&1tfpﬁfﬁ@ldepBﬂ@ﬁquqenY@créﬁinéo 2-

et hyl hygx AE t%‘fm@ x@ﬁ@%ﬁ)"ﬁ@ N&vanbiol(; rt}mg(%des %8&?&%&0'&1&18 ARLGX a&ﬂdﬂﬁte’r\lﬁt ur al

Pr oduct's, uge azoxane, I'roger ma

t engaz om(sziambaddrohxte ailhqﬂéﬁeﬂﬁ(,Caﬁlp?osaﬂ CAT-i p)t(imhmiﬁﬁg tht Whmﬂ&glmen of
tri chot hecenes ‘@gespem ally T-2 toxin, verracurin roridin A and

angui ditgytecanrgitinartiU ydlgeenvren); qusﬁéﬁhlmr@rﬁj&q he; mitobronitol;
mtol a cﬁﬁﬂcﬁo&eﬁ%%%@n][ éﬂﬁffy(? a?ét 1ds%ﬁapéﬂ%ﬁ}l§%j{udp‘5a§eg

cycl ophosp X0l I'Sxel (Bristol -
Mers Sguithéradtnan |léi@§¢vorl?f (Lo itiplainy inklud ABRAKOREHpl atin t@aﬁﬁﬁﬁ hi@g’lm%ﬁ ee,

al bum n-aﬁi neered nanoparticle fornul ati on of pacli taxel i can

Phar madEQLEOA); phihitesy PI@éﬁhﬂilﬁb%@ng Ra, EQdiRs(e; 8- i@ timhy r Ydodet axel
(Rhl ne Hl eg%% F\é L& CellA I‘BHI%Y&UO g%EQMa%eutlca ?Ecc% tlable(s?’Ell\{sZa 18 z)r

genci ta | ne Ko roguani e, et PéX5e8; t Phum anal 0gs

such a&ie{c)ﬂv@tﬁ)\le@bfgnﬁ@ﬂhgaﬂsmm atl n vi nbl asti ne; platinum et op05| de (VP-
16); ifosfam de; mtoxantrone; vincristine; NAVELBINE(r) vinorel bine;

novant rone: [0871posidke: inglided iaxhis definision erpestirhormensaserss Hrat axtdd oda:
band t t CPT: 1 t t
ogi ootk et HPRL R Rt FOATED Qe whae B 1) e B Sl R bi 1 or

RFS 20QQ¢cpdirfrhotriAsm (S B MRY,nhebdiRg, 6PMERIple, tahbA/Nd il ROLUNVLDRRERC aci d;
capeci tabi ne; conbretastatin; |eucovorin (LV); oxaliplatin, including the

oxallsi pltampmfetrr)etathefnne rdadoméane(F@Mﬁ@)@tambnﬁﬁbitm@n&n@,fkem@m bha]7R&E

br o1 1 PP i FRRFS OBl et b in BB ot i b BB T ot ves
of any pémhihg, ARGl NS &iropls ﬁrddﬁ&kdaﬁﬁdhé Mk $1a6l8, isBH 4s0fbra3kSmple,

anti-hornonal agents that act to regulate or inhi'bit hornone action on
t unor s Khemidszodast imawghutgensdaMESAISER inggeserot mgaeen A%@Mp’t&iN@mdul ators

(SCR) S Lo, BAeTmler LRI o0 (L PEL UL IR NOATE)
keoyi f eA‘EIMi-}jﬁX@?ag&s%ronEaMd éﬁpﬂﬁirog%ﬂg sfcﬁag%-ﬁg}hldé Qflﬁl'fﬂnfu@@ eolca"}’ﬁtgﬂi‘f?éeas e
inhibitors that inhibit the enzyme aromatase, which regul ates estrogen
pr oductlewgmolide, ahdgedredinads wtlaadsoxasuadhnas, 1,3 droxekaﬂphelpomde cytosine
analog); antisense oligonucleotides, particularly those which inhibit expression 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 expression inhibitor (e.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® rlIL-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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4(5)-i m dazol es, am nogl utethi m de, MEGASE(r) negestrol acetate,

AROVASI N(r) exenestane, fornestanie, fadrozole, RIVISOR(r) vorozole,
FEMARA( r )Whebroawed2e, and ARI M DEX(r) anastrozol e; and amCrAsaawogess such
as flutam de, nilutam de, bicalutam de, |euprolide, and goserelin; as well

as troxaafti:t I ( =di g de. c J ; i.sense
ol i gonuc eodt%ltygggl,e t%ﬁ%@%?ﬁ%gﬁoﬁ%ﬁ %’ﬁ ?Hﬁl?é%ﬁt?éagﬁ%ﬁ%?se %g‘)neng gzgotllal%es in
si gnal itimge pdrhinwayidon aml fypatledbsagesaiiperfeont 10 e L0umtsi(Gedyal panlaysuch as, for
exanpl e, PKCal pha, Raf and H Ras; ribozynmes such as a VEG- expression

i nhi bi tor (eIOQf.?Ql ANGP Cpedngg oninhibEo st RepCrasg o 1¢duRe 2 1Y ey s fUBRIeH ANGPE or ;

. ; ; . e,
! EoveCTs S, SR S ge 1B R o Bt BB (I btk du vaCET E
L URFOT Ewé{Ir Jecicagpoprafeabl g2 02, bn fichict, idre ARARELIY X 5D % drfgrbatdd] anrm@bhi ne and
Esperam cins (see U S. Pat. No. 4,675,187), and pharmaceutically acceptable
sal ts, raefeEdloe! Péridvde i20es 98t0. angreder.t edugp ey mhifignagfeplp the sgneiemsn

th " S t b ' ted. t i

surt el UERRT RS, g B0 SRR 845 s 9 bRt Rk PRr v 1

or to dgshdQyc stheintiRk bf tlebRgRIEdels ihtanlobtnibaisaiRfseci ated that there will
be many ways known in theart to determ ne the dosage and duration of

treatnent. TP8dal Thetwrmediagnesis ighsadricssin & wiws te theademtificaiien ¢fat i on and

typi.cal dosages range.from 10.to 200 units ays). per.day. [0080] To

Y Bl e SRETR O Mo isbs B S Mdss el MR BB R aheirer B o
anount 3fer (PRBAERALDR ofla EAICEF QAR wRY mal BOMIR fOm b PAMBIlr tréstmB@ant the
ability to cause an overall decrease preferably of 20%or greater, nore

pr ef er abgiyneoaf ThOGsTo ' prggeesieris uspdderais to fas e thetprgdigfonagyhe Bsgshoodod 95% or

t . R i nhi.bi t f t.h 1 t he di bei
{r oat ed LA ERpanyR ety st ha s e ARE’ Sbef bereti WEPlRS, ¢ urmr.
or the |8chRo® thBtPRIenOWill Jégpd@lh%ﬁeﬂ/ﬁs&ﬁbl or QnfaleiaBEAa aGaticei-dgfis. [ 0081]
The term "di agnosis" is used herein to refer to the'identification of a

ol léc ul cancayithguatyh dh ogé cmboditrene thedirsdiaisen whatesan diie éxdent of thoke eespartses. In

i denti fication. of : t to identificati f . patient
who. ey BGHRiY-dfy Bregiehon Kl oy bRt oF tsirdheto e ot e Siinosi o+
i s usedyfgiebiiniRoveebBEWiG tl;e!aﬁléfg/ift,%%] StdnPle REatHégt Witk glphhRafr aferflit cal

benefit from anti-cancer therapy. The term "prediction" is used herein to
ref er tagenthend fok elcetti@wn getidrhof tamp atithewtt dissiabd recespoadl e irbdictiYeanethadd of or

unfavorably to a rticular. anticancer ther . I n one enbodi nent, the
pr edi otMOITVFRHEL 8 b s misalldie TEe Ryt SEHimsdy. PR IBARCaRBba! ment , ¢ he
pr e Cta!pﬁfbph%{eadée%ﬁn%rg ln’l{tﬂl‘ﬁ_fiﬁé‘srfo@ﬁﬂ/ &aﬁti&ﬂ@r ﬂ&ﬁ@r’i’c@’@hé fe¥ictif@hethoR@bf @t Wil |

survive Or | nprove ow ng treatnent, for exanpl e treatnment w th a
parti cyiresent inecrepauit¢ caluable 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 s 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)
inhibition (i.e., reduction, slowing down or complete stopping) of discase 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

treatment; and/or (8) decreased mortality at a given point of time following treatment.
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agent, and for a certain period of tinme wthout disease recurrence. The
predi ctive nethods of the invention can be used clinically to make

t r eat mrentwoeeiogi7e428 by choosi ng t he nost appropriate trearmsaeoomentad ities
for any particular patient. The predictive nmethods of the present invention

are val uabl gobé’ﬂ' S irfe Fé‘h%d"lo%tg' {3t 's&rvf‘vaPal's hﬁ’eQit he‘réin 'ut ﬁe?ér%o LOVIRPRY ’Aijleast

favorably to a treatnent eutic reg

i ncl udiingeaf,Grycanalptas, Oﬁldmyﬁalstﬁljlaivhﬁ@ﬂ@fapaum tt&nmbimer apeutic agent or
conbi nation, surgical interventjon, steroid treatnent, etc., or whether
| ong-term sdP%‘Ual dhe tove ‘argfunis, usedin f@wbmdasttsﬁéﬁap@tﬁfﬁ:ré tq @i drshiable

i kel Y ook Q0RRLpe BALIR ol ASRONRST nidfl ey AgaERSEH, USing any. endpol nt

i ndi cating I'ng, Wthout limtation, (1)

i nhisbi ti on, [nossjorrecemtcameneﬂt ca@l&ﬁﬁ@@uﬂ@ﬂ®9ra§@§§1@g’lvaﬂdﬂl§|e Jolgs, . @W ng down
and conplete arrest; (2) reduction in |esion size; é@ i nhi bi tion (i.e.,
r educt i IBRIDItIDNOLR) Sﬁgled-’@fmt ot d@@ﬁﬁﬁlmge@t@pmcwngﬁlowng 9@ 206 |IcPmpHetG | trat i on

0L R Rl TGS A SRR b P B Sy

rel i ef ,inkigitRAEe SX%d8EHon, Tbwalieidwn G0t etmpﬁhg)a@fsaagdagé &4l infilthtibRento
di sorder; (6) increase in the |length of disease-free presentation follow ng

t r eat meadiaccrtmtioherplgy gensandios dissuesrinkibitiop (ac. redugtioerslqyoinatiown or cereplete

rrtar " 0oholed B ARG PRE aghoci Ty Mer B SHSg Widh ey, g fRulfER " 1O
f ol | owitgGrebillemaneHtGsibh 8RLBTRI of tHO 8ALasE MRidne kelict RE B&thE bxtehtS oﬂ'&fédor' n the

broadest sense and refers to any desirable effect and specifically includes
clini canorb@mptmnsae@smwcimdhIﬂ@r@smdetg 008%}c @ thalength delsshictfrean be neasured
by assessing. .var.li t ent.
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o s B ko B ng RERGRE & s Pithrenyicios b doieratd Seflbt S uct i on

in the m%{@%spgﬁsedat%e@fﬂ%r%b&%a%n@fmwat SYIRE SUTBS ot R lbRihd theat@&ON
Si ze; bition (i.e., reduction, slow ng down or conplete stopping) of

di sléase ceI{HJMRHHEMafﬂunhnmnbomdjacent perlpheral organs and/or tissues;

i nhibition (|l re ction, .sl ow ng .do or to f dlsease
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based partly on Identification o
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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bi omarkers that correlate with reduced clinical benefit of anti-angi ogenic
therapy for treating cancer. Thus, the disclosed nethods and assays provide
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sanpl ¢ b B B 5B PEUGr o r Pt SR AT E8 DRSSP G
embodi @G‘F%nta_@@m?@rﬂ%lta%lédsfr&ﬁtt@é Refnf WA iR@LAe bx Gl RNtV dls ¥NBIRIFIR Ng
anti - angi ogeni c therapy, where the sanple has a PI'G- expression | evel of
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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 expression level of less
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t herapeutic efficacy for treatnent of cancer, conprising determ ning the
expression level of PIGF in a sanple obtained fromthe patient wherein

i ncr easedwoexproagsizon | evel s of Pl GF as conpared to a refPeTArsc@9I®earpd e
indicates that the patient is less likely to be responsive to the

ant i - anghPRERk Gl bR Th3pfe T o TRY-BEiERRLNGY (e patient
bef ore conmencenent treat nent. e sanp e obtal ron1the

pat i entadafihigtratidheofaOVWBERaetpatistafich ag&tmatnpld, An aimé Vagiogitivedy, ede sanpl e
has a Pl G- expression |evel of |ess than or equal to 28 pg/m. In sone
enbodlﬁﬁﬁ%émﬂﬁ@’sanple may be obtained froma patient currently being

treated wt a i i e has a
Pl G- expres |on IevgﬁéRgﬁﬂggg%?%a%&%PO%gﬂgp%ﬁgﬁggg%g%g%?&$hT§§§§kgr

enbadi memt 5o, clghearitons) YirMgRnas blab@raPYareid) hh /68 cakshial Molir@pairﬁml@tf a VEGF
ant agoni st such as, for exanple, an anti-VEG- anti body, bevaci zumab.
[ 0089] FAMalssh wChﬁb‘é‘éQ inclyde sqeapaus 6all prnser. deng %n%t(mbld@fg Fablagql hg a
cancer angi ogeni c
Chor apy TGRSRt FOREAT S E B AN ST B Rt R Bk Pk Ko ecer on

| evel s @fciflirkFofxse ﬁﬁfgpasaﬂ@br both Ifeﬁfc%@mcnepampﬂhﬁar chif €ers @d¥E EortBymAre

obtai ned fromthe patient before commencenent of treatnent. In one

enbodi r?@mer(mluémgma@rma®8@a¢p@ne@xmné@§tléﬁaméw@hol@iﬂsw@gscer\h% caccaqual to

28 pg/ In _sone,.e £ be obt ai ned f nt
cur DenttyrinBr g HE AR b SR BRb el PR PGS SR SHELARBHE (e

sanpl e daa&r aenﬁbﬁetrﬁx Bf @SHhOfurtiay@h, @flvé?%ﬁdnﬂ%ﬁrcﬂ{onﬁﬂ Uitiney Or RHalR@hSHr, | N
sone enbodi ments, the antl-anglogenlc t herapy conpri ses adnini stration of a

VEGF artvayemicst pEastatte egscerf velvebcangsirethyreid eancer, Yeraic @mcm@@dwndefagous

b b. t hods,,of .th t | t th
e YRR phatfal etk SRl A0 5RGk B & I ROG Dl F (BB Bl o
and/ or do@ k@n‘ 1lyﬁfpﬁomr(NHwI@ﬁalﬂyﬁlﬁsﬁb@@lcQSLﬁNﬁm GRAGRERL] g}ﬁayﬂﬁh&%anvus
cell cancer g@ ancer ncludlng smal’l -cel’l Iung cancer, non-small cel

| ung c ¥dbr inteathediotsagredond sedNHLhbigh graglc 1mnmn9h1@sttmNHLchngbigm§i¢a of t he

l ung), ,can neu hepat oc C r st omach
cancer ‘TRRET N o BEL e S AP L v o Tyl PR Ficasd Rl mhantle c3h

gl iobl 61§1§19H&na CRIDA- &?Ate&@rﬂ@%maoe\&ﬁlrwafaeﬁﬁﬂﬁﬂ Mabfo‘g?dbuﬁﬁé}ﬁﬁB 1chﬁhﬁ’éjder
cancer, hepatona br east “cancer, col on cancer, colorectal cancer,

endoneﬂmmahmnmc&w@mmmd(&dﬂcumﬁﬁumphdMamaﬂmﬂqhamdAbb)&hnwmaﬂlawdmey or rena

I t at I
hopat | EhECmERES T BE T boe  BETtp b b G ek warer BIERE o
B-cpl | | AMMRNSRBrrkdIRas s 'iBQollfQﬁé’nSﬁ adstiiel 'vh&%lﬁkorﬂ%sé‘s‘o&gslﬁiar(sécﬂ ARROME
(NHL); small Tymphocytic (SL) NHL; internediate grade/follicular

associated with brain tumors) or Meigs' syndrome. In one embodiment the cancer is renal cell

carcinoma.
[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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tissue or cel sanp e
and/or PCR analysis of rnRNAs as well as any one of the wide variety of assays that can be

performed by gene and/or tissue array analysis. Typical protocols for evaluating the status of
genes and gene products are 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 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 (“IHC”)
techniques utilize an antibody to probe and visualize cellular antigens in situ, generally by

chromogenic or fluorescent methods.
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the sections obtained. By way of example, the tissue sample may be embedded and processed

in paraffin by conventional methodology (See e.g., “Manual of Histological Staining Method
of the Armed Forces Institute of Pathology”, supra). Examples of paraffin that may be used
include, but are not limited to, Paraplast, Broloid, and Tissuemay. Once the tissue sample is
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 sections are

generally deparaffinized and rehydrated to water. The tissue sections may be deparaffinized
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(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 earth 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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anti bodi ‘ . . : ‘ . .
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| abel s dehydrpgenegm pisgse prioidaseiechas bpierdgishueragidesséHREODillplise phfispldtassed i n
Current, Protocols i.n | nol,o supra, .for .exanple. .Fl uaorescence can be
qualit i 1 BT e Pl ey vt i e ex BREY Hes e P ar B BEr 0% o
avai | ak)xgdR8thnH-ghicoFab PhbspNate dbh%'r%géiﬂz@e)Fh&gﬂo@?csﬁc?ox’i(ﬁl\éésegé‘u&f asS@Bsdndt hese.
The enzyme generally catal'yzes a chemical alteration of thechronogenic
subst r atapthiteaexidasn), hestopsesidase nuisiapgroxadaseawed thedikel dedwiques forerpiugiteng t he

o eSO ARSI U IR0 B G L ERogoRop sar o
f 1 uor esgaNRay ConfBERE Fof ﬁ&ef‘i%%‘%ﬁ%@ 1RfuhBRsSHRSLEALEs in FSEHNI (_Gl_%.g.Sint%rone &

guantifying a change in fluorescence are descri bed above.
cheifi | Ui ViesCemtkis ubstdeat @pioss dieesY ekeCi: 1 4hil 6@l 191 pxci t ed by a chemi cal

reacti on an then emit Light whjch can he measure usin

cheni | uni noﬁggﬂm f Far@wﬁﬁﬁ* YBe-sy ﬁaaéeegor%me?twse@l%fef f%ﬁ@gelgm accept or .
Exanpl es of @nzy ' : i ' ; fJ iferase

and bacteri a(lf;) I uﬁ%@%@pﬁ%&éh&gggﬁ@ @hhﬁ&@g@@%@)@ﬁ; Ell,ISCaE S;u ggrt%ayne WHEfol

2, 3- di hrdhgdioptrapeamikitest oxidszes rmadyat @redebyrdieqg enrdphenyl @rsdiamper @8R)ase such

as horsegr,adi sh peroxidase (HRPO), alkaline phosphatase, b-gal actosidase,
gl ucoany és%‘}etTW&BQWZI‘il&%E PP@%“%(&%@& (e.g., glucose oxidase,

gi‘:zg;tsg:e ( gﬁ%ﬂaz :allaaf;l’]lﬁg é%('gkig% Rz $ARN ARSNGB 90 pRADP Rte NEMESAGHKGLI C
substrate; and
(iii))  P-D-galactosidase (3-D-Gal) with a chromogenic substrate (e.g., p-nitrophenyl-f3-
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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xant hi ne oxi dase), | actoperoxi dase, m croperoxi dase, and the |iKke.
Techni ques for conjugating enzynmes to anti bodies are described in

O Sul | i vamoeb1oaits42het hods for the Preparation of EnzynePCAIS2mmody9254
Conj ugates for use in Enzyme | munoassay, in Methods in Enzym (ed. J .
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achieving this. For exanple, the antibody can be conjugated with biotin and

any of himding efiantihodnty haseypleiivdeteminetbly wsinganyi anged thaxiniestabihlabels

conj.ugat.ed w,th avigli r vice versa. Biotin bind ect.ively to avidin
andt hbEto sPait BBl A el SSPE Rt bt FRER) S R R ol ec
manner . ch&i @I Mddritid of thd hra@BLaNE skt 8Géh 093 UdiahidbedidihBehloalegbn Wi t h
the anti body, the antibody is conjugated with a small hapten and one of the

di f f er dheferaphetdic shzynedsisl labaistonoigettd 4b entebody vduelj kigds srgcificelly @rthant i - hapt en

tibody. Thus.. indirect ' i on. of  t.he |abel w.th th tibod b
achi ov el oD T0HOdar aaot PERFCHE LR Ig BHLE PR A el B S con
above, Hubbdiek gbhteatitBPSit a{tiﬁoh@. tdpREiMReng Bfuls ipRipaRidi Bky EOmoGiEd BgH OF

follow ng I HC may be desired. r exanpl e, epitope retrieval nethods, such
as lheatdomershipredt iSdidaevaluatpings then deterrained bag. fusmgrrayichescern; pidstaioutg (see,

.0., L t.al. | | hi st och 4(3),201 (1996)). [00104
I(io!gl ovvilﬁ%g We%%?%ﬁéﬁglﬁ{yd@%uﬁg&g@%p@%ﬁ&’ﬂ’@é’%‘b sec'gi on |))s e£<_posed]to
primary antip@ghs)f Ot Attt GhBdsPRE ISyl NV oA HRART arSHibaR) €

conditions such that the primary antibody binds to the target protein
ant i gerspeaifit e shiddsomakanpider cdphnapsificgent brdintanobedyFlmpmadder exmplgx thi s can

be determ ne out.i ne experjnentation. The extent of bindin f anti body
to the féaw@ i QREUP R HAAOBY s PERGNGSS Ut lP‘ﬁléﬂﬁéP‘é‘&b%gF@gtPgHb?s
di %US%%&Peﬁ@ag?&?cfh%%Q'Westérﬁ%ldtﬁ%%d BLRA H023MRLs! 6r 43RG 4 Ri@& HRPO

whi ch catal yzes
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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chem cal alteration of the chronogenic substrate such as

3, 3' -di am nobenzi di ne chronogen. Preferably the enzymatic | abel is

conj ugat eaot2010en1542body whi ch binds specifically to the pcirnsegooan2sbody
(e.g. the primary antibody is rabbit polyclonal antibody and secondary
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t echni dwéssaminandsiabellcsringbady/are addagsimplkiangously ihihe bowudantdody. Thess, Pat .
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direct binding of a |abelled antibody to a target biomarker. [00106]
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nu ertoﬁrﬁ?rH%}kggs Pf &h%>%9@ &£§£>nssa&inﬁchq% uglexhsf eand all are
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f or war ghomsANamids, MR PelykEEtnaNddIPaM dhforide e Bblyp@pdiefdl BhéQliddbuppdist r at e,
and the sample to be tested brought into contact with the bound nol ecul e.
Af ter anauba abhefoserdféebess baads dives pbmicreplates qseny edicosurfacersuitabic foei ent to
allow fornati on of an anti body-.anti gen _conpl ex seco ant i bod ecific
fo the AhiTgaR in rapie Sy i oA Pap SReR MR atar B RE R M JRniBhg &
det ect ah§lstsdf@RAk-linkint80aleABEEindiRg o PRHRANI9ddscbingWhe ol}yhféa' atifddiyci ent for
the formati on of anot%er conplex o agtgﬁgdg-antiggnla elled antigody. Any
unrléacteethphext ie waahed is prepstrtigndowthe taahshmifle pnebenrof dic satnpleatbedested is

det er m ned b i f i gnal d byt t lLecul e.
The'r odlit a0 BRHAS bEBeGhmPlatf PeuBhS i neLb b Erb BT RRE Y S b
si gnal ,ml%te%yo@&nfgﬁaﬂh&ar@%&%gﬁléngqmaﬁa&gm\em&c@hd@m{sr(@.g S&ARb&meont ai ni ng

known anounts of biomarker. [00107] Variations on the forward assay include
a si nulttapeetse Ry su¢hastivteteniBst € admal € iacldsivertelallew tamtingpotignyar e added

ol pouELY. Lok Be Sou ey bed, These schol ues,are oLl ko (o
apPAr €Phasd 1 vaishoRinerich AhY HpaBN i GMcasiRBMibady dpesiticadt 4 fafyn DA
specificity for the biomarker is either coval entl’y or passively bound to a
sol i d Suorhaker. Thesseswld ahtibody mdmkedto 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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typically glass or a polymer, the nost commonly used pol yners being
cel l ul ose, polyacryl am de, nylon, polystyrene, polyvinyl chloride or
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Al t er nahjor&deric sabset@NdhicAbedl adludrdstdR gibdustraticf than i diiémbgdnsd ant i body
is exposed to the target-first antibody conplex to forma target-first

ant i bodybyetwmetesrbosodin allkgas¢sathe qtl@ﬁpt-é@b.eller@@t&)@dpi@ddieémé@ ¢ ted by the
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nat ur e, avlyOW sticnconRdhiM itt&adtpbbbpirid@rshbi&a@@isehesi sl toMhk eBmplck@s t he
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detection of antigen-bound I body. The nost commonly used reporter

ol 1éc ulaasbody-atiigsntaypleodyf Ths salsarate wilk feaet vativtheneszynid lirdied ph thesscand

radi onucl.p de cont ai ni nol ecul es (i..e., radioi.sot opes)..and chem | um nescent
ol ecul BEPoGog G s M PuERoRuEl Send iy e tX e Qe MRS SR, e 1 <

conj ugaped aRgoﬁoﬂfet@&ggm@ A diadatiGesTRh@hh¥ul o r BRANELQfwigbvas plcdleyde or
peri odate. will be'readily recognized, however, a wide variety of

di f f er enthacanjplgatitonatclye Andrgsrest eximupdulidhasdtwreseaidiahg ripdamlizh i@yt o t he

L S ST RS DS W
o he B e N b oty 2=
det ect adbabg tiedight breemgye indbxaugpl e af exsithbibibl i@ 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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enzynes include al kaline phosphatase and peroxidase. It is also possible to
enpl oy fluorogenic substrates, which yield a fluorescent product rather

t han t he wbromagestoc substrates noted above. In all casesT/ush@9/069254
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inthe art. Inan illustrative enbodi nent
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

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

37



the invention, a nethod for detecting a target mRNA in a biol ogi cal sanple
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9 e ne. [ﬂufcf&lh%? %ys@ém G &%rﬁfr%@ﬂ&a[}s @ﬁfi‘icﬁ@ﬁ f’onﬁre&' S LG bt &%gb%u@lé&ldé& ovi de
val uabl e information. Mcroarray technology utilizes nucleic acid

hybr i dmpaat glm sudedmni Ryoes GamdA ey UDlignputleotides] wgylly 85 mesd, awtdrectie nRNA
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Nat ure Bi otechnology . 1 675-1680 (1996); Cheung, V. al, Nature

Cenlét i casligmé@wh)oii%isllﬁes(engmg)nllﬁ@rs oéCdplss:tSsmemhgoﬁucdmtlaly pfoii@s hreat | on). DNA
m croarrays .ar niature arrays cont i.n enefra s that are either
oynt ooy BURMId BdpPY P dEBoRy oL bEEraaaR: B ERLEE0E P Rm el i ByTes
Thousangg b@ﬁnt@rz)'i’&éd ﬁ{terrﬁgs&egehy 1Jeﬁﬁ{yea%8'?él§9vé pfessi 'oﬂ%\%lsaJ Y A iyl cal

m croarray experinment involves the follow ng gtep preparation of

f | uor esdenddriaylSalte seftwarar goch fenens RiNfescstod ab a‘rratyrblytarsensmfphﬁcreﬁt)
ation of th Iageled i croarr 3) washi ng

hybri di get to toge mi ‘%‘.’6
Stai ni rMioRHIeKg RAThsY AR meﬁ%mlagpn%} AP pligd la?ﬁﬁ%ar}dreage and
5) 29eN&hRHaRMA oHzoRRNGHRY p'Tﬁég 1Pt Bafdh edr@@e ha@érs%@ﬁ&]'cé’ e%a}%l%r T PlibReS @F DNA
m croarrays are bel ng used: | gonucl eotide (usually 25 to 70 ners) arrays
and gernbe pafic@sisgann aad ﬂm)zsnaa&n'eathlelengrem of thdgetcs Threepamatthfpraa GAS. | n
form‘ngfran array, oligonucleotides can be
om the perfect matc pro ¢ by a single base substltutlon 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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either prefabricated and spotted to the surface or directly synthesized on
to the surface (in situ). [00114] The Affynetrix GeneChip(r) systemis a
comer i cawbyosvmeasd2abl e microarray system whi ch conpri se®Cansags/obehs i cat ed
by direct synthesis of oligonucleotides on a glass surface. Probe/ Gene
Arrays: i J , I d i . {zed onto a
gl ass v%/aa#g{a?gggy%hgg%ﬁﬁ%ﬁlgﬁyﬁfé%é%ﬁ:%ﬁ%ﬁ%%%I}Iﬁg&a’%@%ﬁ%{%ﬁ %Sﬂﬁt% %%egp hy and
sol i d piRase bolehtoatht pwpathiem. The eahpatogokstatiacithaMicayarag Suae setwiget o
400, 000 different. oligaos and each oligo is present in mllions of copies.
Si nce dlontekidke Bedicastappnprdths seanggh ﬂ\%é%qaﬁféﬁ Spite $HbYRHC FEefiehyp toreigiHe

array, Wl i .S I it i rpreted
T ¢ LG AR A B, B SHAL Blash MBI AR R o e RS RS 11 &
M crsoardray. Jut keftwatawanequifssahd gemerts dybedizamarheasignadiateaa ray by a
series of different oligonucleotide probes. Each probe pair consists of a
per f ectPreagbemabspncgoall dpieseh aencamingapprayatcchedsithysdiipalbothedelt"itfe perf ect

ot oh BLORE 35 i EAHSABRBRBLINLF SRLTRI R ok LIP PR GBI gene and

t hus nmeasures pression of the ¢ e ’ms ers from

t he perthestitptBihe -prdkewhichaas baakal Wals ethetfasividrél biogrunad fol Retheeaiter base
position, disturbing the binding of the target gene transcript. This hel ps
to det eplydis- t he background and nonspecific hybridization that contributes
to the sign sured.for the.perfect.match oligo. The Mcrgarray,Suite
sorPuare. SullPEETS " RSl BEHseN hEHERy Pk Wi M SRR ER S Shes

from t hpsga@indds VeI dfeGictizRhlcdt aBliGBEBast® afley e IHor itdnlde, ipDS Vidth&ke is
specific intensity value for each probe set. Probes are chosen based on

cur r entanj gaEynerene orpyfaon tratestoanknoarindh et tndeieranng dedatesp dwinrescnesof The

sequences are bel i c;-fx.vedt.t.gy r «%go nize urllf'r %ue regions of the 3' end of the
gene. %;‘glﬁ’g%ﬁ?zﬁmﬁylﬁrafﬂﬁl ati'dh sé}}%ﬂrfe otPsseri e oven) is used to carry

out the hybripgipt | ¥he Rfts SPtht MvBAtiGH RAYS RINRPBT ErhhRIimERe. Al ypdhics station
perfornms washing and staining of the probe arrays. It is conpletely

autlgmatestbodrmdent ana kit nemposing aoduthisst, akitichor sah comtdinke ahdh domgosstien pr obe
array. Each dul.e i.s caontrol l.ed.i ndependent | hy ough M croarra uite
o § war @I P LSO 60 AREE YT SOTRGL DEBIE e POGMARERTIPg Jat
conf ocalihAs6PIGF U85S BA Sh SRR iNIE 4o TRATIW &midsHRhas 80G&ditBt ensi ty

emtted by the | abel ed cRNA bound to the probe arrays. The conputer
wor kst atvalwatewh¢ prebdnee o8 PHEYinSwildast awftyparfenoomalial sl hied msuidions fat at i on

T G oLt S S RIE S30 2B EL VB oLl 14
thepr olR 131 EadVurtlBRosBHEVRES R IR AuARAYahE PRI COPYRPASn Y B E] 2Rk ON
intensity data into a presence/ absence call for each gene using appropriate
al gor i tasma daimpdd and, apphengsaftibedy end 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 enzymatic 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.,
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detects changes in gene expression between experinents by conparison
analysis and formats the output into .txt files, which can be used with

ot her sofwoarw/qsagrans for further data anal ysis. [001PCHjUuSEvopnesss on of a
sel ected biomarker in a tissue or cell sanple nmay al so be exam ned by way

of T unchgp en?%l)f;cﬁtié ¥h i‘c&l?ﬁaﬁ%re%%\j%nz. Eticihﬁﬁéla&ﬁ' ohlil N SBLAGRr ker 1 s

an enzyne, e conduct says n the aft" to determne or detect
t he pr eseattclesaaipldsipogiiveimdenzygatvcconaedls) icdytral nlidid(e) dt¢.ssue or cel | sanpl e.
[00116] The kits of the inventiagn have a nunber of enbodi ments. A typical
embodi nent i [80HI%i t Feiothp meghady of thednraitinarthe anti-gpncer dsrapautis aesABedter , and

ol ugegelgeBits KA Tt I AGCORNR! IF bamMRFERN T 4 oGP FRRLIA T, e,
i ndiscatdcogrdtwiat ke Bethpas istidhadd if@dy cheusisiednistattonadsidiotud didyoesaims of

PIG-F in at | east one type of manmalian cell, and instructions for using the
ant i bodyfupion ox g n%rtqdmﬁtmﬁe b it asppseular, ipraperijonealt infragesebresanaly pe of

i | . I ] > i . of . i d
ol 0oy 0 S BT LAATRD FRTRE L8, SR RO o

ant i bodytrandow @ab&Raiddes saimissRtbh oNthehnabddysspferfedl | or pl asma sanpl e.
The kit may include both a primry and secondary anti body, wherein the

secondary arP0BRdy The trestmggtefche pissent inMsation may involye theggmbined | abel .

[00117] .Anot her endaodi IS kit conprising,a container, a |abel on said
R N I R g S T ey
CONMPOSigrbRht inREAtIHARDNRAP1AEs IMiBisRYHiIHSIdoBRbildesditBRht theliotitbrzRuti® Pl GF
under stringent conditions, the | abel on said container indicates that the

conposiageas. dhacerabinsd edmmiseratipn sickudeh eogsnuBistieieone fiSiPE @Parate Brmubéions one

t f manmal i 1. | asma, and i nstructi for .using t
ol ynucrdonier Fomagyied fo Pl iR, off Subnabh s FpiEirifh ERAER o 1 east
one typenh@éinFRTE@bIyancE & 4 tiRe poHEd While bOR¥IBINGEHES ageRtsi sRakancomPENent s in

the kit include one or nore buffers (e.g., block buftfer, wash buffer,
subl$t r axert bhfif Bplogerkictivisiche Prapemtjentsd desiig stheduléssfor suad chemgtheripeatmmgen)

which is chemcally. altered by a nzymati c | abel ito retri eval

Sol ut | GRETE SR RSPl bRy Ga et bR g capir el o

sl i de( she @lified pABHHRkLr FR¥epidfo BRI QAR gQLhddifes BV @RI oPibraghye &8 1 - cancer

t herapeutic agents, antiangi ogenesis agents and/ or chenotherapeutic agents
ar e adrdendérgted nie fhemothcripyrdarpet Eenvl, C i Rergye BaHhmsi & W ikinoswBattehdredsID such as

R R B WA T N T
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 disease 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 ng/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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subcut aneous, intra-articular, intrasynovial, intrathecal, oral, topical,
or inhalation routes. Intravenous or subcutaneous adm nistration of the
ant i body we 2proaf7eszned. [ 00120] The treatnment of the preemuszompn2sOnN may
invol ve the conbined adm nistration of an anti-VEGF antibody and one or
nore ¢ r n o] I

i i SEPRE o SRR Riopd BeeRcra gty BY ERELC B RARRE A o Ghditian,

conbi neatle adatmehisik Kadtaioed it lauddsisedcoppiression df ditdaon synistbmg os@psar Hb@ever

formul atjons or a single ghar maceutical formulation, and consecutive

adni ni sqtheétdpéﬂgeur?glme%@@y ¢ destul. p@mesterrest apestalbe pntibpdyefitae iavention iper i od
whi | e t ogi cal
acti vi i oinisGfed el A8 VP ERL ol IR e S BT b B ot
agent s mpkg bMdﬂé prtfaelsior ichdoding f@nﬂéxﬁ@muécem&onibmlbu atithanshe@fotlgapy
determ ned enpirically by the skilled @éactl tioner. Preparation and dosing
schedulT68ineaas direlist sy AppDw Fos tiepiing MekstalpeqloTcstabraet HB Ay asecti e Ed.
M C. Pe g}qﬁ‘ t erapeutl c
agent rrcglg%bth\g é)g Sy IWO:I\%&VW% Fna%#llés r[rg ﬁodr?g%) %%e@%lﬁfa J\ﬂﬁlé& ﬁgerR rriahy be gi ven

si mul t apaRWsher ahlfeefsemetchemb&%gédud%gmﬁs g nEMB R ddsigy srﬁem%ataﬂiaembrs)f
di sease, the appropriate dosage of the anti cancer therapeutic agent or

anti - arfgqq@g@rd@gfr%wﬁlg@ﬁ@cmﬂulled Bgkhd mronpaiq ghsmogicranyska nregrﬁ&s afteat ed,
as %ef Itﬂer ég%nvterqgon 1%\/63 tﬁ{oﬁpor?cﬁ e}‘f Eosneveﬁ I{[aPFecHnl ue% d assas §her the agent

i s SdmitATER ere Pevent Vel or purposes, prevrious therapy,
the patient'[goei2|ni ﬁaionlw éihwcﬂm@ﬁtﬁltﬁeaﬁlﬁWEGFtaﬁtlb&@ L@g@ﬁinhemﬂhdd@@fthe

di scretion of the attendi ng physician. The agent is suitably adm nistered
to the lpmntlemls bavagipemel.ns asrtaipasrbogdiments, ez ofhanrused iregsnzbingtiona conbi nat i on

t her ap i ans ent . i nv nt| are m n| stered
A T S S O M LSRR e T e

t he antdmt%'dﬁh&ﬁ%&&!r&n&@%ﬁesl& abOeEd. AREAGOND Bt kg% 29 rngikfg 30thg/MEGD ant i body
such as bevaci zumab. Dependi ng on the pe an severlt of the disease,

aboadt ﬁ.ng@g,kng /0 6rfghiire( 80 gﬂg/l@g ﬂ~52mgijr/gk§}5) neg/karit @ mgdsg 16 maykd ori 1t5i al

candi date, d e fo stratlo r, for earrple
by one 107 K ang spRbiBaoh et Eink 2Ps tftuhpBElp 8 hetiilosucH dpssings b

typi cal adﬁﬁhﬂsﬁéré@l%t%%ﬂﬂ%h% le. 4 A0LS dfa%r QRLBRRKME ddydTB{dY Wbk BPOKEy t]v@ptorfﬁfe%g or
nore, depending on the factors nentionédabove. For  repeated adm ni strations
over seveksl Ingenptheocmbodigent, cdeperdi usgd Ummﬁnenat@mdbetwaglnumtalhe; adrmeaisteeadt i s
sust ai ned unti | esi.red ssion of dis tons pccurs, However,
otner docugBovyRBnSuiey ob L8 flediai e dthe NyRERE N s iRt REEtkn | body. o
thegi nvention is adm nistered every two to three weeks, at a dose ranged
from about 5ng/ kg to about 15 ng/kg. More preferably, such dosing reginen
is used in doodR3hat Tbafoliowhn@ecingriet dre paypyded for illustrative purposes only and are

not to be construed as limiting upon the teachings herein.
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reginmen as the first line therapy for treating netastatic col orectal

cancer. |In sone aspects, the chenotherapy regi nen involves the traditional
hi gh- dosewOrnbsvars42bent admi ni stration. I n sone ot her aspeETius2000/069254

chenot herapeutic agents are adm ni stered using snaller and nore frequent
doses wi thout schedul ed breaks (" MR chenotherapy”). The progress of
the therapy of the invention is easily nonitored by conventional techniques
and assdeyample 001 22ighbnbasiine PGB dévelrincahbar witicnts\GoEFelatdtwitloshoruaed in the
met hods of the invention is bevacizumab. In certain enbodi nents, e.g., when
used in conbi nat i¥AViVBevaci zunab is administered in the range fr om about
0.05 ny/ kg to about 15 ng/kg. In one enbodi nent, one or nore doses of about
0.5 nmg/ kg, 1.0 nmg/ kg, 2.0 nmg/ kg, 3.0 ng/kg, 4.0 ng/ kg, 5.0 ng/kg, 6.0

ng/ kg, 7.0 rh&kOSubled an@Tk@mént0 ny/ kg, 9.0 nmg/ kg, 10 ng/kg or 15 ng/ kg (or
any conbination thereof) may be adm nistered to the subject. Such doses may
be” admi ni st PB4 nt Spmp Wﬁfq Gyolleéte@fm@fvéw K, a sudy 9f I?W@éum‘g/s every

Week_ or gno%éf%(}élva é)a{) eﬁtp §f &5 asdc br as%'a oS ihS H}B&%L g?&f ﬁollgvaﬁg at t L %sed in

conbi nar{ll on, ZUITH I's admnistered Intraveno at 10

g/ kg evavshtidhhiethceicrl ré%‘iﬂﬁﬁ ker BMedtytid dis@ee. Wep Isﬁbje&t@%a&]ed ’mﬂg/kgl lipowi ng
exanpl es are Erovi ded for illustrative gurposes only and are not to be

const r vegtkaor PO migl KW@@@W@%@V%&W% I B éotel of SEXANPIES. Buaeqts withou gher

els in cancer i ts correl ate Qrter survival
Srddy SR oS wlo ST B pB Db O imir B LBl s AV 0776,
a St udybeQhciRgNALEvEHTRR BBNAENEGH FRY 158 (AR RO InFushbrsh afiethas LAddreehtr £ast
cancer who had rel apsed fol|l owi ng at | east one conventional chenotherapy

r egl rrertum@r agyetsasnat Jub) gt sswitlsait cydpnasjdiscass m&ressmwt@awdﬁﬁgecemd@g/ kg or

aC| zumab ever a total of.si nf usi ons. .Subj ects
it hourthal PR ES TR ar i o PEE S B c it hRlsxuishidd dilasF baesudhont
cont i nugge Hi%cérﬁﬁﬁt’e&@roﬁﬁﬂﬁ@@!u@?‘ MREI SV ¥tudy W@k Retibh bPWaRdlaax], 1BKcdts werd1or €
i nfusi ons) and then underwent a tunor assessnent. Subj ects W thout evidence

of 1di sdabewpt togr exei omviael Beys dt Daydei ved a final infusion of bevaci zumab
on Day 168. Ut}JIeCtnﬁ \/\Qﬁ xperi enced di sease progression were discontinued
fromthe st P S %‘Fstudy conpl etion or withdrawal, subjects were

fol | owed forjpdraspar peiisnét 3kintG8 Mol shbccDNhs QraveAdiRlc8S R0 d BBt hods:
[ 00125] Peri pher al vein blood fromsubjéects 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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Vacut ai ner (r) plastic EDTA tube with a | avender conventional stopper.
After collection, sanples were m xed gently and allowed to sit for 30

m nut es. WDasma73ae obt ai ned by centrifuging at 3,000 xPgTfuseo0206925HUt €S in
roomtenperature. Sanples were selected froma total of 67 patients with
rel aps [ r | [ ram whom
e N A A I N
56 ( Dayco@traddatic ivkdiaDayei28,subayal 4ithecfioelpddaeyitsSeith bseRd2BIGHBasdsb isethrhGF | evel s
in plasma were neasured in_patients prior to comencenent of treatnent on

Day 0 WdPH 10 RE PR3 PaviSeues e edicatRant pas ¢ bf drist TRest resulippdicale Meso
Scal e %ﬁ%%yﬁf%’p GRItPIEFI AN gha[ @epgfégaﬁggdvh@tg#fc’%&%‘éaﬂ@ﬂé’éﬂ%} Wt

S
specifications. "To correlate I ni cal™ out cone,  he
Kaplsan-pWeices un@drisidgbogyingogeneog thictapy. (Mant el - Cox) test were used for the
anal yses of duration of survival fromstudy initiation (first dose).
Results: [00127] The |l og-rank test indentified that plasma Pl G- | evel s at
28 pg/ sel4 ani.fi i e ed with
over al 1P ES RS BTG IR G Bleh b Eachlt S BERIANES T D
overall survival tinme was 171 days in patients w thbaseline plasma Pl G-
| evel s greater than 28 pg/m at Day O prior to starting treatnent. In
contrast, tHBOKSHi an dRadieals woseireatedand plpsnds smpiestwaprellegadmsisieseibede Pl GF

| evl%l S ss. t-han or lggpagl

e /m at O prior to starting treatnment
waeta 70GE5 i PR 1 Bt SRR B B e lop e Bl % S B Br B, 72
pat i entbelgciurRdte RGURS stohy Gl Mudrad PIGINREEIS if@asEPiTEL ireR@idneRith under goi ng
anti - angi ogenesi s therap Exanple 2 : Plasma Pl GF | evels increase in

pat i entbsvaqiagmnan(sed Figu éMezdiﬁmibcr[ewwépV@dtﬁ old wegeabsenved i pedicatadt pl asna
sanpl es, wer | Lect e escri be bove in,Exanple 1. Plasma Pl GF | evel s
wer e ms)[%?ylsc}rﬁe%g)’éée?ndt%eaﬁi%?flc%tgle{}?wﬁ@%wn% th bevaci zumab. Results show

that plasma Pl GF | evel s increased after treatnent with bevaci zunab (see
Figure 2). Median increases of over 1.5 fold were observed in patients at
Dayl$ 14ixamgple 32, HighetplasmadtLGF develsantpaticnts aftey dvdazmeniowitibbgviapdizugab

Hi gher plasma PLGE | evel §..i ?ti entg after treatnment with bevaci zumab
correlate with sI‘F(S’F'fei?tech'rQT‘ﬁ ?&VsT@h’f“r[”%izg] Patients were treated,

pl asma sanpl es, and plasma Pl G- | evel s were neasured as descri bed above in
Example 1. To correlate plasma PIG- |l evels with clinical outcone, the

Kapl an- Mei er[08BE2Modol diyicatnaverogeateh lplasanembleCor)l plassta RiGFdevwededertor t he

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, ¢.g., bevacizumab, is a predictor of survival benefit for cancer

30  patients undergoing anti-angiogenesis therapy.
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anal yses of duration of survival fromstudy initiation (first dose).

[ 00130] The log-rank test results indicate that plasma PIG- | evel s at 50
pg/ M at Waypots7sf20bevaci zunab treat nent was a signifi caot/vsasmoab2e4 t hat
correlated with overall survival of a patient ( p < 0.0003; see Figure 3).
The nedj . pval..time for patients with baseline plasma Pl GF | evel s
greateﬁwﬁaggggﬁh%g?h1 af ter commenci ng bevaci zunmab treatnent was 165 days.
In contrast, the nedian overall survival tinme for patients with plasm Pl G-
| evel s | ess than or equal to 50 pg/ni after conmencing bevaci zumab .

treat ment wa mespdpfydentifyiag a ppisa pefderingdran cencehyho praydisactpi figm peirel i n

pati ent ed..treat i £ h: - ] ic therapy, e.g.,
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under goi ng aktdrmaiigg egeasiindeidier playentflatowth fattat (PRAF) Bua shmphe sirtinedl of

identifying a patient suffering fromcancer who may benefit from anti
cancer fHg tishther than or in addition to anti-angi ogenic therapy,

conpri sj . LRI r i | I . or (Pl GF)
e savbre SR SRR SRRt th R BRI A Bl on v
of Pl Gohipatddo aasfetcdcObingilo adlidatamhit hiec patchemby Béncio fipar #di-dadc@ I ef er ence
sanple indicates that the patient may benefit from anti-cancer therapy

ot her ttherapoethpitharer injaddition taatti-aagigewdeticeapyher apy. 2. A nmet hod of
pregdicting responsiveness of a patient suffering fromcancer to

anti'angi ogeni ¢ therapy conprising determ ning expression level of PIGF in a

sanpl e obt aiA‘ﬁf&tﬁddCUFpTrélﬁctB%trb@bhsiVM§ 8f NpdtRat aAReEg ORI €558 ahgvel of
PIG- in the sanple obtained fromthe patient as conpared to a reference

sanpl e angivigeric deeramypommiisingat i ent is less likely to be responsive to the

anti-angi ogepic therapy alone. .3 t hod of nitoring effectiveness of

an anti - ang syemie REYeSRdGs T BIGERLell aRE-Rori s Pai i ever of P or

in a sanpiréin ORl&dsb® Bk frERn1beel BAPIGIN th¥b@h St BbiaRkugRBe thespEassi on | evel

of PIGF in the saﬁgle obtai ned fromthe patient as conpared to a reference
€

samdl e donwiatsalite 8 refiqrence spenplatrideqatesithat |tiespatichkie lgps liellyéo besgspensiwedothe t he
anti-an %o enic.tq%%%Sy al one. 4. A nethod of optimzing therapeutic

ef fi cadVUrDEAeFSE %ﬁm%ancer, t he net hod conpri sing determ ning
expression level of PIGF in a sanple obtained fromthe patient,

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
5. 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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wherein increased expression level of PIGF in the sanple obtained fromthe
patient as conpared to a reference sanple indicates that the patient is

| ess |i keW9 20w/dge420esponsi ve to the anti-angi ogeni ¢ t hePapyusadoone2sb. The
met hod of any one of clainms 1-4, wherein the expression level of PIGF in
the sanple obtained formthe patient is increased at |east about 1.5 fold
as conpared to a reference sanple. 6. The nethod of any one of clainms 1-4,
wher ei 6.t he Eftrhetand)oOgsune of biapY-4¢c alipieinstds aatihah gibgdéni@theipy @bmariVdsCF

ant agoni st... 7. The nethod of claim®6, wherein the VEG- antagonist is an

ant i - VEGMigisEatsRf 2 BEGT Ratageititfod of claim 7, wherein the anti- VEGF

anti body is bevaci zumab. 9. The nethod of claimb5, wherein the cancer is
breast cancer. 10. The nethod of any one of clainms 1-4, wherein the sanple
obt @i ned fr oractrhehpdidf @aiin 6,Svidréia e VEGE ahtugoniit Rad aofi-VAGF antiiddywher ei n

t he expression level of PIGF is determ ned by detecting Pl GF protein in the
pl asma. 12. The nethod of any one of clains 1-4, wherein the sanple is

obt ai n fr t Fant  prj - i ¢ i §C: 13. The met hod
of any%gne 0 f%F%P%@B%ﬁ%%lKﬁﬁﬁé?ﬁ?¥ﬁ%ﬁégﬁg?§39§&%§ﬁ%?ﬁ% f@h]the pati ent
after comencenent of anti-angiogenic therapy. 14. The nethod of claim 12,
wherein the sanple is obtained fromthe patient within 24 hours after
comencenentThsimethed obelginbgancscin g eapyer i3 breastigangegt hod of claim 12,
mhqrein the sanple is obtained fromthe patient within 14 days after
comiencenent of anti-angi ogenic therapy. 16. The nethod of any of clains

1- 4, furot herTHean®hb® bNghyashdiof cBirs 1/agwabreatht saaple dbtailaraRy tHedatib is
patient, wherein the anti-cancer therapy is other than or in addition to an
anti andilesgemi c therapy. 17. The nethod of claim 16, wherein the anti-cancer
therapy is admnistered to the patientwhen the expression level of PIGF in
a sanple obtained fromthe patient is increased conpared to a reference
sanmpl e.1118. Phckhéthd®bf EShe 6, iviter&xX Bicaspi@iioh @xel & MGFRE Eterntined Ky t
conprising: a conpound capable of specifically detecting expression |evels
of 1Bl GRlctegting PKslt protain onthefpbasmasi ng said kit to predict responsiveness of a
patient suffering fromcancer to anti-angi ogenic therapy al one, wherein

i ncreased expression of Pl G- as conpared

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.

25
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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to a reference sanple indicates that the patient may benefit from
anti-cancer therapy other than or in addition to anti-angi ogenic therapy.
WO 2010/075420 PCT/US2009/069254

when the expression level of PIGF in a sample obtained from the patient is increased

compared to a reference sample.

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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