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1 particular, the invention concerns the prevention or treatment of tumor metastasis using G-CSF

antagonists and/or Bv8 antagonists.

BACKGROUND OF THE INVENTION

It is well established that angiogenesis plays an important role in tumor progression and
metastasis and anti-angiogenesis represents a clinically validated anti-cancer strategy (Folkman,

20  Nat Med 1,27-31 (1995); Ferrara and Kerbel, Nature 438, 967-974 (2005); Carmeliet, Nat Med
9, 653-660 (2003)).

Over the last several years, the contribution of various bone marrow (BM)-derived cell
types to tumor angiogenesis has been the object of intense investigation (Coussens and Werb,
Nature 420, 860-867 (2002); Rafii et al., Nat Rev Cancer 2:826-35 (2002); De Palma et al.,

25  Trends Immunol 28:519-524 (2007); Shojaci et al., Trends Cell Biol 18:372-378 2008)).
Among these cell types, CD11b Grl " cells are frequently increased in the tumors and in the
peripheral blood (PB) of tumor-bearing animals, and have been shown to promote tumor
angiogenesis (Yang et al., Cancer Cell 6,409-421 (2004)), and to suppress immune functions,
hence, the denomination of myeloid-derived suppressor cells (MDSC) (Bronte ef al., Blood

30 96:3838-3846 (200)). However, the initiating mechanisms responsible for peripheral
mobilization, tumor-homing, and acquisition of proangiogenic properties in CD11b'Gr1" cells

remain to be elucidated.
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addresses these and other needs, as will be apparent upon review of the following disclosure.

SUMMARY OF THE INVENTION

The present invention is based, at least in part, on the discovery that G-CSF and Bv8 are
30 involved in angiogenesis and tumor metastasis.
In one aspect, the invention provides methods of inhibiting or reducing tumor metastasis

comprising administering to a subject an effective amount of a G-CSF antagonist. In certain
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administered to the subject. In certain embodiments, expression levels of PKR1, MMP-9,

S100AS8 and/or SI00A9 are reduced in the pre-metastatic organ of the subject when Bv8
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In certain embodiments, the Bv8 antagonist is an anti-Bv8 antibody. In certain
embodiments, the Bv8 antagonist is an anti-PKR1 antibody. In certain embodiments, the anti-
30 Bv8 antibody or anti-PKR1 antibody is a monoclonal antibody. In certain embodiments, the
anti-Bv8 antibody or anti-PKR1 antibody is a humanized antibody. In certain embodiments,
the anti-Bv8 antibody or anti-PKR1 antibody is a human antibody.

In another aspect, the invention provides methods of predicting whether a tumor in a
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G-CSF antagonist and/or Bv8 antagonist. In certain embodiments, the human counterpart cells

are human immature myeloid cells. In certain embodiments, the human counterpart cells are
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2011/ 0:I'4750F)C-|_{nucse2 %i]'noénqgo?’ glgnts the mRNA expression levels of Bv8, PKR1 and/or G-CSF are
measured. In certain embodiments, the protein expression levels of Bv8, PKR1 and/or G-CSF
are measured.
In another aspect, the invention provides methods of treating a tumor in a subject with a
25  G-CSF antagonist and/or Bv8 antagonist comprising (a) determining whether a sample from the
subject has increased number or frequency of functional human counterpart of CD11b+Grl+
cells compared to a reference sample, and (b) if the sample has the increased number or
frequency of functional human counterpart of CD11b+Grl+ cells compared to the reference
sample, administering to the subject an effective amount of said G-CSF antagonist and/or Bv8
30  antagonist. In certain embodiments, the human counterpart cells are human immature myeloid
cells. In certain embodiments, the human counterpart cells are human myeloid derived

suppressor cells. In certain embodiments, the human counterpart cells are precursors of human

neutrophils, monocytes or macrophages. In certain embodiments, the human counterpart cells
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2011/ 014750PCT/ US2010/ 043872 netastasizing to pre-netastatic tissues or

pr e- met asMYIP©), 61 s oeb Hiiteinghd samiieobteidyd flom the sulicet abbibditreatmant t he
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pre- met as En%tlelc(l:lle(s) rB\ETSF t1\5[3{1\3/IP 9, SlOOA8 and S100A9, are reduced in the sample obtained from the
subject after the treatment compared to the sample obtained from the subject before the
treatment. In certain embodiments, expression levels of at least three of the following four
molecules, Bv8, MMP-9, ST00A8 and S100A9, are reduced in the sample obtained from the
30  subject after the treatment compared to the sample obtained from the subject before the
treatment. In certain embodiments, the mRNA expression levels of Bv8, MMP-9, SI00AS8

and/or S100A9 are measured. In certain embodiments, the protein expression levels of BvS,

MMP-9, SI00A8 and/or SI00A9 are measured. In certain embodiments, the tumor is
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neutrophils, nonocytes or macrophages. In one aspect, the invention
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the VEG- antagonist is an anti-VEG- anti body or fragnent thereof In certain

enbodil renpiicin peprasian et Bdiapeey MMPHeinans-metasttiodungst Imegrit or vari ant
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and/ or Bv8 antagonist. In certain enbodi mrents, gdnlnlsterlng of the GCSF

ant agoni s FeTENFBPOBIENtENS FoRiment Witk watiG GOl engRedyieersyses tha AT A g8pregyion
non- met as{atf & sWGARY MY ﬁpﬁg%ééa%%&ﬂcq{d?%‘sﬁﬁﬁnqﬁ&&s%cfl 00 Becoming an

i nvasive or netastatic cancer. In certain ment s benign,
pr e- cancermbsdimentsniha-treetiest atithantAMESE ansibadsisaffcadious ifagepﬂoxelmexmagm |1
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cancer frgindd 09b&HRIRY, the tRadtcadRith lahti - C%F%ﬁbd)(}gl decreases the protein expression
level of Bv8 and/or MMP-9 in pre-metastatic lungs and/or metastatic lungs. In certain
embodiments, the treatment with anti-PKR1 antibody is efficacious if the mRNA expression
25  level of Bv8 and/or MMP-9 is decreased after the treatment with anti-PKR1 antibody. In
certain embodiments, the treatment with anti-PKR1 antibody decreases the mRNA expression
level of Bv8 and/or MMP-9 in pre-metastatic lungs and/or metastatic lungs. In certain
embodiments, the treatment with anti-PKR1 antibody is efficacious if the protein expression
level of Bv8 and/or MMP-9 is decreased after the treatment with anti-PKR1 antibody. In
30  certain embodiments, the treatment with anti-PKR1 antibody decreases the protein expression
level of Bv8 and/or MMP-9 in pre-metastatic lungs and/or metastatic lungs.
In certain embodiments, the tumor is a metastatic tumor. In certain embodiments, the

treatment with G-CSF antagonists and/or Bv8 antagonists prevents the metastatic tumor from
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antagonist and/or Bv8 antagonist. In certain embodiments, the human counterpart cells are

20 human immature myeloid cells. In certain embodiments, the human counterpart cells are
human myeloid derived suppressor cells. In certain embodiments, the human counterpart cells
are precursors of human neutrophils, monocytes or macrophages. In certain embodiments, the
human counterpart cell is neutrophils, monocytes or macrophages.

In one aspect, the invention provides methods of treating tumor in a subject relapsed

25  from or refractory to anti-cancer therapy comprising administering to a subject an effective
amount of a G-CSF antagonist. In certain embodiments, the anti-cancer therapy comprises a
VEGF antagonist. In certain embodiments, the VEGF antagonist is an anti-VEGF antibody or
fragment thereof. In certain embodiments, the anti-VEGF antibody is bevacizumab or a
fragment or variant thereof.

30 In one aspect, the invention provides methods of treating a benign, pre-cancerous, or
non-metastatic cancer in a subject, comprising administering to the subject an effective amount
of a G-CSF antagonist and/or Bv8 antagonist. In certain embodiments, administering of the G-

CSF antagonist and/or Bv8 antagonist prevents the benign, pre-cancerous, or non-metastatic
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anti By8 aggﬁgggyctoﬁg&is a%frﬁiﬁ&{emagﬁﬁg;ﬁﬂ%&%g@%ﬁﬁﬁ afd)bi $9§xnta§&m,

anot her aspe I nvention pr t s of ting Tiver

nmet ast@si svhew@irpsaid adwginasthringi pstvenesctahcer acsmiehecin thasudjdoecin wee asotberdspat, the

anti -G CSE anti body, wherein the anti. - ntj body inhibits tupor from

ot ast ast ANAE O IgFR TR ods pheereTg iR eRgret spBERes e PRent  on

provi des H&hg&g%%grﬁmhﬁlf@rﬁigttb'ﬁ% Jub}eRf a 0Bt 98 hAGEchi G ARB/ok B'v@gn@gélﬂi]@t', Shefegd to
of an

WO 2011/ 0147 / US2010/ 043872 a subject an effective anoun

anti - Bv8 smd aouystenwesicdiuges thedikehhpo ByBraaatrirboasentaini thé subjeatnby cortaom

met ast asi zj to re-nmetastatic,liv | n _anoth ect, the inventijon
or ovi des. RebRBG Sy B SRTETERAEE piosls For auPadY LBl BREReati b PR Lo
a subpect raiic&fthefkdliod dPLEdEc1Rfendd o POE limi EMFRIdctdttdbRO@ihor W@k @idtasishBereof. In
anti-PKRL antibody inhibits tunmor from netastasizing o

certain embodiments, the subject has had definitive surgery prior to the administering the G-

CSF antagonist and/or Bv8 antagonist.

In another aspect, the invention provides methods of preventing the regrowth of a tumor
in a subject comprising the steps of removing the tumor and thereafter administering to the
30 subject a G-CSF antagonist and/or Bv8 antagonist. In yet another aspect, the invention
provides methods of preventing the recurrence of cancer in a subject having a tumor comprising

the steps of removing the tumor and thereafter administering to the subject a G-CSF antagonist

and/or Bv8 antagonist. In certain embodiments, the methods further comprise a period of time
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5to0 a pre-netastatic |iver. In certain enbodi nents, the antibodies or
anti body fragnents can be chineric, humani zed or human. In certain
enbodi mrenwe,20tia4188t hods of the present invention furtheCcTasauoiosss72

adm nistering to the subject an effective anount of a VEG- antagonist. In
certain 10 enbodi nents, the subject has a tunor previously treated with a
VEGF ant abemicst renhwabeﬁmatmnmddﬁmﬁstsring the GOIFentagosist @ldapddd dntagonot,

f t t VEGF t d et h G-
ot agont stPSEe R d OHERC R Siicit) (G Shbicg R R B sy ool drap peduce
enbodi mentiR.riskE vahil dMESIenadt i body is bevaci zumab or a fragnent or variant
t hereof In certain enbodi nents, the nethods of the present invention
further conpri Yecesi sikadsmprts, the G1ESF Betaguiijtadminiptcrstiisan e GaadE artiksidya
chenot her [
o subt ot eatpefeRaintof R sih SrBo AR, I kit Bt MRl Rn W hABAT

chenot her apjbodfyr a filapmex@ahplesf. 1aeRiinenbotEnaditit Bty a&itagliﬂls'ﬁfadrﬁnﬁs)téteﬂ xdnC
agent. In certain enbodinents, the additional treatnment i1s a treatnent
known as @&t Bﬁgdraéltlb?d%%aeﬁag%@ttth%eqreat nent of the particular tunor

targeted. In Cq{ aﬂl Q‘gpcg?%]@ﬁgttﬁe aﬁtggon%t% ﬁﬂfb@&%@gffhe p?esgl(& 1‘3‘9&% Bh%% er ed

in conbi nation vm rent anti-tunor agent and/or “treatnent reginent,
such as chémistercadpyquamntillyr In aclitan emhodlhana;pﬂw ahtagosts and astifoddist tites, t he
Bv8 antagoni st .is adm ni ster.ed |n conmbi nation with a different anti-tunor

agent [GndPEeent invgnhmererdginpinicd cOprRtY chenot her apy and/ or radi ati on

therapy. In cepf@dhspaRadt ilRRhGon #Iﬁeld@?ﬁf@%as of 1nhhﬁtn{§[')%ﬁ§ B{etdsfh¥§nlt1€7é?n
further conprise adm nistration an additional inhibitor of angi ogenesi s,

such as, BBfastsiexEapwl eetasizsiaoyilyosiattasia &Vrapigmmigemt@stésaﬂcamdr‘or bone metastasis
certain enbodi.nents,. the bject is mmal. In

Sob) oot | EORGRE S ninistSe i Sibissh i SR prstu( b 2 G TSR BB and O
cancer. | gnte8vEahfib@IyD A bA®AESaspédiahd mmldnsp@au@@ﬁlethbas 6€ihitihg lung
enbodi nents, the netastatic tunor is cancer. |In certain enbodinents, the

cancel’ | sMEHISEAIS CAMPEFING paMiizensd & a swWrew gp cfasttveramauahef ancaitr Gda¥icer |
ovarian 3 r I I

o+ ob ast SHE0as, whb Rk E0CE by B INGiCARES Fro - AR08 BaRio 015 on

t her eof apntasfaslc himgany aastleradspedrphbatsntidn proeidennethiodoofindidsidig legd nfreisaiia.
WO 2011/ 01475QPCT/ US2010/ 043872 BRI EF. DESCRI PTI ON OF THE DRAW NGS Fi gure 1.
Bv8 is st FORIYILPIPEHITE Ef uRigst &1 reciye arount of ig<nbrB @élba@mh?@em the

met ast at i g, WIBLGib 1%%!ft9&n?d?q oﬁxfﬁfé{afst%s&fngttg'ﬁ M a'Eléll’ur%f YeYnGREPAr i Ng

gene expression in ungs fom Bal b/ ¢ nave mcce, 'mice beari ng non- nefast ati c
t unor 80 56 Zsplactaﬁd insinéish atavided Tdethadswf snhiliihieg ngtra@tamm:éommm@dmmsm@ho
nav non- rreta

profile is early aratedf omb.o fic". profiles.
Brch pr of fFEEQRD AT B Busiit of St bR Ay BB B S bl
represent ghiRR tQhot ﬂ@mtrﬁ?&as%éjslﬂﬁ%t@d‘ﬂe%%stét?cglﬂhgt Frfjatﬂﬁfé?ﬁ &Je@t, t€nvention
pre-metastatic lungs frommce bearing 4T1 tunofs conpared to nave or

67NR- bear prayides aethods oBuilpring king netastasrt qoatprismg ddminikigradrtea subject an

effective amount of an anti-G-CSF antibody and an effective amount of an anti-Bv8 antibody.

25  In another aspect, the invention provides methods of inhibiting lung metastasis comprising
administered to a subject an effective amount of an anti-G-CSF antibody and an effective
amount of an anti-PKR 1 antibody. In another aspect, the invention provides methods of
inhibiting lung metastasis comprising administered to a subject an effective amount of an anti-
Bv8 antibody and an effective amount of an anti-PKR1 antibody.

30 In another aspect, the invention provides methods of inhibiting liver metastasis
comprising administered to a subject an effective amount of an anti-G-CSF antibody, wherein
the anti-G-CSF antibody inhibits tumor from metastasizing to a pre-metastatic liver. In another

aspect, the invention provides methods of inhibiting liver metastasis comprising administered to
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10 netastatic lungs of mice bearing various tunors (n=3 per group). D. FACS
analysis of Cdl Ib+G 1+ cells in the pre-netastatic |ungs of Balb/c mce
beari ng wioi2oum1s1snors. G aphs present Means SEM PCFIUS2016/023872
Increased |l evels of G CSF and By8 are associated with a netastatic
phenotype. A Plasma |evels of SDFla, P1G-, VEGF-A, M CSF, GW CSF, G CSF
and 15Bv8asuigcaiae kffeetfteermaumoeiidnadritoBvd antriody nehersinghé entoBvientamdytinlobitunor

cells. Asteri *) indicates signifjcant difference en co red to, nave
oo, B nkiartied wlehBRlsER 6% e AR By et Yhara e G T SR TRAGT PR e
bearing 4mhktHodSBf mhedihd FeahedasststotiprismB\edmidteted ® &3fbjedtanRet®%o arfdunt

conmbi nation (n=10 per group). 4Tl cells were orthotopically inoculated into

t he 4t h nahemanii-PRR1padbety, vamginetheBai-P KR lcantibyde shiRdtsttupor hmimetattisiens es
began d fter jnocul ation of the cells, and was performed as descri bed
in Mat%ri a %p%n%&ﬂ)g%thcglg\é&secti on in Exanple 1. Lungs were perfused with PBS

and harvested h vtk dhb®hfeieshabnttbodta®e intibody fagnrelssal Bethisicic) C phase)
after inoculation of cells. Asterisk (*) indicates significant difference
when conpByeenieesd @dumE@pondi ng 1 SO group. C. Nunbers of tunors in |ungs of

m ce bearing 4ﬂcérféﬂp&ﬁb&§1%?§ts}tﬁg ﬁ%&@?f%hg gf@s@ﬁﬂin@emﬁ%ﬂ%&ﬁ&%g‘é‘@ﬁs&erfor med

5.5 weeks after tunor 1 nocu i on. pe control anti y (n=5 per
group). Asdremisding‘t) thawibgat asc$tagine bmoamtofci VEGF antagomistl db icorgaibh o Nave

. D ol t [y b i, Cr.O- j Bal b-. i )
Dear BRI s b A CEhang San G R B Gy FRroy Meby DECBATREavS: dheFttiay
(n=8 for LSRAIRRHR, thR N BT i ctbin RBEigyR) o VRRNGEH: iRt (  B8faird" OUP)

of 30 representative mcro-CT scanned |ungs dénonstrating netastatic '
nodul es ( embydimenisSBe dtdCRamtbg@ug igroups VEGE atibody bed regmérd tlhpreqdh In Dertaan

shown are ans S 1/.014750PCT/ US2010/ 043872 Fi gur.e 3. G CSF
Thit] at s RS RERC It ant R ARG BT ZRAAR LR TR R Cak JehS e iRl e i al
of sever atertaiiBihBodiMenfs AGRS ndfad¥ S theQfreselt ink &tfah JrtB@! dodapkiBe hdrimik®&ing to
isolated frommce treated with vehicle or human rG CSF (for 5 days,

10pg/ Hbus B sulficetanedTogiiy earneun €6 & slernoibprapeutisugeo dn seréin embedigenisthedose
f rG CSF, 5M ce : . : os
ot o oupy T BSPLERT I AR R Bl S BpL ARG, AOKSRL ol 02

Vehi cl e geloanothdapyamay sof ephgserbagpriastha adaitiendthgefafcyCibxit bodat 1 deptainCdl
| b+G 1-) cells anong live cells. B. Bv8 |evels neasured by ELISA in tissues
mat chi ng ERBREMEAtsphs @ddifona)dregmaenhis wtrerbmpmiiknowg a6 ostepdard gt eare plosthsi n

content apdyaff & R h&HcARr AnloPeRELED MrCcHGRl Enbodih&lt, e E0st A& ESs

20  administered in combination with a different anti-tumor agent and/or treatment regiment, such
as chemotherapy and/or radiation therapy. In certain embodiments, the Bv8 antagonist is
administered in combination with a different anti-tumor agent and/or treatment regiment, such
as chemotherapy and/or radiation therapy. In certain embodiments, the methods of the present
invention further comprise administration of an additional inhibitor of angiogenesis, such as,

25  for example, an antibody to an angiogenic factor.

In certain embodiments, the subject is mammal. In certain embodiments, the subject is
human. In certain embodiments, the subject is diagnosed with cancer. In certain embodiments,
the tumor is cancer. In certain embodiments, the metastatic tumor is cancer. In certain
embodiments, the cancer is colon cancer, lung cancer, breast cancer, renal cell cancer, ovarian

30  cancer, prostate cancer, bladder cancer, melanoma or glioblastoma.

Any embodiment described above or any combination thereof applies to any and all

methods of the inventions described herein.
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10 significant difference when conpared to Vehicle group (n=5 per group).

C. Nunbers of tunors in lungs of mce pre-treated for 5 days with human

r G CSF ( Wp 2giimawse, grey bars) or vehicle (white bars) PCFalskawionsy7t> CSF
treatment, mce (5 per group) were injected intravenously (through
tail-vein) with tunor cells (10,000 cells per nouse). 66cl4 and 4T1 cells
were injected into Bal b/ @Rikdel RIPIIODNIOF IDHEDPRAWINGSC57BL/ 6 15 i ce.
rG CSF treatnent followed for another 5 days. Lungs were anal yzed for the
presence of visible.t .s .3 weeks aft el | inocul ation. teri sk (*)

"ndi cat es si gnFISWEA BPAT Wiy b dauiate b premieia el fils F RISt od i co
(n=5 per pesripy medstdRNARARL Al DéSigh BRURSUIES ofl tHOGBcrbaredy didecdnijagiaged W th
B16F10 cells and pre-treated with either vehicle or rG CSF as in panel C.
The |ung BeMSAXRIHOR & kipgaire Rilb/s naige aupe, 20cn hearingonmadtastatif tH3eFs of
tunors. (b ) |d : I . y i venously
inject%d &?ﬁﬁa%g%%%%%%gﬁg?ﬁgB§§Na%§e sSgﬁgmgggggggg&péﬁ“ﬁﬂ%&ﬁhg%5%SF as in
panel C. Mpastskefremdodl yaedirbar nbiengusesen peofiés. iash plefilt oslgmihunor s 3 weeks
after cell inoculation.. terisk (*) indicates ngn%%%pant di fference.

Fr equency @6t 9h idhadeal grouss-cB- SiheRate fPEesapREoR 9nr 0N 4 YRIdgd (n=5 per
group) . Fqohy rla?ec?ﬁentekl WP prdmlcHRG8c (HIngﬁ?rom ﬁﬁetﬂegﬁﬁ%ﬁ f&inhgks W th mouse

r G CSF (2. 5pg/ nmouse) ~and theg treated wth control (1SO, anti-BvS,

anti -G | oompared toGraB8Fori7NRybehringnuice.nCe B8 gratein cavesmtagdns inithdpré6c14 cel | s

as described jn Mterial.s and Met hods section in Ex Lungs re
analydba Tt MSEE RS SRtphrpe TREoK Rpnoudl Tk FARS SHBRR at 2
shown ar e ClyeasisGr1 SEMis fil tHeI pR-etaB NREY St RS b/ kol bl dob®luarlrasi s

t hrough enhancenent of 30 cancer cell mgration. A gRT-PCR anal ysis of
PKR1 and PKRhsexpeeddtan 1§EMon- and netastatic cancer cells in vitro. Data
are presented as values normalized to Hprtl expression (n=6 per group).
Asterisk (*) i Rijuralednciegsuidilecdndl GiCSE ard By Suiltre assootpal withtaom6eiabiticel | s.
B. Mgration of non-nmetastatic and netastatic cells in response to WO

2011/ 0147BbeotyRE28102g9BB 7ol ASPEAS RYTE St dints M ols G -CRlinbinCBU 8nd 19 FBS
Ser Ve‘i‘s asgRR '\xé%kscﬁl[’& I’itf)olcula i lo? n&hﬂl%ta@f%ﬁc gl %ﬁ% gc ’uﬂﬁcﬁ%%ﬁst Rgterisk (*)
. I mpor e (0]

A2 DAI @

col | agen- coat ed e well "were coun urs after ‘assay
initiatioimd{oars spaifi@nhodifrends tvleh 8dmpdryd tondiaagresp.sBgAhilygaoft totilf f er ence
when conpared to untreated grou .. In vivo extravasation of 4Tl cells

d . C
assessed BBMRYHPE Cé!ﬂ‘%ﬁ“ﬁﬁ?ﬂ%@ﬁﬁ%ﬁsﬁqfﬂ%ﬁﬁ brarigg 4({ dpmossand yregied pdth) s
| abel ed wj || T ] i th
abel e tEI;-B M dnfE@e argb‘?)gﬁ%i ﬁ%&%g}aﬁgﬁ J?og%apﬁ}lg).piﬁ &Jlﬁ?&e?ﬂ Wt

nouse rG (2.511 g/ nouse, ons days an en were
treated wbtthotopingliyoino¢ul8EN intatitd 4 Busmnangt fat Grd obfematt €BEF OSkccarfredmdites .

"No | abel " .denote royp, of mce i.ch s ipoculated wth cells that had
ot babn PABRBHOGF Hrr Reres agtuan of el SHoNoa P oA cel | 5

(i ndi cat edogttib&li hOWhHcEiSls ahd MtIRRASIHdnNn EXRRMBRENAINY &k dRGrReE WitNs. Scal e
bar = 501.tm D. Quantification of the in vivo extravasation assay from
panel C. BBSawdhagyested hvagk mpreengestatgrihape)webe werkd (mnwstatic phegkaftet5 random

ti i ncl uded..into.th lysis. E._Kapl an-Mei
7 epr esont 5 ERET  slf AnleFgk B T yeUBe BRI e amea BREARAN D Pont e
from Paw tafcspo@and ISGEamR! (3 Nuaibctd ettuRessd [ipstofieni exXRiaeiss 4T t@hofs CSF.

Curves 15shows a strong correl ation between high | evels of G CSF and
reducéd sand/ireaed asan pgas] et ndlyvivwes paforieed Srovecksafte: mgpr dmgubtigni n

gE}\/laSt asi 80 I:LiJSO_tyIJe%gtrolTaIftibB&I Eﬁi—rSype]f Q]FB%) EMefislp(Q‘? %mligs%‘f&mﬁ)&hﬁ are Means

difference relative to Naive group. D. Numbers of lung tumors analyzed by micro-CT in
Balb-c mice bearing 66¢14 tumors and treated with control (ISO) or anti-Bv8 antibody
(n=8 for ISO group, and n=10 for anti-Bv8 group). Renderings (2 per group) of

30 representative micro-CT scanned lungs demonstrating metastatic nodules (red) in ISO and

anti-Bv§ groups are shown below the graph. Data shown are Means = SEM.
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Figure 5. Pre-netastatic lungs are tunor-free at the tine of tissue
harvest. Additional analysis of the pre-netastatic |lungs fromm ce bearing
tunors. AvO208ahetsat i ¢ representation of 4Tl-rel ated celPcThisp@s/ouzserl i n t he
study, with known netastatic sites. B. RT-PCR expression analysis of
Hygronycin gene in lungs or primary tunors show ng absence of Hygronycin
signal in | ungElg‘urth ﬁ-CéFbmmateﬁgtheT):re-melestaﬁef‘aiehe’Hylgd enhanves the Not e
positive sign fromt e t unor, 6., days after
Ponor col Mt BRFRA At Smatig: AL RalERe RGN RIS hygr o
tumors. Natfed R6latcddkor@inisd @QRdd With VB cle WR BuRbR G ATRE @OSs Hi 3@ signal in the
primary tunor. D. Bv8 gRT-PCR anal ysis of lung tissues used for mcroarray
anal ysi s. lwg/qusd?cﬁlsamlwﬁ SanykstBY Bvankypfaes soor afftar thhéaspdesemétr@s@&lfi c lungs

of mi ce bearing non tatlct PCRaaI Bv8
Cranscri ponrbygieders e BRPrEt e S st S ot GonBo ATERrbem | ung
tissue fr qiidyeidhif@nPdiffdt@ee Whe cdnlparbd PV shiclBGrdap. EXaMplegembsdivd dsHC
staining in the pre-nmetastatic |lungs frommce bearl ng 67NR or 4T1 tunors.

Dar k st ai APPEGERtASS M%I@fﬁ@ih&fﬁdlgbfﬁﬂg) ¢dlls smenp dize celtp. B BwBuatals
I ndi cat es, By 8- ?(ﬁ%y %ﬁ{%&e ?netllslslslesrs r o%-er% elg \Wah?es%etrg %&E’a&m%& oythE | at er

Hleasur
i nocul at e manmar un s were harveste

and Bv8 wagalgdedteidt@ddtedyaddize @BJttd&Sﬁrall@g}iﬂlthrH@ sZﬁlélA@ﬁbﬁZEOﬁCﬂﬂ'dluﬁ&Olm 043872
in Materials and Methods section in Exanple 1. Scale bar represents 501.tm

H. FACS apignijispaf dfferopeq whey compapeddp Vql?ﬁl%g@&p.(% 3 RO o frr MuE® Ry i ng
B16F10 I
wel | asaln ﬁmﬁ\?ﬁ-‘:{? ‘gyﬂ%lgf&%%ﬁ%{fed fyrg'ﬁa e 81 %Flfi‘ﬁgéggsrlsggﬁ gﬂ}l@%m of ugr oup)

(n=5 per @aOu)vehicle @Mﬁtefba@)stB@wmg d- aseltﬁeatmedt naicp & peeiragi)atdre | ungs

frommce with LLC (Bv8 protein nmeasured by ELI SA), B16F10 and MMVIV- PyMr
(Bv8 RNA %%é@ﬁrl@aawoqﬂy(qh@)ghtmhﬁm) with temerr @lls WP 0eells ppiedsedn rel ati ve

to Nave t g?&lgﬁaggaﬁl légﬁ%@g@gﬂ cBH-§ 11!1\/8 Hifv/c %\4 the)reas B'ﬂilgﬂf @ell@ nbﬁ‘g_lq?‘B'L%ﬂ'al

anal ysi s ression in tunodr-bearing mce. I-onal
anal ys$ s oficd MSPbmwﬂmant félloveed ok an@-he:@demt Longs weremﬁhllyze:dﬂot tiree

10supernat ant s after 48h-incubatio escr.i be aI s ands Met hods
section i RTCESOSRIF Xisth ?Hm?ri)glweﬁf( ﬁn Cglié‘loél" fatign. gﬁteTlﬂﬂN&ééﬁ QIS gni fi cant

differ encggmgm%mm%ﬁ&%eweé}l%ﬁﬂé APG-BF @é’a@edﬁi’c%' (7= Sﬁeﬂgf&%% and pl asma
in mce bearing 4T1 tunors and treated wth SO control ant'1 - G CSF

ant i body DaRBppsmtagrveumpgesadtiergsstont icd inpictedtvath B @ilqueHammd picftfegtednce

wh ed. C. .Pl d,t G CSF

boar i ng. M CiG T FHEDsE st bERIE: AP AR m e Tpls BB ©
groupe Asiethk igher durhht@iof alrlsrs gb18eK Spo&RNE. Mufnber &MGRy Wﬂﬁﬁ‘s fopRBLcaict 0 Nave
group. D. 4T1 primary tumor growth in mce treated with control (IS0,

ant i - Bv8, inaigvenagsiggmceted %thhloélﬂtlﬁtb%i@ﬁl%@mﬁ £qlfp gndrtragredypih hutran e a‘éi/er e
ort hot Opl %al | % Cn% l at fe ana[]tz %or?h gv e% Vln%mPélgﬁl%rs @%geegf t& 2 ce

CB6F1 m ce. reatnen group i ndicate s

signifi CaﬁiocdllafléleI’Aﬁ’t@ﬂsM@ﬂﬂi@lﬁﬁS@ig&tﬂﬁda@t &S@r@b@upreqﬁenc@@l@ﬁ&epﬁurﬁwryof unor
growth in nice treated with control (1SO, anti-Bv8 anti-G CSF and both
ant i bod| egn((%MiI@dﬁ@?ta‘af: Gup9rs 116@@2&1(117@ nes gipupe B Nwaberpoé Binays mhiyagy eft ed

into Eeae{ Wﬁﬁousact ];? Slél?gnl e)%%h%e&tf@ra% Wlﬁ% %ﬂo%hsb ) next

to an I-BV trea group |n I'cant rence en  conpar ed

to |1 SO gr emtpBvE, aduutngl dsnuerraSR anmﬂbbay byd Afectdd iffr&@nb@Ay Wity BOTALIURDr s 6
weeks after tunor inoculation. Tunprs were i n@l anted and treat nent
P

per f or meddessriped 1@&\4@‘161’1@5 ehd M thnds sgetoupy Expaplerli dangs yergiabaed for the
signi ficapt, di LLPLERGE 3 WNERs SRIMANER ot RatitO 948 WRow i hANNS.rR N NfBaNs  SEM

Figure 4. Bv8 mediates G-CSF induced metastasis through enhancement of
30 cancer cell migration. A. qRT-PCR analysis of PKR/ and PKR2 expression by non- and
metastatic cancer cells in vitro. Data are presented as values normalized to Hprtl
expression (n=6 per group). Asterisk (*) indicates significant difference when compared

to 67NR cells. B. Migration of non-metastatic and metastatic cells in response to
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Figure 7. Analysis of G CSF induced netastasis in mce intravenously
(tail-vein) injected with cancer cells. A Increases in |lung nass (conpared
to | ungs woamidd4M™Nave m ce) followi ng inocul ation of tumor/usedios4zsnz
treatment with human rG CSF or Vehicle. Data correspond to the groups in
Fig. 3C. Asterisk (*) indicates significant difference (n=5 per group). B.
H&E st ai ningtpasihg lcongpstriti@matihoman kjv8c tl &dF BB served MRpostivecantio].t Celat that wi t h

Vehicle o CSF. te esence of t rs in the G CSF-t ted
2011/ 0147 bisPrrruss dorelns rol eagpecSearaasa vt g b i bt 501, m
T - tunor ,&heahitidion (RS g&l Ogrbw) PARERK (gyinﬁé&%s ﬁ%ﬁi&%%%@&e&f@ whddtG 1+ cell's

9
in lungs of mce treate ailly (for 3 days) wth nouse rG CSF (I p g/ nouse)
or vehi cl eorapated toaattedtedigréupc dit/r ofvoaaxtratesatyor( 1801, celintiise®e8 36dmtiis- G 1 or

ti -G CSF.anti bod d i i terjal ti in 5
Brampl b 1 s DR CRamiR o g gt T TR BRI o L o1
i nocul at i RROMicdkTWele§hrd-Beathd GEh\WRERe %?}SSF’O?%%Q%': %%/igr) %Itﬁcdfﬁ&u@i:\f@ or

human rG CSF and treated with control or anti or anti -G

ant i body. dayseat] emt werk tieatod whth qco@roSES@p dnaddviShaddi-€s] ocami-GAURK f or

addi ti onal ays.after . nocul ati on of cancer, cells. .E. ., Nunmbe f lung
unor s 1 nUReE Sono GBS Serun. m S eI e PNy D aa s T
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(1SO, anti-Bv anti -1 or ti- F irbodi es. Asterisk (*) indicates
si gni fi cant di $Me?§§1%eet% en (I:jc%ir%p%?gdﬁ ot +| SO group (n=5 per group). B.
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"becrie (or G FISUrEST Frednetastalis Fugs e GunerGise Af the (yng of dssueddruest ¢ n
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doubl @0 poS¢hanegicaentressnta@Gdh of AFGrelated catilingssdl in the awdy deiibkeowegat i ve cel | s
(Cdl 1b-G - ells pul-atji.gns _wer.e separ at by FACS. Tot.al RNA was

ol at o FiElmERs e IR ARITRCR SRatSith BEER TS e b e By PR P et
are preseptigdryagnios] olwiey 6Pl RTIBR bRy siERdltid Mnas FroRmi@Rbitg 4Bt eri sk

(*) indicates significant difference when conpared to Vehicle group. C.
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.11 OG5 DR 18 AR5t POBI B4 TP T3, S 0oL
and apii - @ Hygro tumors. Note the lack of signal in the lung arca and positive signal in the

primary tumor. D. Bv8 qRT-PCR analysis of lung tissues used for microarray analysis.

E. qRT-PCR analysis of Bv§ expression in the pre-metastatic lungs of mice bearing non-

and metastatic tumors. F. qRT-PCR analysis of Bv§ transcript levels in Cd11b+Gr1+ and

Cd11b+Grl- cells isolated from lung tissue from Naive mice or mice with 4T1 tumors.

30 G. Example of Bv8 IHC staining in the pre-metastatic lungs from mice bearing 67NR or
4TI tumors. Dark staining in the pre-metastatic lung tissue bearing 4T1 tumors indicates
Bv8-positive cells. 67NR or 4T1 cells were orthotopically inoculated in the 4™ mammary

fat pad and lungs were harvested 1 week later and Bv8 was detected by IHC as described
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t he pri t unor. Lun re harvested e a fte
iR DR Y T ol o PRGBS B Phatet OB g e

|noculat|

wi th the pragk nAlﬁtel(Kk (@ﬁﬁﬁi@d’atds%iéﬁﬁdaﬁt dilfRrenk & $len cornpareftcgNﬁlQe EoupFACS
analysis of CdlIb+G 1+ cells in pre-netastatic tissues. Additional analysis

of By8 anéTwaa%&lm@égéqvﬂh in picetpaedaih gantel oS Qi 4tePehtandiCSSoPul at i ons
in pre-me ﬁ&g&dlg@sio @&‘r’%lé hcarhea! &Qre%%&oé&ﬁ% 12 infuB&Htctht & f‘gh urror

30i nocul at'i on rat|ons I'n ce re supernatan after
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treated whiHy, C'F§ rﬂlgg‘tréa{tmvnh%ﬂﬁ&ol@éb)( g@?hvgraﬁr@'(f% o
2011/ 014750PCT/ US2010/ 043872 anti body (upper panel). FACS anaIyS|s of

Ly 6G+Ly 6 Cantdwidies (nl U pem groq@D i b@aly cbl]wereamdlobmmllmmcrouwteﬁf intdathe right 4™

PyMI-t unor bear i a ter ndi cat es
o oni 11 canentney Sand " hiee BoREaPid Aol LRsLB i AR TB et er i sk
(**) 1 ndi gRi@fsSighitidahtdifferdicé HRAEEBERpWBER BS@)@@& dFt Euﬂgﬁt@‘xﬁ)'f aHiplRitygur e
12. Increased | evels of G CSF and Bv8 are associ a ed Wi t metastatic

25  in mice bearing 66¢14 tumors 6 weeks after tumor inoculation. Tumors were implanted

and treatment performed as in panel E (n=10 per group). Asterisk (*) indicates

significant difference when compared to ISO group. Graphs show Means + SEM.

Figure 7. Analysis of G-CSF induced metastasis in mice intravenously (tail-
vein) injected with cancer cells. A. Increases in lung mass (compared to lungs from
30 Naive mice) following inoculation of tumor cells and treatment with human rG-CSF or
Vehicle. Data correspond to the groups in Fig. 3C. Asterisk (*) indicates significant
difference (n=5 per group). B. H&E staining of lungs from mice injected with 67NR
cells and treated with Vehicle or G-CSF. Note presence of tumors in the G-CSF-treated
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otherwi se, technical and scientific terns used herein have the sanme nmeani ng
as commonhighuendds sft@ébHandohertafsuondiln &l pusikidry of datadets wed int thiswitidyttot hi s

i nvention bel ongs. Si.ngl.eton , Dictionary of M crobiology and

VDI ecul ar BERGGD S RIBRICeS TR o Sons. (New York, NY. 1994 and

Mar chpo Advancegidadrgd0l PrénfiTastatiylungsald isor-1YRE hedheithe 8NdAssak hdpvddt.e 4t h
ed., John Wley & Sons (New York, 15 N.Y. 1992), provide one skilled in the

art with Additipnabpngjysigef the praripetastatindungsfrem fymgrib¢aring mpeesEiming of

e ot Bt B SR BBSRSh IS0 B ek B A PR E gl s anc
A. Def i ni t Hopsonbern guie PORBEs 6f primigrtpmetsi shgwiny dbs&iee of FHygayemn sigh in lungs
following definitions will apply 20and whenever appropriate, terns used in
the si nguFRio wMerksatls oselefieof hb!-brerzalireaprlvgresimors. Note positive signal from

25  the primary tumor. Lungs were harvested every 7 days after tumor inoculation and analyzed

for the presence of Hygromycin that correlates with the presence of cancer cells in the tissue.
Figure 11. FACS analysis of Cd11b+Gr1+ cells in pre-metastatic tissues.

Additional analysis of Bv8 and G-CSF expression. A. FACS analysis of different cell
populations in pre-metastatic lungs from mice bearing 4T1 tumors, 2 weeks after tumor

30 inoculation. B. G-CSF concentrations in cell culture supernatants after 48h-incubation (n=3 per
group). Asterisk (*) indicates significant difference when compared to Naive and non-
metastatic groups. C. Number of Ly6G+Ly6C+ cells in peripheral blood of Naive or PyMT-
tumor bearing FVB mice treated with isotype IgG (ISO), anti-Bv8 (2D3) or anti-GCSF
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Ant agoni sts al so 30 include small nolecule inhibitors of G CSF, antisense

nol ecul esshiiwredre dcans TEEMEF, RNA
30 Figure 14. G-CSF initiates the pre-metastatic “niche” and enhances the metastatic
potential of several tumors. A. Numbers of tumors in lungs of mice treated daily with vehicle
or mouse rG-CSF (2.5 pg/mouse) and treated with control (ISO), anti-Bv8 (2D3), or anti-G-
CSF antibody and injected intravenously with MDA-MB-231-L1.1 cells (n=5 per group). B.
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aptaners, and ribozynmes against G CSF. In one enbodi nent of the invention,
the G CSF antagonist is an anti body, especially an anti- G CSF anti body or
fragnment wbepnsaafi4wshi ch bi nds human G CSF. WO 2011/ 01475@PUT/SU820153/D43872
By "G CSF antagoni st anti body” is nmeant an antibody that is a G CSF

ant agoni st, as herei nabove defined, and thus partially or fully blocks,

i nhi bi t s, Nambasutftahomzas lunge ofitnida ttoatddad antp dwithatchidCelot #63-GSE+2 Selg/mouse) and

bilizati f ti : t. of CDL1h+Gr 1+ | | .
robi |1 2t 16 oA NS SOLBH 101 (8. BH drHSCh APt “Eef BB A CaRal or
pronot e t yiiHody aHEirﬂ@ét@cﬁfn%avéd&u%§ (R:xénlfﬂl b TRal TRALS weléehﬁlgﬂﬂig@fbrq §neabf

cells are humanh | mmature nyel oi s. In certarn enbodi'nents, the human
count er patumareB Iveechs &tdrgntninoydhioord(netéd peregrospipdn pssads Aceld|B; astenskc@nt ai n

mbodi rent he. h ount t cell f h .
heut r ophi et gyt Shags Bhnngutpars B ReRa SO0 MHere® dovle Atk
count er papt+) GelidardsSi ARHEOBITckSice FHRR c6MpHEd &5 GIBSF-IP 28R H. [T HRvEN TS

"Bv8," "Bv8 honol ogue,” "prokineticin-2," (also known as "PK2," KAL4," and
"MTI") aMsanstdEMerei n i nterchangeably, the full-1ength pol ypeptide and/ or

t he active fragpent he ful |-l th po tide, "Native, sequence
5" compr | sea EBEITAPE PRUE GOl BEhIRTR 3 e e e ER Loy
derived f gsibeRablVigratRaandNassoPbf ivng tiME8 iR Baly ERMcahir@RnoddN frjeddt WiE
sequence Bv8 15 can have the am no acid sequence of natural I% occurring

human 1Bv 867 NBor 9éNBvBK R cely SMiaeorara nie-tocatest witlarehiflic an hupee re< . SH-dylicexearpl e
a full-length fiyve sequencge.Fk n Bv8 am no.acik.d sequenge.is sho LN SEQ
"o o 2. RIS R SR Fi e e e RS R TR i R o1 B
NO 4. Thagitcatassignefifaandieroacebétheet esiitlt and GLOSF akhted Ratd. ideuint ¢ Ha®taf an
exon that encodes a canonical heparin bindhga domai n. Thus the native
sequence RURRSS BUmiZOViihBetectablp Hanes iyluaey (ErHOdcr srogAbvib GHICSEOIPHONO. 2
conpri ses i )i A6l i al] Y . ¢t ed
o B | o RSB ANIELER ART rer ol ed AP Bk ERHSACS (PHRLATRGN S
is shown pmGBEQrhdds Oum6r). Hlingnndapdndant celblifbs8vae guanedpeacehagdrewp (for Lung:

di | d, le, i b t . BS t 62:177-181
( '1339? )S eaﬁ%ﬁ ﬁl%esgﬁﬁaﬁflc l?/IB?T .L\éflﬁ g@ﬂu@@%@?@é?l(b 851) ?1_1& @3&% ﬁé&rﬁwns%%ence

Bv8 can begyhsab@tedle haRmaNHnk MB232D AN DEliRE OAUESH BY iddRGRIRiMditanand/ or
synthetic neans. The term "native sequence Bv8" specifically enconpasses

nat ur al | ydidtecence iwhgn powpared tpparcitaldcchtd ingr @hérgandoubtuhstarish €5t)endifasess  of
Bv8, naturally ocgcuyrring variant for (e.g. alternative spliced faqrnmns,
SUch aa. ¢ HEPTEHGVRITAN SR PSR ot B Gk EJEkser Dl G MEfe - SEM
vari anj s. d RelhdtiiplesR A HPM@A-I\@B‘Q‘SY%I&%QDH%%%ZQ@ gk%re@si&%ﬂaj}smﬁtﬁg.

native sequence hunman Bv8 as shown in SEQ I O certain

ermbodi nentSB. NHDAWEB23tR3Id & wBvsinjetea ifitol 4th renghdry fizttpiad er Sequerted-vieimen Bv8

as shown | |.D NO., 4. "Bv8,.variants' .are biol ogical ctive Bv8
ol ypept| SCUIRAFTIRG SHPSAHREY PerTety BrEd -l e drpr o Ser Ghreas o5 biince
of a nati ¥RrSigsliRAGRd BYfinBed ¥Pepbi Hiom Sihhisds, HIOSRISHAIBt Bl ks (L1.1, 1.2.1,
2011/ 014750PCT/ US2010/ 043872 (SEQ ID NOs: 2, 4 and 6 for human and nurine
Bv8, by vird Lid1dfonafir¢nsepetatednngsgnidelli. brl2. heail fI3 dafreroihian érdgpensignisprimaryi on
of one_or re._amn id residues within the native sequence. Bv8 variants
generg? I yuﬁ%o\}rgw %esesSPatbﬁ%he(amO% sequence identity with a native sequence Bv8,
such as the humrpurBus. MfeclﬁﬁﬂlhDuh@rlﬁn?theSEQjS;Fliﬁi@aéed Pecding@ktat¢, however,
a biologically 5 active Bv8 variant will have an am no acid sequence w.th
at | east HH®9EnvigopmeRt AR HPSBqnalvss of F&A axprapsion in HENR seihoovgeicgpressing

sequence FF);&q G ﬁﬁg}% eggr%kgi5ﬂ ﬁ\?me]]E}}s/ §%rg£)/£faﬁlg i 85 48TR9 gkg‘?? -%CRaanal)Es}_ls oaf '

bi ol ogi ca active riant e an am no aci uence w
| east aboBKR75%5% BRbHGHtexpRSsiomimoibic1 858Ms aiprusting SR N AhetgetiObPEK Ra ich PKR 19t

| east abo 99% . aci d_seqyen identity, in 1%:incr ts, with the
ami no’4ci ﬁ'togf‘gtgafeﬁ-@& ngt %5%0 N ﬁg&ﬂu ?Wﬁétralb wscr%@e§§%§rqs\§fﬂnﬁ%control-
i ncl ude papttide )RR Soficl dlfRasice WRAIBRApRLH IS sﬁ(@%ﬁtrél?g?du - &, Number
bi ol ogi cal activity of thée corresponding native sequence Bv8 pol ypepti de.

Bv8 vari anfsnwirsio lungd afdeicBuBt potoypeichidd svithhreheilnonbd It andonpcediwith @il d
residues &t 86&99'5%91&5 cteﬁse. J‘}Iﬁal?sris va-as performed 3 weeks after cell inoculation. Asterisk (*)
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termnus of, or wwthin, a native Bv8 sequence. Bv8 variants al so include
Bv8 pol ypepti des where a nunber of ami no acid residues are del eted and
opt i onal lwo=otgtitsat ed by one or nore 15am no acid resi doedIS2Bvw04383z i ant s
al so may be covalently nodified, for exanple by substitution with a noiety
other than a naturally occurring am no acid or by nodifying an am no acid
resi due t odpratd semifacanbifiernoe ahky caupared ingpcadiWd 180i gouBwhile dpirlblnastersky

conpri se eparin bindin main. . The term"B i " as ysed

nor b1 e r raraniss i e REReR st RSPl o S AV Dbl send iRk ¢ o
or neutralizee HHE sRAVH himensa @l ve sequence Bv8 to nodul ate

nobi I i zatiron of Cdl |l b+G 1+ cells or functional human counterpart of
CD11b+Gr 1+ cells, to pronote angi ogenesis during tunor devel opnent and/ or
to pronote tunor netastasis. Suitable antagoni st nol ecules specifically

i ncl ude antagoni st anti boDESSAIMEDDEISEERIEATION OF THEINVENTIOA eof ,
proteins, peptides, glycoproteins, glycopeptides, glycolipids,

pol ysacchari des, . 259l i gpsacchari des, nucl ei ci,ds, .bi ogrgani |.ecul es,
bept | domi met | cBTER A SHEBE S0 Rt L Bt L e it toecapgiiogg that this

transcri ptivenadn @net it Al toAtar@dul £ RBkIpeLitisRAMENSIBSicaltyStchRewhick @an, of course,

Ant agoni sts al so include small nolecule inhibitors of Bv8, and fusions

pr ot ei ns, vigcips also ipbevideasgoethhatibe tarminalesy wisH dbreht idosthepimosadi y t o Bv8
t hereby s ri i i.pdl to its.tar I: variants of Bv8,
anti sens eggrsgﬁglcglpgggg !a& ég{%g%ﬂeg%@\}]& ’ ahﬁlgt %6?@%%(1???5 gggﬂg@ﬁ% i bozynmes agai nst
Bv8. 10 | n p8htdss défated oBwBwab] tagiaridad bsd sdialtifidecrnwi dsbd Héreln vt did @me

anti bodi es and anti body fragments specifically binding to a native sequence
Bv8 pol ypBlseiigs as epmmonlytyndgrstaod by e oporlinay slgldn thepirte vduchAR1 or

PKR2/ EG VI ept | CHJ.t:al ' :

2011/ 01475(%@'1%%‘%87 %&%%%‘ éé%’ lg{ﬂng{éo ?@H?ﬂso Sy aélﬁﬁgalgﬁ?lgﬁ BiologY er t ai n
enbodi menfsd ePKRWdeyt &gons iew & oalntN.YPKPA4 )amtd Modhy, ANedntodi ©rgamic | dent i f yi ng
ant agoni s of a Bv8.pol ypeptide mgy, conprise cantagt.jn Bv ol,ypepti de
el & T M e R S e KTt e R S
the abil i \yyofooBy &rd Q4B iEhe drPiith Lipeh&hl T8I h#Rf dQRe REmb UG | onal
human counterpart of 5 CD11b+G 1+ cell nobili za%l on, pronote tunor

angi ogenesi the arad¢wrapphication e Allumferenees eistddwran, iByludiBg Pant appbpitems and | body"
is meant a 1an%.i bod% .t hat ig 3 Bv8 ant q]gt%n.i st. as herei nabove defined, and
t hus partp'é U ¢ IIPVIB?%EQ Y TERSH6Y t ,el&gnt;lfg tralizes the ability to
nodul ate Cdl | b+G- 1+ cell nobilization or functional human counterpart of
CD11b+G 1+ cel A, nobDlefigirionen, pronote tunor angi ogenesi s and/ or pronote

tunmor netastasis. 10"Bv8 receptor” is a nolecule to which Bv8 binds and
whi ch nedi at es FeHRUrpessp 8fintprepg gay sneedicaiorpyly foltpwing defiitions avill apply " By 8

hnd Pty it WSRO A A A R I S, Bl e RO
Nat | . Acaders&cin th&JSknt IHA0aR6BIMAGHsct farth elovakonfli2@@Ath ahy ddcoientChem |,

217 19776, 19200; MRS, Selcs, OBl EHSRINR) el Cormin. 15203

The terms “granulocyte colony-stimulating factor”, “G-CSF”, “colony-stimulating

factor 3” and “CSF3” are used herein interchangeably, and refer to the full-length polypeptide
25  and/or the active fragments of the full-length polypeptide.

“Native sequence G-CSF” comprises a polypeptide having the same amino acid
sequence as G-CSF derived from nature, regardless of its mode of preparation. Thus, native
sequence G-CSF can have the amino acid sequence of naturally occurring human G-CSF,
murine G-CSF, or G-CSF from any other mammalian species. Examples of native sequence

30 human G-CSF amino acid sequences are shown in SEQ ID NOs: &, 10, 12 and 14. Human and
murine G-CSF sequences are also disclosed, for example, in Nagata et al. Nature 319, 415-

418(1986); Nagata et al. EMBO J. §, 575-581 (1986), and Tsuchiya et al. Proc Natl Acad Sci
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The term "biological activity”" and "biologically active" with regard to a
pol ypeptide refer to the ability of a nolecule to specifically bind to and
regul at e wel2bulmau7snesponses, e.g., proliferation, m grarcorS2ebo43scel | ul ar
responses al so include those nediated through a receptor, including, but
not limted to, mgration, and/or proliferation. In this context, the term
20" nodul aB320),76B}d®s7 hB1&e). pPedhotative sequdnderBi@ilt ¢aprhe 18odeted Yot wature or can be
"activity," in gonnectj.on with Bv r G CSF,,for the.purposes rei,n refers
o 1 o (S frog i GEored i i oe Y ot TR B S ARt g eg C oF

i munol ogigeRlficARY eNddnpa@ies Ratuk M B REumpWhiedrb Yore GRd Matu8 fd3MB 288 tiimEarkd forms
wherein "biological" activity refers to a biological function (either

i nhi bi t or 9f GrCSH.ingtiralbiorepyrraguseiantyprras st nauraldy oprariingdliojicoedemtsi ng Bv8 or
G 25GSF, ot herolign, G, a0kl {iblolul NAHES RS RANELLN. AL, AN-ARL Lbady
agai nst an anti geni c epitope, po sesée by a natiive or naturally-occurring
Bv8 or G (Sfnend@nchial differd ol thgscgatnccat hindtitysoq@émse G- USFigogypabtidd foy htihan

i nduce the@{)roducti on of an anti body agai nst an anti geni c epitope possessed
by a nati & BEIAGENE RN B Biecet amigsaien. gielcgiorgpodifigationyang oy S‘ét??ﬁgﬂioﬁ&ﬁpg?

t he bi ol ogj Pk | WA

cell (or 9 t%g%ei %1?]1%1{) \éhlgﬁgsg& 1 coul}lt%rn%g?@t ?%?Hf%l &g&ﬁ%ﬁ%@% %@rré)lb}l lPdlt]gget;lslgon,
nodul at e dwprlé8%i sequaice BleBfitypw e hetitanmueran §i-0§Enesh as drediuaranfE-Qidbtshotvanor

net ast asi s. ain odi.nents, . th i ological activity o is the
2bi |1y B S &ﬁﬁﬁésrédﬂ&rﬁfédﬂﬁ- SFiinag e PR ao_ﬁalogm | He LB Pt ey
CD11b+Gr 1:ii¢ fhve) anihd h&idtsb Qlinc PHAARE RadtUBDE: APYLARNRR s%qéélﬁé PdenBiyOHRE €

tunor netastasis. WO 2011/014750PCT/ US2010/ 043872 In certai n enbodi nents,
t he hunmanthecumnergdstqueetd af arauthliyaecurnmabeE e . npedeoiat aeiddsmerts acer t ai n

enbodi nents, the hupman.c terpart,.cells are human el oi rived o
cuppr essop Rlaa Ty SRRLGrCH AR b M flind i SRR SR B APt 4Bl Sy
precur sor ghef SOUTEBLUR8BYY, BRNHL DE%,, RBAROFYESr Allcd¥REERIPDIT TInInd Acid BEqiRhEe
enbodi nents, the human counterpart cells are human 5 neutrophils, nono
cyt esldr igBtiypaledncrements, avitthibgamapoiced pequseemigriogenilt escuadlg G-@yF. In
"primtiv Letic ol S - Whi I jfferentate
rorma morgeibanPRRghr e Gor ARG heputdndl o D il

| i neages” that eetdih @ divlbgivataopoityedf the poreesposding tathlescyduncd GACSF ablypepitle. G-

differentiate to form.|l hocytes (B-cells or T-cells). Ljkew se,.

"| ynphopo&P§ivariants alsp @4@&#%@%%9 RsFEiaONe PHMIEES ARG AQI IR Ses2E¢ |

| i neages" 3 1 j.efei r 2 ' [ ;

di fferent flg({eg a{t gf%?grgr}n erythr Scy’t(gsyﬂ?ﬁlg’ ﬁgggﬁggfIsgueg%da@gﬁa?g%%eai@i s"

i s theofoimchtdedhCSF petypchtidasytlese a Tabphufasend ajieé koidich hioaftlael dndldpheagbs”
O e e Bl e Eeeg, Bl ETIPDOL 815, ProgEnL Lol fl | =
modified, for example by substitution with a moiety other than a naturally occurring amino acid
or by modifying an amino acid residue to produce a non-naturally occurring amino acid.
The term "G-CSF antagonist" when used herein refers to a molecule which binds to G-
25  CSF and inhibits or substantially reduces a biological activity of G-CSF. Non-limiting
examples of G-CSF antagonists include antibodies or antigen-binding fragments thereof,
proteins, peptides, glycoproteins, glycopeptides, glycolipids, polysaccharides, oligosaccharides,
nucleic acids, bioorganic molecules, peptidomimetics, pharmacological agents and their
metabolites, transcriptional and translation control sequences, and the like. Antagonists also
30  include small molecule inhibitors of G-CSF, antisense molecules directed to G-CSF, RNA
aptamers, and ribozymes against G-CSF. In one embodiment of the invention, the G-CSF
antagonist is an antibody, especially an anti- G-CSF antibody or fragment thereof which binds

human G-CSF.
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15above, and "nyel opoi esi s" involves the formation of bl ood cells (other

t han | ynphocytes and erythrocytes). In certain enbodi nents, a nyeloid
cel |l popuwvetznomiemn be enriched in nyeloid i mune cel | sPChatS2@0043872

G| +/ CD11b+ (or CD11b+G'l+) or G| +/ Mac-1+. In certain enbodi nents, a human
nyel oid cell population can be enriched in nyeloid imune cells that are
functional 20 BuﬁﬁhCSBamﬁgmpaﬁmﬁb¢¢ﬂﬁ$Hkﬁnhmmmﬁ@mbwhansaKbﬂﬁFmmmmnﬁﬁiﬂ
counterpart of. CD1lh+ I+ See nol

678 660" ( BBRPNRGliAged it oSt ok SRR Ks. Faieh. Syl ity 34,

241- 252 ( 29%hte ¢a1 168Gk B+ Bel PRBBTLZ AR & mﬁa@nmqm&n%uﬁkgfmﬂcmﬂlmﬁﬂ gell
human i mmature nyeloid cells. In certain enbodi nents, the human counterpart
cel | s ar emebiation; arasiutptaietniresswnad BySepiosioteinos angingnesis 4nd/Ob PSOWItGTRINIOS
the hu m%Pa'ﬂ&E@r P@%érta?ne&llﬁoééle%ts &nP hﬁ%ﬁ gc?un%r?grt fc}%u?a? HSIHM %ﬁhttu?e myelpid
nonocyt es oOr nacrophages n cer human. coun 5 P

cell's arecsButli @@lfalﬂl smbodinRaw! &S h@mafmcmalpagesﬂs dre hagah myelcﬁ@b@ﬂ\vdale nts,
the nyeloid i mune cells express. a marker for nyeloid cells of the

macr ophag8nPreseigells. dmerstaingrebodietdhe hypayporntarers| ¢dls arqgecurgors of human
G| +/ CD11 , an
anti body FaEPRISTGELEEL Bmiop A ORCAh Al RARLAT Y Rim S ARl Frart )2
nol ecul e whhnmhﬂimdﬁmtwﬁﬁbﬂnmmﬂpMﬂbsblts or substantially reduces a

bi ol ogi cal act tlng exampl es. of G| antagaoni St .

i ncl ud® antibo “ﬂﬁrﬁggungbgg BIOFEsHF B ﬁ%“”ﬁFV@Hﬁe%R? égAL4

gl ycol i pi %“Mﬁyﬁﬁ&c&@& héem mfé'rélﬁﬁ %h?ﬁe' ﬂﬁslmﬁ%ﬁg)lofél Sp@dd ARl/orRhORKHRNI C
nol ecul es, peptidomnetics, WO 201 014750PCT/ US2010/ 043872
pharnacolﬁggm@msa@&wdbﬂdmdﬁhMQBWGthaboIites, transcriptional and

transl ation co e and.the |ike. .Antagonists also include small
o1 ecute i nhi b NGRS SRR 0 Aner o d o ST AHRILS inf i el i iiert?
apt aners, 2B HéDRANTRS naﬂﬁa‘ Rspard®sks of {tHnfdAe o pRPSiatieMt TRs, hite el sBYRMAEE BRS
the G| antagonist is an antlbody, especially an anti-G| antibody or
fragméht Santlee et aminp @ridseaernon ohesuiatly ocquitieg hempmBefbaeinreRrs or Bys from

e L e S

G- CSF. refers t
165- am noaddisehuenomin sk@se il SEQ EDAVONE| Aakcwd full derpth hathvactienagiturhal Bl &6
121-, 189-, and 206- ami no acid human vascul ar endothelial cell growh

f act ors élgovaab@cgrﬁ% HA NK 4. elisge byo spauences g thesegsuly pbths afernaes SPi’Gélrgd)fHBuck
et al. %&th%co%(l%ﬁbrﬂcalfheé%—g} 1_1|1_ fﬂg%ﬁ'ﬁ{n \\’}f‘é@ tﬁehrfagg@ts u%h«lseyhtﬂﬁaﬁl%

aIIellc an rocessed forns the eterm r ers to
from pon- hmnﬁnmmpeamd$e$umbemshnwumeSEQdIfNO @mon@ﬁ&maSEmEmthmnghbnmEGF

froma specific species ar ch as VEGF for human
VEah 2 Refile b TRFE nitomeBvLdararem SR, £ dmedt; & Ve Ut  or
to truncaged afrﬁ’ﬂd’@m@ieqh@&eﬁ@ yeREPi SifQ €0 N 63 1 AP MBEHEB VS sécﬁleﬁe':éw% or
1 to 109 of the 165-am no acid human vascul ar endothelial cell growth

fact or. Relfedsnloscd, forargmplecin WoehsslbofgevEGH. (FbpSeerd. 46l 71- ﬂ&U(]I9l99))thd Li et

present a p@kc éﬁy é 9 VE 09 'VEGE16
- am nothtl/a A&t S PGV Br i heet's Reen IR Sl R gl e
i ndi cag edcinbd HrediatibyecddatBin SR Gh@BE §mticdt nesasPTs teBil “A&IRGEGudnes BiRon 17
(nmethionine) in truncated native VEG- is also position 17 (nmethionine) in
specifically encompasses naturally occurring prepro, pro and mature forms and truncated forms
of Bv8, naturally occurring variant forms (e.g. alternatively spliced forms, such as that shown
in SEQ ID NO: 4, and naturally occurring allelic variants. In certain embodiments, native
sequence Bv8 is a full-length native sequence human Bv8 as shown in SEQ ID NO: 2. In
30  certain embodiments, native sequence Bv8 is a full-length native sequence human BvS as
shown in SEQ ID NO: 4.
“Bv8§ variants” are biologically active Bv8 polypeptides having an amino acid sequence

which differs from the sequence of a native sequence Bv8 polypeptide, such as those shown in
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20 native VEGF. The truncated native VEGF has binding affinity for the KDR
and FIt-1 receptors conparable to native VEG-. "VEGF bi ol ogi ca
activity"woneludersobi nding to any VEG- receptor or any YEGUS30ignaising
activity such as regul ation of both normal and abnornmal angi ogenesis and
vascul ogenesis (Ferrara and Davi s-Snyth (1997) Endocrine Rev. 18:4-25;
Ferrara ((999)0 NQ&S 2Mbtand Wibet. hupynSad -nsut Bie; By, bprvirtusgfentirsggiving deletion,

vascul ogene a esis (Carneliet et al

550- 435 43601 el SR Sely S bty Sibrclinge wishl B Ruivacr e
cyclical BkRQ@riMRss@lcrdlyHakt &Is@thaN 00T deh@enlc® RhAHY @Rl @ dbiedd MGudncaBveaikh
for bone growh and cartilage formation (Ferrara et al. (1998) Nature Med.

4: 336- 3408s Gehymen Sv8aif SEQL DY Repr HES N2 HO:4: mnm)howwea@dmlpglﬁalﬂso
b
o1 ef ot § op RS TAR b AF Mo Jn DA CRTTRRL S A RIEH SRSEPP SR NEE fer™ °

physi ol ogk&paknqRriaatss 8sth thaighindicRindqtdiet loah netdllysisewirmalBvey @6 s&tain
perneabi lity and vasodil ati on, nonocyte chemptaxis and calciuminflu
(Ferrara SmBodEGnS. shiplagiqailygetive %%V%rwalﬁwﬂtb% ag ppige agil sgquengpith aMs‘@st

of facts of ey oA Tb T Feg e ST OauB s o BHF S PR B ENIEORI T

cel | typescidseplenasidesity nall%pingnemints mltﬁlhhé aalnoceld £quepeanof e atfucalyusturring

cel l C n_cel.l err n 1995 Cel | 0
Cou: 386 3658 BhERYs Stk inehide pepiitningts olaler ae AFHOTIA 1N £o5. 130,
Sondel | ebio@dgical 3@[ R90bf tl’bleéﬂfrf&?dndl 1148 Sequed &0B v foly el c a8y e Binklalso

refers to a nDIecu e capabl e raI|2|ng, bl ocki hg, 1 nhi biting,
abr ogat i ngicludediydi m@mptldastvehdr@n iong owinpte AMEEH agidtresdudsase addet @dihn@] ds§t- not

i nol uae, - GEHBSED DL < gHEVEREF VB e POt GRC A BTGB BY AT

fragment Swh@@raqﬁfmbe? O€ el aciiPlcgigttLse aldicd ahd YtidnaB§ subkiti®ltedbyEne or more
specifically to VEG- thereby sequestering its binding to one or nore

r eceptdr saming agit [esECY- Beceasants alsetmboln eoyalenty ldefssrempladyagoni st s
such as spgl. 1tu'?§£ %Hl' mbf%g’ (ﬁh&%gn Qﬁaﬁlml Sfrﬁng %ﬁl‘? (g:?d lé%ft%%ﬁ fgﬂig Gnterm

"VEGF ant agoni's erein speC| y=inc

i ncl udi ngamiioi dmdﬂeeﬁue anfrobewdys donagingalls oc@mh@g arthinodicidg Bp® vyipaps ndes,
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antagonist molecules specifically include antagonist antibodies or antigen-binding fragments

thereof, proteins, peptides, glycoproteins, glycopeptides, glycolipids, polysaccharides,

25  oligosaccharides, nucleic acids, bioorganic molecules, peptidomimetics, pharmacological
agents and their metabolites, transcriptional and translation control sequences, and the like.
Antagonists also include small molecule inhibitors of BvS, and fusions proteins, receptor
molecules and derivatives which bind specifically to Bv8 thereby sequestering its binding to its
target, antagonist variants of Bv8, antisense molecules directed to Bv8, RNA aptamers, and

30 ribozymes against BvS.

In particular, Bv8 antagonists include, without limitation, antibodies and antibody
fragments specifically binding to a native sequence Bv8 polypeptide, or a native sequence Bv8

receptor (PKR1/EG-VEGFR1 or PKR2/EG-VEGFR2) polypeptide. In certain embodiments,
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20 An anti-VEGF antibody will usually not bind to other VEGF honol ogues
such as VEGF-B or VEG--C, nor other growh factors such as P1G-, PDGF or
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about 149,000 daltons and is glycosyl ated. Bevacizumab and ot her hunmani zed
ant i - VEGFherRtpboe deéingd. end thusiartiadiy e filbeklogks, mhibitspsneufplizes thpgabildy do

i ssued Fe ' L b | < 72
VECE ant | isgpae GOr1pteP: ARt AR & Hhhcionlhiihi e A b TEOLM PedP
G6- 31, B26obilikptior prataste tirhachnigiv MK sl dr patota tiRubl me@stagn No.
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US Pubti caP3:890-#02)- 20070141065 and/ or US Publication No. 20070020267, the
content of the e i | af e expr VAR rej:n by
Cererence. In oS Ehooi SRR EAYL°dBePhEIGARIS ISl PREFAZETY o ppll
descri bedrdfer tbthFathlityedainasicdde toPOGa2a0 Eidd tdimdrephlueatiioar Nepond€)é@141065
and/ or US P¥_Iicatiqn No. 20070020267. In anather enbodi nent, B20 series
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series polypeptides, as described in US Publication No. 20060280747, US

Publ i cat i oattWmr n2@oattytactoghedddy orGUS Bubiciaaat biologidal” aROOTORIO2 672 biotdgiche

but t limted. t H-8, BHB-23 d -31,.By " t 1 is" i t.th
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Cancebs celcks, sér thuetls a8URY td Iditcth hiddaENor sHHIantipeNeidadistan Mtipchicnphapd,C

and bl ood vessels, circulate through the bl oodstream and grow in_a distant
focus (nmepesewsd bey npvemegyrally-occurring Bv8 or G-CSF, and an “immunological” activity

refers to the ability to induce the production of an antibody against an antigenic epitope
possessed by a native or naturally-occurring Bv8 or G-CSF. In certain embodiments, the
biological activity of G-CSF is the ability to modulate Cd11b+Gr1+ cell (or functional human

30 counterpart of CD11b+Grl+ cell) mobilization, modulate expression of BvE, promote tumor
angiogenesis and/or promote tumor metastasis. In certain embodiments, the biological activity
of Bv8 is the ability to modulate Cd11b+Grl+ cell (or functional human counterpart of

CD11b+Grl+ cell) mobilization, promote tumor angiogenesis and/or promote tumor metastasis.
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ti ssues el sewhere in the body. Metastasis can be | ocal or distant.
Metastasis is a sequential process, contingent on tunor cells breaking off
from t he woizomwvop4tsanor, traveling through the bl oodstreaorars2éipopdsat i cs,
and stopping at a distant site. After the tunor cells come to rest at
30anot her site, they re-penetrate through the bl ood vessels or |ynphatic
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to as a Nt agtast érﬁb((d?ﬁleﬁtﬁctﬁélﬂﬁ‘ﬁﬂ(ﬁ couht@part bdl1sGes pbur s diniBnhsutrdphfs,t er m
metastatic WO 2011/ 014750PCT/ US2010/ 043872 tunor refers to a tunor that is

capabl e ofoneeyiet rsNadronfiagenutin faainsmbpdimansy, Hsthasanagurtsmertsslivarcdumsngans
el sewhésr enéuq éﬂqs Q{P Cyﬁgog&rér@é&%gbodl ments, the termnetastatic tunor

refers'to a as ne i'’zed to tissues or organs el sewhere in

the body. In cartematepohedismaip®geni®l @sil'adr ‘Grititios Berﬂdt@pcﬁ@tmxdlls@omWhlch
nmetastatic tunor cells. 5The "nmetastatic organ” or "metastatic tissue"
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I'n certain enmbodinents, fhe pre-netastatic organ or pre-netastatic tissue
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t he spread of ncer c‘ell from rimry,t or fram anot her part of
body £o this onantare tmuded iR HuiatRiy OERG abmes I R ERG o
organ or Ré&Matbpdiesd ﬁﬂ'og§n1£dr%él%eotﬁé@{hldﬂ¢ym id B&d ¢ Hirbfueﬁiodd%eullul@ggeslas ¥€finedl5
brain, ovary, bone, bone marrow and node. m cronet astasi s" is

nmeant 1& sagdve, min{me QﬁOl%&”ll%VqlYﬁétth%@y@a‘%@T ef]ogd @ﬁHSt(Wéerpthamﬁm)hogmaf andy
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to t
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Ref erence to a tunor or cancer as a
" St ageo | | hythaocouh8irpgeof Gt'1+/@GDIl tlat s fcﬂcalsaalfhunmhloonntefpatthﬁ (IDJ]ﬂbi‘rGoH)c&Siaeer

g e e B s 8L BB T PRy SR E B o
Immunopharmacol 21, 241 252 (1999). In certain embodiments, the human counterpart cells
are human immature myeloid cells. In certain embodiments, the human counterpart cells are
human myeloid derived suppressor cells. In certain embodiments, the human counterpart cells

25  are precursors of human neutrophils, monocytes or macrophages. In certain embodiments, the
human counterpart cells are neutrophils, monocytes or macrophages. In certain embodiments,
the myeloid immune cells express a marker for myeloid cells of the macrophage lineage,
CD11b, and a marker for granulocytes, Grl. A Gr1+/CD11b+ can be selected by
immunoadherent panning, for example, with an antibody to Grl+.

30 The term "Gr1 antagonist" when used herein refers to a molecule which binds to Grl
and inhibits or substantially reduces a biological activity of Grl. Non-limiting examples of Grl
antagonists include antibodies, proteins, peptides, glycoproteins, glycopeptides, glycolipids,

polysaccharides, oligosaccharides, nucleic acids, bioorganic molecules, peptidomimetics,
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dependent on the type of cancer, in general, a Stage O cancer is an in situ
| esion, a Stage | cancer is small localized tunor, a Stage Il and |11
cancer i sweabooahk7sadvanced tunor whi ch exhi bits invol vemremtusedions7t ocal

| ynph nodes, and a Stage |V cancer represents netastatic cancer. The
specific stages for each type of tunor is known to the skilled clinician.
30By " pri nearnatelnpicil agents pnd thermymetalmdiges, transcrptiental tindtrarsiagion abnicelseguenaesd

not a netastati | esion |l ocated .,in anqther tissue., organ, or. location, in
the subj edt e dfiay riopbPelorna e arabReletlsiiRrgRpERRr Plscsdhirilist o
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upr egul at edEGE" {41 $sed 6 RAERD %h@étécﬁfo@ﬁlg@ﬂﬂw%%g@l\gdd@éoﬁﬁir@lﬂé%rﬁhgaﬁﬂs 8 to
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“VEGF biological activity” includes binding to any VEGF receptor or any VEGF
signaling activity such as regulation of both normal and abnormal angiogenesis and
vasculogenesis (Ferrara and Davis-Smyth (1997) Endocrine Rev. 18:4-25; Ferrara (1999) J.

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

30 VEGF, as a pleiotropic growth factor, exhibits multiple biological effects in other physiological
processes, such as endothelial cell survival, vessel permeability and vasodilation, monocyte
chemotaxis and calcium influx (Ferrara and Davis-Smyth (1997), supra and Cebe-Suarez ef al.

Cell. Mol. Life Sci. 63:601-615 (2006)). Moreover, studies have reported mitogenic effects of
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The term "sanple" as used herein, refers to a conposition that is obtained
or derived 30froma subject of interest that contains a cellular and/or

ot her nolwoubaroiersvity that is to be characterized and/ ecTiuseomiofiised, for
exanpl e based on physical, biochem cal, chem cal and/or physiol ogical
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aspirate; blood or any bl ood constituents; bodily fluids; and cells from

any tinme PHQestation or devel opment of the subject or plasma. 5l n another
enbodi pent, theg. LA N I i cal £ hat ve b e
mani pul ated i nant GaghapRiC fortoTS s A G S IRLRRILAD. o AURe 1RES g,
reagents, alsopathigl tedatingor imérfe@igi it AGH @tivies irriuligg Bpome tinsitedsoldl as
proteins or polynucleotides, or enbedding in a sem-solid or solid matrix
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cell lysates telets, serum , vitreous fluid, | h f]uid,
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whol e bl ogflihikhhd HEhe SEICHN BrSRhdBhadel U e tc8@!“WEGE SIRMSIATE, a8 35& herein,
perspiration, nucus, tunor ‘| ysates, and tissue culture nedium as well as

15ti ssue epeciimelly iwlles awldvolgesluding anfibedies, antihody ftaggwsoe, otherbinding ul ar
extracts. I n one.enbodi nent, .the e s l.inj anple. |

oot hor _ cRISETH: PepHE oaToE oS St Rk uleS R lonlbal 3R csapfhie o
enbodi ”Enhéltraﬂilﬂﬁig,sﬁﬂﬂhﬁ%,i iBhiBRIngl A6 dtingMedudh@or MRS ASIAtith VYEGRACHVtiSs.
pre-nmetastatic tissue. In certain enbodi nents, the sanple is obtained from

a pri mary Thusdhe torm n¥E&Stagtivisics uspseificalls mgbidps ¥ESF mediged bivlegend agtovine ofi n

a 20repre Fative pi ece of tunor tissue. Alternatively, tunor cells can be

obtained indirectly in the formof tissues or fluids that are known or

t hought to coniai‘anti-NEGR amIbodeT IssanaitibodyetheshindFHorvEGB tdthoswffidaitplfagtyafind

| ung cancer | esions may pbe obt ained ib\%/ resection, l%ronchosc , fine needle
f I

aspi rat i oPPCCBHMc R anc BPeRHMAYs thegntir YEH aptiearty capPeused asq %pf_eﬁtwmg@aﬁn In
tcgr : ?Iegt rere{aggéi!ﬁg%a SnteFeriy WL disSas@PbAARRiohS AR iSHRNAESF etivRRtis BRbIRA! OF
20 An anti-VEGF antibody will usually not bind to other VEGF homologues such as VEGF-B or
VEGF-C, nor other growth factors such as PIGF, PDGF or bFGF. In one embodiment, anti-
VEGF antibodies include a monoclonal antibody that binds to the same epitope as the
monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC HB 10709; a
recombinant humanized anti-VEGF monoclonal antibody (see Presta ef al. (1997) Cancer Res.
25 57:4593-4599), including but not limited to the antibody known as “bevacizumab (BV),” also
known as “rhuMAb VEGE” or “AVASTIN®.” AVASTIN®is presently commercially available.
Bevacizumab comprises mutated human IgG; framework regions and antigen-binding
complementarity-determining regions from the murine antibody A.4.6.1 that blocks binding of
human VEGF to its receptors. Approximately 93% of the amino acid sequence of
30 bevacizumab, including most of the framework regions, is derived from human IgG;, and about
7% of the sequence is derived from A4.6.1. Bevacizumab has a molecular mass of about

149,000 daltons and is glycosylated. Bevacizumab and other humanized anti-VEGF antibodies
are further described in U.S. Pat. No. 6,884,879, issued February 26, 2005. Additional anti-
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25 wth G CSF antagoni st and/or Bv8 antagonist. In certain enbodi nents, a
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r ef er enced&(&hogh &hat dings & \isiGhe SSriArics prlyPSRiifsh dxclydeshub At IBRitsroiPedtibarichy
| ndi vi duahéri\)@a%cﬁﬁgs&ﬂfén%@ftﬁé"@@aﬁﬁb@ yc%tG@JaEriv%d‘an‘ﬁ‘BBErlfh&cﬁﬂé&ﬂ'IF@“t S, a

reference sanple 1s a conbined nultipl’e sanples tromone or nore
i ndi viduaPsblwiatibn dan2@ro0&R@/4ar BSrublitdtiensNibj26670 lad Ofasndéot US Poblo@tibaiNo.

enbodi nmen erence. sanpl e i s pool ed. / s fr - e
organs. or PVEBARAR IR etiet PeBnutdes R dotaves hidedup fchon i PROGHEBOSEATE ot
the subj epp RhatiBRNoEDEO70H 1 (RS dhdlod LR TBMHCIRIH No. B0760 R8N GRIKRMPtG 0k Bmited
pool ed RNA sanples frompre-netastatic organs or pre-netastatic tissues

from one by Gfe%.656-Adand oalls with cancer who are not the subject or
patient. Expressi on. | evel [.ampunt, of a ne,. protein.o pomarker jn a
Prrst saml e 1 B RFRRAEG L BU B HRTIRERcd cufsP OGP Ph Gl he S n
seconds sappdye Concbh@l18xpi BRsk OWay 686 4 Gimayttudbr, hhLct3RIRRLIynGHBE: MDEIUEd |
e.g., protein or biomarker in the first sanple is greater than the

expr essi oMesselveiircalwsihtough thhlogdivsamgaideerpvgaaclistans focus (Hetgsiasipe)gn normal
bi omar ker ;L f. ¢ Q&Evgﬁeﬁ’g LS BER. eMeEI?\t%\EAi'As: 2l QQPéﬁ\éo‘r?ltd%taﬁﬁD MtkasBR iD§ sfLFAAT ned

based on any sui e criterion
process, contingent on tumor cells breaking off from the primary tumor, traveling through the

bloodstream or lymphatics, and stopping at a distant site. After the tumor cells come to rest at
30  another site, they re-penetrate through the blood vessels or lymphatic walls, continue to

multiply, and eventually another tumor is formed. At the new site, the cells establish a blood

supply and can grow to form a life-threatening mass. In certain embodiments, this new tumor

is referred to as a metastatic (or secondary) tumor. In certain embodiments, the term metastatic
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including but not limted to nRNA, cDNA, proteins, protein fragnments and/ or
gene copy. WO 2011/014750PCT/ US2010/ 043872 Expression | evel s/anmbunts can be
det er m nesoqualdiembi vel y and/ or quantitatively. | RCTATISR@I0/043872

enbodi nents, the increase in expression |evel/anmunt of the gene, gene
product, e.g., protein or biomarker in first sanple is at |east about 5%
10% 20% tudgsyrel80p a409pr Ba4s capdfec TN taga%in8IM h@09st ot hoeSmsihgl to tissues

expression | evel [amunt. he respective 5 gene ene oduc e.

rotern o BEUTRAReR ke baf o SBREhaPaTa e e RO RS b S Rdse

descri bedn@r@hdl ha@dchOAPREEH t1QuEes ORthnS APV Bere inthe@oliRi h QMR ARIfiSents,he
i ncrease in expression |evel/anount of the gene, gene product, e.g.,

prot ei n omcHS@HAINBIrS e dantgiscd ahprestetic marealls. about 1.5X, 1.75X, 2X, 3X,
4X 5X5 6X, 7X]Zl“h$ xmetgléaticlgléan’zgg(’méggt(aticzés)s(ue"Olg ugﬁ%olf¥tﬁeh&o§d(e?{ %eﬁgé ers to an

| evel /anmount o he respecti ve gené, gene product, e.g., protein or

bi omar ker otgan b0 €isqidn Sl the cdrtcc&llsdtom € pHadyRos or teeahddr stliskeml e s

t he sanpl e obtained fromthe subject and the second sanple is the reference
sanpl e.  anotherpgrtad thegbaddydistie siraicht xamnes afapgipstaficcaraasand meptastptiqiiigsue

h [ t d Q0 ' th
o1 B 000 YRR, LS oy 0 IRLGRSAIR AL L Bl ¢,

gene, gene product, el n or
10% 20% 25% TBOYre4hdtastB%rg&iO04r “pImec@Uic 85U &084ed AblAn, 1E 26060 orgaar ed

to the expression |evel/anpbunt of the respective gene, ne product,. e.qg.,
prot eih off HISHEMKEAIChHQCEREE §C frQin IRy Jpporgy W@ﬁ’%ﬁqﬁ?ﬁd?ﬁﬁ%g@? baoéiyﬁﬁ Se

descri bedpfer Riddicda9n CAMALRBodithRRC MDrS ATRIsBic nga%%rr};?é-ﬁle%@QEQ LSRRGS, the
termreduce refers to the decrease in expression |level famount of a gene or

bi omar ker usad heraistrefetratp anrgdneordissucdhsatas irsthaphissdsforabowpra@d @k car@esdcllsQ. 7X,
0.6X, 0.5X, 0.4X, 0.3X, 0.2X, 0.1X 0,0 or 0.01X the expressi on 20

Povel / sl b Rend o an bRt ORI B Sl TR Beifige.
certai n eskRQapREDE Sre-rhdigstitid SrharbanpbendtsstdtRaiss@dmptRde Hudhsehitdoin kRAg, liver,
subj ect and the second sanple is the reference sanple. In certain

enbodilirenbgin, ONerysboRst bencapareiy epd lim@anddsr bot h differences in the anpunt
of RNA or protgin nd. varjabil i ] || 0 or
protei n sanpl egg’u g@%%ﬂ%gﬁgglg h lsntgéérlrlgp Fl!élgtl %8%@%1;&}%6@&]218 lfzféér/?lﬁl 3;356%2 zro@ﬁ ©
measur i ngp#imdry tfoF posthtd pagts tolff éheeboaly e dsicmaddstasBr@i or Moy ndtlbiczictrgtegemnes,

i ncl udi ng wel I, known housekeepi ng genes, such as GAPDH. Alternatively,

nor mal i zabGrERNikEer Hagneadeson the mean or nedian signal of all of the

assayed genes g ol AARLINONShoRERAL: (0l ARhiAY MRk IZALLON APRLAAS N O

a gene-by-gene I's, neasured nornma anmoun a patient tu
pr ot ekt i sncClmspat pehetratet htodmolyntph3c obinad vessa sysbmroene 8ssses othdlothamthiez ed
expression.level.s for each rotein Fer tested tunor per. ienélcan

or p
be expresBBGARSE HRFTLEHT 5480 fneflﬁeg BYBPISLSIaHRA TR 4 S8R 4 1 & page

ref er encegstcanctRen@pRERTILAN alSBMLIIIITTRAGYr ed in a particul ar patient sanple
to be analyzed will fall at sone percentile within this range, which can be

determi ned by Refehangs tave imdkrowandenas G129 Q. 326 OPCHagsA 1 (Y te38i7 20t he

art. “Stage IV” indicates classification of the tumor or cancer using the Overall Stage Grouping or

25 Roman Numeral Staging methods known in the art. Although the actual stage of the cancer is
dependent on the type of cancer, in general, a Stage 0 cancer is an in situ lesion, a Stage |
cancer is small localized tumor, a Stage II and I1I cancer is a local advanced tumor which
exhibits involvement of the local lymph nodes, and a Stage IV cancer represents metastatic
cancer. The specific stages for each type of tumor is known to the skilled clinician.

30 By “primary tumor” or “primary cancer” is meant the original cancer and not a
metastatic lesion located in another tissue, organ, or location in the subject’s body. In certain
embodiments, primary tumor is comprised of primary tumor cells.

By “benign tumor” or “benign cancer” is meant a tumor that remains localized at the
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The term "detecting” or "detection"” is used in the broadest sense to

i nclude both qualitative and quantitative nmeasurenents of a target

nol ecul e.wDebaati#™n i ncl udes any neans of detecting, inecudisSagodissert and

i ndi rect detection. 5"Polynucleotide,” or "nucleic acid,"” as used

i nt erchangeably herein, refer to polymers of nucleotides of any | ength, and
i ncl ude Dbite efrmdigRNAnd ddee nptildve dhd chpscityate iblttso xpvaid onoetastisizd és a distant site.

ri bonucl eoti des,. nodi fi ed nucl eoti des, or base and/ar their anal ogs, ,or
iy substrat e HECERS B BEF RS 1 KGN 8T BORY oW PARR B 08 thel O
pol yner asgst@h of¥aeed thb gibfary @36k, 48 MvellAs Rt veduBehdd Q hERMhE 84HRE} &Burns
nmodi fi ed nucl eoti des, such as nethyl ated 10nucl eoti des and their anal ogs.

" i gonucpbedide @éthe pagnasy esaler ei n, general ly refers to short, generally
si ngl ez stranded, .gener al yn i I L. . Y,
but not nec essgy i gi/q{lorl a%glélx?%arllg g’%%ﬂt}t% 1%8]8}{%%&00 uggstc %%ggat% %@%@ﬁ%ﬁh&?ﬁg?%ﬂgr s
" ol i gonucheeédt dat tuaded prqpedsgiodds eatdidallpagpanait. Muddtdahiytufioe hasioy énay Hoebe
description above for polynucleotides is equally and fully applicable to
150! i gonuéfteged gegscreening ordiagnepticicsf- enbodi nent's, pol ynucl eoti des are

capabl e of speg f“k&ﬁdr‘%ﬁ@éﬁ’ﬁ%}%ﬁtg;ﬂe i fnBlr OF B UPASTs, 4851048 2 Rk NGEMEY

conditions. "Stringency zation reactions ' 1s readily d)et erm nabl e
by one of ampdhtrdicynekid the bady. hEuraot hurderdis gsnecfatrty td & tamoehyailr i cal

cal cul ati on dependent upagn ,probe | ength hing tenperature, and salt
concefttrati on.gVnuﬁ’%‘?Té}“cht’,erlléﬁﬁf‘éPttgé B?‘@B%@Stl’“é‘ﬁ ire higher tenperatures for

proper anneal i AgsypMICING SNOFEEH RERRERINERH drOWREHISERH ﬁ%r%-metastatic
Hybri di zati on generally depends on the ability of denatured to reanneal

when conpbrgarnaal/gr etasirtasorgams. JrRNIEMAS mclude.dmb brearorbntited ¢, Sifad HeAMP,

brobe andEiyor TS EuMOEM 0ES Q5 STBORE, DR BE R A AR RLATL ClloHER L
can be usedECRFIAMCABUPRTNGL SHRd hWSIMINt Thcaheh chBbdihicHe tROURBIMCA 2SS
woul d tend to make the reaction conditions nore stri ngent, while | ower

t enperat uBe8, 3109485810026} arglddMB-8nal detai |l s and expl anation of stringency

of hybridi zati gn. o) e I P .

Vol coul ar B of oy Py ey &F BofTe B hp Brubucfth § iy PrEhtidicieans
condi t i onandor Mtghtatid srigage NCRMR3dhéludd) dun@y nbelimdediol, Sifed] GyMPhBsg, t hat :
(1) 30 enprlblo | ow ionic strength and hi %Egtengerature for washi%? for
exanpl e O. %FM’SNJQA% Nep-orlVBar oS 1y ol G4 A 1194 & qzm dodecyl
sulfate a ol dgrg b Qi i i , as
For marm deC ' For o aipiar RaNaE o Do UL BRLLR gl L RERre RS

al bunn/ 0B85 Hi0OAB1S 00048 pal/orNIMB-Dyr r ol i done/ 50nM sodi um phosphate WO

2011/ 014750PCT/ U 43872 buffer. at . 6.5 wth 750 nM sodi um chl orj de,
D T ot m o TR A S e aSlei eiR i s il gl 1h BoSpr e s ki
NaCL 0. Ogfuohl sQe b @hns SORONSQ0HURIBNASBRLRIiGH & B 1O Cifpyort um

pyrophosphate, 5 x Denhardt™s sol ution, sonicated sal non sperm DNA (5
jig/m), ORi1)NMPBOSEN], COWdSXMPINDML F, (@Bt NIRE] 64kt RO WeldhBS, OCADE 88n

Fol | oved BRI BgehSySGadiEERePEITiGta 0.1 x SSC cont ai ning EDTA
at 556 A “DRMCPs” refers to proteins that are downregulated in tumors, pre-metastatic organs
and/or metastatic organs. DRMCPs include, but are not limited to TYMS, CRIPTO CR-1,
MPHOSPH1, CDH6, WWP2, DMC1, BCHE, NSLE16484, F9, GDAP1, LOC375188, DNTT,
PPIL3, KCND2, ZNF597, IGSF4D and GTF3C4.
The term “sample” as used herein, refers to a composition that is obtained or derived
30 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 certain embodiments, the definition encompasses blood and

other liquid samples of biological origin and tissue samples such as a biopsy specimen or tissue
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Moderately stringent conditions may be identified as descri bed by Sanbrook
et al., Mdlecular Coning: A Laboratory Manual, New York: Cold Spring
Har bor Prwe2p11188%p and i ncl ude the use of washi ng sol utPCoruSand/043872
hybri di zati on conditions (e.g., tenperature, ionic 10 strength and %SDS)
| ess stringent that those descri bed above. An exanple of noderately
st ri ngent cadonmel aricwHs dérsvedvkarpfrght Thasedpat phihe sissu@@ple aaysbd salidgssuc as from
conmprising,. 20% formapide, 5 x SSC (150 mM NaCl,. .15 mM tr.isodiumcitrate),
50" P Sod i bHISEEmAR Lo TR oo o KPS € WSRO GNDr So ke Dlook
sul fate, aadtiRRni¥UbHilyFRN; Uh& Bl BTRGH afly ﬁﬁlbﬁ@%eﬁﬁ%rﬁr%%loﬁrﬁéﬂt%m J¥ject
washing the filters in 1 x SSC at about 37-50C. The skilled artisan wl|
15r ecogni 2ePlasa-t o adj ust the tenperature, ionic strength, etc. as
necessary to a@%’ﬂ@ﬁ?&%@%ﬁ%&?%ﬁe 3&fhri1ticﬁlsin ruﬁgsebilofoggtap a%@q sttH?t hlalvggeenAn

i sol at ed" nucl el ¢ acid ol ecule i's a nucrere acid molecule that: s
i denti f i echapipills@piaraal @chyfafiemhatr preasémansuchd Byrireanmientwith &age@gi d
nol ecule with which it is ordinarily associated in the natural source of
the pol ypedubilieatine Piesneichprcht fopgertaihFpRNCAiictush @ RNk wislcetides. 8t her
than int : r 1l i | iet . 4.5 i a . :
nucl ei c agﬁg&%% @ﬁﬁ%§£§h2?g#%%@ﬂgﬁgxé?g%?%%ﬁﬁ%ﬁ%@9¥$b%?%ﬁgmL§§F§?§92%1%
nol ecul e asctidn’eofiatissud samydd isrmadanc ekingle fdavee\péarce ofia tiseelsameld, agcd thic slaoeiod

nol ecul e anludggga nucl ei ¢ aci d | ecul e contained in cells that

or di nd? i | YSEXSF ESS PhEOPA YEptd R where, for exanple, the nucleic acid

mol ecul e i s i ng@amplat AFRRRMEt n'opﬁf?ﬁtb&’fb,?hﬁfaﬁi &Nyl FQeetiDat caf ipataal cells.
25A "prinmer"” is generally a short single stranded pol ynucleotide, generally
with a freweBlatanGHicglt usptes, tpheeletsi sedemit masna, attgous fotde hnirdl fluid pryesenl fliid, a

sanpl e of .interest. by hybridjizing wi{h a targe equence, and thereaf.ter

oronot s BUgHTIG BT, Borfitchiy e IR raR e R e Ry

The term shRdsHKELR B GRAPIraliGf, %L&uﬁ,Qmﬁoﬂ{)@éi&, @hd B8 Sultite in@Rge SastRill as

protei ns whose 30activities are essential for the maintenance of cell

f unct ildn. tishe setregshawhap Bomggindzad tissud, Mmertisyuce pt edbdar cxfaeis.| cel | types.

The term"bio r . d n . al I e

i ncluding a g%&pﬁ%@?ﬁtﬁgﬁttgrggéﬁglg rlggfgﬁllg? arlﬁé%@ﬁ{e.e ,Ihélrl&g?lfleco ‘“ldgﬂﬁ ,t’ @ﬁéample

expr essi oiy w3td whd diagnastiotssan. i cermaimadrhbodlim¥ds, 204 ddrdlé TEEHPER éd o2 1084 3872

tissue or cell can be detected by standard net hods (or nethods .disc| o{zed

herei n) aRWtas&tip OERNOr RPES-THTAsHHB SiFTUS. AR agiEHn E@%@%H’é’fﬁscth%?maleﬁﬁﬂlﬁéﬁnie n

cell's orgt ; - at reg inhi bition of

O oC S SEASE b KO£ TR bR RERCRASE OBl D 1

i nhi bt or repBs8atsprecpiteaofi tnimobiissae., AGe@Skvapeaombi cellsran bi bbtained indisctlpiimths

enbodi nent.s, the expressjon of such a piomarker i.s determ ned_.to be hjgher

or | ower  FREPARo b SO Rt K02 Pt dpeiRED TN S Ho BB 9 1oy T

bi omar ker §s6abe, REmPRS 8F Minp@ehdés | BN ndaly Po-ob iR Eecibh, rh B88&Dpy, fine

i mmunoassay such as those commercial |l y avail abl e from Rul es Based” Medi ci ne,

Inc. or MeswlSeairetian, bowebial bruskipgessfiom phitunheldirdrfhriker Bloady al so be

ge;gLQ Qﬁidp[‘s' R9eer@irdsmbddiReDs, S ATPIAR S in @ kT TRIORL L FERET 53 (PSR R
25  with G-CSF antagonist and/or Bv8 antagonist. In certain embodiments, a sample is obtained

from a subject or patient after the treatment with G-CSF antagonist and/or Bv8 antagonist. In
certain embodiments, a sample is obtained from a subject or patient prior to VEGF antagonist
therapy. In certain embodiments, a sample is obtained from a subject or patient after VEGF
antagonist therapy. In certain embodiments, a sample is obtained from a subject or patient prior

30 to anti-VEGEF antibody therapy. In certain embodiments, a sample is obtained from a subject or
patient after anti-VEGF antibody therapy. In certain embodiments, a sample is obtained before
a cancer has metastasized. In certain embodiments, a sample is obtained after a cancer has

metastasized.
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10based assay. The term"array" or "mcroarray,"” as used herein
refers to an ordered arrangenent of hybridi zable array el enents, preferably
pol ynucl ew0i2det/qumbes (e.g., oligonucl eotides), on a sulpsTrnabt@o/07ise?
substrate can be a solid substrate, such as a glass slide, or a sem-solid
substrate, such as nitrocellul ose nenbrane. The nucl eoti de sequences can be
DNA, RNA, or anyrdfsrepes sample’l anssed hercanfefers'to anygstmpenendardt arlgetl that is used

bi omar ker ." "target sequence," "target nucleic acid"', or "target protein,"
as used hBFEPRPARONPUREGH i ang ehedphonb e tirrneg fampleds gipined fontis Realtny o
of which hsd/gesdnt @seaséLpet &t thy body oft tBEPARS Qibjec@dr piiREt. NBrBbiher bfb&diment, a

pol ynucl eoti de that contains the target nucl eotide seguence. In sone

i nst ancesrefergece sempte 1S htaged fawy ae Heecated isspphnd/er 1 theplgpdy exphcatame

pol ynugl egti. . get nucleic acid,"” "target polynucleotide,” and
variat?on§h¥%%P58¥%%%re used i nterchangeably. "Amplification,"” as used
herei n, gener ald §erfaéf @hbodiBechiber RIQERSSambleds O dingiengmpld dr ohdicephespef a
desired sequence. "Miultiple copies" nean at |east 2 copies. A "copy" does
not necesSARRIPYTpmARC HENT BbicckeigRinRiehiGrpPRIFBRE aF 1e)OTGROTE JEFRIPRIROPQIRE
Lenpl at e FEOUGRGS: safiBle i€ BEAATR! For CORIES oGRRKRE kiR MGG 45nANAl0Une
such as deoxyl nosi ne, i'Rtent | onal seq&%ﬁce al terations (such as sequence
al t er at i opeint fromablelsmae Subjaotghpagicpt thaewhew aparmple ngolaaisedjusunbecfenatee isemple

hybri di zabl e, but. pat. conpl enmentary, to.the tenpla , and/ pr sequence
error 80 t ERY 8€ é‘é?fuglg_ﬂ?erifﬁ%g?ﬁfla PRPRSE? Bbfaingd 5%@%"@&1% 3%@8%%09 BOFypeptice
conpri sesanNelYRRPbhER AR hd HEcSHTBoAM MGtadsiid 30 sequence as a

pol ypepti de derived fromnature. Thus, a native sequence pol ypeptide can

have t he ani nolmeiaknslagireensea tiiermatesanipleyis obrinedifrogn p bkal fepinid e nbn-dmcasey

manmmal . Such ti,ve sequence | ypepti can be isol ated fromnature or can
P e e A G TR A e
pol ypept i efersp@Cdahiptais loptaRaarimaas astrabdddtisdhd ¥nd/MRell part of the body of an

2011/ 014750PCT/ US2010/ 043872 occurring truncated or secreted fornms of the

pol ypépt i dwiyiduad whogmnetihe suha¢dt of Baticlbnai n sequence), natural ly occurring
v anC 1 (8B SRR YPGB A b SHC 09

allelic varian ol ypeptide.
"1 sol at eddefarediabodyundzr drracinhédantpds’ th&rdn obtdmed iffoeshedtdndre $ieficidaile eyhanghetr
recovered froma conponent of .its, natural environneni” Cont ami nant

conponent $CSHOICEOTRatIEH alM BFIAT SRRARHMCAP e FRATERCaR Pt HALOREFIdTIhPRT PePRrc
wih ol agnanilc Ok LERAPEHb RS bRl bNSuiRR yPept | de, and may tncl ude

enzynmes, hornones, an her protel nateous or nonprotei naceous solutes. In
certakm enbodi irecdrisyn ¢rhisoduabytseptefatencsishinpleas pyombined n{ulfiplt sargpleafrem dnlaam

95% by Welrn‘c(’)ir]et he%flth ?A(%{agl%lls gv oaalse Igoetttl(laer eran e%‘g orb atitelrllt(.a III‘_l %\é\gtélin ggltbggi%ients, a
reference sample is a combined multiple samples from one or more individuals with cancer
who are not the subject or patient. In certain embodiments, a reference sample is pooled RNA
samples from pre-metastatic organs or pre-metastatic tissues from one or more individuals who

25  are not the subject or patient. In certain embodiments, a reference sample is pooled RNA
samples from pre-metastatic organs or pre-metastatic tissues from one or more individuals with
cancer who are not the subject or patient.

Expression level/amount of a gene, protein or biomarker in a first sample is increased as
compared to expression level/amount in a second sample if the expression level/amount of the

30 gene, gene product, e.g., protein or biomarker in the first sample is greater than the expression
level/amount of the gene, gene product, e.g., protein or biomarker in the second sample.
Expression levels/amount can be determined based on any suitable criterion known in the art,

including but not limited to mRNA, cDNA, proteins, protein fragments and/or gene copy.
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10or nore than 99% by weight, (2) to a degree sufficient to obtain at |east
15 residues of N termnal or internal am no acid sequence by use of a

Spi nni ng woposleguesnat or, or (3) to honobgeneity by SDS- PARGEUs2@en43seruci ng
or nonreducing conditions using Coomassie blue, or silver stain. |solated
pol ypeptide includes the polypeptide in situ within reconbinant cells since
at | east Brpreswrplomesiamofintsiten potlstpapnédguaitaiovelyraid/csquantdamett. Wi | | not be

present. 15Ordinarjl however, . isol ated pol ypeptide w || prepared by at
eaat one pur 1 capirsmbRERARs: me HECh BRBRRIERuthin o NP sEh | e
wher ei N epRduéf ¢ bhprdlgnwl BondrRsreFirdt Sahple Rest 184t WAL 5YH 0%, DOR) 24%, FeRL i de
bond(s), as opposed to non-coval ent interactions or disulfide bonds.

[ 0001] A pBPSppeloi e¥o, T3P &t 85/ &A% er KI0Gh tgicaptchsombsyphamauat 9hdigrespective
havi ng. at | ea 80% am _no i i i i
car rechonBrToEs ot L AR, A ASRUERER HR L bbbt suph e

i nst ance, thpet ¥pefbédiescinhar @nipatidao 8Ecoi sempll MO catiitl cbaditticats| the OE@eHsE img
am no acid and/or a non-naturally occurring am no acid). resi dues are added,
or del et efRPrawionevalameypy rtheeensr asnsusocteHe, FoleypdtipaarketndinEsampe isa
variant w t Y i n i tH

b, L st i B A R A S s Rl s e o
am no aci dxpegioarceliacdenhi dfith@tspddive hena génoveodeguencerood yp@piiadker in

Variants al so,i ncl ud ol ypeptide fra nts (e.g., subsequences

truncal i offsongpample. fw%r@ﬁ{)?fﬁbqﬂ%a%i S Firy S%féPng%t:heé?mP]i‘?g’%ﬁé‘fqd\féorgélEf‘uence.
The term Etﬁfjé&%hdﬂth\é%_&é&ﬁtstémg&ib'ﬁféfjreﬂ%érfaek@arﬁﬁlfeerS to a variant as described
above and/of a protein which includes one or nore anmino acid nmutations in

the native prolreiatageeuntmentehé temal ‘idpereaded oviredere” dmoreen wefidrmey acotrall
mut ati ons _j nctl. ude am no agei dl{subsii ﬁH%I on% % Pr (at in 30 %nd var i anl%s.
ther eof f BUERQA PE*PReaSPTh FERYIATE Sh S &R #5085 RS }5@’ By BRI El Y S HET R AYs
wel | knowhrgt Barh 1€ oBEbout A%, N0YAC0T, SERUSINGE4043] 3(BHLEDUR1 7080, BOOS, 8%, 08%%, DS,

pr epar ed b&p mutations in the protein DNA. Such variants include, for
exanple, de%ercronarettoe axpesyion fvsl/amaunt of theuppeetiptgconsecos prasdyridads

PSS B PO B g
made to akg ¢orgpaatd fohecdidnamptonatcetigih chibeding:ntd) ehedtesi redldcattfdry td the dEérease

mutations that will be made in the DNA encodi ng the variant nust not place
the sequeHcEPEIPIOBACCHARPIR] Of A ERRC abopaETE alhiSy WiRFIIn the fleqpasgdsat least about

conpl emenggw 0/889100A8 Othégg,g)i.ﬁé%.ﬁ'xp(ﬁ.%EJﬁQX,s6.‘19{“@%5(, . %Xtt?él*'&ép%s@ionlzp

75,444A. SIn'certain’e ment's,” a polypéptide "varian a vari ant
of anyo poleypkgphouwhe oflihsatpsettychpene pnpiomedies imsdsbod sgidal Inyceatain angbodiments,

polyoenli e MO0 8L L set 80U B0% o 00,561, RAUencR | denu LY LD e
sample.
In certain embodiments, the samples are normalized for both differences in the amount

of RNA or protein assayed and variability in the quality of the RNA or protein samples used.

25  Such normalization may be accomplished by measuring and incorporating the expression of
certain normalizing genes, including well known housekeeping genes, such as GAPDH.
Alternatively, normalization can be based on the mean or median signal of all of the 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

30 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 will

fall at some percentile within this range, which can be determined by methods well known in
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for instance, polypeptides wherein one or nore amno acid (naturally
occurring amno acid and/or a non-naturally occurring am no acid) residues
are addedyvoaniidahmved, at the NN and/or C 10 term nus @CTiuseo1pok3spEpPt i de.
Odinarily, a variant wll have at |east about 80% am no acid sequence
identity, or at |east about 90% am no aci d sequence identity, or at |east
about 95%berartoore ami no aci d sequence identity with the native sequence

pol ypeptide. Variants. al so i,nclyde polypeptide fra nts (.e.g.

Subsequences,  PRER: BRI AL  fCoty EEyey s bhGHES e ginide tofh ¢ e
native segugnffsc ah@ qReitRemic rhdsuRMcne FGitshosOAYRBEE. DARVELA cluass giyn i s
defined as the fperce.nt age of amno acid residues in a candi date sequence
that are mgertdicistecing inelndinadirpes ang infliicekdatestioni n a sel ected sequence,
af ter aligning.blic REGHANces ARG DGGOINGLAG RSN b MRSERS A 10 hOLACH! Ve
t he maxi num percent Ssequénce identity, and not conSidering any co S&rvat 1 ve

subst i t ut hedisothiss phdrdy lefigth hedSREUENDNA SRIMNRBY . ThalnugReBdds chebe pur poses of
determ ning percent am no_acid 20sequence identity can be achieved in

vari ous waSxyfigruciiosidgs. fikppuclensidesimqdifigd pucleogides orfhgses, pad/arhelr apalpgigor
bl i cl i - T T- ALl GN\- 2
b “hegar i S RRE AP CRL oS BbRIR, B flly S SHORR o kAR iotym At bt

appr opr i asyntipaicanetien s Af mriynmesstide ngy abimgnsembdified abcldotidys asugh ab gethiyldteds
needed to aﬁhieve qinnaI al i gnnment over the full-length of the sequences
bei ng ' LonPiseriideEand thGir 38UQ8S- herei n, 25 however, % ami no acid sequence
identity val uespapsReRbaiideds és%d(ﬂl%&@r{,']gﬁﬁéjral%e{e%’i’s RY sHb?H, Pehdrd1f SBIUSRSRIed,
conpari son conputer program ALI G\ 2. e ALl GN-2 sequence conpari son
conput er pewglhmyndistiapolyoudeptisles Ganhanstaeotrally,hut ndtascéreanlyf icbstamphdut 38@r

docunentatign in the S right Ofi » VWAshi ngt gn C.. 20559, where
et e eghtfids Gash raS HRE  Hldarielapifi A PR o Gatrgi sty
publicly avaidiab! Enetdds@¥aion @BoeMoR blynhidl6otided D U arBlfTapPiedabllo
California. The ALI G\-2 program should be conpiled for use on a UNI X

oper at ngobgaueleptidesg. | digital UNIX V4. 0D. All sequence conparison
paraneters are [ r.oar. t T =T s
her oi . the. 5 Shra e B E o RERRGAT AC LB pd By HEb UL
WO 2011/ 0genaaeTy 420 10inQ4ay cAnditibas. "Mttifigenoy” @dabridizaorgicu&ivona e readiaci d
sequence B (which can alternatively be phrased as a given amn cid
sequence s&etﬁwapa%gyepee ‘hfﬁma@é%kﬂéub%ﬁa&i AbgeagTaly 1nen %mgléﬁaléﬁff@?qt@émi ty
to, with, i i i i u i u

ol 1 ows. " 1t BATAESH pRof 1ok, ST AEhArRER FE QI onl SuBRE ChAAtrESonger
resi does powbrectqase higbot emabratmatcloe prapyr drhvealsen wdiile shatdr gnotesnegt logream

ALIGN-2 in that progr S alignment .of A and B, .and ere i.s, the total
nunber - of CaCREuEE: HYPRLrH R rreby Pperdh P tsatbiR oEdrar el P (Qep el he
ength of wAh BSmAednRBAURAES R pr&chiTh o8 GHMrordr: BEIoWARET hcRingdeinperadfe d
sequence B, the % am no acid sequence identity of Ato B wll not equal the

% ami no adhdhbgubndesicdehddsiryd bémlogy betweed Heeproks and' lnfridgeblestquanhathased

her ei I I b | i zi ng,. Ki . i,nhi biting,
abr ogat | e PRI A K OP P HERS BRG0re R he b trOr ) RUBEE WlepishPeieh e

i ncl uds ngteniprdindslivdgldt ton PREm i B FRCHGE efid@ichs intbrt Beingagewnllc Rwlek gand or
bi nding to one or nore ligands in case of a receptor. Antagonists include

ant i bodi efsmeERtyise sgere bfddAgionslasisl rad exdpragion op sieingeney of hapridigetion
gl ycopr ot %a@t?Ons%éé%ﬁ%l'eg Sf,’ Clgjréﬁ? 9%‘[8&0@5%’11 l\ﬁ&leé(lﬁgrclgl}&%g'\g%ley Interscience

Publishers, (1995).

Stringent conditions or high stringency conditions may be identified by those that: (1)
30 employ low ionic strength and high temperature for washing, for example 0.015 M sodium
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during
hybridization a denaturing agent, such as formamide, for example, 50% (v/v) formamide with

0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium phosphate
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150l i gosacchari des, nucleic acids, bioorganic nolecules, peptidomnetics,
phar macol ogi cal agents and their netabolites, transcriptional and
transl at iwo 20omtish sequences, and the |ike. Antagoni st caluseoionaeisazie smal |
nol ecul e inhibitors, and fusions proteins, receptor nolecules and
derivatives which bind specifically to a protein thereby sequestering its
bi ndi ng t bufff¢rsit pHrge wyithatd0 agdrioduny arloadd, §5 afMtsheiupr otreteraf 42; ios é3)samploy

rotenn. - s0% i ot fisSab QIS BBtk § bRt et Dhsuphite
speci fi CaF{JI—Y6C8§’\09f% s%ﬂﬁ%ﬁ@ﬁ{osﬁﬁgté BodpeshakdtRGhHELA%ohithled sERH s pOIm DR ACT

monocl onal” antibodi es), polyclonal antibodies, multival ent anti bodies,

mul ti spec{J0 wg/mhx, 0BOEEBS, {rel )% dbxtwewlfﬁﬂecat azft(i lvath eashes ar4284 i OAm $$C| east
two intact antibodies, and antlbod% fragments (see below) so long as they
exhi bit tfe m@&w@ﬁwgﬂw étjliaeea@mé Mﬁowamlde at 55Gn fllayvqdryy; chighgtringency

ot herw se, t.he expres %&%¥§ﬂ§Qﬁ)ﬁﬂt{9§Qy i's used throughout this

wash c%nsm f
speC| fication e an an y=conpri sing three or nore anti gen

bi ndi ng sites. Mdderafal birMgé@Rbndifbhdaey bt fchiifitCal deycreidivyeRinetlodiocthaye t he
three or nore antigen binding sites and is generally not a native sequence

| gM or | ghlodenui Lsz‘lnﬁlulﬂaﬂ“°% NmualnNewodyrk o old S priaathageniiPsess, B sty i s

one whi ch:. I i nds.

Cor t ai n' birSHAedhy SistrslsSAHE ST APhARGATLY Kiddiidtls G5 HerRERY ionic

conpl ed el ytremgth dmdt%SDS) tusgbtﬁgg@ﬁlthaadtdse/ dégeribéd dbvee anini qgamplcioT mafgentist

anti body," as used herein, is an anti body which partlally or fuLlémgjnlcs

at WO 2011ingan peuBETIsUSRY L0y 3gbatiehaid 76hdn asolutien F%E@Sl%ép 9Midees

of a poly e i 75\ tion

of an int g%fégacgﬁsgc%ﬂﬂ\lgéelhﬁa én%ogm%gén%ﬁlgﬂr@giﬁoge ﬁat% él te) $§(t he

i ntact antkbmﬂ&tﬁmﬂhmﬁu$w%&kaum1mgﬁﬁaan@boh@%yld@mhnaﬂﬂ&mmdgmmumﬁmaﬂmles of

anti body fragnents enconpassedfﬁéFthe present definition include: (i) the
C

Fab 5 frafhEhtollewed byweshingh safd *CHIC @bthouhd7-507G.) Thekikidprtisangyiblent |

whi ch
Ot or b mulBPten AT R LG Mo BRI e T T AT RSO RO Phmbi s
domai ns;  (dctors buvh ak@roterlagiienid thavikeg VH and CH1 donalns and one or nore

cysteine residues.at the C-termnus of the CHL do he Fv. fragment
havi ng the VL Afdisplatefomirisis asid mokeplglisa 8?91*?1613015611%1%91%8@{/15 ideptified gad g Ap

f ragment géﬁ@ga%cfaﬁ i Bleast ol PRCYAGEmAht ?&‘Hc éé@ {.gcﬁ%%%é %m}ﬁ"%ﬁ& ﬁ%h@%@l | f a VH

domai n; (VI |so regions; (vilil) ragments ent
fragnent anohaddmgﬂmwmuﬁamomke@@ﬂﬁqm$thﬁ&EMKhycaddjthpﬂmdénmﬂmdgewat t he

Scru) 2} b1 FEulc b e e 3us A CTge) > et fLAtuR GRIar moasd
(USA) 85: %Y&u@g%réﬁ%&ﬁé hlstlﬁgﬁilsheq'%tﬁ‘?qie%clew 4 IOR ARtk gekidN AdaRGaldchies.

conprising a heavy chain variable
However, an isolated nucleic acid molecule includes a nucleic acid molecule contained in cells

that ordinarily express the polypeptide where, for example, the nucleic acid molecule is in a
chromosomal location different from that of natural cells.

25 A "primer" is generally a short single stranded polynucleotide, generally with a free 3'-
OH group, that binds to a target potentially present in a sample of interest by hybridizing with a
target sequence, and thereafter promotes polymerization of a polynucleotide complementary to
the target.

The term “housekeeping gene” refers to a group of genes that codes for proteins whose

30  activities are essential for the maintenance of cell function. These genes are typically similarly
expressed in all cell types.

The term “biomarker” as used herein refers generally to a molecule, including a gene,

protein, carbohydrate structure, or glycolipid, the expression of which in or on a mammalian
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15 domain (VH) connected to a light chain variable domain (VL) in the sanme
pol ypeptide chain (see, e.g., EP 404,097; WO 93/11161; and Hol | i nger et
al ., ProcwoNatioi47aead. Sci. USA, 90: 6444-6448 (1993)); EKr)usiéionessr2

anti bodi es" conmprising a pair of tandem Fd segnents (VHCHL1-VH CHl) whi ch,
together with conplenentary |ight chain polypeptides, forma pair of

ant i gen biissii g celbgindresicfagdatysstatdanl methpds @r meBrgs dB¢eyd NO@STH) 4068 ( 1995) ;
and US Pat ent 05, 641 nocl onal, antibody" as
oed her aPiiap &g Gy st s PRI SO PAS B o

subst ant i gbdthchORPBIRRSANS FhhBABNasT anl 1ogenesfsftﬂ% | vl ghgad gcAdtalgbRtLES as a
conprising the popul ation are |dent|ca xcept OSSIb|e mut ati ons,
e.g., nat YE&IH-spesdisunhipiter. ByBappahe inhiltter, Pb@es wgahibitom IricAd#in amunt s.
Thus he D y
a8 mot bermao el P RRBRN LA b R LB i R Pyl B B RE
highly s pebsef\te@ fobﬁtdﬁ@eﬁhdﬁﬁip@ Bgatsivh ofl seihtgbBadkidts @8 e deRriaikct abiAg a
enbodi ments, a nonocl onal antibody typically includes an antjbod

conpri si nBigh-thughri mrudn el isnewiopsay Suiliasch %Setcarr@&rcwkkmw&ahletﬁy@ Rules
tar get bl AL PALIKRORL) HSBHENIG ISP AIIEHAY o EAGASS, hithisd BE! udes
the selection of a single target bin ypepti de sequence from a

pl ural i t ydettropotd/ pend, |eql;e H(Rs»eﬁﬁé}ti@smy, Emrrnmumtpd;techenﬁealasﬂay@t h @ongelogess
can be thg glectlon of a unique clone froma plurality of clones, such as
a pool? of °#yHAP¥¥ma cl ones, phage clones, or reconbi nant DNA clones. It

shoul d be UndeTﬁéRQS,%Hﬁ?’&ﬂ%ﬁ&%ﬁﬁ@ ”5@&&%@mﬁh§ﬁﬁ§§u§%ﬂ8&@ﬁﬁaﬁﬁﬁ Bferk Bt her
altered, for exanple, to inprove affinity for the target, to hunanlze t he

t ar get bi hybrrdyzabérprenycdemends, prdie20lyIpadyimieBORET ptloSan(E@ ml@@mcleqtvgdues)ven Bts
duct | Its i
B ol 1 spoiE ahe Pyl Sap b8 SRS Fnlt LD P B, Tl s el e

target bi gehhng nkRAYBMGS: MEMBIHO. ThERNAEIHRRALqRALERAHbe INANRN A, BY @1t i on. In
contrast to pol ycl onal antlbody preparations that typically i ncl ude

di f f ed®&nt perAtitdioas &reiify ect ed agai nst different deterninants (epltopes)
5each nonocl ongl. Y« ¥:1 S SLAG t Q
antigen. In ad t%%&k%@g h§$ggﬁ§@%?%é|?%?9“%ﬂ %na#ﬁgﬂg%ﬁe fﬁggé%agh i ons
are advanp@g@mﬂ&s ugbdtﬁwéln t1l§l epo@nheclbytpietmlﬂrcytemmf@mbﬁm titdecbctiyn of Waich is

i munogl obul i ns. modi fi er nDnocIonaI i ndi.cates the character of

the anti b8#Hreds Gﬁé?rﬁgy’c?btt%m?nlé@ TasohPAhEEns s IUCirOHS BgEeRIEAIES IR i on
of anti bogh&éond%@g deﬁc@%sbﬁlehﬁst%%gtﬁ%ﬁng ig%tg Qi el ﬂg?rﬁglgﬁ%ﬁwn of the

ant i body by any pa ticular or exanp e nobhoc ant 1 bodi es
to bezmsedwnmkmspﬂymamﬁEMErfhnghempk&sﬁnt’Hamﬁnpwymumamdbéanddamhyma
variety of te hnlﬁ %s i ncl udj for exanple, the hybridoma nethod (e.qg.,
Kohl er ~ anHfot-cresed IRigtihpngca 8. 495. 97 (1975): Hongo et al., Hybridonma, 14
(3): 253-260 (2R8B)ificdddnl 0W REd Rérein, ﬁé'ﬁekaﬁg/q{efe?s to%éﬁ#é@éﬁto@byod%@g%ulﬁﬁl@o| d
Spring Harbor Laboratory Press, 2nd ed 88 15Hammerling et al., in:
Ivbnocl onakopiet oflsodtisieed mdemeCéMulth p@}dmea@%le@&ﬁ Q@h@ev& '@Opy'l\ki(\es not
1981)), reconbi 16, 567
ohage. di s BragArBE R B e aaie GFgentialisiy B end s Mo (Bplf st or
624- 628 (d2pl¢, dMBfeK%aﬁ?incﬁl'de nudleothMtana Z%@huch?a%2160}'55811035&7 iftdAdhAl scquishan et
al., J. Mot. Biol. 338(2): 299-310 (200 Lee et al . Mot. Biol.
340(5): 16irget@nisycheoajquere 412%@@118 pﬁ@@ucwdhrough@mmes@pmp@sng 209(B9ye
12467-124
119- 132( 2@%4%,%9%@7 HEANg %ﬁ%%e Iﬁéﬁtaryb@l}ég [&%%tﬁ)a%&/ DPLEMERE chiof) that occur
ant i bodi eduiiny @nplifédagofi.hat have parts or all of the human i mmunogl obulin

A “native sequence” polypeptide comprises a polypeptide having the same amino acid
30 sequence as a polypeptide derived from nature. Thus, a native sequence polypeptide can have
the amino acid sequence of naturally occurring polypeptide from any mammal. Such native
sequence polypeptide can be isolated from nature or can be produced by recombinant or

synthetic means. The term "native sequence” polypeptide specifically encompasses naturally
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| oci or genes encodi ng human i mmunogl obul i n sequences (see, e.g., WO

1998/ 24893; WD 1996/ 34096; WD 1996/ 33735; WD 1991/ 10741; Jakobovits et al.,
Proc. Natwo 28cizid4758ci . USA 90: 2551 (1993); Jakobovits eCTalS29i0Madsaz e 362:
255- 258 (1993); Bruggemann et al., Year in 25l munol. 7:33 (1993); U. S

Pat ent Nos. 5, 545,807; 5, 545,806; 5,569, 825; 5, 625,126; 5,633,425; and

5, 661, 0169cavinistratcatedd.or sRiraed éahmolf dpypadnepAd® (78 3an 0@yl luldralobeny et al .,
Nat ure 368: 856-85 994): .Morriso ture, 368. 812-.81 1994).; Fishw | d
ot al  RePE bt gicuriE g Ben b o B ePUE T Tokd il B hioL
14: 826 (38Rning aAndickanhas of @bolypsp@le. | Ntern. Rev. Inmunol. 13: 65-93
(1995). 30The nonocl onal anti bodies herein specificallz i nclude "chineric"

anti bodi es i n ¥ "glelaiedS dobineptidst on e laedivantihdy ronk s hachrehndangificdend i cal
Wi th or homal 090HRd e &Rl ATRANE OG Sﬁe%‘t‘gf‘&se atlid] &f&ﬂgﬁ%%h@sc&%ﬂn‘{ﬁ% froma
parti cul ar "speci es or %eFongl ng to 3 parti cular "antibody c¢lass or subcl ass,

whi | e t hecsap@icatder i9hatulre catidgbrig&) atesmatdalt kimalvowd inteficrdwimipgoosictos WO
2011/ 014750PCT/ US201Q/ 043872 correspondi ng sequences in anti bodi es derived
f r om anot HFapspiacisss fgthepolypeptids and maonRlee SRS RPTBIESSs 28t ofighc| ass, as

well as f AU4E i i i-bj ired
bioIogicaP act?%?%fﬁfﬁﬁgﬁn af%nt Oﬁﬁah?gf%&@%??ﬁgggﬁ%%gﬁ?ggﬁhg%ag gﬁﬁkéoc.
Nat | .~ AcagurifSai (1) WSketr 585 95BI55W¢iEBSNpolypbptilmaniczectinctidryrtse bownomethodan
e.qg., nurine nt]bodi es .are chineric antibodies that contai n m njipal
gqueﬁ%e B%WP%F a !?58% SFE BRI 0 gﬁeﬁ{swﬁﬁmew opin H@a%ifest?&ﬁ% 9% B
humani zed i i (= }E@H&ggj L RS; IR i in
whi ch resFﬁ%&?pgeﬁﬁfgﬁﬁﬁﬁgfggﬁf% | e red%g#¥g$ﬁ?%g%$ggf%?%ﬁ?agfgeggﬁIaced by
resi dues hemoaganchy prSarPAbEaindetyicdncing onnerwedusingeaondipioos esng Goomassic blue,
anti bod such as. u rat, rabbit or nonhuman .pri nate. having.the
Hodearr oyotHer fRin it blkpord R PSR AP LB P SRR R sollsor o
regi on (FRhed a9bAuese &mpdentvMBpdlppaptiagh et Bndfdni@plvac st tpresent.

correspondi ng non- human resi dues. Furthernore, humani zed anti bodi es nay
conprilse Padingilyshawryer.asadatpdpolypeniide ivill bp @rapaeddgiver dcagimricipeficetion sienr he

d tibody., « odif | I . i i
porf or mance. 1 GanBrRre: tral®H A RSB RIS Al b BT LB 1
al | of atolhenddm4ing) b patitictppiGalab yppowod to/adr-adlatend dit@adtins ondishiifidb bahds. or

substantially all of the hypervariable | oops correspond tq those of a
non- humanl40%4dinogh 8plyPsRiidsnyamant” pears pliplagicaly petive nolyrptidehai®e #r e t hose

of a humap,,i o ' 3 d e ' 3 - ' ly will
[éakt”%Ht 00 Bk b RPAYRORSE flde-gl%%ll ngogl‘%s | n'u%ggdw%édu%ﬁ'@é y

al so conprise at least a portion o stant regi on (Fc),
t ypi cad | ypolypeptole. Suthunaranisnmeindg lfabinktamce, paypdpdthehedat aicls m@ee Jones et
al ., Nature.321: élzﬁ’%ﬁf (1986); 20Ri eghrr@nn et al., Nature 332:323-329
(1988); afdinsAsly @atuggipyoccgiteamine poid gpdior a o gaturaly qcgegisp ammoacidls o
e.g., Vasyajue@id atiaed, bf 88leted the™N | S0 CASHIMR oftH tidd : &RBnakiy,
(1998); Harris, Biochem Soc. Transactions 23:1035-1038 (1995); Hurle and

G oss, Cupparigy wiBheyegHeasbabiRg 8aB3n{ing g9ayl scquedcdjdsntitPaar.at Most abspoBPo 321
and 7, 087, 409. Saee al so W nk rmacol .,

o agb. 740 0GR e S oh SN AR oyl gt ia sSRlefee RS
25  with the native sequence polypeptide. Variants also include polypeptide fragments (e.g.,
subsequences, truncations, etc.), typically biologically active, of the native sequence.
The term “protein variant” as used herein refers to a variant as described above and/or a
protein which includes one or more amino acid mutations in the native protein sequence.
Optionally, the one or more amino acid mutations include amino acid substitution(s). Protein
30 and variants thereof for use in the invention can be prepared by a variety of methods well
known in the art. Amino acid sequence variants of a protein can be prepared by mutations in
the protein DNA. Such variants include, for example, deletions from, insertions into or

substitutions of residues within the amino acid sequence of protein. Any combination of
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25by admi nistering the antigen to a transgenie aninal that has been

nodi fied to produce such anti bodies in response to antigenic chall enge, but
whose endwg@enowd41soci have been di sabled, e.g., imuni zedTASaa0i0ess7% see,
e.g., LS. Pat. Nos. 6,075,181 and 6, 150, 584 regardi ng XENOMOUSETm

technol ogy). See also, for exanple, Li et al_ Proc. Nail. Acad. Sc!. USA,
103: 3557- aﬁaﬂn(zmeﬁkmragbwbﬁﬁgU@mnambanmﬂb@dmwyegeﬁ@ﬁhmb@nwﬁan@awﬂgﬂm

B-cell byhrid ui ol o od i,S one

D seesson ded AR B, s ot et %@eﬂ?ﬁoﬁ@é At e M ay
produced Byc@thRUBRRNBOGIAT rélitnPRARC eﬂﬁéﬂl?_wﬂm Yotdredtd Borhpleidh@EeR ofddk
maki ng human anti bodi es as di scl osed herein his definition of a human

ant i body ﬂW[WQEQmﬂ@m@75@@@@ﬁ08§@i@ﬁ0w3@¢2Eﬂﬂﬁﬁ*@%a]Iy excl udes a humani zed
anti bo conpr n ,J t di es
can beggrodggeg§%%%ﬁg&€%$#%%@51é@%ﬂ?%&gé<g%%a% E%%VF%gE% 5&6599

enbodi mendisclobl Rt Nmadsidradlygicall s ettietpat pbptids lawmga@ eaki at!foaf &0% whtieadidat
phage library expresses human anti bodi es (Vaughan et al. Natu

Bi ot ec hnoPQﬂ@?ncfél deygigy with tqupors*rh%w@é@q@me PINMIS’PG%SAW@BV%@BW—IM’@@
1998 ,
o) R RERE D SRR N R e Yo por g i frdfity tetibhy oJBACRIET
i nt ‘ odu0| mlgi/hw’rmn-na"tmaﬂy@bmbnhg amhmmad)mésndues aresgidnd, oranicnl st,the Ngand/or €e
in which the.end i n ob nes ave been partially. or .
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computer program was authored by Genentech, Inc. has been filed with user documentation in

the U.S. Copyright Office, Washington D.C., 20559, where it is registered under U.S.

Copyright Registration No. TXU510087, and is publicly available through Genentech, Inc.,

30 South San Francisco, California. The ALIGN-2 program should be compiled for use on a
UNIX operating system, ¢.g., digital UNIX V4.0D. All sequence comparison parameters are
set by the ALIGN-2 program and do not vary.

For purposes herein, the % amino acid sequence identity of a given amino acid sequence
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and derivatives which bind specifically to a protein thereby sequestering its binding to its target,

antagonist variants of the protein, antisense molecules directed to a protein, RNA aptamers, and

20  ribozymes against a protein.

The term “antibody” is used in the broadest sense and specifically covers monoclonal
antibodies (including full length or intact monoclonal antibodies), polyclonal antibodies,
multivalent antibodies, multispecific antibodies (e.g., bispecific antibodies) formed from at
least two intact antibodies, and antibody fragments (see below) so long as they exhibit the

25  desired biological activity.

Unless indicated otherwise, the expression “multivalent antibody” is used throughout
this specification to denote an antibody comprising three or more antigen binding sites. The
multivalent antibody is typically engineered to have the three or more antigen binding sites and
is generally not a native sequence IgM or IgA antibody.

30 A “blocking” antibody or an “antagonist” antibody is one which inhibits or reduces
biological activity of the antigen it binds. Certain blocking antibodies or antagonist antibodies

substantially or completely inhibit the biological activity of the antigen.

An “agonist antibody,” as used herein, is an antibody which partially or fully mimics at
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least one of the functional activities of a polypeptide of interest.

“Antibody fragments” comprise only a portion of an intact antibody, generally including
an antigen binding site of the intact antibody and thus retaining the ability to bind antigen.
Examples of antibody fragments encompassed by the present definition include: (i) the Fab
fragment, having VL, CL, VH and CH1 domains; (ii) the Fab’ fragment, which is a Fab
fragment having one or more cysteine residues at the C-terminus of the CH1 domain; (iii) the
Fd fragment having VH and CH1 domains; (iv) the Fd’ fragment having VH and CH1 domains
and one or more cysteine residues at the C-terminus of the CH1 domain; (v) the Fv fragment
having the VL and VH domains of a single arm of an antibody; (vi) the dAb fragment (Ward et
al., Nature 341, 544-546 (1989)) which consists of a VH domain; (vii) isolated CDR regions;
(viii) F(ab')2 fragments, a bivalent fragment including two Fab’ fragments linked by a
disulphide bridge at the hinge region; (ix) single chain antibody molecules (e.g. single chain Fv;
scFv) (Bird et al., Science 242:423-426 (1988); and Huston et al., PNAS (USA4) 85:5879-5883
(1988)); (x) “diabodies” with two antigen binding sites, comprising a heavy chain variable
domain (VH) connected to a light chain variable domain (VL) in the same polypeptide chain
(see, e.g., EP 404,097, WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA,
90:6444-6448 (1993)); (x1) “linear antibodies” comprising a pair of tandem Fd segments (VH-
CH1-VH-CH1) which, together with complementary light chain polypeptides, form a pair of
antigen binding regions (Zapata et al. Protein Eng. 8(10):1057 1062 (1995); and US Patent No.
5,641,870).

The term “monoclonal antibody” as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.¢., the individual antibodies comprising
the population are identical except for possible mutations, ¢.g., naturally occurring mutations,
that may be present in minor amounts. Thus, the modifier “monoclonal” indicates the character
of the antibody as not being a mixture of discrete antibodies. Monoclonal antibodies are highly
specific, being directed against a single antigen. In certain embodiments, a monoclonal
antibody typically includes an antibody comprising a polypeptide sequence that binds a target,
wherein the target-binding polypeptide sequence was obtained by a process that includes the
selection of a single target binding polypeptide sequence from a plurality of polypeptide
sequences. For example, the selection process can be the selection of a unique clone from a
plurality of clones, such as a pool of hybridoma clones, phage clones, or recombinant DNA
clones. It should be understood that a selected target binding sequence can be further altered,

for example, to improve affinity for the target, to humanize the target binding sequence, to
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multispecific antibody, etc., and that an antibody comprising the altered target binding sequence
is also a monoclonal antibody of this invention. In contrast to polyclonal antibody preparations
that typically include different antibodies directed against different determinants (epitopes),
cach monoclonal antibody is directed against a single determinant on the antigen. In addition to
their specificity, monoclonal antibody preparations are advantageous in that they are typically
uncontaminated by other immunoglobulins.

The modifier “monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the monoclonal
antibodies to be used in accordance with the present invention may be made by a variety of
techniques, including, for example, the hybridoma method (e.g., Kohler and Milstein, Nature,
256:495-97 (1975); Hongo et al., Hybridoma, 14 (3): 253-260 (1995), Harlow et al.,
Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988);
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-681 (Elsevier, N.Y .,
1981)), recombinant DNA methods (see, ¢.g., U.S. Patent No. 4,816,567), phage-display
technologies (see, e.g., Clackson et al., Nature, 352: 624-628 (1991); Marks et al., J. Mol. Biol.
222: 581-597 (1991), Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004); Lee et al., J. Mol. Biol.
340(5): 1073-1093 (2004); Fellouse, Proc. Natl. Acad. Sci. USA 101(34): 12467-12472 (2004),
and Lee et al., J. Immunol. Methods 284(1-2): 119-132(2004), and technologies for producing
human or human-like antibodies in animals that have parts or all of the human immunoglobulin
loci or genes encoding human immunoglobulin sequences (see, e.g., WO 1998/24893; WO
1996/34096; WO 1996/33735; WO 1991/10741; Jakobovits et al., Proc. Natl. Acad. Sci. USA
90: 2551 (1993); Jakobovits et al., Nature 362: 255-258 (1993); Bruggemann et al., Year in
Immunol. 7:33 (1993); U.S. Patent Nos. 5,545,807, 5,545,806; 5,569,825; 5,625,126;
5,633,425; and 5,661,016, Marks et al., Bio/Technology 10: 779-783 (1992); Lonberg et al.,
Nature 368: 856-859 (1994); Morrison, Nature 368: 812-813 (1994); Fishwild et al., Nature
Biotechnol. 14: 845-851 (1996); Neuberger, Nature Biotechnol. 14: 826 (1996); and Lonberg
and Huszar, Intern. Rev. Immunol. 13: 65-93 (1995).

The monoclonal antibodies herein specifically include “chimeric” antibodies in which a
portion of the heavy and/or light chain is identical with or homologous to corresponding
sequences in antibodies derived from a particular species or belonging to a particular antibody

class or subclass, while the remainder of the chain(s) is identical with or homologous to
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XENOMOUSE™ technology}. See also, for example, Li er ol Proc. Nadl. Acad. Sci. USA,

103:3557-3562 (2006) reparding human antibodics generated via @ human B-cel hybridoma

30 technology,
A “human antibody” is one which possesses an amino acid sequence which corresponds

to that of an antibody produced by a human and/or has been made using any of the techniques

for making human antibodies as disclosed herein. This definition of a human antibody
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(e.g. bispecific) antibodies as herein describ
particular antibody for its particular antigen. However, the variability is not evenly distributed

throughout the variable domains of antibodies. It is concentrated in three segments called

25  hypervariable regions both in the light chain and the heavy chain variable domains. The more
highly conserved portions of variable domains are called the framework regions (FRs). The
variable domains of native heavy and light chains each comprise four FRs, largely adopting a
beta-sheet configuration, connected by three hypervariable regions, which form loops
connecting, and in some cases forming part of, the beta-sheet structure. The hypervariable

30  regions in each chain are held together in close proximity by the FRs and, with the
hypervariable regions from the other chain, contribute to the formation of the antigen-binding
site of antibodies (see Kabat et al., Sequences of Proteins of Immunological Interest, Sth Ed.

Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). The constant
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di sul fi de bond between the two chains. The preferred hinge region herein is

a native imy@m%@@dh@mfmnwmﬁb@dwwmbﬁre 1gsppnsiylonfar ﬁmﬁegegénmbn&qumx&mpleg@:@
hi
funcei on? SrnyPerybHRSE LAARrelGs O, RoRTREARMR ) ERF doflfh yikh e

i ncl ude Chgpdpvditibign sé@fmb@d&’ﬁimr fﬁﬁﬂ@ﬁﬂﬁ&ﬁlﬁll(j&léﬁﬁ@lﬂb@ps’( YGdnekly, arftbodreept or
bi ndi ng; anti body-dependent. cell|-nedi ated cytotoxicity

ADCC ;
phagocyt 0§9BPriggowhHVEguthaes BihoV He@l 1, P@uﬁﬁbé‘@dﬁ@%m@?é}k@l 28-Pelln native
receptor; %%hleszﬁ% L§‘dﬁsﬁ$la‘§zftf1§g1t09tr dif %&{%ﬂ?g sAGPER&!anY F{jﬁﬂwaﬁﬁuﬁ?

regi on to be conbi ne bi n an ‘anti vari abﬁ e
domai n) ahdleszaahtdoldagaaslemaedolam crglfmalmgcﬁms spmﬁagagz tknotbodies. tSee, @g.t Xuar al.,

eval uating such an tor f ti.o tive se en

regi oh® ?%W'Fléveﬁ* EvELyeh b wogéaﬂﬁ%énﬁ%ékﬂ%w%u? Sralagndislig <EO
sequence @i AOmER PE&Q'TH%O\WW 2008)NAANCE, naBhIY Bc SEMENGE I AUTRBJi6s T €01 Ons
i nclude a 25 native sequence human | gGL Fe region (non-A and A al |l otypes):

native seouemtieg bfimbeavygBainkely egifomctionaltdndetadérindhe gshugrent lighGhake S@gl on;

vari ant s Car i Caleiia g E iR BB A5, STk Hlongl E5E A 507

anti gen- bandsmge\(@9deabl e region as well as a Iight chain constant domain
(CO and heavy chain constant domains, CH 1, CH2 and CH3. 30 The constant
domai A5 may beAnaﬁmbﬁé0§HaﬁBed@@e@tm§tamnm wserad #rS e(léorgpasmﬂmelnaﬂ‘hvgab@tquence

constan, SRR B AR L-SFREISE AL LRI o VSRl B LY A1

"wi | d- typﬁlostamimrb@td ub&l (mbmlabo@qu@mbfsrmgnﬁafmml@edadIntwast, 5th Ed.
2011/014750PCT/U 2010/043872 sequence ich lacks one or re amno acid
sequence Akl HealBmerdgepiationa tlastgﬁte&ﬁf HB@H&B\?M%M%S(IH%”B& GQhefhadrissed.

Thus, 't he%n‘%?e%&% th@15dalBR Y% F g@@%@tual' ld?)?§ géﬂothﬁ%ﬁ& L20€; ReBY AT ioBos- d 1"?9' 0“
whi ch differs in amno acid sequence e am no aci d sequence of
20 (1987)). The AbM HVRs represent a compromise between the Kabat HVRs and Chothla
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.

Loop Kabat AbM Chothia Contact

L1 L24-1.34 L24-1.34 L26-1.32 L30-L36

L2 L50-L56 L50-L56 L50-L52 L46-L55

L3 L89-L.97 L89-L.97 LI91-L.96 L89-L.96

H1 H31-H35B  H26-H35B H26-H32 H30-H35B (Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering)
H2 H50-H65 H50-H58 H53-H55 H47-H58

H3 H95-H102  H95-H102 H96-H101 H93-H101
25

HVRs may comprise “extended HVRs” as follows: 24-36 or 24-34 (L.1), 46-56 or 50-56
(L2) and 89-97 or 89-96 (L3) in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-102, 94-
102, or 95-102 (H3) in the VH. The variable domain residues are numbered according to Kabat
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correspondi ng hypervari able region of an anti body variant as herein

di scl osed. The parent 5pol ypeptide nmay conprise a native sequence (i.e. a
nat ur al | ywocourai#rsg) anti body (including a naturally ocearnisagomakiset i c
variant), or an anti body with pre-existing am no acid sequence

nodi fications (such as insertions, deletions and/or other alterati ons) of a
nat ur al | yelmdcummian@)rsetdluﬁrthge d?fﬁnitiughout the di sclosure, "wld type

"w," and ' par ar.ental anti. are used,interchan

used horei - pemsSay BEHPR e R eyt ot TSl P L RSHE %%%&W%dy
whi ch hash%bradﬂaﬁféI@glbgrmgggger\éﬁm&ﬁngdffers fromthe am no aci d sequence
of a parent antibody. Preferably, the antibody variant conprises a heavy

chai n vari abl eThotasin variatic Hompin refidionupzhariapiae i Akdthoh mMing: a%td PasHipn aC| d
sequengce 8&1 asrh? g unagtdl Varia f%t%rtﬁereau %}er\é % l%%ﬂl?ﬂb%? ﬁg §}Z%&£ h U %eéir}%y ﬁ%

t han 100% seque or simlar aren

preferred cmﬂpommttometlheoraltght by vyﬁwlaa@mmb bf tha\cem@ﬂatam dfandbodiesiaquence
from about 75%to | ess than 100% anm no aci d sequence identity or simlarity
with the Kab#ot aoisarse ddang Biopuharngsystpa, tbééwaloltnqat HRIOAHE STAYICE HKe

domai n_of ebiiinRaL 6 oARbRAdGnTRE, RERLAERR oY HANALLEOMLAGh GRS, L DAY

100% nore pre om about ess nor e Per abl'y
f r om aboubr HO® ¢fctht essabhdomdin 0 Ver a«adlpm&)sathemﬁﬂmumbdr;abterdmmambomy 119cﬁﬁdetaa

| ess than 20100% The. antibo riant erally onge i conpri ses one
or  mrotb aNTRE ST Perecl {RP( ke Foa Woaddt%@g[?%]bwcﬁf@ﬁéesweﬁgpitﬂtw@wrtﬁ bl e
regi ons tpegreef¢ e% residucf\82Y,82badHd @% &8 UM dipRO N bEG 2B AW BRaiRFR D esidue
sequence which differs fromthat of a native Sequencé Fc region by virtue

of at | ea82. TheKabatmombering nﬁ@srﬁuwnasohe dé¢ternpaed foir v geveboaiihedt by altgneent at
t F | 1 bsti t i, d,t
et ve. it Bopateg o MRS PEe pf e RRa il it B iy KO RRRESH | S

e.g. fromg@fesde. one to about ten amino acid substitutions, and preferably
from about one to about five ami no acid substitutions in a native sequence
Fc redgton or i Whromeheut thepyrent sifccificatigmpndwelaipts) hedpbrarumberige systomiabout

one to ab a one to
about 11 vgtﬁeﬁlﬁ%@@ e iR Rt R P B B bR RO

t he Fc regipofthé llghtech]aﬁfzﬁidtres'iﬂhm|lypodﬂtH@heaW%hMﬁ) (e@g’lIKHﬁat eeegl G@qmza&@mf
wll typically possess at | east about 80% sequence id taggy with a

nat i ve Sedetedtieah st on h i it irelh Seeicce BRERRIN e etcasbl Hbprkde,

eqnence S ROPAY; dakt FEMERGRIRRTRCn Y DO TR bvedbed) (S0 Thy Dagulat ¥t

Ant i boay twfduedt ar ilimnodglondih heeﬁechanmcdﬂsamelrelgtoml (ogi,¢lad Edldhdoxirtpased in
attri butabl tothe Fc re tlve uence Fc j or_.am aci d
sequence gﬁﬁ? a?ﬁft} pfequ%%%fe(l WWBB%@%Z al ferosty ?W&gcfr ﬁntltFeHsﬂH%w

i sotype. Rxaspll ?&tlﬁftesaJﬁH&MYB@th&%ﬁtM'D tloap)téx%éss NedddsiGatePhbrel BeidRGeRRg

conpl ement dependent cytotoxicity (CDC receg or binding; anti body-
5dependent/nksss btaied diteree byteot, oxcrsness t() A@@@)es nwhbeye aythesiagabld domamagul at i on

S %tgbo((:hes means residue numbering by the Kabat numbering system. Unless stated otherwise

25  herein, references to residue numbers in the constant domain of antibodies means residue
numbering by the EU numbering system (e.g., see United States Provisional Application No.
60/640,323, Figures for EU numbering).

Depending on the amino acid sequences of the constant domains of their heavy chains,
antibodies (immunoglobulins) can be assigned to different classes. There are five major classes

30 of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these may be further divided
into subclasses (isotypes), e.g., IgG; (including non-A and A allotypes), IgG,, IgGs, 1gGa, IgA,,
and IgA,. The heavy chain constant domains that correspond to the different classes of

immunoglobulins are called o, 9, €, 7, and W, respectively. The subunit structures and three-
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receptors (e.g. B cell receptor); and B cell activation.

"Ant i body- dependent cell-nediated cytotoxicity" or "ADCC' refers to a form
of cyt ot owpenty1etsowhi ch secreted I g bound onto Fc recepCors2¢iBoRsy2 pr esent
on certain cytotoxic cells (e.g. Natural Killer (NK) cells, neutrophils,
and macr ophages) enabl e these cytotoxic 1lOeffector cells to bind

speci fi catiinyentsi@nalrpoaﬁgil@énnsbﬁaﬁffwgnttcaiasg@tofdmlrnunagkd»bslintmqM/@Htklnywkiahdi t he

t ar get ceII t oxi rlnar for |at|n A

col s, oxrelbeglah By cxaipile S RETc toredig UE rRbiyhiooRayied (i
FCyRI | I E@ﬁd@f@pcss QO@(Q @maﬁmwﬁfay% 'pﬁrt‘é@h'leﬁgérsfuﬁﬁﬂﬁﬁﬂéc%&d fdrﬁle%plcavaeﬁn
page 464 of Ravetch and Kinet, Annu. Rev. |Immunol 9:457- 92 (1991).

assess ADICWCEqvirieny a&smlathmféh@u ptibefly iwithegner magp ofhgr protaies qul‘é@s ay ,

such a 15 g} ORSELIRAS dlhRo el S0l BuBRD ARl Rafiah A3 e

per f ormed. Use or ce or 'suc ssa S

nononucl eadsighed ko RBMED ohiadly Nadtincedypdd, kalkd k(af)!fé (gahd &a,mb%llat(ky B@ded\éﬁhk(e or
additionally, ADCC activity of the nolecule of interest nay be assessed in
vivo, e.gaminoacyl scquenees abldelr cagédnt 48meiat di scl osed in Clynes et al. PNAS

(USA) 95: 652- 658§, (139 )I_;Q'Sreégn Hy &l def %ﬁ{e Ce?érﬁﬁnal %g‘:r‘od @F“%ﬂn Cert W%'uﬁﬂ

express one or nore Fc orme ector functions
enbodi ne nhsa,vytchmnozdhbh; max e gsmeratbd be aspaik-digRbtidn ctad 11pxectfamt1bmd§DCIheeHd regioar

function(s Exanpl es of h n | eukoc tes Whl ch g‘gfih %éﬁ i ncl udf
per i phtr aMeBPs eHEHHTUEIEAC TEEPN OF p PRI FCAcon-of [theyg apedage qighe Fo
MONOCYt €S reofft SHta@tirtnuhoE RbliSn ﬁé&i«y%ﬁ%rﬁgﬁﬂ Vady, thé hitmB f‘é@h@a cMﬁncP%lrE oR& NY

generally preferred. The effectofr cell nay be isolated froma na ive
sour ce t heswdy debnggl tofstroteh itonoeh vnlnpawmsreaéu@@woutuwdltMrCe{sa26 or frorn ah‘e@t

ant | Dody. PRS2 e sarn e eRm et ragele Tt Gtk Roe VHRCLERA 487

enbodi menk&ording felie IEY ﬂﬂﬁbéMMg%bst@ﬂnﬁ‘ gsthe Wc'r@é%ﬁﬁiaztb@ G¥méedd BIMRarh FIEMiraip)
and includes receptors of the FcyRI, FcyRIl, and FcyRI Il subcl asses,

i ncl udf ngpedpetignconparifigaion efribe @nttbédmruhmrsgongtpnwwngmﬁmngﬁle nHelsis agpl
receptors enJ: (&le| | Ibean 31%119 N theryf\i 15'(?(%' \éé/ch:Idl %aapconﬂﬁs tlo?it fi nrgcaét%%ﬁgﬁgﬁés 1’}1

FcyRIIB (a receptor am no acl sequ ces

that diff %mpﬂi%rmﬁbd)d/y pdpuldﬁ@n@WﬁthplldﬁM&eddﬁ@lra&obéwﬁﬁlﬂjod&\q)bpl\ﬂaﬁd)ﬂsgmth no
receptor FcyRII A contains an imrunoreceptor tyrosine-based activatjon notif
(1 TAV) i nKAté resjtushroamratice. AgrafiRody paRuBiionhiR Fege pighrom ;ﬁmlbﬁlewth and

2011/ 0147 7 d

i bi L1 R e (HORA4PFARETHNE ROL SR o Al inTRURIAEAR S rklf Sh{DREE
Annu. 2Rev corstamtidahaing, 5 QHBd@ﬁdm(ahﬁQﬂ@l)B demBs, alICEOp‘tEMBHE_V\B(danﬁSES a@whqhtmaini n
Ravet ch and Ki , Rev nol 457- 92 991 et

amunonet hods. s 5@%&6&%@%% ChRu I—é% ufalﬁermg 9@@&5@8 Igep ﬁmwaaglobuhn
126: 330- 4hedvl LBih-is HahSf thEERSIndS! %hqubﬁgettalﬂ O%ré oTjRe“gd ?rﬁfek fab Gk hphet fé@ers

future are énconpassed by the term "FcR' herein. The term "Fc receptor” or
"FcR' al sty hhnmsuh@smmb@rm@oﬁ‘dwéwnlaedg@i BU aﬂﬁbﬁm which is responS| ble for

the transfer of, nmternal .| to the é
117: 567 ( 1076) PAnAC HRLEhAr nergn W RedRBS o5 F4TH rfhaaiar s PERERS s of
honeoss asi s of ThemuAQgbaRH” g3 huRh Ned ¥ cat gibR @8ty tefgrddi todi ngg2oddnedRm) ar e
known (see, g., Ghetie and
usually extends from an amino acid residue at about position 231 to an amino acid residue at
about position 340. The CH2 domain is unique in that it is not closely paired with another
domain. Rather, two N-linked branched carbohydrate chains are interposed between the two
CH2 domains of an intact native IgG molecule. It has been speculated that the carbohydrate
30 may provide a substitute for the domain-domain pairing and help stabilize the CH2 domain.
Burton, Molec. Immunol.22:161-206 (1985). The CH2 domain herein may be a native

sequence CH2 domain or variant CH2 domain.

The “CH3 domain” comprises the stretch of residues C-terminal to a CH2 domain in an
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10Ward., Immunol. Today 18(12):592-598 (1997); Chetie et al., Nature

Bi ot echnol ogy, 15(7):637-640 (1997); Hinton et al., J. Biol. Chem

279( 8) : 624B8-262184758004) ; WO 2004/ 92219 (Hi nton et al.). PCT/US201Biom3$7ng t O
human FcRn in vivo and serumhalf life of human FcRn high affinity binding
pol ypepti des can be assayed, e.g., in transgenic mce or transfected hunman
cell lines Fexggie@éiim&omﬁaﬂmnﬁan aﬁdmidlmatiahomrﬁosiﬁpe§4i & gwharoinotahml residuc at

I tid th E [ t d. .\WWO 2000/ 4
Cor 2oty aabeitingsua Ry bR ek, nHAET ReforeRib vy S Tl HLRRY Tadrmgne o
FCRs. See al&Qaright@GH3 &hhﬁh dsgef CAB doﬂr}auBlvﬁh an $RIMucEA HlotesiREmEE 0t dné@Adih.
"Conpl enent dependent cytotoxicity" "CDC' refers to the lysis of a

target cel ftharepfiapg aﬁpégm@@élngﬂn 1:43 r@mty” inche other drrimtherded se¢ BSSHagat No.
I nt t e,.2 n f t t of
tcﬁgpc ggr:g | e n’é%%tl @‘é@g?xgéesg % %org‘gﬁ%flf{) kh by PGf Ijeﬁc%'[) hguéa%.lpvatrﬂgt &{? %om%%gﬁrge{&%

propriate su

whi ch are hestd rhaocetrﬂlﬁtlspe@mr(atgeblapédl@@rannﬁ@dlme&selﬁd@@@hbé@nt actl vatl on,
a CDC assay 31% as described in Gazzano-Santoro et al
Met hods 202 163Heo gegion g geprsalbedaftredas strasell 1) Ept @@%@W&ﬁﬂg a\hp‘ﬂtr{iﬁﬂ%r ed

Fc region e e I r

ot cased Rt PS03 AN | RAIEBE RIS ) 22 KRCORRA D) TR ORI
Pat ent No. oﬁpﬂn@ﬂlgﬁﬂsoaj)emdy VOl @8 MaflGHh2 lg(SEsecmlem byeplecing tlrélﬁzrstgand lmt al .
J. Immunol. 164: 4178-4184 (200 ftinity matured body is
one. with oREGRe Fisken B PURCRYY SHin §75 bRS MCBRTR PSSl
an i nprovepgibn hé’reﬁlt}ﬁaﬂgé 4 R s@fucdhBERA fQE ke%@(qymf ObarRAf lﬁlﬁg@mgf&m’éqg'ot 0 a
parent antibody which "does not possess those alteration(S). In one

enbodi nent poBOaptidefdhiamis of a yatiant édlga negibo gcyneln@lls' mtufTOstd bt O Cystede nesidesmpdrar

affinities f r th arg a e i.n ed antibodi es. are roduced
by br oceduPbEPRE R Rk A ap Qptisle ghaTEb bl Sefun iy 5805 58

(1992) desdisulaR whtiibBiviaén MR twoadhiaR. e YHfaRd M légéj&gﬁ)lnmvesfdﬁdﬂﬁe Random
mut agenesi s of CDR and/or franmework reS|dues is described b Barbas et WO

2011/ 034756FUFNLSRONDY lHBZBTRI0H) ¢.SFt Bt RigequeAsa umEt|gG Msngealﬁgmo 9- 3813
(1990 oL ilon GFERER. MGEAE8 RERL: YL Bl g IR,
Hawki ns eFc adgion] . EXaiplarBi-offect@2ftin@8ihs B eli(dé €92 binding fdompldrhent depdndert her ein
bept | de. DERBRSKIYAR By GBROHE NG EOP S AP PAER SRS 0B PN REDL | dod
(s 32 1Y BT TP MR ool e, o
t ar geto anticg&ngls ¢ffmwrefuadtfqns igemtralyy. re&mamﬂmled% regios to badmbihédewith laeblﬂdlmg(er
g?gE Isg(ra, S g%@glgfgsggzlpyng%%g% g?ﬁla(b%%qul%niﬁgs er ;%le aSSSGESer(uSIIlg VlarQOLI}IsoassaiLyss)known in
the art for evaluating such antibody effector functions.
A “native sequence Fc region” comprises an amino acid sequence identical to the amino
acid sequence of an Fc region found in nature. Native sequence human Fc regions include a
25  native sequence human IgG1 Fc region (non-A and A allotypes); native sequence human IgG2
Fc region; native sequence human IgG3 Fc region; and native sequence human 1gG4 Fc region
as well as naturally occurring variants thereof.
An “intact” antibody is one which comprises an antigen-binding variable region as well
as a light chain constant domain (Cr) and heavy chain constant domains, Cy1, Cy2 and Cy3.
30 The constant domains may be native sequence constant domains (e.g. human native sequence
constant domains) or amino acid sequence variant thereof. Preferably, the intact antibody has
one or more effector functions.

A “parent antibody” or “wild-type” antibody is an antibody comprising an amino acid
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10A "dinerization domain" is fornmed by the association of at |east two
am no acid residues (generally cysteine residues) or of at |east two
pepti des wo 2polypmpt i des (whi ch may have the sane, or dipCTrarseon/43mt no aci d
sequences). The peptides or pol ypeptides may interact with each other

t hrough coval ent and/or non-coval ent associ ation(s). Exanples of

di meri zat Beqmewmalilinls ldokey @iemrimmieudentaapiﬁsequemecﬁiteraaiohis pereparedytoomy antib@GH3
domaln 1 fc'vmthanenlne ed
TRnobr andit SpPGER It o Tus et sfbac BEhRE fin Mgt ERg5ReLA5R
expr essl yrdotiOkRieh AlfRds Hedriind abid seQicREEN6HY thd am@lCdcBscguBRBlOf (IR 9. 2
jun/fos |eucine zipper, see Kostelney et al., J. Imunol., 148: 1547-1553
(1992); orforesperding Eazmavqrehk@l ragion jof peantibogh Ve wItas bera Cilsqé@sed The paigapt or

uch ob LPa e i BT b e R B AR FRIG LB ©

di meric | hgandypotytpigphildasvaiang, orngraebedyowith pfaetiamg(NE acidsequehéophi n- 3
(NT-3), interleukin-8 (IL-8), vascular endothelial growth factor (VEGF)
VEGF- C, VRodiffsat lme@u%%@%egﬂonémtpl%mﬁ AORY piheicpl W&ﬁwaﬁ)rqfﬁmaelrﬁ%zc?wr%mm

see Araka al » 2488327839, ) »
Radzi ej ews gltégt zﬁhm]ﬁ he dggg)?%g %gﬁ@% g@g) g/?orgl?(% hﬂa%%&rrgf‘lrl&zjﬂlgeﬂt%n
regi on(s) amti’@de(afe;usadplaenchmfgealylst ei ne resi dues abI e to forma disulfide
bond; a 25 pair of t.ides ol ypepti des, h risi ast. _one
cyst ei he residfd u@i‘éﬂbgelf‘r cﬁ‘ﬁ”g%PY %ﬁ% Or WeF i @ tﬁ?o eréﬁ‘b%‘?alﬂ @Rdwéwh%
resi dues) o WGhhotdead seﬂh&{é'ef\xﬂﬁlﬁl HeREA(S9m @l?e!hﬁl% ﬁbl‘&%%%@e%ee bhepReRtdnfBSdyPr

pol ypepti des (hereinafter "a synthetic hinge"); nt i body vari abl'e

domai ns. Prederablyt thprefikydyedriditroenipziacy ohcagty whiin vhgala¢ doingina afight elgnm)n or a

hi nge regi on functi.onal n bi ndi

hooe | O ot Bl R o AT s it by s n Buafits Bl i BT

affinity géccbdacilypidviedeR thinongscubiteliGenti®f oNEMASSH Wikl thdakdnt Stthods. Lhe
parent anti body fromwhich the antigen binding site is derived, but the

abi ity t nre&rrﬂsl eérqugewtnﬁhg entihodyeasartaplldans b gmineyacshqugnca fipam placy 750
t hods k h
met hods kpow, 01 @6& t%wy ) eg%hle%%q%{ﬁ{e% tﬁﬁ{ %]gléltﬁﬁt%tﬁﬁl o B8R 2YRLERMELe oft NE

anti gen binding a
2011/ 0147 6RCTH U205 OF DB R Zinkiariahladosbinast tihd pe&eﬁﬂﬁhﬁbd@i afdire piretdriisid yroher ei n
need not be quantltatlvel the sane. For the multineric antibaodies herein,

t he nunberbWY SPTntedsss than 1&9(? , G Brefrably feom aloug §?.%bt@ &y a8 Rarhg
ul tracentpje ffé%%lg 'f%?n A7k Y6900 1AE FRLAi00F,, faf?d i3k SprBREAY frgfn B 953, % less than

different ratio target antigen to miltinmeric anti y are conbi ned and
t he aver a@@e0%wvlTac ah@rodweiaghtt 19 Eertehalysomemiiex esnprises ahe of mbecthnass aailng
differing nunbers of f.unctional bi ndb&? Si tﬁg%i T.hes t heoretical values are

conpar ed PETRHRNSAR PLAHAERPINTER fgTe TGPRBYMCIFOSr der to eval uate

the nunmber of WURGEHLATRIreBbRUEM NS 88 amfifd R {0 RAMENGifRrs B IIRIbE 8l
characteristic" of a de5|gnated anti body is one which possesses one or

nmore of t haivsi S@qut Hb reghen bicvietue of atdsast bne framnoautd odificatfring Hn degain ngui sh
it 10fr oM Q 1¥ne1611 S, hte)%gll*la? X Pthgélortlj sdattlé)as% ohnee TG adh siugsef\lrt]ution compared to a
25  native sequence Fc region or to the Fc region of a parent polypeptide, ¢.g. from about one to
about ten amino acid substitutions, and preferably from about one to about five amino acid
substitutions in a native sequence Fc region or in the Fc region of the parent polypeptide, ¢.g.
from about one to about ten amino acid substitutions, and preferably from about one to about
five amino acid substitutions in a native sequence Fc region or in the Fc region of the parent
30 polypeptide. The variant Fc region herein will typically possess, ¢.g., at least about 80%
sequence identity with a native sequence Fc region and/or with an Fc region of a parent

polypeptide, or at least about 90% sequence identity therewith, or at least about 95% sequence

or more identity therewith.
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In order to screen for antibodies which bind to an epitope on an antigen
bound by an anti body of interest, a routine cross-blocking assay such as

t hat descwoOhked/iimrsAnt i bodi es, A Laboratory Manual, Col dprEprisagoitassbpr
Laboratory, Ed Harlow and David Lane (1988), can be perfornmed. 15The term
"epitope" is used to refer to binding sites for (nonoclonal or polyclonal)
anti bodi es on pmobedyn“cdietiogémstions” refer fisthosduologicel avtivitics etitiprgatle to the die

SR S e e S R M R i e
not |imtegl ¥y vath tBY bitodR iRty Y HXafiFkos oftaffisyd§RRBlor AfncB¥iEiRtuas: Cligsease,
stabilized (i.e., not 20worsening) state of disease, delay or slow ng of

di sease pbwgdingswidsamploment densnilen cplotqxagityi G Feteoepter binduws antdrodye, and
rem ssion [ [t e [ . I . un e.
' 77 ear on S P BRI ook hFAnCICEhe AR SRR B Mpu O TeRRARR
survival tdceprots (e@CBIicéll Rgtepfogatn®Blcell adtivaionent " is an intervention
performed with the intention of preventing the devel o(g;n,pnt or altering the

pat hol ogy of a’ Qndkpdyedependeabedi-mgiipted: ightor “AdI srefes s et

t her apeut | . i r i . in
need of -t FESRERY TR Ny cRIaN e i b0 0L rRBNROUAR Ko RR SN Eabin CBRRIC .
i n which td¢ib (digshrider] Kilert(ONKeceps, exemndddls, Splenadrodmlets) ensiie theseattoteric may

directly event ., sl ow down.or, otherw se decrease t t hol o of. cel lul ar
degenéd? at E%W%frce&awablaé SBSSeraLy 9 AR ANECAICRIYE @fgeacaf%@@%@s bnkifiihons
associ ate i . -AStAS.S.; f ki tr

mob | 1 st oSt RS AR Ry s MG, RRECAL chifess Pl
"t her apeubnlgaivhyress hewddyws eapmFCYRIEH @RSl dnd FRHRANOEGR exifreddiodranchefai@oidtice
to treat a disease or disorder in a subj n certain enbodi nents, an

bj ect. |
ef f ect i vecahotpmmarized igrghist3 aupageciod of Retsteh prbKinsb i o Igpuuged X4d
ther apeut b ({dong! ¥olhigss NBCEULHLRY 8 PRICHH IAHAQ B2V iRE MSOE Adayduch as
results. An-effective anmount can be admnistered Ih one or nore
adm niist r éiat dessribddind €S Patent NorddoRiom 2t 5,521,387 frept boveerformuht Usefibeefectar an

anount effectjve, at dosages and for periods of tine cessar, to hi eve
the desi r 60 AERIpASEE TGGS msgglw%l&lﬁ?@ me%mup{eawetlh%éﬁﬁ%ﬁfﬁ%ﬂéﬁiwalﬁﬁl&t i ve
amount  of (g $HOR! %ﬁf‘eﬁ{a‘ﬁ%?%&‘ Kld}onbitg, ADYEUclioiy TP % dcuRCSHARREABmaY Be
factors such as the disease state, age, sex, and weight of the individual,
and t he ahiskisty irofive heg suzsiramealahodd] sedl as, thatalislased in GlydesétrabdPYAS@doNEe in

t he indi vjdual . apeutically effective anbunt encompasses an anount in
whi ch anybg%%'éséﬁf%ggri mental effects of the substance/nolecule are

out web@hed by tHgmhh @ff@@&teenlg’aﬁ&yemgﬁéé &hith Rpfe8Céife orlmiort IFRRS as®p&@form
cancer, the effective anobunt of the drug may reduce the nunber of cancer

cel |'s; r ediliextort flnactiods u hpecrirzembadumicinis 1 th¢ cellseexpress aff loawt FoyRdbmmdaxtierm and
typicall yAﬁ(%) %ffecc%grc Bct?o%l(sl). I]g;'(];rlrﬁ)fers %% Ll?nnlalil pctul%ocytes which mediate ADCC include
peripheral blood mononuclear cells (PBMC), natural killer (NK) cells, monocytes, cytotoxic T
cells and neutrophils; with PBMCs and NK cells being generally preferred. The effector cells
25  may be isolated from a native source thereof, e.g. from blood or PBMC:s as described herein.
“Fc receptor” or “FcR” describes a receptor that binds to the Fc region of an antibody.
In some embodiments, an FcR is a native human FcR. In some embodiments, an FcR is one
which binds an IgG antibody (a gamma receptor) and includes receptors of the FcyRI, FcyRII,
and FcyRIII subclasses, including allelic variants and alternatively spliced forms of those
30 receptors. FcyRII receptors include FeyRIIA (an “activating receptor”) and FcyRIIB (an
“inhibiting receptor’’), which have similar amino acid sequences that differ primarily in the
cytoplasmic domains thereof. Activating receptor FcyRIIA contains an immunoreceptor

tyrosine-based activation motif (ITAM) in its cytoplasmic domain. Inhibiting receptor FcyRIIB
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peri pheral organs; inhibit (i .e ., slowto sone extent and typically stop)
tunor netastasis; inhibit, to sone extent, tunor growh; allow for

t r eat mentwof2otina4tsanor, and/ or relieve to sonme extent omeTars20m0de380f t he
synptons associated with the disorder. To the extent the drug may prevent
grow h and/or kill existing cancer cells, it may be cytostatic and/or

cyt ot oxi ccomt&As dipmuphydragiptardyloyinefbhsutt inhibitwmmoueti! (I F1df)an sts cptophasmmpdomain.

effective, at dosages and for .perio j e r to. achieve th
desi red phopif aperen ot £ gredl Ty 0nas T hDTRedilidis et B Satte
prophyl acti Raw@sandKiHsednhn RMDInSRES PIUSPI2YQODIN, @hpcRBr AATMhRhomEAES Of
di sease, the pro§h¥lact|cally effective anount mnuIJ)be | ess than the
t her apeut f#eatidy(1899)eend detasmunt.. /. 20bnChimdlehado:d80-4il 1 VancOthsuEcRbeni gn
early or &n%iu fgf)t%gge HHIRh S teg?n {h%?ﬁtﬁpeggltel ecfl%{gllnﬁas?&{ %9 %He“c?m?‘r‘@c%’the%i{l.t he
angi ogeni ¢ i nhi*bit'or ‘may teduce e nuitber o ancer’ celTs; reduce the
primary tunor Sh&ermi‘Woirkichtof? or ‘@ cR”,alsdlipvud @ thoi®nanl siRtptaf) FcRhehRicA Y
stop) cancer cell infiltration into peripheral organs; inhibit

-
sl ow to sERonsitlefar thggansfaod megrgaldeGpio the hges daivss e J: Immiobi k1 7ex87
delay, to t : LER, rerelieve to
SO rrey 25 e&lts)ggralgﬁ%ﬁlg%p ar%i’) !r}gp}{i)’?&'{og'gé‘gzy%rp(tl %%g? g%@%%?%?é% bgmﬁbtrﬂ@({gﬁégcﬁfs order. To
t he ext entmmheoglotidinga v gpicels @ifi megsuinttbimhing tr FdRin dre &nowh (seg, canGheticaldl s,

patt e~ W TRy P T80 o3 S8k amadhedent o) N Bpteeknaled &
menmal . MaserRk 3706 ( 1499), Fatton@h 81 NOBid €hEEDTOE)-225 080 (JTRUS, WOURD4BS219

cows), sport animals, pets (such as cats, dogs, ‘and horses), primates, mce
and rats. (Himtawerrzh).n 30 enbodi nents, a manmal is a human. B

Y
"mai nt enance ther "0s t .a thergpeutic . reginen that is.qgivwento ..
reduce tho i kBTGB i SRaaR b RghRREbUSE S E Pkt PhRh Figh Sk flogine
therapy cablypéptideovdrdeastBied 28y, 1@%@%@1@6 miidelBR tran§fettodhi@a® ¥ IERER dxpiciBng
periods up to the life-span of the subject. Mintenance WO
2011/ 014750ParFdSpE101 paBaEs ta Whichpye ey dey with daariaftfercgion aical t her apy
or in conj L 1,QN W hH A KL : i es. ed for
mai nt enanlfl:%m]t géér%glcpi)'y c@%bé\pe@%/@gr#g{eé%ﬂgégﬁ%ﬁ%g% t%{o"(ﬁ ﬁ%isa%gsdwﬁs §§e(g§r conpar ed
t o dosagedintiaBted BihdidgheFcRY pSs abdo, blagSapatds &r NE dasjalveikdn. OBraEPy-6604 (2001).
"preoperative theral%l'r'ﬁlth rein refers to therapy given prior go 5sur

113 99 I3 b . g ry
The goal of neda®fl WEREH cytetoxisityr 841 @R ariewitaths lyyise ﬁfaégqtﬁéli%@ﬁt,
potenti al i i i C . i . Jif e if
he. ot andar e e e T b Rt TEy D et PR Z Rl
f ol | oned. bindodjfuvafitst tdrepanpyt ofithe edmsplemenisystonr(€dqe® dntibodies{afehd her eby
al l owi ng conpl ete reﬁg ti Bn of jniti ahlégr unr esect.abl ertum)rs or preserving

portions BPPIPREAG IS yhicharg i GOgPERarIETe, LIRSS Lo R Pher apy

in permt§etaRtibR MYO 135588 T8N Ycsefib& MI £LAd L3N oro WRLLY. TRNLBM1 BRI
choi ce of subsequent treatnents. "Adjuvant therapy" herein refers to

t her apy gR0ZhoR€1986), snaydergrfomhet. P alypaptiddemantovith ekérdd Ef refiigreammoand be

detected, so as to.,reduce the risk . of di.sease.recurrence. Th oal .of

o et e Ry RO e pR P oSS SRR S et R P Bl ¢

r educes t heapgabaitg ereQfescribed, e.g., in US Patent No. 6,194,551 B1 and WO 1999/51642. See also,
e.g., Idusogie et al. J. Immunol. 164: 4178-4184 (2000).

An “affinity matured” antibody is one with one or more alterations in one or more
CDRs thereof which result an improvement in the affinity of the antibody for antigen,
compared to a parent antibody which does not possess those alteration(s). In one embodiment,
30  an affinity matured antibody has nanomolar or even picomolar affinities for the target antigen.
Affinity matured antibodies are produced by procedures known in the art. Marks et al.
Bio/Technology 10:779-783 (1992) describes affinity maturation by VH and VL. domain

shuffling. Random mutagenesis of CDR and/or framework residues is described by: Barbas et
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15cancer-rel at ed death. Herein, "standard of care" chenot herapy
refers to the chenotherapeutic agents routinely used to treat a particul ar
cancer. WwoO?2o1t/efsonitive surgery" refers to conpl et e recoaskolof4isanor and
surrounding tissue as well as any involved | ynph nodes. 20" COperabl e" cancer
is cancer which is confined to the primary organ and suitable for surgery
" Tunor, " alstzeMathémﬂ ¢, LSHEY1S3808- 1B (H¥dp] %Léllidr@tdeﬁlen@iﬁﬁmw &¥fd(1995);
prolifera

Cancer oue Eont &t el T Flaa 08 B el &ul PR PSRRI

proliferatioos) @héﬁad&ﬁns,et aRUoMbf. Fidit dUBsEh- m@l%%) and "tunor" are 25not
mut ual | y exciusive as referred to herein. he tunor can be a solid

tunor or a nondsdlexiblolinkgst hereingsiges towrmeptidEsempisers fo eoneretsecid unor s
| udg | |
0L ! RAKE Rt g0 IR RIRNRUAGLSHESPA ARSI GRS,

mat ur e B- gabh aau Bd togiqiiphhias tthachye WiRiiratatiolul Gk dorh un@\hgszyd bmbﬁw&ag@m
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non- HodgkPH# ding sitenioned bydhe Breblsdirkeriolqach yepspaeget %ﬁtla%é@morp %fﬁéﬁeél&}&se) A
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marrow, or t ic system nors can ara |nto
t hose of &bk tlﬁglalaakrmldlgly}glyggly -san(FEQ U3 &NMf19mon-epithelial cell ori g| n.

S, O SO DL, el i, fmggﬁ?gﬁﬂg,ggc?aqmbgf%?fegg (BEIRAS SuiaUn
2011/ 0147%@5@& @%ﬁ%% Qﬂsfééiﬂe"—re@fd%s)%&sf hiYleast hOSTBERidcHBOMR Hich may
intestine, large intestine, gastrointestinal tract, anus, gal | bl adder’,

| abi um nh&\@phesfymc or dKfangnt,sreing scidrraduengeni The p@pttglamr pnlymraylesomgjanﬁqract

or ol e B A SRt B sETRR 1R of B EBlelf absPriaBingd. iR ST ARLFRTRR

or descri BemhiRe hediSinelueg e BE rép@dit iathiigie rbgloﬁ* SeABRbmalh aCHAS déniisih CACHY -CL
characterized by unregul ated cell growh. Exanples of cancer incl ude but

are nét | patead nterfaccaméthrigraaginegisphtsned” apres { biotruberanees r@ade@ﬁbed M%m a or
| ynphoi d %%t%@%%ﬁ?%'\@;{ ?es%gf % &@Lr%d%fé{%??ef&fen %'Iel? Sq 1 jide,

but not limted to ancer , eplthelTa a el |
cancer), juaigs &aamemppet;lswmgelaaﬁbﬂ al G &l kmmunng, TANA647-108NEI9NRY; br ﬁ:@bdsﬂ ung
cancer, adenocarcinoma of the |ung and sq uarmug carcinoma, 10of the |ung
cancer of GO ISBFING GIRBEMA 2NHEY SYORGTIPRA A% IEENERAIMEG RRH £§-8-» B‘rter?&l}SWa%FPCEI%FH’E:er

i ncl udi ng gﬁg@% gfgdﬂfng%fnnﬁker&&&%ﬁsrsueﬂqs gRaty w@ﬁﬁm/ﬁﬁap,_ RO eriGA

pancreati : obl'astoma, cervical cancer, ovarian cancer, |ver
cancee bt@ﬁdés) tbanafe di,me{r'ari@nd pblypb;md@s (mamerter@otvth faetpatld@h), nbueasphin-3

FOASHe NG N T
prostate ppuehemYtsVald brain-derived neurotrophic factor (BDNF); sce Arakawa et al. J. Biol.
Chem. 269(45): 27833-27839 (1994) and Radziejewski et al. Biochem. 32(48): 1350 (1993)), or
the dimerization region(s) thereof; a pair of cysteine residues able to form a disulfide bond; a
25  pair of peptides or polypeptides, each comprising at least one cysteine residue (e.g. from about
one, two or three to about ten cysteine residues) such that disulfide bond(s) can form between
the peptides or polypeptides (hereinafter “a synthetic hinge”); and antibody variable domains.
The most preferred dimerization domain herein is an Fc region or a hinge region.
A “functional antigen binding site” of an antibody is one which is capable of binding a
30  target antigen. The antigen binding affinity of the antigen binding site is not necessarily as
strong as the parent antibody from which the antigen binding site is derived, but the ability to
bind antigen must be measurable using any one of a variety of methods known for evaluating

antibody binding to an antigen. Moreover, the antigen binding affinity of each of the antigen
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15cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile

carci noma, nelanoma, superficial spreading nelanoma, |entigo maligna

mel anoma, wacnaloik®snt i gi nous nel anomas, nodul ar nel anoma®CTskatopks7ryel ona
and B-cell |ynphoma (including |ow grade/follicular non-Hodgkin's |ynphoma
(NHL); small Iynmphocytic (SL) NHL; internediate grade/follicular NHL
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and neck ¢rRoegital vahds atsoeipataido Mat asialseserinkdhtal @aluds sbteitibd i st v, cvalaneer s
that are anenable to treatnent by the anti-G CSF anti body,
ant i - Bv8- Hitiusdgyof netiompkndigsitesdy or any combi nation t hereof include

br east cancer, . neer - L. € il UNBwhi
cancer, gIiobIé%%%ﬁ%&ﬁégﬁyﬁgggﬁ§?§&F§%%h3%€@§§FE¥£ﬁ$§%§?hg%.?k%é%cer,hwh
prost at e pesieses onmedrana®df tHel lielbgecalnaharactcBidtigrantaha ahiilbodyanicel dissoguisit it ssue
sarcomp, kaposj's sarcomm, carcinoid carcinoma, head and neck cancer,

ovari &h cgﬁgﬁﬁhﬁﬁﬂ“ﬁﬂﬁ?ggﬁgmﬂigﬁgﬁﬁan?ﬁmggﬁe enbodi ment's, the cancer is
sel ected from {h&q6F BUBreER ASH a%%ib&ﬁesovah§%iﬂd 6 %h'epit&ﬂ&orpﬁ%ﬁiﬁgen goi l%ﬁatrp ma,
neur obl ast onas, nel anona, breast carcinoma, gastric cancer, col orectal

cancer (CR@)bodmed itiepstt oueitine crmss-blxckingasmy syt as thyydescribed in Antibodies, A
2011/ 014750PCT/ US2010/ 0438./2 i i t th i t ed
fromthe g?%)%’%ﬁ{@%?gﬁa ino prh}%ﬁ%ﬁgﬁ ]?%gagbrgfgﬁ?aggﬁfgaé@fwagve# %'?‘Zec@ 2%3 ggaﬁ]cer ,

renal cel be pafigififed. Ovari an cancer, prostate cancer, glioblastoma and breast
carcinoma, including netastatic forms of those cancers. The term cancer
enbra¢ks a col TBetaron cpitonsr & usee tarciferdo inslneates fori(menaddprad obnelyslonals

limted t . ) hs, benign tunors, malignant tunors and
dor mant t%ﬁg%ﬁggag%ﬁggﬁfﬁngggtrenain | ocalized at the site of origin and do

not have the capaetd hyertia, ltithirhdnt'aisan approactefor obtaireh@bémsiciabot destted tlatital
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Spr e ad t 01:0t .Q, . i . q .
bIoodstregﬁﬁ%gk%%?%ﬁ%ﬁﬂ{%%QF?Wpﬁégﬁgﬁ%%ﬁgggéiéav%g?g@%SéJ%ﬁﬁ% ggg%ggnare
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tunors arergh@gptfda@diBYnddAGréloasiHE shivRal b AMPRELD KBeet&PNRERaliEhbs are

derived. Over tine, the cell's of a nmalignant tunor becone nore abnornal and
appear | esscivilggrqaoment] "Ceshingent Tisiag inthenegeon perfdiemcdppdahamtention of freanaterg

cells is gal]led the tumpr .grade and cancer cell s are. desgribed as being
vol 1< i 1 il dsfobGe of AB L BE Py ey &7 B SRe A BTG Sl PRl B R’ or
undi f ber epbthah@dpcutié tleahichf fERbp@iiediccr pkdcafativelbich &ir&0 rMdke RAReaLF NG and
resenble the normal cells from which thgé originated. Undifferentiated

cel | s ar etregmest inplyde hpyealeadymathstbe disawicras welhas thoge ingwlteh therthwrdgos®its e
to determ .S f it i al r. | ve
from & bR gstfnspec ATt REGER! Buy ARR SR SPIRRE S SRERIR 3K
mﬁl i gnzgnt tlmﬁjaflfbﬂolgdeficelhulbﬁ&gﬁmeﬁdlﬁiﬁtgﬂuﬂa:ge, suals esrdd tpatieidyy e dﬁs&dsei cn?/aded )
t he subepithelial stronma.. By "dyspl asia” is neant any abnornal growt
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The term “effective amount” or “therapeutically effective amount” refers to an amount
of a drug effective to treat a disease or disorder in a subject. In certain embodiments, an

effective amount is an amount sufficient to effect beneficial or desired therapeutic (including
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25The term "resistant tunmor” or "VEGF i ndependent tunor" refers to cancer,
cancerous cells, or a tunor that does not respond conpletely, or |oses or
shows a rwdwromdiwmsponse over the course of cancer ther apy/useoia/ oemsnzer

t herapy conprising at |east a VEGF antagonist. In certain enbodi nents,
resistant tunmor is a tunor that is resistant to anti-VEGF anti body therapy.
| n one enbwdtmenc) resulls.apnico@EGR amuinboadybd sinpesieddznmab or mercamiaistrations.

nbodi { t 30 t t hat t
cancer e hEt SRR Ry AT oatd o et ApamPuttorich Tt el GnES AR fof © 2

enbodi Menpsriods @F tifitcaRtessatiyDio dchicde tHeMREirdd@brapSuticriprdjshiyttit YesGRNesponsi ve
or reS|stant to a cancer therapy conpr|5|ng at least a VEGF antagonist. In

certain erh@mmenwls' cffeetgjosanagunt p{imrbsiagceimplagple of ahet gy eTdioni gyt Yaay a@,qor@n@

response LOGERRCELY LOALARNL 0 2OMY QLATRORET UHRLAAAART 20 DA LU0 2
| east a V a oni s relni t St UTTo despite ongoing ¢
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of a disease or condition to a treatpnent (e.g he nunber of neoplastic
pl asma cePMUtFAFYIHRISECSARANQURE Igihich aBy foett 0r| #trgn%ﬂ)effesﬁw st ai n

enbodi manE&stahQtho?é’cme"al}ggﬁt% \ﬁqous ![ﬁ?eftﬁé @utfcgfﬂl ?&%ﬁggtl Qlfbf%q[ts. nI(IjltthT case of

non-responsi veness to any reat nent 1 me Imted to,
VEGF ant agonresthe effﬁctlvamgomg@rﬁ the drge ntag r@dude dtaetmnmljee pApancer c&di‘s,rtedmm thé¢ n

certain enbodi ment the term"refractor r ef nintri aII
non- r é$ pol¥Tstres e ﬁ&ﬁrﬂ@[edﬁ@w@éow eé@ﬁb@*ﬁ%ﬂl% %{P@/ CﬁP%‘WS anfiifregnam

conpri si nﬁexﬁ)%ﬁa@ﬁr EQHMBit%zte AN ito 88 OgER 8 d G%@b? 4&ﬁoﬁﬁ@tﬁﬁﬁé’1‘§rapy
treatnments. In certain enbodi nents, 10 the VE ant ag on| st is an ant’i - VEGF

ant i body. inhibit, to ScRed @p@édfumoegmvdhl dlovheor tregimewns dlothe @imcmh@ncbaltnebﬂ\te te some

i1l ness bagk to its forper di seased st e ret f

syt oms. POFTGttesS os DG  SrBSRRGSvE P Ep i E BT eL di s SRt Re ey
enbodi nenpgeverhit@hraPasdor RilEediglRy @nt@ cthe ihHLBSSytedtaticeindidtich@tdqc.or the
return to illness before the Frew ous treat ment including, but not limted

to, VEGF ant agémpﬁqth&Jﬁtli?a-lb’rﬂj COENIBOWBAEES & hemews ﬁff?ﬁé?eaﬁiﬂoﬁf#@élaﬁ%fﬂfs
In certal B?%{Hg%ﬁlﬂﬁ% srs]{é g a?:ﬁl%véléh%t(%sur%({ @ﬁﬁ@l&’ct&'}&lﬂ{ 0@@2@1@%&%&” ni ng

to or the ron 0 a cancer

t her apy casgesdasily)ginde ¥Yiptdphahicagaevedt usedrih buldags pdentb ©r ageﬁrﬁashcarstﬂge fof
chenot her apy treatnments. In c rtain enbodi nents, the VEGF ant agoni S{Wi,s an

ant i - VEGFIpase aprop#ﬁ@cwﬂl oftgptive. amatwg opkldiedpsp thagy the thgrenemtieallyycfisgtive

refers to,a.therapy useful in treating 20cancer. Exanples of anti-cancer
t her apeutl c agents include, but are limted to, e.g., chenotherapeutic
agent 8¢ growt hl thhichsctaiipye- age:mtosl_s, teyitent enrlycordgema@p tlagetmme tizeapeutically

radi ati on her ap .o eni.c ents c.a i -tubul ]
Lgent s, aRtCaRaTougor b ko Bl e aEray sHRRT e et phsese SR O
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(e.qg., yrosi ne kinase inhibitor), HERL/ EGFR i nh| bi tor e.g.,
into peripheral organs; inhibit (i.e., slow to some extent and preferably stop) tumor metastasis;

inhibit or delay, to some extent, tumor growth or tumor progression; and/or relieve to some
25  extent one or more of the symptoms associated with the disorder. To the extent the drug may
prevent growth and/or kill existing cancer cells, it may be cytostatic and/or cytotoxic.

An “individual,” “subject,” or “patient” is a vertebrate. In certain embodiments, the
vertebrate is a mammal. Mammals include, but are not limited to, farm animals (such as cows),
sport animals, pets (such as cats, dogs, and horses), primates, mice and rats. In certain

30  embodiments, a mammal is a human.

By “maintenance therapy” is meant a therapeutic regimen that is given to reduce the

likelihood of disease recurrence or progression. Maintenance therapy can be provided for any

length of time, including extended time periods up to the life-span of the subject. Maintenance
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25 erlotinib (TARCEVA), platelet derived growh factor inhibitors (e.g.
GLEEVEC(r) (Ilmatinib Mesylate)), a COX-2 inhibitor (e.g., celecoxib),

ERBI TUX( rwo(2oatraaxisoab, | ntlone), interferons, cytokinespcarusagonusrs (e.g.,
neutralizing antibodies) that bind to one or nore of the follow ng targets
ErbB2, ErbB3, ErbB4, PDGFR-beta, BlyS, APRIL, BCVA or VEGF receptor(s),
TRAI L/ Apotherapydanbherovidedadter inetiad tiebrarygami coyheetionalittagerl o1 adgtigonal

Combi nati gns the&fof are(fgplso included in the k@ﬁentiog. dimini ngpterm
"ant i - neoPI°H8I55c NSRS LTT R Mamipranse NGrapy (AR A SR eddmdimimished dpyags

cancer CORPEIrepane BLdosB8RS us@NBr 8kl MPed HEhaRPyt i ¢ agent, e.g., "anti-cancer
agent." Exanples of therapeutic agents (anti-cancer agents) i ncl ude, but

are |inited to, Neagiuvaptibpigpyeorajpeeapetativderyl horaysiret iszoy 6/ \gu psppto
agent s g&?‘é%& Iﬂg Iggﬁltoq{n%o Vrlﬁl?thef;a%gg;% %XﬂrgwagFrﬂ#g?lﬁ%gsgagﬁ%cuf?gagm%&,

radi ation apy, “ant1 angi ogenesr's ent's, apop gents, anti=tubulin

agents, t pxtchigallyadistiedtimgmid@endtstdses thaeabuld afteewise @rdiferarnit the\dalard
neutralizing anti body, VEG- antagonist, anti-HER-2, anti-CD20, an epi dernal
growt h f atadenGecispiesry follerry by sywepisitasrapewgre fodowsd o¥eeadiwphftherapy may

I nhi bi t or %l’so ﬁaﬁ%'%e%%&dnm}'spﬂettﬂéreb e{llo%ih% h&n l@tqug'cgoﬁ Qf'ﬁlmatllgrunﬁc%e&able

cel ecoxi b), interferons, cytokines, anta onlgts e.g., neutralizing

ant i bodi esimdrkat prlosarding @ocivas of thewrganodndtitsefubertioB?, FntleBdord-nbddjuvant tWEGHy
receptor(s%,.inhibitors for reg tor t%;oshnﬁ Ki nases f0£. Iq{e et -derived
gr owt KO f aBE'BHISEPEREY OAREFYPCL O fficaeycvBich mgergUigethg choipg gl URSEIUARIsy | at e
(A eevec QoNeMafitis)), TRAIL/ Apo2, and other bioactive and organi c chem ca
agents, etc. Conbinations thereof are 10al so included in the invention.

The term "cyt ot dsiuzatdgerepy”deras edfelsdo dicrapyefivansafico surgenybwhemae avitence of

i nhi bit . ents t t] f | | /or,. dest ti f
col 1 5. - T BPRIRES prdfelied e bt Tesn SR MRS B pES T o T 8o
13115 1254690 TrckBS to HOBRR reclBBAM ofAABCER ald Moot QAC o\ RuhBaifopes

of Lu), chenotherapeutic agents, and toxins such as small nolecul e toxins
or 15éhzypenceceplatgd death.ve toxins of bacterial, fungal, plant or aninma

origin, includj fr [ r.eof "ar .
i nhibitory age%@gn%hgﬁﬂﬁgégfﬁggé&% fﬁ@%%5%%35gﬁyggﬁgﬁ%ghg?pﬁgﬁ%§§¥%P%ﬁndy
whi ch i nhudedtts tgatampditiafiaracagedr) in vitro and/or in vivo. Thus, the growth

i nhibitory agent pmy be one_which significantly reduces the percentage of
cells in S ph askeft 3wrg%ry’(’)fef6rls SnfPmplete removal of tumor and surrounding tissue as well

as any involved lymph nodes.

20 “Operable” cancer is cancer which is confined to the primary organ and suitable for
surgery.

"Tumor," as used herein, refers to all neoplastic cell growth and proliferation, whether
malignant or benign, and all pre-cancerous and cancerous cells and tissues. The terms
“cancer”, “cancerous”, “cell proliferative disorder”, “proliferative disorder” and “tumor” are

25 not mutually exclusive as referred to herein.

The tumor can be a solid tumor or a non-solid or soft tissue tumor. Examples of soft
tissue tumors include leukemia (e.g., chronic myelogenous leukemia, acute myelogenous
leukemia, adult acute lymphoblastic leukemia, acute myelogenous leukemia, mature B-cell
acute lymphoblastic leukemia, chronic lymphocytic leukemia, polymphocytic leukemia, or

30 hairy cell leukemia), or lymphoma (e.g., non-Hodgkin's lymphoma, cutancous T-cell
lymphoma, or Hodgkin's disease). A solid tumor includes any cancer of body tissues other than
blood, bone marrow, or the lymphatic system. Solid tumors can be further separated into those

of epithelial cell origin and those of non-epithelial cell origin. Examples of solid tumors

include tumors of colon, breast, prostate, lung, kidney, liver, pancreas, ovary, head and neck,
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20i nhi bitory agents include agents that block cell cycle progression (at a
pl ace ot her than S phase), such as agents that induce GL arrest and M phase
arrest. Gvexsilgah7sm phase bl ockers include the vincas (ycmarseemwions7and

vi nbl astine), TAXOLO, and topo Il inhibitors such as doxorubi cin,

epi rubi ci n, daunorubicin, etoposide, and bl eonycin. Those agents that
arrest Gloal swyiypitbmadyeuodemuo, Snphagestary lerge, integtincegatrplnggstiDilArast. leyliaghihg

t f d b hl t
ol 'spl at i noPT DB BT aSR RS R ime S AP e e P BTRt P can
be found kn TB@hMﬁrﬁﬁybﬂﬁorBé}ﬁth%hﬂfor@@rﬂ%fude VR kS Bfdin aftork Sind®one BESors.

Chapt er 1, entitled "Cell cycl e regqgul atl on, oncogenes, and ant i neopl astic
drugs" by I\/Ur alhaderas "edncer] aprl Snaetens refoniq erdisseiicahe plyglogiealseaditipnyn p.

3'3 A < Chﬁl 3¢ ARFL 'ﬂtt%;g a@%ec%tafac{e%z?d S@e%ﬁateﬁ%g? g%%jthuigéﬁ{blek f L %er
reat rrent Oor cancer erapeurit c agents 1 nc
al kyl at i nghchgledusarsmohlidied tu oire AN nph o ANGk6MNa] DIRINRS aﬁtarmﬁamaair Kyl

sul fonat es such as_busul fan, inprosulfan and piposul fan; aziridines. such as
benzodopalyreiosbrabgencise Moswpptculaifaamples o sucherangirs Hiokdselutapglimited to,

e L8RS 05, gy AR g st

tri et hi yl amgtchnaphespned lagelldengehcen, adanbbartmbmawif #m loeg aatefuegens celcinoma

(especi al I%( bul | at aci n Bd bul | at aﬁﬂ?none% delta-9-tetrah dro annabi nol
(dr ondbi ndt th > K18 OF He PEPRFHR HISREOCH s CARTCL. SASTTCHT STORES %‘EPEI inic

acid; a Cﬁ{éﬁid% 1rBintdsBed Udh QY ahd as%rﬁﬁit&ﬁhhlc‘str%ﬁﬁl 8GUEr, beR%a%i‘é%aner
(HYCANWINK» -11 (irinotecan, OSARO), acet yl canpt ot heci n,

5scopol ecghwblasawrda Scandah ommeptoaamcraml;@r bvqrco;gn@u tladdeakanget, aenar ol0ge 110'168'}'

(includin oze esi.n, carzelesin and bizel es synt heti c anal o ;
bodophy! | BESXTACBGaBERY i T oA B STt SR Py R sHer raBORL PSS
(particul afekie 6&r¥ﬁbﬁﬁhé‘a¢ﬂvﬁiry]%1ﬁﬂicba@d’1ﬂ&h9ka'd&&lyiﬂ)r Bnial ERIcES pifstals cAAIGC AIRYICT N
(including the synthetic anal ogues, KW2189 and CB1- ™ el eut herobl n;

pancr at i s€&ceh thyaiméa;uawm f@pyﬁlc‘ncar@lp@mgﬂ ane heareinOMpNCH e AArAISMAr BSlasomA. as

chl or anbu c I | fam de,
o oot AT HSNPRPRRAINR LSORb SRESEBRIRS, G3l A otRl
novenbi chhodulgheslesdreds, meltiphs egelomasind B celt ryﬁfphsﬁlarﬁxﬂmdmgr lawi dradasfol lasuthir

ni trosureas such as carnustine, chlorozotocin, fotenustine,. | orr%ftl ne,

n| rmst| nenonchl@dglsnis frnriamrtNEhE: serb tyraehasytin (So NHE: llélﬁ‘éﬂlpéflﬁ@ % G{IﬁQilkﬂu ¥
| CSULSRRRSh e LSRN e PR Gy BN e '

omsgal | (see, e. em I'nt Engl ., 994));
dynentei nlyrmpimblmdmmbikﬂy lh@m grade siallroned pered et NA L dsllyedibcassNHL; mantle cell

neoce 2 gk, D RTERIS SRt e Y SRR SREL (s g ob ot
bl eonyci NfymR6H 6 RINSGhHA(CERS, aa@m%uﬁn%mmle QTS Ifh (A9ATYZ hAAPRUI efeemia;

chronmonyci'ni's, dacti nomycin, daunorubicin, detorubicin,
6- di azo- 5c]nmol,c|1nyﬁb(pblmdﬂé(enm)aod pbstdramsmlamtdymghq]ggohferatlve disorder (PTLD), as

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

25  associated with brain tumors), Meigs' syndrome, brain, as well as head and neck cancer, and
associated metastases. In certain embodiments, cancers that are amenable to treatment by the
anti-G-CSF antibody, anti-Bv8-antibody, anti-PKR1 antibody or any combination thereof
include breast cancer, colorectal cancer, rectal cancer, non-small cell lung cancer, glioblastoma,
non-Hodgkins lymphoma (NHL), renal cell cancer, prostate cancer, melanoma, liver cancer,

30  pancreatic cancer, soft-tissue sarcoma, kaposi’s sarcoma, carcinoid carcinoma, head and neck
cancer, ovarian cancer and multiple myeloma. In some embodiments, the cancer is selected
from the group consisting of small cell lung cancer, gliblastoma, neuroblastomas, melanoma,

breast carcinoma, gastric cancer, colorectal cancer (CRC), and hepatocellular carcinoma. Yet,

56



20 ADRI AMYCI NO, nor phol i no-doxor ubi ci n, cyanonor phol i no- doxor ubi ci n,

2- pyrrol i nodoxorubi cin, doxorubicin HCl1 |iposone injection (DOXILO and
deoxydoxowohlnti/m}7s0epi r ubi ci n, esorubicin, idarubicin, raTaskéiomyssin,

m tomycins such as mtonycin C, nycophenolic acid, nogal anmycin,

ol i vonyci ns, peplomycin, potfironycin, puronycin, quelamycin, rodorubicin,
st r ept oni griome snhasinorsdhacancerie seledihrombba gy, consistomt aftnion;snRH cell lung
zor ubi ci n; ﬂ?femet rexiatil ALl MT@E)' 9em’ ci t abi ne éGEI\/ZAt\ ), ant il.- t abol i tdes
such as nEtHSt FRIPEEET Cnesh Tt CHLCYEEMP KRS P I E R CRAL (BP 2510ma an
capeci t abbrast($FEHIMOIncl@iineRetbiatio Rmsdfthoze tantersouraci | (5-FU); folic
aci d anal ogues such as denopterin, methotrexate, pteropterin, trinetrexate;
puri ne anal ogs Theitdimepgngdr gabrags heollGtine ot piglifseftvortisorders.dn¢lpding dut not

t hi oguani pe; rim di nal - ' ' ot di

o azau P AR B0RE5, Bitich ARRLTARM AT uOR 5L b nees

enoci t abi Benigh lh@xom irethii@;lo@ndébgenssiklsiorigi ol disid henethe daguris tandil e,
propi onate, epitiostanol, nepitiostane, testolactgne; anti- adrenals, such
as ani noglyeds of mctstasies {Qdistat sitepi Mydigay tumeysivdll dpvyade papAanrasiherdissdss as

eni | ur agi VA IREE DRy QAT wisB o S S5 AL ARt TGP B eRFe”
bi sant r enetheepatsraitiat mydyd efeafsamizog nsddyelcobigh the;blahidateam onthyrowhfthe hintfthiatie;
el liptinium acetate; Igﬂls#d d; galliumnitrate; hydroxyurea; |entipap;

to
| oni daf ni MEteTRRPELETRT hEmtisnadae iredecatisy (AAHEMINN A SHIFPEHE fifRors I whic
M t 0gUAZ ORRnorLHOHR M LR ut HIRRS Lsiom ik hb A& IHi Aty a@ﬁﬂ{eﬁ‘@ tlfi*frﬁ%uﬁﬂ&@@féet :
pi rarubicin; | osoxantrone; 2-ethylhydrazide; procarbazine; PS
pol ysacchalessizeBlgyotimpitne of JisiSieNaem mdiichPthoyl ergses meRytpsin ym@Rpre ¢lassdicdriy;the

o O U PR RGP B BRIt FRHEAR DA Sy B8 e bl MGt jumor
verracuri Beddmd bictibRortha2BAld ap/@ei Bbele nd#hal Qa; ThisnHesdda thEgpeaaMNEQ

FI LDESI NO) ; dacarbazi ne; mannonustine; mtobronitol; mtolactol;
pi pobidnafancghesls dseatled thertamionswide and concer lly arq deseriedas beimgovds, e. g.,

acl it axel;. 1 ] L: r art: i ; i f
Poc i ¢ axel AR et O E R AR, S AAIRRRARG E G hBuRETH R RuiP
t hi o?ua_ni dﬁfeédfmimbgmellmpu_reiqnﬁe pﬁiﬁ?d’n@pp@xia% 31;'15('1_ gi:ﬁhb;)l&uml adralad gl lssth walscdh they
ClS atin and carpoplatin; vinplastine ; atl num et oposli de
(VPP 16): PHEEREH H@Blf%%%?ﬁt%wﬁ cgilnthpt Rave r‘?@cm&mnm@@l thatdt Hgﬁlpé?qg’?}“

| eucovovi go M %(%Irt&h% HNAVEBINRD)ashovant rone; edatrexate; daunomnyci n;

;
am nopt er On; I bandr onat €; too oi sonmerase i nhibitor RFS 2000;

15di f buor onet | Bpitiealnai tdnces geivEDy cvaled fromiadsengmahmastor eprienongvasthgk (e.g.,
pharmaceutical |y .acceptabl e.salts, acids qr derivatives of any of the

P ove. - a8 CHEMPTHL" SGRbIodPE BHENbrn o BReh g BT Brsee BB ALhef,  an
abbr evi at {{RRddOthe BuisPRéIRgSrdgr apy of cycl ophosphami de, doxor ubi cin,
vincristine, and prednisolone, and FOLFOX, an abbreviation for a treatnent

regi men with okal dp$rdasiay if Rle@MATy NPngrowd gieiwik dr dévictopBadato s ut. eugasy oveails.

20Al so ini;l ugﬁd inlBtJni S tdetLi Ei t':lon are ant#-horm)nal agents that act to
regul ate, T &R GRS o PR BT S HE B9 P8 ones t hat can

promobe the gr ont Rer@f r&aRae tum@n ér aWEGH ih8&pehfer: Mgmdordieffto SHisdet NMaficer&is
whol e-body treatnent. They nay be hornones thensel ves. Exanpl es include

ant i - est r 6¢JBnar atEnos dhas degs ot sesperrheainplelebpebloserrivha s p seduseRigsponse over

i ncl udi ngthe{c&{yl‘sgiég\gu,cgr th%t%ﬂ? X3 5 bt {111%1’21'159 icglglphlgﬁé/éﬂ%g%(?at\%fs iaflt?tggnist. In

ral oxi f ene
certain embodiments, resistant tumor is a tumor that is resistant to anti-VEGF antibody therapy.

In one embodiment, the anti-VEGF antibody is bevacizumab. In certain embodiments, resistant
30  tumor is a tumor that is unlikely to respond to a cancer therapy comprising at least a VEGF

antagonist. In certain embodiments, resistant tumor is a tumor that is intrinsically non-

responsive or resistant to a cancer therapy comprising at least a VEGF antagonist. In certain

embodiments, resistant tumor is a tumor, after an initial strong response to cancer therapy
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25dr ol oxi f ene, 4-hydroxytanoxifen, trioxifene, keoxifene, LY117018,

onapri stone, and torem fene (FARESTONO ; anti-progesterones; estrogen
recept or wovwntwagusbat ors (ERDs); agents that function t@®cIuspeiess3ssz shut
down the ovaries, for exanple, |eutinizing hornone-rel easing hornone (LHRH)
agoni sts such as |euprolide acetate (LUPRONO and ELI GARDO), goserelin

acet ate, berspriend a laser M Rmdaganigi remetidtes tugohgrovdhtespinonggegsamech as
flutam de,, 30 nilutam de and bi cal utam de; and aromatase inhibitors that

i nhi bit tﬂlg ®Hzyme aromatase, which regul ates estrogen production in the
adrenal gl andsR&fehordS refé@ko B%a8Rtercebr Bdndr Rﬁaﬁsﬁ@é@@ ofdifasd it @hBitishde a
nmegestrol acetate (MEGASEO), exenestane (A SINO), fornestanie,

f adr 0zol efreatment(sige thRnwnsaRONCoN atticaiasima ERENRAS)S, cvan thoush seraest  given).
(ARI M DEX Q4 R 1 i i n| jon
of chegr?gt E)ecreétﬁ{ehu I%{%:)O(%g%# Silil ggﬁg ngjralégo%g ﬁ%%g%g%ﬁ t%%gs?%cﬁgasgglﬁyv (r?lggnsa Yf or
exanpl e, BfNOGhatenOREAIDg, betrod tiarrt eo, \EGRaKIALNst, M-S n czagleﬁt@raﬁdn c
aci d/ zol edronat e (ZOVETAO), al endronate (FOSAIVAXO) am dronate (AREDI AQ
ti | udr onafkerpashepppryatments i eatiaghembodimentonte tym  aefragtory” spfers ﬁ@%&@ﬁl%%e
5(a 1, 3- dh@* Pésﬁ&f‘sl%&{%seo%'cﬂs% &yér%h@fﬁoﬁ‘@@érﬂg%rewﬁ% ISRRRA QPR CNE{;IFdes
parti cul ar y those t i"nhi bi t expressi on enes 1 n sign nal i'n pat hways
i rrpl i cat edntagormadshantiantgiapehic ageath iaﬁ@oamhenmthesmrmneﬂtmrheoemam @nbddik@erab,pha,

i der.mal gro ctor receptor (EG--R); vaccines such as
THERATQPE% ‘Z@@Fﬁgta&?fastg}% alﬂtw li’ ef¥nes, for exanpl e, ALLOVECTI NO
vacci ne, LEUVEGY eMaF&é@%‘om%’}QgryMnWtH@ﬁ&ieﬂﬁs iIHRROb 2Rt R mbEr dlcased

inhibitor (e.g., LURTOTECANO); rnRH (e.g., ABARELI X0); lapatinib ditosylate
(an Er bB- Sa@nekpEGRRY duafbtuny«ohsfmmoms redlow el 4pparsinegbecry nhpantltaldlecwesso In

known as 7201 2.1nh |to h as cel xi b L

o Can (s nERyT DRE T e b SRy it RS REGRI Mg b e i o liness
benzenesupéenamt @%Vl(ﬁl@ GreRMANIBR A1 ﬁahﬂ Dot #GARALGDV EGB @hfafoni®ChtEaffiogenic
derivatives of any of the above. he term "cytokine” is a generic term

for prldt eperityBidecasagthsyapyiwamednts. dosartanicobodimats, sdepsed statsoefeertodbd | as
int | |
Imr;ngrk::ﬁesgllO%E %??éa“[?n[%% q@{m u%f?t 0{1 &e hagteg Xﬁ ﬂlkﬂlaﬁ %&01?%% e%é”é@ Poofk{}ﬁ&- therapy

cyt oki nes c@ﬁprlsgmg)mwdroaiﬂmgmm umh aalgldgamia Iaggttou\ﬁd]oﬂm{eﬁ‘mﬂ&raﬁy-tfmtrmmmyln
human growt h hor one, tg bovi ne growt h hor rmneQ)Ep thyr oi d hor none;
t hyr oxi neCeriais enpedimspts; e MEGE am%%%ﬁths - ¥E ot ycopr ot ei n

hor mones such | h “
hor ones SHC 38 [Ab Ll £ T 00 OGS, By SRR ki
fi brobbas targenvﬁiammmafrantimamtactharatpeupt agmtstlablutiadmo%d;mltadrm;e ©Crosi s

factor-al d beta; nullerja nhi bi ti ng subst ance; . -
homnor poprniSaeatGt She o np ki Asen s S PRC S0qts grats Birdde Frsistion

growt h faglepdps, 4ifi-hgioddEfdage t@%‘oﬁtotﬁ{% ﬁt@anHE@:ulB’a oVRG anla)othd?la%&ﬁm@{lreat
derived growth’ 25 factor (P1GH); plate ‘deri ved growth factors

PDG-,
e.g., PDGFAccRBEHBIS aRMXHHCR - 2!-‘@@@)165,|anué§32mantf0hd@m®1®rmai g(rﬁ‘ml) factner ve
vvt h fact h I t t h,f fo
oo 1 e g e SR Bl R i R R PR RRRE B o

factops| ametimib tTARCEI\MQp@a@Idt aeﬁs%a@row@ﬁfa@t@t ﬁh@lﬁﬁﬁots\/(% d aGL BESECF Mle4tingts ons
such as interferon-alp -beta and stlrrulatlng factors

(CSFs) sudfsgstepne F&Bﬁé’gehlbw (S celﬂc@sh) EP&IJW o@ usipge e plRAaYe gssferons,

L ar phacPinh APULORYS £ EXfol @i it i) k‘ﬁ%ﬁ% ph8) ppHE i rlfbihye |
|L-11, | Leaksts Eth]Z3ErHB3 E#bB4, IPOIGER Ibktal BlyS, WPRIL, BCMBor VEGHXecdpkor20; | L- 30;

secr et ogl obi n/ ut er ogl o oncostatin M (OS a tunor necrosis factor such
as TNF- g| ZJApo2 gnd otiler bioactive an organlc(cheMcal agents, etc. Cornb(l)natlons thereof are

30  also included in the invention.

The term “anti-neoplastic composition” refers to a composition useful in treating cancer
comprising at least one active therapeutic agent, e.g., “anti-cancer agent.” Examples of

therapeutic agents (anti-cancer agents) include, but are limited to, ¢.g., chemotherapeutic
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WO 2011/ 014750PCT/ US2010/ 043872 TNF- beta; and ot her pol ypeptide factors
including LIF and kit ligand (KL). As used herein, the term cytokine

i ncl udes Wwoabeims7shr om nat ural sources or from reconbi naot/usedio/oeisizt ure and
bi ol ogically active equival ents of the native sequence cytokines The term
"prodrug” as used in this application refers to a precursor or derivative
f orm of Sagquiragredk ubiligdrly pgends, icywteubsgcatse egdnitrausc(l sn tadsgion yhapanyx hiti-t o
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al ., " Proepidegenal grooyb macgen reggppr dBORRY) entrgenjett(ed. Brivigsibe kingsg yphtbitork ect ed

Drug Del i , e e, ). 4 T H Press :(1985) .
e pr oor HEUFOFRTLA Ry oo o COlEEmbiLBP . € RES HERARE Siiidd:
phosphat eagagdndti{dlg, wuadlizigs antitvidaphdapbial € sedrahsvcnd thiy BGBAYEbB3, ErbB4,
sul f at e- cont ai ni ng prodrugs, peptide-containing prodrugs, D am no
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pr odr ugs, i /1 V. f cyaces am ]! ugs or
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into the npre ?\%ﬁél ve cytotoxic free drug. Exanples of cytotoxic drugs that
can bé defBQ Heiusded 18 HEdnEHPldr ug form for use in this invention include,

but are not |ifh¢ &emi"eytolARSK:RITORRLOEE PR YEfefs BARND Sarle It iREE AR &/ cnD
"angi ogeni ¢ factor or agent” 1s a growth factor which stinulates the

devel opnetie fofictiod®fisklboahdieseedes destrugtion pf eotist dbe tomi ie geeralsil 49 inghdet hel i al
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exarpt e, HBBER e e, Ameludd: et Thre Rov Rrki ¢ B fotbrafoSeqrec
and nenbeisstopbs bieu)VELmdtdFhpdatic BI&HTs, aRPExidsiich ¥s sthilProkicartioghout h fact or
famly (FGFs), TIE [igands (Angi opoietins), ephrins, ANGPTL3, ANGPTL4, etc.

It woufd snaymatigeliyassive suesyef bapistiala fnghle plntorimal eriein.iingudisg flsgmentyr owt h

hor none, | i N- 1] wh 25 factor-1 (1G--1), VIG-, epidermal growth
fact or (E@?&%{Siﬁﬁ%ﬁfgmers of its famly, and TGF-a and TG~ 13. See,

e. g., Kl agsbrun "gnsivil iftnbitery ademt whitevisediteysh edfers 153 cdhpod] ¢ricdBibositibhr ei t
and Detmar,  Oncogene, 22:3172-3179 (2003); Ferrara & Alitalo, Nature

Medi ci ne Wh@ﬁ)m@g%g@mog 3 6. vitrg HW?(PT dvivg. . Thusnths geomsth ohibiserrgeeimaay
(2003) (e - 1.4 sti ' ' ) | in.
tncol "33 SBEhFisbyige Rl BAARGhe AL R AT RIS 1 s e, ERMADRb et <
i nhi bt or Inhitefoey sgdnts iacledehgentothetthlb&kr colledygletpregrbsianiees placpothyntheh 8ot i de,
a polypeptide, an isolated protein, are i nant prot.ein, nti body, or
Coni Uat oBhEE) FE: rtephis e HEoph Br agEs! AN Mo aiers nrosh hadRs bioekes
vascul ogepRaig 1thé3€9iné%{%qe§1'cfi§sﬁieeanﬂ%%ﬁi#dsﬁhgp?m! ddtop &SIt RGbitHs KEQf dsy Or
indirectly. For exanple, an anti- WO 2011/014750PCT/US2010/ 043872

angi ogenedoxoralgjeimt cpigibann,alatindrobiying ctoposide, andblegonycst ThosargcatsghagersisicGl
agent as glefi ned abo nt.i bodi V .ant i bodi e

e . Q. < \ to VE
" acept or s oa O RoREEhPRe et ko R TR PR AR R R o Potgiten.
PTK7874 ZK328fisorz, ) 8&Bbazbid ] BT Stdlikad B, (csphitinl Meotrata, ) fludMizdfi,angarafeni b
(NEXAVARc) ), axitinib, and pazopani b). Anti-angi ogensis agents al so
urther information can be found in The Molecular Basis of Cancer, Mendelsohn and Israel,
eds., Chapter 1, entitled "Cell cycle regulation, oncogenes, and antineoplastic drugs” by
Murakami et al. (WB Saunders: Philadelphia, 1995), especially p. 13.
A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer.
30 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, meturedopa, and uredopa; ethylenimines

and methylamelamines including altretamine, tricthylenemelamine, trietylenephosphoramide,
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5i ncl ude native angi ogenesis inhibitors, e.g., angiostatin, endostatin,
etc. See, e.g., Klagsbrun and D Anore, Annu. Rev. Physiol., 53:217-39
(1991); SvoentiammsoDet mar, Oncogene, 22:3172- 3179 (200BrT(UsS2@0/043Babl e 3
listing anti-angiogenic therapy in nmalignant nelanoma); Ferrara & Alitalo,
Nat ure Medicine 5(12):1359-1364 (1999); Tonini et al., Oncogene,

22: 6549- 65B8hiyROGBIophesphorandbina @intatigtiolngekminargétogamns(csrretadly Hyjlatacid,

ant |- ang BRI RipaRes isa R P e fapaf o maRGRE g e pachone

"1 MUNOS URPE&ERS] AEhAGRRt betaBnibla6id; HedrhtBthesih §neludthSHPSYRRGRSnhahe act to
suppress or mask the i nmune s stem of the mammal being treated herein. This

woul d i nclopaescaudsy aAMEIN®a CPdublpliBrecenps o RIMIET @ HBEHOt dcetylcasivgthewdyul at e
or suppre | f i | es of
o e S O AR AR, RIS OB o

Pat. No. M&@ﬁsi@?ga)rzelmlﬂsmﬁ‘ﬂh@d:l&ﬁh ﬁﬂhéticrﬁnhblgﬁ@t)%Moﬁlﬁﬁ@ﬁoﬁﬁi%ﬁ@pﬁylhmc a01d
ganciclovir, tacrolinus, glucocort|00|ds such as cortisol or al dosterone,

anti - i nf [aeasT §yBigRRcdnsy paricrlarty CEXPENBYKPJeal<ay ARSI Bk dolgstatin;
5-11 poxygenasfin %&H?ﬁblﬁ&if tﬁ’é Iﬁ\tﬂeﬁ\ﬂ 'ﬁﬁélb%&@eﬁxﬁ% 4 Qld é‘?i ali@vl@fb'( msh_&%h{}e

ant agoni sts suc azat ine or opheno [ate no
al kyl at i ngam:ga&rstmnsws&rcahctgmc Bmpﬂgm@imamtﬂgen bmsﬂanisrsydt asnahlordmbaabl ; 20

dapsone; utar | dehyd mhlch sks the. ens as descrlbed in US
Pat . @%@) op qsafilaarelga T BT 6F. MEISIRIABNS and MiC

fr ag”ent Sme@MG%e‘ﬁ?alﬂﬁﬁé Bxifle h§&1%519b1q§e B, GV O8h §5HRhESerRie, prednimustine,

gl ucocorticosteroi ds or glucocorticoid analogs, e.g., prednisone,

met hyl pr etfafostinode urmnldnd@a«dnmtmagmucld amedmoﬁtmeacldomdmma@emuﬂ’qmb; tors

such as tho rexate ral, or. subcut an r og

Ul f acal APPIOTRE S o di TR DEEP R wal AL B LB P R Rten e

i ncl udi ngc@lf&hbarm@ﬁleéilﬁﬁﬁﬂy@hlﬁﬂh@amrclﬁﬁ AnmeIl ang%almleamdub@ﬂﬂe S (R &, %t unor
necrosi s factor-al pha anti bodi es l'i xi mab or adal i munab), anti- INF-al pha

i mné&he&gﬁewe@mﬁ%ﬁd) EngniB- 18}ntﬁ6 (H804)asdyacmigin. drclhding dypamisieoh ean
ti-int LFA- 1
At 1 bodi o6 e P Ge ARt B A ER A ARhiohon ey G 8 R Rl SRR R icn g

ant i bodi esntldb&tt&rmk@gqﬂ@r@mtac}abm@my@my #tigbmbeih] ithrp@geih, Ssdrtncboldomgcins,
preferably anti-CD3 or anti-CD4/ CD4a anti bodi es; sol ubl e peptide containing
a LFA-3 bFHUnARYEanei+hieOaenDsie Paiginophdineeirgpomysgis, ﬂ%@))mycm

st ept oki paRRTGH: ARl bicht 6%9&29995@?;%0&3}'@119rdo%bi&x?@ﬂﬁ&’in ost; FK506;

RS- 61443; deoxyspergual i rapanycin; T-c recept or t aI , U S
Pat. Bo. ADRIAMYZCIN®Tmogitolinecepermbictr, agamentosp{otnbrdexortbicl, 2-pyritdino-

2011/ 014750PCT/.US2010/ 0438 cl ence, .251: 9 99 [/ 11294;
| aneway, aaf%vécms Qrory %nﬁ%@wsmaﬁ&u%%éé%@ﬁ@ﬁ 359%@% ecept or
anti bodi egpifeitinAQorBRin, S8 HLRM, Iﬁ%ﬁom%amh@ﬁl 6ihs sRANSHEERhER C,

anti-inflammatory drugs™ or " NSAI Ds" ar e acetylsallcyllc
mycophenolic acid, nogalamycin, ohvornycms peplomycin, potfiromycin, puromycin,

quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,

25  zorubicin; pemetrexed (ALIMTA®); gemicitabine (GEMZAR®); anti-metabolites such as
methotrexate, gemcitabine (GEMZAR®), tegafur (UFTORAL®), capecitabine (XELODA®),
an epothilone, and 5-fluorouracil (5-FU); folic acid analogues such as denopterin,
methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine,
thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine,

30 carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti- adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic acid;

aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil;

60



acid, ibuprofen, naproxen, indonmethacin, sulindac, tolnetin, including
salts and derivatives 5thereof, etc. The "pat hol ogy" of a disease

i ncl udes wbloptmammsrena t hat conprom se the wel | - bei ng ofcrhms2@anissnt . For
cancer, this includes, without limtation, abnormal or uncontroll able cel
growm h, netastasis, interference wth the normal functioning of neighboring
cel | s, rebesagenef cdayrbpks;niefofaminst Hencwéune dowzyupnodlfotrsthate; abiponnml adeewe| s,

suppressi on or. ¢ avat.jon of 10 inflammtory or. i munol ogi.cal response,
ater o Ol BB Ry B TN o A TRRRATY e R

t her apeut hfay@E§A¢ 8nd ABhMABSnS i LBRRRYMIOLAMIMES 180hilaNsl; 6RASEE PeMBstatin;
adm nistration in any order. The term "concurrently" is used herein to
refer to Bbkmiapicthiraribirndpsaxaptrere; Awithy lhyisazagdis nracerbagant BSK Qinotysaegharide st
part of th I RESi At ver [ inme. Ac ingl: . con ,
D ni 5t r SeBC LT SRRk PR, ERGs OR) Rt e, PRAEH B,
mor e agentehsdzoddcid) Weszi@fohes 2,123 asitlilorvgti By laimén ca eHohoths témat | (0pcoifallpMme2 or
nore other agent(s). "Chronic" admnistration refers to adm nistration of
t he agent [0, VRTECUEWA TRTIGNSA Aodianguédipppuiediang vindesine O TREYED, KE.DESING);
mai nt ai n 1.0j. L i teact . AV : ¢ i od
of time, PRl RandBRLIRE thi b AEDLYidobkorhH, AR RIHERERT AR
consecut i VAry-QCpdbioeepal thkaids, d i @chtagtl (A XOQL®), raftivunan-cngincgred nenapartivét ur e.

"Carri p sed_h in i ticall t abl i e
excel pi'bn; BrTBfta AP eI DRRARCH E ot ar o ( ASCHAH Cok ShiradiCbaing
exposed t igs&laRindl mEQﬁptgﬁlz@gf B R ABCARNAL hioiSe &Pk 8Y&6hlaftX ARIcathtlatin;

physi ol ogically acceptab arrier is an aqueous pH buffered solution.
Exanpl es winbpistysi O/kIgB ANIRDypladoept cidrioside 4V Pt ) sifostiohiddembotdngnoge; sumdristine

25phospha i e nd ot her organic i ds; ioxidant s incl udin )
oo or o LENGENIED Rt Rk R Pie BRIy hraalBag! Ceboxarc:
pol ypepti _dﬁinoﬂfy@ﬁﬁhﬂl%op&!#ﬁlbitﬁﬁdr%ﬂﬁt_@[ﬁo?bi@b‘ﬁbﬁse aalbaol RES@000;MuNogl obul i ns;
hydr ophi lic polyners such aaﬂgolyvpny pyrrolidone; am no acids such as

gl yci ne, difluormaibylogeighinad?PMEO) aictineidhauchras rgtaiofeacidimhasarceniigal l asceptable
di sacchar|dges, .. . i nc i .

dextrine: ARetcif it RHOShEBE AR VEhE MR s RO UER G HERER or ERERRG s ¢ o
or sor bi t abgvesath af CHOPNgn alshxextietionofos a sombinag tiseshywtcyaloghesphimaideoni ¢
surfactants such as  TWEENTm _ pol yet hyl ene_gl ycol (PEG,. and PLURON CSTM

A "1i posoHeorpliciy, wipgristing ediddiredriipionss ard E‘f%LéQPﬁ, 8t abhrgpiadonfor pjtrapraent

Fgai Ehg!si gé'gg'\ﬁ/%ﬁ%ﬁf %&alﬁigtWL%?ﬂEﬁ@ cbibHRE W §-PU H8hineElavif!T @ drug
pol ypepti de or anti body

20 Also included in this definition are anti-hormonal agents that act to regulate, reduce,
block, or inhibit the effects of hormones that can promote the growth of cancer, and are often in
the form of systemic, or whole-body treatment. They may be hormones themselves. Examples
include anti-estrogens and selective estrogen receptor modulators (SERMs), including, for
example, tamoxifen (including NOLVADEX® tamoxifen), raloxifene (EVISTA®),

25  droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, and
toremifene (FARESTON®); anti-progesterones; estrogen receptor down-regulators (ERDs);
agents that function to suppress or shut down the ovaries, for example, leutinizing hormone-
releasing hormone (LHRH) agonists such as leuprolide acetate (LUPRON® and ELIGARD®),
goserelin acetate, buserelin acetate and tripterelin; other anti-androgens such as flutamide,

30 nilutamide and bicalutamide; and aromatase inhibitors that inhibit the enzyme aromatase, which
regulates estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminoglutethimide, megestrol acetate (MEGASE®), exemestane (AROMASIN®), formestanie,
fadrozole, vorozole (RIVISOR®), letrozole (FEMARA®), and anastrozole (ARIMIDEX®). In
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WO 2011/ 014750PCT/ US2010/ 043872 thereto) to a manmal . The conponents of the
| i posone are conmmonly arranged in a bilayer formation, simlar to the lipid
ar r angenew0 20f1/aisbogi cal nmenbr anes. A "smal | nol eculus2o0io9433e1 | ned
herein to have a nol ecul ar wei ght bel ow about 500 Dal tons. 5An "am no acid
alteration" refers to a change in the am no acid sequence of a

predet er WM@@WW@@@M@%@&GT@MQHV ip¢ludasdiipbpsphongbusheh as

eters toopAR R cshane: BPNETR P PRT AL TR R BE N SN e Koo,

predet er nkcsl@@koﬁm a@@/ﬂé&or&@am@m\@} hlcamehfe (FOSAMARAY, pumid@naei d
resi due. Bﬁxacement am no acid residue refers to an am no acid residue

t hat repl éﬁé%ED ®).giledipsaty (SKEEIRHbREsChpm a0 (AT ANES S duewihaatowmsitinaci d
sequen e ﬁrg" disR a%%%rrgl%mag gytgé’fl?e R tjﬁan%s&%% %Elgl)rk%lc%?ﬁ&r @gu@ﬁ?f those that

non- na y occurring am nho acid re nsertion

refers t Olﬂhlﬂ;ﬁt ct){pfrefs@l@tl(blflg@ﬂfes@ﬁ sIgN&linQf patiby £/s b licut@Cindibh@antiedproliveatian, such
predeterm ned am no acid sequence. The am no acid insertion MF@%B“ se a

"peptide PheFreRBIRte. PRGiPRh Readd Ras psdrepisis gl gsp v fagfor tRserser i no
acid resi %b% ok QLdIeR ﬁﬁdé&T%E@ %c&%’&ﬂ& %%rh mB% "vg&%‘e drok BE B fiBe

predet er m ne am no acid sequence ere 0 aC| i nsertion invol ves
i nserti onAMLCVIPEPIN® eacdite LIEAB\EEC EINP eptditte andy A De narcatee thpbisomaradoin

nutagene51 .,.SuUC acid.s i ch. dgpes not exist.in
ot up 20 AR 6 e LRI R %@ﬁéﬁ»&hﬁ%@f@ﬁh@w@ 49@53(16% ay B2
to the inpfpdgeR d?l'éll @Eos%iétléﬁés%, 'éﬁfaHHn&Ec&é‘ﬁlhﬁﬁtoFQFss kﬁ@@vﬂ@s @Q’Vﬁzﬁ)@gj dups_cat
the N-term nal and C-term nal a hypervari abl e regi on Osuch t hat

at | east mhdolt@frs m@b as n@wqxdd((zﬁLE%leX@h#e(ﬁt(4amthyiph@1ycbl) 3éts1ﬂdu®(r@)th>ﬂbﬂfh a
pepti de bond termnal or, C-term res

Ryper var i ResTegh BTeRcTRB IR S mkEter RGeS iR e v €
resi due" bﬁ@&g@@g&ﬂ@d by the genetic code, general ly selected fromthe
group consistin al anine (Al a); arginine (Arg); asparagine (

aspartfc acid Zfﬁgrﬁ)rm "sytokrhis A @pshie teginfprpromany( 1 cayed hjl ezl @onlda@lgr(@ml

I b | |
g(JLzCI) ne ( &ﬁ)lnainﬂéé]i %Ef%s 191!eﬂc%ll& {ﬁ‘}aﬁlla'to%) Eﬁa@}lﬂ& ¢t %ug ytt)g}{g% S l)érhﬁ Iteégfl) ne
t hr eoni nenfohblines, bhy/ ﬁﬁdmhm pbf&lpeptldetndmsnafse 10 dTyddd; andorg therkytoleinfak )growth

A "non-naturally occurring amno acid residue" herein | an am no_acid
resi due ofPEONCHE e P YHEhqrioge Nnmetignd untsn oyt rl@élma%énqi g@‘flé%i

above, %fom RoRRle %Qfaﬁéﬁanp G %afﬁpahgfﬂox%%a%aﬁ,‘%g&oﬁmlﬁpra&lﬂ . frerhyes(s)

in a polypepti : n-nat ura occurring anino acid
resi does g}ycbptdelmbcvrhmues sieh agifallitihistuaplanog hatnore, (FSHD{Uhﬁmmmrmldurg her

Enzym - 2000ne 45§ 308 TS inteble LT BrPHB T LTy SR B R o
aci d resi gugstint PEcdMQIRMPRStuBfor MOEBEs Blctdtlalpha and -beta; mullerian-inhibiting
substance; mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial
growth factors (e.g., VEGF, VEGF-B, VEGF-C, VEGF-D, VEGF-E); placental derived growth
25  factor (PIGF); platelet derived growth factors (PDGF, ¢.g., PDGFA, PDGFB, PDGFC,
PDGFD); integrin; thrombopoietin (TPO); nerve growth factors such as NGF-alpha; platelet-
growth factor; transforming growth factors (TGFs) such as TGF-alpha and TGF-beta; insulin-
like growth factor-1 and -II; erythropoietin (EPO); osteoinductive factors; interferons such as
interferon-alpha, -beta and -gamma, colony stimulating factors (CSFs) such as macrophage-
30 CSF (M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF);
interleukins (ILs) such as IL-1, IL-1alpha, IL-1beta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-19, IL-20-IL-30;

secretoglobin/uteroglobin; oncostatin M (OSM); a tumor necrosis factor such as TNF-alpha or
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WD 2011/ 014750PCT/ US2010/ 043872 Sci ence 244:182 (1989) and El |l man et al.,
supra, can be used. Briefly, these procedures involve chemcally activating
a suppreswonotiRMrsM th a non-naturally occurring am no &craSc@sioaisa2
followed by in vitro transcription and translation of the RNA As used
herein, an antibody with a "high-affinity" is an antibody having a Li, or
5di ssoci afNdrbat@npst atiter polyperiele rfan@iﬁmcahmdi(lg\MF ahigeligandd KD e As useddakrein, thhe
"nanonol ar _ran or. be den ted unber, | ess
han_ abouteray s inclite oAy T S Eran T 1P Gopk Mgt 1 of
the sum t gioddgi@filyneneodmivMntd HBE astcaRGudet WRABRINGs. S ngl e bi nding site of
a nolecule (e. g an anti body) and its binding partner , an anti gen)
Unl ess i ndi cat &8¢ trmeépuddses” aéslsws@dhﬁ@pehwnonm plite g péﬁonrsm tblyderrveflm formmfo
intringi c, i in ers
of a b%s ndi ?idé}%gﬂ&u?aﬁ% aét s\'\@%&ge tf‘? cy@ot%ﬁl% t«%,ﬁ}en%gf f%fl& gcpmg)a?%d’\{%etﬂe eﬂgﬁ

X for itsdpgrdndey capabld ra;fgeﬂﬁg reﬁiynyatfmelly @mvaﬁeamtr ednaytet vgo dheslsl@w ativ©parent
constant (Kd), the reciprocal of the assqciation constant (Ka). Affinity
can be nel¥TF eWersys c L NROABIES Ik halasT CAemABCEPY Blaskenigihipciarns e

descri bed Lowe af y g

and/ or te% S%t Wés%épgtgspjeggd?ﬁﬁ N%%qvﬁ?re ggég gﬁ%hgm? %}a'?é;tagn?? %Cﬁgg
general | beemcbahAppugech n‘od&tr@ftecbbdig)lbeli\enyj” mebedﬂmgmwmdyl Bogbkardt & aslf.arl ety

of met hods of ring binding affini are kn in the art, any of which
can b’ usl X BP”%% &&Ssggma?a e @Pébeﬁ%gpm&i&& s gyetien {cluite 0¥ pnafe
and exenpliafitéd ?d"%ﬁgéﬁ?{ﬁfétc%n’fa%mgﬁﬁﬁ%ﬁgsnﬁldﬂhﬁﬂjh@& &ufnftdu'ﬁhé }Srcﬁi"r@gsdﬁﬁpa'ié bed in
the follow ng. I'n cértain enbodi nents, the or "Kd val ue"

accor di ngcmmalnmgs)rodmgsqpapﬂdemntasmngamsiim Byarmso ragldsmdlﬁ@@pmda@snn

Bl RE- 2000 I
oy ot moagheRE Red othed T TaRTB TS Ao hek o lR S 10 Fespanse
units ( R%he@&y%{aﬁud&@étﬁ&ﬁﬁ{ﬁrb&hgﬁ &%ﬂ@iﬁﬁl‘[}aﬁhbbﬂltﬂﬁe@r}ﬁl@ﬁylﬁm%dé%almng

Bl ACORE are activated with et hyl -N -
(3-di Akt hpmmgfio%rﬂ@pgﬂzyto@aﬁ BBe Pihey aéluﬁsmnrlémm@drd@ EDITcan hejconverted into the

notgen | SR E50Gint Bl BREST AR B AR e BB B,
before i npﬁﬁtugoﬁonﬁtfomsfeh@vm aventdn idcluld,/biit metnet limitad b, ehose algmakerapdugicy 10

response units (RU) of coupled protein. Follow ng the injection of antigen,
1 M et handgati ¢reciediahpeet ed to bl ock unreact ed groups. For kinetics

measur enent s, I i ,
are injocted i nopeea i beBES: YO ifr g ich | Hiduyy PR RhgtY
fl ow 30r ableodvesspisr oxi, pwnedtys gidekhdsm, nndodisdateat growth atabdity bﬁb\l))odmdssels

di ssoci ati on rat eli koff) are cal culated using a sinple one-to- ? angrrwr
bi ndi ng Pr 8¢ Slé’rﬁbtc | FADP S aEIPGRE BCIOkY Wchiegbuprq gt limite

si nul t anegyshEdF hid AGMbBR AJROCEEFI BRiIANEGEH PHOH ﬁﬁﬁl?nﬁ%ﬂﬁ%$6@rﬁﬁfacf5tﬂe
equi | | bri um di ssoci ati on constant (Kd) is calculated as the ratio koff/kon.
See, e. . fanGhe{(@is), TIE ligands (Angiopoietins), ephrins, ANGPTL3, ANGPTLA4, etc. It would

also include factors that accelerate wound healing, such as growth hormone, insulin-like growth

25 factor-1 (IGF-I), VIGF, epidermal growth factor (EGF), CTGF and members of its family, and
TGF-o and TGF-B. See, e.g., Klagsbrun and D’ Amore, Annu. Rev. Physiol., 53:217-39 (1991),
Streit and Detmar, Oncogene, 22:3172-3179 (2003); Ferrara & Alitalo, Nature Medicine
5(12):1359-1364 (1999); Tonini et al., Oncogene, 22:6549-6556 (2003) (e.g., Table 1 listing
angiogenic factors); and, Sato /nt. J. Clin. Oncol., 8:200-206 (2003).

30 An "anti-angiogenesis agent" or “angiogenesis inhibitor” refers to a small molecular
weight substance, a polynucleotide, a polypeptide, an isolated protein, a recombinant protein,
an antibody, or conjugates or fusion proteins thereof, that inhibits angiogenesis, vasculogenesis,

or undesirable vascular permeability, either directly or indirectly. For example, an anti-
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WD 2011/ 014750PCT/ US2010/ 043872 al ., J. Mdl. Biol. 293:865-881 (1999). If
the on-rate exceeds 106 M1 s-1 by the surface plasnon resonance assay
above, theo2wheierserate can be determ ned by using a fl eorasec@ni4zzaenchi ng
techni que that neasures the increase or decrease in fluorescence em ssion
intensity (excitation = 295 nm em ssion = 340 nm 16 nm band-pass) at 25C
of a 20 nhgegdnesinbgape s Baantibodydgr citherFaB&gOpilst tp.aR,anglogee ageng se defenedfabove,

i i ti t t h
2"t opot 1 B Rinppde SFREE B RSB VI PR T e SoRLARLHRGS RV EGH T 05
SLM AM NO@cI;IMbﬁﬁg&ilfngqs tq?MM/zﬁ@@n NOFEEIRL SOMENT/SUL DA (ShdififidnAsept t e.

The term "fil anent ous p age" refers to a viral particle capabl e of
di spl ayi n@l\éGWéft sty M m gxdienibrandipazepanitac Antigigiagsasis agants alia hout

limit ag I Oﬂfclude ’na{n(?je aI‘Ffl 9%1 §i 1t Mb"lgtorﬁl ggg%Féloétg&%%%ggi%t&b)%ge\.g?y%%gﬁfa%w}ur?‘

sel ectabl e ‘marker rac

filament owsd Dh@@@rd}lnﬁj@d{ agevs&/s)k&jm SR 7-8RI(1 9K pasirtit andiihaser, @ncs el 22:811he
art (see, e@g., Zacher et al. Gene 9: 127-140 (1980), Smth et al. Sci ence
228: 13153181200d8m). Taklep eting agij- a@ﬁ@%@#ﬁhﬁf@rﬂ@ m@*gn@@m@,&@wg@@wa

The term’y @i?e@@ d@cgure e HEHY st 1‘%')] é%@ﬁ?é@ 1@59) ;I*dh{? iPl&, o ge% 932 §§49e@5?5'

process in Cation and 1so phages’carryi ng conmpoun s
such as aO0BphiesTable £ hsthngintlaﬁglogemg/faawds)s@l&b Shtodnt Y. €bn.a0ncar.g&R00- 2206

The term" rfering RNA (si RNA)" refers t.o. syal | doubl e-stranded
RNAs that (4 ﬂg)e{ﬂrge?fea Hs %ﬁ@ BRI SRS Bica! t&ﬁJSP ntermediate of RNA
interference, @H@te?ﬁlo%ﬁl%ngﬁ%}&sﬁé sanded BN &EInGREESIRANRARIOHRL SERES-
SiRNAs typically are conprised of two 20 single-stranded RNAs of about

15- 25 nucbwprésd esmiapk thengiunt lgsterh off theamaupkblgingvreaied Ingryini hlels webaild include

oneynmt | o RBar e PR SRR e feb B PR SRl Tty o of
t he doubl gxpitdsamdeemmiVihe Mmcqqug@lSSE%es Jffs@claagdnmﬂ&@d@ b raafiflo-efarlbe
SiRNA is used by an RNA interference silencin npl ex to guli de MRNA

cl eavaye, subs@h@&kfpymmﬁ@@s frge FRNA - 4@@&5» f); mpgstomidal éw@éﬂ@mwm fligsgene
usi ng si ion is
sel egt ed avoS’dga%}?gC@geéag?%ﬁn g% Mo?tn Cot('?(g %ﬁhhggoerpgqﬁedgr@ﬂm&%&l@%

si | enci ngurfmnmleeax@sngbﬁyeud:bmra dyd&fdkygdnagb inRibitbe adr mpox@gaﬁsamhltﬁm ce>aarrpl e,
by Fire e%@ ., Nature 391:806- 811 (1998) and McManus et al ., Rev.
Genet . ?@t?@l?e epeRtopRpggonist; purine amggonizs syeh a3agathiopring Omxcmwlyte i s

oo i IR (U 0y a0 s 000 PR S g 1

20  dapsone; glutaraldehyde (which masks the MHC antigens, as described in U.S. Pat. No.
4,120,649); anti-idiotypic antibodies for MHC antigens and MHC fragments; cyclosporin A;
steroids such as corticosteroids or glucocorticosteroids or glucocorticoid analogs, ¢.g.,
prednisone, methylprednisolone, and dexamethasone; dihydrofolate reductase inhibitors such as
methotrexate (oral or subcutaneous); hydroxycloroquine; sulfasalazine; leflunomide; cytokine

25  or cytokine receptor antibodies including anti-interferon-alpha, -beta, or -gamma antibodies,
anti-tumor necrosis factor-alpha antibodies (infliximab or adalimumab), anti-TNF-alpha
immunoahesin (etanercept), anti-tumor necrosis factor-beta antibodies, anti-interleukin-2
antibodies and anti-IL-2 receptor antibodies; anti-LFA-1 antibodies, including anti-CD11a and
anti-CD18 antibodies; anti-L3T4 antibodies; heterologous anti-lymphocyte globulin; pan-T

30  antibodies, preferably anti-CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a
LFA-3 binding domain (WO 1990/08187 published Jul. 26, 1990); streptokinase; TGF-beta;
streptodornase; RNA or DNA from the host; FK506; RS-61443; deoxyspergualin; rapamycin;
T-cell receptor (Cohen et al., U.S. Pat. No. 5,114,721); T-cell-receptor fragments (Offner et al.,
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expression of a particular gene. As used herein, the expressions "cell,"
"cell line," and "cell culture" are used interchangeably and all such
desi gnat iwooiwmak1sde progeny. Thus, the words "transfor ramus2010M3872
2011/ 014750PCT/ US2010/ 043872 and "transfornmed cells" include the primary
subject cell and cultures derived therefromw thout regard for the nunber
of transf 8e¢igncel £51:4364438 (Ifer Qo PO Hap4 dlahcvparyo deture, ey : 45t (1989 pret M| y

i denti cal ] 0N t,., due to | i.be or ..\ hagver, mut ati ons. The
term"pr oé%%%éi@?é&?%e”éﬁ epé??oa“glgPéIS? éﬁfﬁ%@%ﬁug\ﬂér@%ﬁ neration

subsequent to gRaMple@bNaohytetoi @i shi@iiREnEably &aLs "R I"NSWIDE! arMdt@plkalRiyageny
that have the sanme function or biological activity as screened for in the

ori gi nal | gcifrianppEnpaebrexdn; indpmcthaginysidmdacnielmetip igeluging salésingrisrivatiesar e
intended, (it will be clear fromthe context. "Stringency" of hybridization

reactions 1s readily determ nable by one of ordinary skill in the art, and
general ly is amhenpitidlegl" ofaldiithadt inclndeepestdasinctpdnt @ngiiemisenigt Well Wamiiofig
10t enperature, and salt concentration. general, |longer probes require

[ . I n
hi gher t ethsartenr B @aserpthisgasludgmuithpydimijitioneabpngpeler upeipedlablseall| ower
t enper at WelP I . OF (NNE ed
DA o r 6L N A P oA Bl bl el SRR b
bel ow t hetytokimks ommghdresngretoay producty heatmoghadrictdhe sagyes®nalr adgsivateoh dfdent ity

bet ween tt}@agﬁ)be and hybrj di zabl e sequence, the higher the relative
t enpett ut LY L AMPRINPIOGIAHICSPSY YGsul t, it fol lows that higher

rel ative tenpenahiifieSattRUidcdBhidatddh WRk oddt MEAFHAIRR tPilit Q09 MERdes
stringent, while lower tenperatures |ess so. For additional details and
expl anat i smudthnenus i(ergenegnt bindgons¢adiivandromistation iy, ordege Ausubel et al .,
Current Prot ociks i n .Ml ecul @r,, Bi ol(ﬂ% , W'&%’ t| ntder. scti nce Publ i shers,
(1995). "High SPF [hgeSRY-IESAMY t S aRes Tt QIFHRAIRAPEHOn A &9 QERCTS i ed by
t hose t hatherdpbhtiCiihay whbrel @ WaktQaktCofshd £sihRtrameh MNalpd RIREE AABERINENy,
washi ng; 0.015 M sodi um chl oride/0.0015 M sodiumcitrate/ 0. 1% sodi um
dodecy} seorcatrentadnguistrat{on) inelipescydasing mgimepbyhcdi tha adromisiratien af end aigneigent ;

50% ( v/ V) ' i .19 ' m.al:-bunkn/ 0. 1% Fi A%

ol yui nyt BoTRGT SRt fubee R SRR BLRY B Lo EREMAGL)
sodi um chl or i deChrébictdtlimadittamios réfette adtimdErion obf (hd)agemmy) dy a beruotdmoiee,
5 x SSC (0.75 M NaCl, 0.075 M 25 sodiumcitrate), 50 nmM sodi um phosphate
(pH 6. 8) , 2O ELW ABACPIF BN IFo s iR dnaintay the gl dherapeye &?fpﬁr{?ct%m #8d
sal non s . 1 ki ; ... 1%, .. . 0 3 . '
£ e e TR s 0 o g i G O s R
f or mand dedare whlQut irotdrgwed, byt rathbi ighydicinmgency wash consisting of 0.1 x

SR RIUECHC UK L ST IR G S S

identified as
stabilizers which are nontoxic to the cell or mammal being exposed thereto at the dosages and

concentrations employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. Examples of physiologically acceptable carriers include buffers such as
25  phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low molecular
weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar
30  alcohols such as mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic
surfactants such as TWEEN™, polyethylene glycol (PEG), and PLURONICS™.,
A "liposome" is a small vesicle composed of various types of lipids, phospholipids

and/or surfactant which is useful for delivery of a drug (such as a Bv8 polypeptide or antibody
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Mol ecul ar O oning: A Laboratory Manual, New York: Cold Spring Harbor Press,
1989, and include overnight incubation at 37C in a solution conprising: 20%
f or mam dewo20k/8830( 150 mM NaCl, 15 mM tri sodi um citrat erT/useoivkasori um
phosphate (pH 7.6), 5 x Denhardt's WD 2011/ 014750PCT/ US2010/ 043872
solution, 10% dextran sulfate, and 20 ng/m denatured sheared sal non sperm
DNA, fol | theedo)ldy awaarhinaly Thiheomponaatssofithe liposo®8@raconaionly aBAngBIGn aTthleyer

skilled artisan will recogni.ze how to j.ust.the t erature, ionic
atrengt h. Fupeion Sl BRAE Sriiepiane SRk (BreSEREn as. pr obe | ength and
the |ike. 5B. Dat'@hlafhddestd i iPHEMiA herein tol M cRIMBSIBAar WMEM YW bSoR366d, at
| east in part, on the recognition that G CSF and Bv8 plays an inportant

role int 1t@1ES!-I ular and nol ecul ar events |eading to tunor metastasis.
COp.end§ ng appl IA%a‘taln?I{b %?(li %l%rat'i\é)q{” I‘%EG{”SGE?%’C%%} efilnltﬁed ﬁ@o%{dcsg 1%6%’06 gp Q 7, t.he
entire di sclostre o whi ch 1 & expressly mc%rpora?e by reference her ei n,

descri besprdeimigbatingid st Lquween Bxe@pliry sesiitiok ikt iapeticis, ubateons
marr ow- deri ved cells and the devel opment of tunor resistance to anti-VEG-

t r eat ment ACHIIA ngnpemim i sdstihionorefgptotegrragymnt of IeeKiEHNL BRI At
19, 2008, ' ' ; : ' IS Yeod r -
refer enceréﬁgﬁg%% bﬁfgg%{riﬁﬁlggﬁﬁlgo %fclj(} %@&g&%g@ﬁﬁ&tﬁﬁgﬁ&é}éﬁeﬁegf&a}p&gﬁ g{dre}[gflg%eul ar
event s | eadi ngAt‘oeplaconrent’ esniad anidectiducantars MEGrRantine atidectiducltbMbtplst@airs i s
a maj or cgﬁﬁe of death from sol i.gtlturmrs.. In qrder to aﬁtasize, t unor

1
cel | s [heetHSBURsGRatheT AR aGigEdphl anamine asid spatenfa (he £eplpqrient tesidpe mag e

carried t B QuehrdMyQRAuPIg loY AR ARG R EGIRe afifid AY@BRIR AL the secondary
site, and finally establi'sh secondary tunors (Nguyen, D. X & Massague, J.

Nat Rev Genet 8n “3uin@&2d (iB3O0ish) refém tatdimtratuctigmohtreny neve demueacdiyslats
t hat turmr§ are a Ie.tg nodi f% t he di sL@lnt 20m croenvi ronnment prior, tc%.
arrival of "“WBPRSPETTICH AN 24 PRIVEYCe T Rg PR TP &I GEtion ey (rrishd RERE ¢
ni che" ( Pgakdtian” B which ¥6&M pdptidNBSmRBeInCAREST mEre adfiRo 288 rés?(ﬂfé@%&ined-rw s
ability of tunors to affect distant tissues enables cancer cells to target
speci £} c perjusdond(sisiletrodused/ ingatheiprtdetamencd saunelaglg seanenec. gVbaehagrgino

5o} o5 1698 (kS A A Ihieri VAL RORUE (A CREGH o Rp R b FENATLERY SRl
maj or cel nutageresiyoquidh #iat itthat be amiroheid degpéms, wHch dbes @bt @list ilNatture Ah3Bnino

820-827 (2005);, Hratsuka, S. et al. Nat Cell R ot 8, 1369-1375 (2006)).
Al t hough 8&¢elteption|abasrr happerasiabls regipn’| wiretp '{%F(éFBTOQH,C“@& ongubgttutign Hone

nggf i 3?‘2@1& %glgeg%r{llﬁééggiﬁgs?@es I&Hhée{%-g#&%al #nd/6f Cabrmifatenfok b h%&%ar@able region,

20 such that at least one of the inserted or replacement amino acid residue(s) form a peptide bond
with the N-terminal or C-terminal amino acid residue of the hypervariable region in question.
A “naturally occurring amino acid residue” is one encoded by the genetic code,
generally selected from the group consisting of: alanine (Ala); arginine (Arg); asparagine
(Asn); aspartic acid (Asp); cysteine (Cys); glutamine (Gln); glutamic acid (Glu); glycine (Gly);
25 histidine (His); isoleucine (Ile): leucine (Leu); lysine (Lys); methionine (Met); phenylalanine
(Phe); proline (Pro); serine (Ser); threonine (Thr); tryptophan (Trp); tyrosine (Tyr); and valine
(Val).
A “non-naturally occurring amino acid residue” herein is an amino acid residue other
than those naturally occurring amino acid residues listed above, which is able to covalently bind
30 adjacent amino acid residues(s) in a polypeptide chain. Examples of non-naturally occurring
amino acid residues include norleucine, ornithine, norvaline, homoserine and other amino acid
residue analogues such as those described in Ellman et al. Meth. Enzym. 202:301-336 (1991).

To generate such non-naturally occurring amino acid residues, the procedures of Noren et al.

66



Cancer Res 68, 9754-9762 (2008); Kim S. et al. Nature 457, 102-106 (2009);
Erler, J. T. et al. 30Cancer Cell 15, 35-44 (2009), the nmechanisns by which
tunors i nwOi2atig1#tse ni che and the precise role of the nipcmaSeonomeisast asi s
are inconpletely understood. Primng of the organ-specific pre-netastatic
sites is an inportant step during netastasis, but the nechanisns underlying
the initi Sticoee B 182 195D -ane tlstaatet al..suphecarte isnd.oBpkly.ghsgse pr@edures involve

2011/014751?PCT/1 S20.10/. 043872 undzgﬁt oogL The d?té} rovi ded herei.g shé)w t hat
Cumor s habiSTet VG CHBT IS § P ovea AR RAS VB 2 gt S e g sgpicu
stinul at i RloMRAIYTin §ferdFRinkscripdtincdhd RREbiigest tkERNA+G 1+ cel | s from the bone
marrow and facilitates their subsequent hom ng at distant organs prior to

. . . . g at .
the arrival of Astecd hgion, aegntibodGvabr “bigh-dEsity nis@srpebetdydiviig Ky, I9s

net ast ati . pot i ] t 1 ned. r eoper 1} resent ed
o o n s h A RIS Rh B s ilfe Porloh TRl PR oo APK el 1 ol du g
pro- angi og&tircmBy B desdted By Xneateaty ivk himdeit lessh&Skbout 1@nt i - Bv8
antibodies significantly reduces |ung netastasis. The data also identified
a novel role foPingie, aftine gsneiatly refersde thetrgnethrof thsrsugitofal of gengovglant an

effect re . L.om of f . e

(e 1/ oyt BERRCFURIBREHAMNGL OB SlojdslE, (U dRURBERT B Stinding
G CSF i s patifar ¢é.enén dmigen). t Ualtss intieatad othervaine as nsedelacsans Then hingrbmsty O fef&Gd|

| b+G 1+ cell s.in argan-specifi.c tastatjc sites.. This results_.ipn enhanced
met astt i & lamqswtlg}n%flg e aynithed o binggragtion Geheeadr e o 0f 'ﬂ@aﬁwgrp@irn
suggest that Gifeoly hid Qnt%ggﬂ). FEQUIALRY o] mEBRLARDARIrSts parthBiy Bsh %{hﬁekaﬂ?&s':

Anti bodi es,” anti-Bv8 Antibodies and ‘anti-PKRL 15 Antibodies AcTing as
| nhi bi t or sepodseadrby thandjssogiehies censtand (Kdjpthe riviprstladitlye associationhmnstant (Kadi es

identifie . the bi ndin nd activit says .of, t he .present, i nyent.ion can
be' pr oduced Y LR RRgR eRotaR e SRR Bk e dRIR Ga g D HoRbST
r econbi nanpérefaANA dve ek Q8Mbodids g¥AEIa0S Bidd LpigeRilbaty ardilszabntlorliabtib@absdig!

fragments thereof ofgé.l onal Iy conjeggat ed to other nol ecul es, can be used as
i mmunoyenwhetsas iehaianihnativadichseicaslly thed anticen daerandios tovd|te camais bownbh as

longer. A variety of methods of measuring binding affinity are known in the art, any of which
can be used for purposes of the present invention. Specific illustrative and exemplary
embodiments for measuring binding affinity are described in the following.
In certain embodiments, the “Kp,” “Ky,” “Kd” or “Kd value” according to this invention

20 is measured by using surface plasmon resonance assays using a BIACORE®-2000 or a
BIACORE ®-3000 (BIAcore, Inc., Piscataway, NJ) at 25°C with immobilized antigen CM5
chips at ~10 response units (RU). Briefly, carboxymethylated dextran biosensor chips (CMS5,
BIACORE, Inc.) are activated with N-ethyl-N - (3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) and N-hydroxysuccinimide (NHS) according to the supplier’s

25  instructions. Antigen is diluted with 10 mM sodium acetate, pH 4.8, to 5 ug/ml (~0.2 uM)
before injection at a flow rate of 5 pul/minute to achieve approximately 10 response units (RU)
of coupled protein. Following the injection of antigen, 1 M ethanolamine is injected to block
unreacted groups. For kinetics measurements, serial dilutions of polypeptide, e.g., full length
antibody, are injected in PBS with 0.05% TWEEN-20"™ surfactant (PBST) at 25°C at a flow

30  rate of approximately 25 pul/min. Association rates (kon) and dissociation rates (koff) are
calculated using a simple one-to-one Langmuir binding model (BIACORE ® Evaluation
Software version 3.2) by simultancously fitting the association and dissociation sensorgrams.

The equilibrium dissociation constant (Kd) is calculated as the ratio koff/kon. See, e.g., Chen et
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receptors, fragnments of these (e.g. the extracellular domain of a receptor)
can be used as the i munogen. Alternatively, cells expressing the

t ransnmenbwenelvmmk®moul e can be used as the i nmunogen. SuelTasbkéis/oezsm be
derived froma natural source (e.g. cancer cell lines) or may be 25 cells

whi ch have been transforned by reconbi nant techniques to express the
t r ansnmenbrbnk Madl Boli1283:800 881 (EHIO).gE ke amtaté oxarsds Hisr ek s-lidgfthd surbuce

preparing antibodies wll arent to those jn the Pol cI onal
At bodt SBESRAF GepBihs ssiy RERG Ben deorsret Bt i edd s fSs

nul tiple gueHingNE@MURIuE Stk nRasited 1Nk (iRR&IsE bPAGR st iPfludrBieRdd é?ﬁl%m@ﬁ mtta@lty
rel evant antigen and an adjuvant. It may be useful to conjugate the

rel evant éﬂ’iﬁt@m’t@fampr@ﬂéﬁlﬁnﬁ"%@ ning, liorw hetgkpise) 4t@Sthef & géaMeanti-antigen

i nmuni c

t hyr ogl o bulilt?oogy’cl)l} ﬁggy@é %I{%%ix&gl%;]ehﬂx‘gﬁ? rQasmLS%sJoﬂn%n%laEHﬁguncatnpg rneasured n
deri vat i zhBgecagaiter, Juok a&x @tﬁp—lﬂ%w é@h@e@sﬁ&b@@h@mbter WOriv Instrurnents) or a 8000-
2011/ 014750PCT/ US2010/ 043872 sul f osucci ni m de_ester gconj Sg@i ion through
cyst ei ne PEKP &&%}AMWWdr SRYSiepBotAMSTcH ETarmpdpraronisd WAl arsbigicd grggtte.

iyt aral dehy e e Hdm@RbXIhee R viel pR TR  BPEAaTind L are
di fferent al kyl groups. nlma re |mTun|ze aalns the an

I munogenheacogonay pobpeptate aheits suafica @ad mchﬁhm,rmuthuuln gmltetha, SF1,1A0Pf lagld)MIS
j.tg of t otein o COI’I]U at e rapbits or mce tively) w

Vol Ut of el s PR 1B %iﬂa\(? clahls Tafecuehgs EheOEIRe(s on e

I ntrader midyliyyafilaMdhiolP pRagddiPay SHRMIAR Rell RAGHn ’Edlﬁo%ffgﬁhﬁm"%ﬁ@at@@&éteeg

with 1/5 to 1/10 the ori ginal am)unt of peptide or conjugate in Freund
conpl et e Zdfhevatel. GenasUHCUt1dAEbUWD)i Shgle e adrScagencadPBi KA 16-1skilT étQSSMrPamleM

days | ater d the serumis assayed for antibody
titer. F“ng @tﬁg!aqubg 5%@@%?@? the titer plateaus. Preferably, the

ani mal ls boostrag tennt Pakitife’ CiR Ak &DBEfcPo thB e I@HE rdtds 8E5breddilg HroRdsyaat ed to
a different protein and/or through a different cross-Iinking reagent.

Conj ugat eslealifientioanndisolaign of nhagss eakying AemBeUTIds cuch ay entbediss.oviéh highusi ons.
Al so, agg s alumare suitably used to enhance the

i mrune reé%%ﬁg ad ﬁ&%nél%ﬁggggﬁtal Ant i bodi es 15Monocl onal anti bodi es may
be made using ﬂ"hetdﬂmb‘rsh(dﬂmieﬂﬁaiﬂgddNAI (IRIN A g efecirdredmay dsoble gtraededa NAs that
Nat ure, 256:495 (1975), or may bhe nmade by reconbi nant DNA net hods (U

Pat. No. MiEiese B@fhzent pxarassiany SHRNANE ASHAGEMCdathof, %%fntﬁf%@rceaﬁs pb%e?sslt e

host ani
A e e e R S R B A KR T
pr odueé ngsiaglcishedd@sR WAabf whdut 15126 aiuticotddsyin bingth thet fohe apiuptea; which may

include single-stranded overhang(s). Processing of the double-stranded RNA by an enzymatic

3

complex, for example by polymerases, results in the cleavage of the double-stranded RNA to
produce siRNAs. The antisense strand of the siRNA is used by an RNA interference (RNA1)
silencing complex to guide mRNA cleavage, thereby promoting mRNA degradation. To
25  silence a specific gene using siRNAs, for example in a mammalian cell, the base pairing region

is selected to avoid chance complementarity to an unrelated mRNA. RNAI1 silencing
complexes have been identified in the art, such as, for example, by Fire et al., Nature 391:806-
811 (1998) and McManus et al., Nat. Rev. Genet. 3(10):737-47 (2002).

The term “interfering RNA (RNA1)” is used herein to refer to a double-stranded RNA

30  that results in catalytic degradation of specific mRNAs, and thus can be used to inhibit/lower
expression of a particular gene.
As used herein, the expressions “cell,” “cell line,” and “cell culture” are used

interchangeably and all such designations include progeny. Thus, the words “transformants”
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20 used for immunization. Alternatively, |ynphocytes may be i munized in
vitro. Lynphocytes then are fused wth nyelona cells using a suitable
fusi ng agwotp1isuetsoas pol yet hyl ene glycol, to form a hylpcirdsoeooesh2

(Godi ng, Monocl onal Anti bodies: Principles and Practice, pp.59-103
(Academ c Press, 1986)). The hybridoma cells thus prepared are seeded and
grown in andiianafirecd o¢lisi ﬁ@llrr@dh@lmim@mmﬂoqut @l‘llemmimuj/tume deayadsthenefromr withmue
substances_th h| bi.t t€ .Or, _survi a he unf used arenta
nyel oma cEEFE. “é’%?&’r?b? tra ? OTY-pld 1 %{?Oe‘r’ﬁd\a/?ifs 8 [ ragsTy PaeRol é’r%%sf e

hypoxant hldéﬁtl&lﬂ ANDRRA HRSRNALItH aSberdtt BN TheVaRSt MmiFdols. OThdHRFRI) pro
cul ture nedium for the hybridomas typically will include hypoxant | ne,

arm nopt er FoErs nent i ferip AT e vesHemy A bIFaSuSe o @@gmplrlﬁevémﬁtfomwé cell
gr owt h ﬁ?lfﬁed%utﬁht Woed heft hagfh e%f e rf&tlgxg Bl G&l faétl@ttye gr%&ﬁ dtf‘aﬁt

fuse e f|C|en e hlg f'eve produ
sel ect ed antht bagapy th&fbrﬂ@:d&%l“aﬁe inghidedr Wheediktircy gedignadion®eslc mmhlt asll
HAT medi um Anong these, preferred nyeloma cell lines are murine nyel oma

lines, subpclgar fippdhe WBifed from MOPC-21 and MPC-11 mouse tunors avail abl e

[1om the Sl 90,70k BHATRAPCTONSRRAGHOCABNA, LRk 5ohl oPbaputon
t he Aneri oathe Iytpmdcgmhmaﬂg 1Col émpmcaircalcﬁtmbn ldblbemderMilpohJﬁmbel-l-mmm wagkingma and
nouse- human hetero&y ﬁna cel | es als have been described for the

produd? i oFF"HTHH 68?‘&?195?“% [#585185 1qne5L BopPes E?qull‘“hhﬂﬁ gl tempqrgires iy
(1984); Bb%&“&nn%&h% whilec MRS AR, nbf 1b9z@9bénl°p%%%§ | QPbr RSN PRSa AN d
Appl i cations ) 63 (Marcel Dekker, Inc., New York; 1987)).  Culture
medi um i ndwﬂndhomgﬂaralbdmyraf d@latlseéDéJPgtoawamgeal szvlawaylettnfemarpsmldstareqne@ht

nmonocl onal_ anti bodi es, re st t erab d in
epect 11t PyRCIvgRBET dr B nOdRe Sinetitiiced b iypeaae abt iyt ochB "0
det er m nedeti¥eh THAPISRY HEIHbEBLLBIB s@fuchél, B EBhdr AhdiclatiQe RinfsHritGreasisialy carShic h
as radi oi munoassay (RIA) or enzymne- |'i nked i rmunoabsor bent assay (ELISA).

Af t er Lhybrsedores ishyls itdfioowe that hisherdrelaize tosmseateies aulddend osmalte thpecagban r ed
speci i ci ééfr}dlt?JJs'nerE Xtrin QIS?V %ﬂé‘g)%e‘{ ¥, %Qtﬁr%g ‘fésg Q@%Wdﬁﬁgmﬁfi‘%ogﬂ%ﬂdby

limting roce urés an ard me
Monocl onabmﬁnalnodloésmngénc@@fmmd@mmnﬁemlbngeee Apsubt dQ3, Cofrbetariemmiels i ess,

1986)). Suitable culture nedia for purpose i nclude, for exanple, D
MEM or RPMelacgles Biglagy,mVil Fhl%ﬁﬂql?qcﬁﬁubfﬁ@r%)ﬁb% Storma cel |'s may be grown in

Secroted by the Canel Geh SRGRTE e e heldlR APTRELAATy ke BAC Rl

asci tes f law ohnicostresgthuund hyghctompemntiiro falwashimgn@§l Hhusadurp ehliofide/at0iodm M
sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a
denaturing agent; 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1%
polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride,
75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M

25  sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x

Denhardt’s solution, sonicated salmon sperm DNA (50 ug/ml), 0.1% SDS, and 10% dextran
sulfate at 42°C, with washes at 42°C in 0.2 x SSC (sodium chloride/sodium citrate) and 50%
formamide at 55°C, followed by a high-stringency wash consisting of 0.1 x SSC containing
EDTA at 55°C.

30 “Moderately stringent conditions” may be identified as described by Sambrook et al.,

Molecular Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and

include overnight incubation at 37°C in a solution comprising: 20% formamide, 5 x SSC (150

mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x Denhardt’s
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20 procedures such as, for exanple, protein A-Sepharose, hydroxylapatite
chromat ogr aphy, gel electrophoresis, dialysis, or affinity chromatography.
DNA encodwogotimastonocl onal anti bodies is readily isol aret/isaaosessarnced
usi ng conventional procedures (e.g., by using oligonucleotide probes that
are capabl e of binding specifically to genes encoding the heavy and |i ght
chai ns of salhgomdAbcdwtran safute,bodi28 31)g/mTHenapFechylimaradowbnaedpesm $8Y A efogwad

referred,source qf ch. i ed, .t he . may b | aced .i nt 0
Bpr ess: of Sutge e (L T SSCRERG T drapats 2he Sl Wit w8 Peobienoite
coli cell gdjusithd @mpekdure Sbh strtitRase aB@G&%%%W@JCMnﬁQd@e fe&@blsSuclPis pr¥Be Oma
cells that do not otherw se produce i nmunogl obulin protein, to obtain the

synt hesi sleagthranddl¢ bkl anti bodies in the recombi nant host cells.

Reconbi nant production of antibodies will be described in nore detai

30bel ow. In a A i ment, antibodies or antibody fragnents
can be¥€solate 'froﬁ*gﬁ#pg%ﬁy ﬁgge | i braries generated using the

t echni ques des®h¢ pederit inWflad fsehatad, et leadt in pdx¥atourtks re34@iib&2thabd-(SP Q) Bve WO
2011/014750PCT/U82010/04387E CIac%son et al,, Nature, 352:624-628
(1991) anBlakhikEnpartagf role 1n thepellulgsiagd moleoparsants kgding fogmordesesise t he

i solation of myf, %@%@F@t%@fai Radi 89, 6315AEE bh Wl 28151009, RBBMG

| i brari es. Subsequen ns descriBe the production o rgh affinity
(nM r angejlisblosmn owhidbas txgscdsly inbeariporastaitfyf iefongneg Marcks descridks @ correlation

Ri o/ Technol 10:.779-7 992)), |1 .5 i ial infecti d
T TE ™ B et 8P Berbt Pl b v ARt o B BelRrelaletos " "
l'i brari esYtedifianseo 8hti-MEGF Mmeﬁ?i@tﬁ)enﬁﬁ? PCT2H b2 ERRE6WOL993) ) . Thus,

t hese techniques are viable alternatives to traditional nonoclonal antibody
hybr i doma2@@XMiH3gduéded @y SepsanbarilGn2I8, thereotircotsdlosan ohslkicle ss cxphessIDNA al so
may be nodi fjed r_exanmpl.e. by, substitutin e di sequence for 10
naman headyorariied PR NG RroiB SRS el A p BT EL TREGs B gous

muri ne seguenclesdif®toIuniBatesisice fo StOVEGT, trddphédtson, et al., Proc. Natl.
Acad. Sci. USA, 81:6851 (1984)), or by covalently joining to the .

i munéyl obul | nMsgtast iseqaicale af dspthfeam selid umere JaioRdeT deauEEsiZeor a
non-1 mMmun - { = | O

ol ypept | RIS ol MBERAL A iV R R bl daoBtl AR FRHOR OB oy, or
t hey are gubgih ilodder lymphitievossals, abirevadanat the sefondag séntangdmallg ostbblishng

ant | gon- - CERBYHY AT CENER g Rs FOMPYER ). Va0 at bgon Sna rOE e
anti gen- C oo, REbudtih € AV RGuSRER! thitGhhYrsiaL atfte & fb&E e ARkdgen. (iv)
Humani zed and Human Anti bodi es™ 20A humani zed anti body” has one or nore
anm no2@&ci dhicregiviwemchprradoeedal of metastatie wmoaa cells to create the so-called “pre-
metastatic niche” (Psaila, B. & Lyden, D. Nat Rev Cancer 9, 285-293 (2009)). This
ability of tumors to affect distant tissues enables cancer cells to target specific organs in
which they can initiate secondary tumor growth and supports the “seed and soil”
hypothesis (Paget, S. Cancer Metastasis Rev. 8(2),98-101 (1989)). Bone marrow derived
25 cells (BMDC) are thought to be a major cell type populating the niche (Kaplan, R. N. et
al. Nature 438, 820-827 (2005); Hiratsuka, S. ef al. Nat Cell Biol 8, 1369-1375 (2006)).
Although several molecules have been implicated (Kaplan, R. N. ef al. Nature 438, 820-
827 (2005); Hiratsuka, S. et al. Nat Cell Biol 8, 1369-1375 (2006); Yamamoto, M. et al.
Cancer Res 68, 9754-9762 (2008); Kim, S. et al. Nature 457, 102-106 (2009); Erler, J. T. et al.
30 Cancer Cell 15, 35-44 (2009), the mechanisms by which tumors initiate the niche and the
precise role of the niche in metastasis are incompletely understood.
Priming of the organ-specific pre-metastatic sites is an important step during metastasis,

but the mechanisms underlying the initiation of the pre-metastatic niche are incompletely
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source which is non-human. These non-human am no acid residues are often
referred to as "inport" residues, which are typically taken from an
“inmport" wenpabiie7sdomai n. Humani zati on can be essenti al PgTASRG100MEBA2

followi ng the nethod of Wnter and co-workers (Jones et al., Nature,

321: 522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen
et al., 2b68birdgoed, TIR3GitdHB4ides Bere(n 9®8) that tomosulipying the abigty todeetastGDRs or

AcCor al nglS o BRI 78 A B S Gl o LRI PECIAES DOHOGEH LE pat.

No. 4, 816fraf/the BHRS Bhftow WS Famith@b theid 8bSequb@modiing MBGAtRUERR pYist ioahé €
domai n has been substituted by the correspondi ng sequence froma non- human

speci es. privplefcthe senorteghan® exressionicorclared wiitpihe andtstaiigretentiak ofigbeli es
in whigh E:D%r i d, possi i .substituted
by r es?duglgﬁr% om alﬁa(?olgféﬁe:wgl??gesdﬁl?ang rr%%%(lgyndtﬁeg%ﬁisgég% thag k}jﬁlﬁg“@“@%@ of human
vari abl e ddnE-#Gr]+Relhlokalghprodine theproyangickch Brsesoichh. MBdehtAgnt With AUARRICAEd
antibodies is very inmportant_to reduce antigenici t*. According to the

i

so- cal | edor $WH-Byt antehpglies oraeficandy 1qgueesdgnremetsagpiss jThe dpfaplsgddentified d@gquence

of the vagjiaRledomRIMiRl (A RAERkuARt {Alind Gl SRRPLIAGRITL LSO if ©

library o nown human vari a onal n sequences. uman sequence ich
i s cl osesbnd of thhhasvo BV rdveptood@iiR -l SGRREY. Eowdpithd das prdved dulireaein Shamewor k
(FR) for the humanj.z antibody (Sims et al., J. Immnol., 151: 993) ;
Chot hi'% efecamg}naat. Giiesk: ISébeC.le,% iR s netf@éﬂ?a )‘9“%%691%““%@&?2&2‘19}38%&5”
parti cul aEelfsriﬁGFg’éﬂfsié_eélﬁE e it QM4 NEi S RISIANR URhSRIYBRER AL aBlllty HENRBral
anti bodi es of a particular subgroup of |ight or heavy chains. 'I%e same

f r amewor k tumeoyrs.b&herstoe, flor daseprovaled dicfeiresuggtst hhatdrC2Eds akey tegdliatss of Cart er et
al., Proc, gg%l . Acad Sci. USA, 89:4285 (1992); Presta et al., J. Immol.,
151: 2623 fnf )“)S It is further inportant that antibodi es be humani zed with
retention of high affinity for 10t he antigen and ot her favorabl e biol ogi cal
properties. ToCachi ak&kihhstigOASF AfiGPsdies)@ntioB¥8 AhabedieeandrRhPKR1

humani zed anti bodi es are_prepared by a process of analysis of the parental
sequeht es ARHRodigs Asting as hrlaibitary of \Uiraer Angiogenesiscangl Tumay Metastasigii mensi onal
nodel s of the ly: an ' - L - di ' -
minogl obul i n” Rod e attrBiEBE, AR AHLERE R ANES} O AR hyonsion can
ski |l |l ed i be pheuesd by @ethpdd latowr inghaas, iaclediay aichalgues sfhitadmUibadtIDIAr at e and
di spl ay proﬁa?ﬁljl e three-di nensional conformational structures of selected
candi dat e'SCH#RIPSYGI obul i n sequences. |nspection of these displays permts
anal ysis of the likegl XnfilepRbarhd)sy r €si dues in the functioning of the

candi dat e i munogl obul i n-sequence, i.e., the analysis of residues that

i nfl uethce t he &blublctaptigénstdndragamedisdiatreof, optiomely otmjhgated o dsherdndlesilantingen.
In this way, FR resi dues. can bg[a selt cted %Lnd conbi ned fromthe recipient
and i npor 1958 ARTRREES I §RGRIPR ARG FORTRTHERP ENAPACEUFY SEES such as
i ncr easedr@bhtbfy, i¥gh&ts bh@edcdeGethe extracellular domain of a receptor) can be used as the

immunogen. Alternatively, cells expressing the transmembrane molecule can be used as the
immunogen. Such cells can be derived from a natural source (e.g. cancer cell lines) or may be
25  cells which have been transformed by recombinant techniques to express the transmembrane
molecule. Other antigens and forms thereof useful for preparing antibodies will be apparent to
those in the art.
(i1) Polyclonal Antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or
30  intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is immunogenic in the species to be immunized,
e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin

inhibitor using a bifunctional or derivatizing agent, for example, maleimidobenzoyl
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antigen(s), is achieved. In general, the CDR residues are directly and nost
substantially involved in influencing antigen bindi ng. Al ternatively,
it is nowpasHi/dik®sot o produce transgenic aninals (e.q., POTABSRODI0AISTAr €
capabl e, upon i muni zation, of producing a full repertoire of human

anti bodies in the absence 25 of endogenous i munogl obul i n production. For
exanpl e, bulfdvascierde chts d corpegitivh gtrouglecyhtmezgsduss) d@hedﬁoamsmimimieie&ﬂmltghdy

oo eouPbek bR BT R s AR AEES SR s NaRa M e e
Transfer gfe diff§chtiiey @Qp3t | i ne i munogl obul in gene array in such germl i ne

mutant mce will result in the production of human anti bodi es upon antigen
chal | enge. SeeAnémngs arcjgrpdradtagaBeithe antigepy mnunmemc cagiagateser detygaives by

90: 255 199 Jako its 362; 1993 Bru nn
ot a3 VEaPOhing od 00 W Suelbrsneon Bl e niisboto bl gl B niRE
(1992). Humamn whinh&Osk Fesurfddtodpidle b%udﬁft la¥ @ ¢h édtmgltmmnﬁlﬂ 1ﬁ9£&¥mhll§95ta“ es
(Hoogenboom et al, J. Mt. Bi oI 7:381 1 Mar ks et al,

Biol., 22mui@ic56F. Qrogonth lwwmnlrmls are, boomi mtilﬂ//mmlm@ ﬁ@qrtgg@@ w/ogntszﬁz
Nat ure Bi 4:.309 (1 ' ratlon f hu ntib an od
phage di sgigp%i?ﬂof BOIgu%aeté mlglgrg%nld chuV% c}) uqal?e(’ v mg\ tl%ﬁod E‘ ggr%ete?t sy
Vari ous t gevunitgueslaiaeer l&mlrﬁl@m afedjlediaﬁd)ﬁhe Eé‘[ﬁmolﬁ ackagéd fon a@ﬁiboﬁ@tﬁt&oﬁynmals

fragnents. 5Traditignal I(\;3 t hese fragnents were derived VI a proteolytic

di gest? onasfbopsiedentilfhe fifssalaggus. é’é@fera@IYg the apipalrip beosiqd with thef@awfgaqe opthe

Bi ochem ¢ - Bl t l .,

5 oohert oo o SREY el ABLNIHE A o RR2) 300 BheanaD;
directly hygerecOomjugacy alfosin beahdds. in Emmﬁmmmpbﬁ], cultuee anirbteadfusionagiemt s can

be isolated fromthe antibod hage. l.i brarjes di scussed above.
Al t er nat i ?/%gr%a“lﬁ&ﬁg@%WfC:h %feé&‘rﬁatﬂ%uéqdrteéfl Y BHEEBVHEICEESIO M E.  col |

and chem cal |y coupligd NighdcRindl Khadfi& fragments (Carter et al.
Bi o/ Technol ogy 10:163-1I67 (199Z)). Tn another enbodi nent as descri bed in

t he ex@anpl e beMenoclohd aa{ibddiyPmiyg bé oadedsiog th@dlybﬁéomemcithoei frisigeseritedNy t o

Flab) 2 | RRRER 8- e B At MR vt R Are PBRRFS ™

cul ture. ELhRG. 4 8¢HPEYUES tHeOTyblAEMR hxehtst a%u@é o@dﬂhé yo I TaBOHIR NS M, khich
15be apparent to the skilled practitioner. In other iments, the

anti body @f a bipstereorimacgqes mghlcye wanmweﬂraé@ﬁ@mabeg%@ﬁynbegete clipt bannieepss

that produce or are capable of producing antibodies that will specifically bind to the protein

20  used for immunization. Alternatively, lymphocytes may be immunized in vitro. Lymphocytes
then are fused with myeloma cells using a suitable fusing agent, such as polyethylene glycol, to
form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103
(Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable culture medium

25  that preferably contains one or more substances that inhibit the growth or survival of the
unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT
medium), which substances prevent the growth of HGPRT-deficient cells.

30 Preferred myeloma cells are those that fuse efficiently, support stable high-level
production of antibody by the selected antibody-producing cells, and are sensitive to a medium
such as HAT medium. Among these, preferred myeloma cell lines are murine myeloma lines,

such as those derived from MOPC-21 and MPC-11 mouse tumors available from the Salk
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(vi) Multispecific Antibodies Mul ti specific antibodi es have bi ndi ng
specificities for at least two different epitopes, where the epitopes are
usual | y fwormdidiimnent anti gens. Wil e such nol ecul es necwaiskyiomiisz2 20onl y
bind two different epitopes (i.e. bispecific antibodies, BsAbs), antibodies
wi th additional specificities such as trispecific antibodies are

enconpass butibye Chll DigxputensiatcrnBanDicgedCHdEr EBA, atkSitmgl o XGEABSABS célhc| ude

those with on m di r ect ed ai Bv r .G CSF,a r armdirected
oo et viral e G nt e Rl EaegSh ReskB BRI, o3 B oo un
in the arfnd hoadihimtehct@bgbiohlaR]l 22ed alfelhdvel RBAHBBbsPRE td SrodititioR Qe es
i s based on the coexpression of two inmunogl obulin heav chaln-ll?ht chai n

>1 Or g

pairs, whbvman peneeiena aailbnslics{kezbnr § dmanmol pb:300di(1 9%; Bdensstal.n et al .,
Nat ure, 305: 537-53 . Of o] of . of
mminobl obBIE Ry bGPy PO Ly g APPSR R Y ks 6P ouce
a potenti alc., Mew Wogk, b8P, di fferent anti body nol ecul es, of which only one
has the correct bispecjfic structure. Purificatiaon of the 30correct
nol ecul e, whi chultaregagiumyn whked hypridemp gelisare Broyyag BgssiyRy faitnspductips of at her
cunber so . > I [. IR g
i scl osed RO U ARIBIBE Flcck B ARARC b Blh. PloRbr By, BERRRANE GBeffly of oo
(1991). Aowoodbmg ahtbalich frodrced by ppridanhcelang ddadyinedby mixhenaoemapitsioniot h
the desired binding.specificities nti body- ant | conbi ning WO
2011/ 614750 9 Ginsltesassin sush %“sé’g@}%mfl %Pyt@gﬂ%ﬁwmaﬂm?@ﬁ const ant
domai n segRaNseDsorbbR s @0IPALferably is with an imunogl obulin heavy

co

chai n constant domain, nprising at |east part of the hinge, CH2, and CH3

regi ons. It isAfteehgridothataslihaneaderidictlitha proveiay yatdtodios of tregteaimed spegifiony.( CH
1 t ai nj the site . f | i ght t t
1) oM D IR B SERAENS S BreE ABAC B O PR RB g e

fusi ons apgstahdard@ftidid (GbNag| MEHNIGH 00K B0 dst BhbiciflbRhiY PrakEcd, p569i1ed into
separate expression vectors, and are co-transfected into a suitabl e host

or ganilsm (Asidempsy Rygpsd 38G)br Swjtabler cufuesdnpdlip iferythispuggse srciudg. forexsrpladP-
. ; . . . I
proporti ON@]I\QGI otr%{:i”z\/ﬂt-% em@ﬁ{;%??ﬁ%{ilcﬂﬁoﬁ rtﬁ‘@@fd?}m{a%eﬁ%%g;bggg i) WheD, ynequa

rati os of e polypeptide chalns us € con on provide the
opt i mum yaltdstunldrs insan dmgmelver, possible to insert the coding 10 sequences
for two or all %hr ee pol ypegti de chains in one expressjaqon vector when the

expression of APC MeastloRNpdpeseictrd BT HEClnCeigar Y peerdebliphdhe n
hi gh vi el 8508 mifhh, b0Sc AL 8Emy v Afohb Ao Id301if pEARGin 'n

certain e iments ‘of this approach, I specific anti ies are

conposed pfocedurysuich as, foucxagipbd protainedephacdrai nydebtHamutitd chsdombiopdiphy gel
specificity in one.arm and hybrid 15i nogl obul i n heavy chai n-1i ght
chai n pai F%ftb‘?fg\?fe&}snefgli'slase‘&r n %Pﬁ@tog%yfi city) in the other arm It

was found that piNK 8n@AMPTRE Flofodlbhd GhiB&IiEsas tadlRiRRatdhdseR&maEd Qingf the
desi red bi specific conpound from unwant ed i mmunogl obulin chain

conbi nat i eersentagnal heocptwree(sae, fusarg digenndedtolsuirobesitheylate wipabla of hindiigy one
el o e RS Lo TR G PO bE Bl Bl AR 0
25  hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be
placed into expression vectors, which are then transfected into host cells such as E. coli cells,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. Recombinant production of antibodies will be described in more detail
30 below.
In a further embodiment, antibodies or antibody fragments can be isolated from
antibody phage libraries generated using the techniques described in McCafferty et al., Nature,
348:552-554 (1990).
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20generating bispecific antibodi es see, for exanple, Suresh et al., Methods
in Enzynol ogy, 121:210 (1986). According to anot her approach

descri bedwDreolMA67587011, the interface between a pair ofcaniscaony3snpl ecul es
can be engineered to nmaxi m ze the percentage of heterodi ners which are
recovered fromreconbinant cell culture. The preferred interface conprises
at | east a par ClasksanserttheN@HBe, 36R@R 4638 (HIY 1amnd Modss e ohst di!. Bioha?32:581n

this meth r re small am no. acid,side chains from.the interface of
the tir st Sunt BT GrERE Ba R Tion S apind and A’ pERURS sieb b vishech S
tyrosi ne @praticy BubfR@mitpubRERRBAS adsefibe thedrdbducasn oPhigh dEMityqaM Rhg®) Hiknladr
size to the large side chain(s) are created on the Interface of the second

anti body awibedissdyshainspridlingigicks ger/adiaidecher@gsi e’ ORI NG 90N Hrs vl dser
ones (g.9 ani ; . i n 0, ni for

"nor easi g TRBMONG ekl BRI Lafks siPhBIREOLh S s P EAPRRAMASY b o
such as henmdilRirtes (RiasdpBust ieCa/ldMicbadiie RdsnNel 1de5-226sE9PB Nk @tugkhese
"het er oconj ugat e" anti bodi es.. For exanple, one of the antibodies in the
het er oconjcGBRBesn Vighleabigmatyes te tiaditignal menpslopahaitibody hyjnidoma techniques for
2011/0147%95%&1U@&%g’él%‘fﬁ%@béﬂi&ti n. Such anti bodi es have, for exanple,
been proposed to target I mmune systemcells to unwanted cells (U.S. Pat.
No. 4, 676, 980) ThabiNA elso nragdtcnmeetified, fodl d&ampleg by isarsti(uiDg I GRIBGEDscqce for
92/ 200373). Heteroconjugate antibodies may be ma si ng any conveni ent
crossiti nﬁﬁ“ﬁ@n _f’r‘é’tVPib _11%ﬁ1cgglg|cgn%?13§igma}q§|g§1 H%C%agﬁlﬁioﬁﬁo e IMUKARBWHLCRC P he
art, and giﬁ.%.ﬁht.sﬂbpé‘ﬁ,g%j@;t}!/[&ris@@tet aPNOoc INGBT @tc%;QS‘ci.aﬂJ@A]@lVMStSﬁ‘(?QSQE)')‘éTQPBy of

cross-1inking techniques. Techni ques for generating bispecifi

ant i bodi esovalanthy asiningddyhef imanguregiaduhiavediag sajuseerlbergurt dfdke ¢adingeequence
literature. For .exanpl i specific antibodies can be prepared using

chem cal fqrr?@ﬁéﬁuﬁﬁﬁﬁﬁ%ﬁﬁgpggp?ml(%ci ence 229: 81 (1985) describe a
procedure wher gipichlnf ach neftiimBRAbESLALEpHyRiptidbyirt Gabdtiyuted RRVIRGcInStageNEr at €
F(ab')2 fragnents. These fragments are reduced in the 10presence of the

di t hi 6% céemphiaxphen aybady.sudiaymrasestiuted fop thervapiable demginsioh gne ditigshol s and

prevent i ] ecul L.sulfi rmatlon, . ' - at ed
e then CombReRg oBky REiey S Eish BT e o MEn el BHRENT: SRR
Fab' - TNB denbivitigl svte havig speifi¢igcfonyetntidn taod bhhdraltigéhtahbibingrsetd hatingn

wi th nmercaptoethylam ne and is m xed with an equi nol ar anmount of the other
Fab' - TNB 8RScifiratyifoe dibferedt atigsa. bi speci fic antibody. The bispecific

anti bodi es 15 produg c . 1@%% 13% t he sel ective

i mrobi |i zati on of eﬁggrreglgnﬁﬁlzgég ﬁ- i i%aalggts can also be directly
recover ed fromAbhuncmiized aatibodydraslbec ohewicahing acupdidutstintrddmced it pdwinf & C
anti bodi es. Shal apy et al., J. Exp. d., 175: 217-225 (1992 escyi be the
o oduct 1 oRBFe AR ot Bt ha By amam%%ﬁ;%l B ef%@%{ﬁ@é @35 gach
Fab' fragnpifort"assiGRRANRIER i t§§i@algt aled from a%-“iﬁﬁéﬂt” FHALRURINGGE. EFHul@nization
directed chem cal coupling in 20vitro to formthe bispecific antibody.

Vari ous t ewhbd egaesiatly perferiadgfoHondinigghd acthod ofiVéiptst iafid co-awerkdnodyndsraaghent s

exanpl o DrChec Retapen btk e NPudada aerag Tl dnoniher ¢t
Kost ebfly Stieade, 239115340m386Q11 988)3,45 (sBdstibdth rb8ST (RO CDK@@%&&U@& foethel pper

peptides fromthe Fos and Jun proteins were linked to the Fab' portions of
corresponding sequences of a human antibody. Accordingly, such “humanized” antibodies are

chimeric antibodies (U.S. Pat. No. 4,816,567) wherein substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a non-human species.
In practice, humanized antibodies are typically human antibodies in which some CDR residues
30 and possibly some FR residues are substituted by residues from analogous sites in rodent
antibodies.
The choice of human variable domains, both light and heavy, to be used in making the

humanized antibodies is very important to reduce antigenicity. According to the so-called
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25 two different antibodies by gene fusion. The anti body honodi ners were
reduced at the hinge region to formnononers and then re-oxidized to form
t he anti bwoyohatiersodi ners. This net hod can al so be uti | iPzedrstawo/osisa2
production of anti body honodi ners. The "di abody” technol ogy descri bed by
Hol linger et al., Proc. Nati. Acad. Sci. USA, 90:6444-6448 (1993) has
provi ded dpesafit’enethod. e samobrzasiod thd aariahildongitbd Spreciciiti aptibodyi ilscsdyerietdaa@ﬂmﬂt S.

The fragnents .COl rise,a 30 heav vari abl e do connec to a
gt - charh <paf Ry X Aarh npoay Vaole Aol Shehe Er e tores oy

pai ring befbwaer thixoitMOrodenEs fin@BcdphRl sanehehal RamAGERI(ERP&rithe ﬁllﬁﬁaﬂ&édand
VL donai ns of one fragnent are forced to S{)9%” with the corrEI enentary VL and

VH donai nantdiods idisest k. rJadirernol. t 13 2289 (F98 % Chpthiast dnti Meh-Biphdi%g0di t es.
Anot heg t r@%ﬁgy nowg %*?e%ﬁlc/dou]sd'g ? gfrgllllyﬁsigg&igéxgri?’c%%v?é ﬁr Sanﬁl:( c&%e éﬁlﬁ@ C&\GE&G ofen

anti body frag he "use o ners

report ed. albaeméx blllilﬁfodﬁs ok padiculamubp@bup df3hb3bIBeayE 9B4ths. The sameArdnhdyastk es
with nore than two_val enci es are contenpl ated For exanple, trispecific
ant i bodi e§a¥ 2 upkl foF spyarad differentihugraniged apti badigmeRatter ef afr: Pigg. ib’qfég%ad S5{vi i)

Ef f ect or f%e ARy QbfbePFés tal, Jlmhlnoi"a%lb{&@?%é ple to modify the

anti body o ntT’6n wth respect to effector unctlon so as to
enhance the effteg furthenﬁmmrtaht ﬂlhtéarmlbbdlbmtig/hurﬁmlz@k‘arrh) k@erﬂmtoé ihipgh af@sityltoe( s)

may be introduced in re hereb a n |nte hai n .di sul fi de
bond for nﬁﬁaaﬂg%aqdmtéer f@\gqralﬂe %ﬂﬂﬁ%gl hJ Oé’\r%luﬁ%% SCHUABEAP 8d may

have i npr ?ﬁé@éiréd%@ch@@lhhﬁﬁhizgﬂ] antifd dFAR ﬂe}s&r}éd BPd/pRbceb ST a%@ﬁ@rfg of the parental
conpl enent-nedi ated cell killing and an ody-dep endent cellul ar

cyt ot oxi c sdqsaelqo@@@@ Var&v@ cOageptuaghurahnizediprodixgps m@g thlekedlmmgs_louaﬂl @@d(emgﬁzl)e and
Shopes, B. J.tl 38 2918- Z?ﬁjg (%1992% Honodi Clﬁﬁnt %Odl es Wt
enhanced Bt “néé]ﬁe TYPREY al'§5 58P 18’5%#@8“151 AelB R EBY
cross- | i nkafikbR%ind AECfaheG th lhodokitifle®in B art CABERtRPERME R Iv AR WwhiRh
(1993). Alternatively, an antibody can be engineered which has dual 15 Fc

regi ohs aHbpshely andh é}séi@y prehpbledhitartmansiensp peipmationsl srugheesAbedected
bilit] (1989
((:\ﬂofii I) :An% Fﬁlgh%ay %E?ﬁl% ecep(ﬁueﬁ&ﬁl ndin ngg?ﬁ;ﬁ%%%%%@m glqm% a%;!'1%151%%(%cer tain .

enbodi mentikelpfolt o€ therreddids am thel fun¢tiyinpeofdrs andilaes 1Tnﬁnmldiiilhﬁ@éqd&ﬁﬁtyz e., the
fragment, rather_than an intact antibody, to increase tunor penetration,
for exanphelysisofspiduesdhatdaflugnee theabgiy eééxercamhéatﬁ GMRYEPEIHD lflﬁbwahwcf 'Eﬁ)dy

fragment 'rn‘&lg%ﬁd &5 i Owh{! @ﬁ%%ﬁuést csanso%rs%bﬂ%é'aﬁd bbihBined ot ﬂﬂ@)‘ec@%erﬁ%ﬁh ‘?ﬁ‘lﬁ Tt

for exanple,” by I ncor poratl on of a salvage receptor binding epitope i
the ant i bedychccagorgnt theelegiredmntivod pthavartofstit hachppmopabat dfingyfonhd targehe

antibody fra t. or .b co ti t he e |toe|ntoa i de .t t hat
o L hen £ BUBATRG it RSt Bos bRk dhe OHR o GReTes 5r TRt RipsteRitil

e.g., by PRN6nRH iPeIFfuAEnS ¥IREDiRling. 25The sal vage receptor binding epitope
preferably constitutes a region \/\herel n any one or nore am no acid residues

fromone or t \/\/Altlen@pselm,flt & oV mmiqtoazr@ducrs ansSg@mcemlmfds fng.améded fotiare

p05| tion of Even e e .or

ool tuce Finghlte B RS isB byt PR R P R g s o
prefeps edoféﬂd@g@dﬂuﬁQﬁﬁluh&glb&lﬂﬂf%ﬁﬂﬁkiﬁohhﬁo%n@éfﬁt H[hscbfeeﬁ B&cFibed @O tﬁé‘ (e.g.,
of an 1gG and transferred to the CHL , or V.sub. 30 region, nor e

than one BeEAZYeeYt delctiast ofithe antriody Hegyy-ghaireiontng el (J sz Hy gencopeh lf%eft%%én
Lo SRR 1565 P AT A4 B SOOI
Transfer of the human germ-line immunoglobulin gene array in such germ-line mutant mice
will result in the production of human antibodies upon antigen challenge. See, ¢.g., Jakobovits
30 etal, Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258
(1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and Duchosal et al. Nature 355:258
(1992). Human antibodies can also be derived from phage-display libraries (Hoogenboom et

al, J. Mol. Biol., 227:381 (1991); Marks et al, J. MoL Biol., 222:581-597 (1991); Vaughan ef al.
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(i x) G her Coval ent Modifications of Antibodies Coval ent

nodi fi cations of antibodies are included within the scope of this

i nventi orwOEheywiwwy be made by chem cal synthesis or byPemagn®ii0e3802
chem cal cl eavage of the antibody, if applicable. OQher types of coval ent

nmodi fications of the antibody are introduced 5 into the nol ecule by
reacti ng NatugeBeédednidnt)o4d P ). eSeuretsonodf huhmsnantibddebyfrovntahtibodyarigaailisplay

derivati zi.hg .age that i abl e of reacting with selected side chains or
the N orh%%flgglr?iq{\%liler%%ﬁrﬁ’ﬁggglogxarrpI es of covalent nodifications are
described in U S. Paf. NantiBed3Frabhontsspeci fically incorporated herein by

reference. A preferred type of covalent nodification of the antibody

conpri ses |i nkiVagorsiechmquesbaye basnslgeclopedafoy theirseductipn abrpibode fisanenss

pol ymers, ~&. & I I . | .

pol yoxyal 1iRisuat R TN 4o yed EDIORIGERE A 8A KE iacy Richpcipssee.

4, 496, 689¢.¢4 NEHMAb%r aB, olnd b BiokhdRikaldd RibpHyiskcdDM3Bbds 24:107-1TN€1992) and
invention_ al so pertains tq imunoconjugates conprising the anti body

descri bed BréWaR # donfiglet edBb (B%P: dOxier.dbentragmentgan aov e msrderdpeut i c
agent, toﬁfr&f%&%yqec iRAANTBL dAE oY ¢ 1¥,eth1% Qﬁ(t'i%d‘}ff gﬁﬁhﬁrc'aﬁllbe isot RGP rom
pl ant or animal “origin, or fragnents thereof), or ga ra

: i oactive isotope
(i.e., a fhadinobad) piggt &prarids dacusstd/abtoiver Adicontietly déd -8 Hefrapnaintsadah dbefdectishe

production of radi oconjugate antibodies. a ~include, but are not
i mi t &Y tae,co‘ée.r@ %O@ﬂgé{oﬁ%féf&?mlf% 39601@369 tgﬁal%}fﬁgiz& ragments fherapeuti c
agent s usgfdfirediioldds 108@8! 1‘6‘7'(@%)(2:2{.J R UGBthFEHPREABUE e § 08 ViEthRRRAmple

descri bed above. For exanple, streptozoicin, vincristine,
5- f | uor oubelowl thethfab . anformed fisip® tigd enandaippan (ON4 exprioweke/ask¢mp3 3?88 Iabpl ex

descri bed i S.,patents 5 053,394, .5 , 410 sper.am ¢i n U.S. . pat ent
5877 pasyolstls AGHAH 8 Rer wivich FOR o FehaiR PRI ET syl 88
herein) caoR®ieNhds@adiPelliuee. a0thchbRehagud ot M6 pkatiendd Mardibody BEEMEILS will

t hereof For selective destruction of the tunor, the antibody may conprise a

hi ghl y5 r abi¢ anering éo e okilled praghitiensy. lafotheiginbadimanss, theampipedy efr dhozpgds h aEle
for the p i-0n O i anti bodi es or fragnents thereof
Exanpl es ?lﬁagﬁfggeﬁ%g%%{“@?@)hgggwgéﬁglﬁ, e.g., 211At, 1311, 1251, 901(5
186Re, 188Re, 1535mviR12BiultispeBbic 2idbdies| n, radi oactive isotopes of Lu,
etc. Wien the conjugate is used for diagnosis, it may conprise a .

radi oacti ve at Mﬂ@%@@@ﬁ?b%%ﬁve binding specifieigies E@@ﬁé&@ tyofhfdcrgnt epitancs, or a
spin | abe r : i . L -Rgi

agnet | o1 o O R kO MBS RIATARR pERY &5

i ndi upe 11aénly2odd twar differchO¢pitopeor- UiSpecifid andihedied, Bs Abx ) gatibdliiss vgidtdad dithonain

manganese or.lron. . . . . . .
g specﬁllcmes such as trispecific antibodies are encompassed by this expression when used

herein. Examples of BsAbs include those with one arm directed against Bv8 or G-CSF and
another arm directed against VEGF or EG-VEGF.
Methods for making bispecific antibodies are known in the art. Traditional production
25  of full length bispecific antibodies is based on the coexpression of two immunoglobulin heavy
chain-light chain pairs, where the two chains have different specificities (Millstein et al.,
Nature, 305:537-539 (1983)). Because of the random assortment of immunoglobulin heavy
and light chains, these hybridomas (quadromas) produce a potential mixture of 10 different
antibody molecules, of which only one has the correct bispecific structure. Purification of the
30 correct molecule, which is usually done by affinity chromatography steps, is rather
cumbersome, and the product yields are low. Similar procedures are disclosed in WO 93/08829,
and in Traunecker et al., EMBO J., 10:3655-3659 (1991). According to a different approach,

antibody variable domains with the desired binding specificities (antibody-antigen combining
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The radi o- or other |abels may be incorporated in the conjugate in known
ways. For exanple, the peptide may be bi osynt hesi zed or may be synt hesi zed
by chem caib 2ani/me7saci d synthesi s using suitabl e am no aecu/ysc@oos3s0zr S

invol ving, for exanple, fluorine-19 in place of WO

2011/ 014750PCT/ US2010/ 043872 hydrogen. Labels such as 99mc or 1231, 186- 5
e sites) are fused to immunoglobulin congtani@8RRenim pefjueheesc Ahe bsict prafichebdly isivatha

cysteine reS|due i tide. Yttrium.90 can. be t ached a, a lysine
Y e b B SR eRER e sonStanL Ot it 4 bmfsofvtl% gy,

80: 49- 57aﬁcﬂ-@ﬁ@)reg§@ﬁ‘s hieisyseRrt®@td MERHROAiAE Beav)bhRi- olaﬁé?tant fCH1) containing
Monocl onal Anti bodi es in | nmunosci ntigraphy (Chatal, ress 1989) which

descri bestf@tsrtemewwbﬁ@ light eferim binding, presenEnzgtrmst on CPf)ih%lﬁtSiQﬁé PYRS g5catie

frag mept Sthehh% %WBHEIP H%a%g cRgln"iﬁsqgng a!}lcdl H%%sﬁjedp% r}ﬁm{u%o@ro% E%lét{}gglgl g' ng

active fragnen rra toxin, exotoxin onbnas

aer ugi nos akertdd mtmseﬁa@haaax@resabﬁ lvacterspmil die compdagedted At@manlmbleaﬁq@hargsaml n,
Aleurites fordili protelns di.ant hi n, proteins, Phytolacca americana proteins
(PAPI, PABhIs preyides fongioarlegybilifygingdisting theanipliionartionsiaf sie theggrmalypeptide

crotin, S hRanBAC bPorRlddi bR S LARAL LBy p R ORLD o Ih LABEIchAs used i inthe |

restrictoc enonmycl n, neonycl n, trico
93/ 21232 putstmstlrt&tbrﬁ)eﬁold&:ropﬁ&;urﬂ@&ms_ It is, howcyny, pgsditds tcoifnsdfrhéleandmgody and

CytOtOXIC agent are made using a varjety of bifuncti.onal coupl i.ng
agent &0 sutHl a%ceﬁg%fdwe.%.aHf.ﬂarﬁigglyP%p%{wﬁ%ﬁH}?I}fﬁ %‘PSeSiiP%ESF‘BETa‘f’ f%pasa Cusion”

15succi ni gt gy dasfodld\baTRh AL SRR MHqha GG QRENANE hlohGALIBOXY N BdEthe ratios are of
i mnothiolane (1T), bifunctional derlvatlves of |n1 oesters (such as

di met hyl a@p@mMﬁbaﬁ@ﬁﬁcmwe active esters (such as di succi ni mi dyl suberate),
al dehydes (suc deh bi s-azj do. oun such a

(p-azi dobenzoyﬂ) Sl B ERFTRT B w it BisPaaRr sRulS g ipolidora

bi s- ( pdi agphhdimkenzRychuiigthe ¢ @ith B@irst uﬁldlﬁg)gpéaﬂat@sn Osdisth, agd hayene

2, 6-di i socyanat e), and bi s- 20active fluorine conpounds (such as

1, 5- dil§ | usRBuRoglobyli hepabelirihialt chrmrpaidaralidng a seqosil hindmasmseidgity) isdhe be
prepar ed %9%‘2{% rf_j[ Q\l%g (%Lﬁ]d\(h&t%ﬁlg ? &g‘ﬂmgﬂrlf gﬁ&tﬁ{éhﬁflﬁﬁa%s tﬁ? ?eg)al(a}lgﬁ %} the desired

Car bon14- I'ocyana enzy

tri am nepbispeifietimpanid drophn Wit 1m1aum"g1@x¢1mhammﬁi’maiaabns)gs agertsched of
conj ugat i on. of radlonucl otlde to the antib 4/ 11026.. The | nker
may be a “imxyaegiebylinieht chay i only gug h@ﬁ%‘%@ﬁ%% ic szeceiﬁtmwé% foga fifilssi n

the cell. WF9:6f eﬁﬁl ﬁl Al ha%p%oq Es%ic‘?os'e!ci“ Ly (?9?@@69@%? f&r‘?ﬁb?'d%ﬂa §of i nker,

phot ol abi l'e er or containing I'inker (Chari
et al 29 Cgmeea‘tml@énmcﬁh aﬁﬁbdgﬁ@&sﬁb@]fo( HeaRle, SurSh dPak eviethdds. inFr20801020) may
be used. ' %I%ginatively, a fusion protein conprising the anti-VEG-,
and/ or thézhﬁy?(g ein of the invention anti body and cytotoxi c agent may

be nmade, e.g., ARYoriRGATRAOB aphRRER USSP @@%mbufi%émérﬁ%é ibStwclR @ pair
| ength of DNA may conprise respectlve regi ons encoding the two portions of

t he conj ughamgibeily hedecalis saehe emgneeemﬁntphearxmrzegqureﬂmgemf hatem@molrs velndo@heng
R L R AT e A
" receps or the(CHT Bombin@Ptaauh@bdily constant domain. In this method, one or more small amino acid
side chains from the interface of the first antibody molecule are replaced with larger side chains
(e.g. tyrosine or tryptophan). Compensatory “cavities” of identical or similar size to the large
side chain(s) are created on the interface of the second antibody molecule by replacing large
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a
30 mechanism for increasing the yield of the heterodimer over other unwanted end-products such
as homodimers.
Bispecific antibodies include cross-linked or “heteroconjugate” antibodies. For

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
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WO 2011/ 014750PCT/ US2010/ 043872 for utilization in tunor pretargeting
wherein the anti body-receptor conjugate is admnistered to the patient,

fol | onwed W9 20emm¥mh of unbound conjugate from the circulPariusp10913392 a
clearing agent and then adm nistration of a "ligand" (e.g. avidin) which is
conjugated to a cytotoxic agent (e.g. a radionucleotide). In certain

enmbodi nenb®finaSuchmniibodss hagate dxemply hew [Fostdwetargen inamtinbgaienacllsdo

endonucl eheeutERe 82U 181 rishtsh Eale ordialedsitoF T Siiontyh uogaoo.

provi des &0 3anLOOILY. PMletdrb@njupdRtntiBHdicyMhag Be hfade Afihp 8a} B6hvieRicRN@o QLN E
mayt ansi noi d nol ecul es. Maytansinoids are mtototic inhibitors which act by

i nhi bi ti ngethedel Swtqbéﬂ graesiikang egentsvag vaH dinpen v therart aad ars disglosed for B Pife
east Ag ri Ny %% 5 tg%v a ﬁ&@ﬁ% c%’osg-ltlnkl% tec?‘ff]ﬁ %%5 No. 3,896, 111).
Subsequent Iy, Pscovere Cartal\ nlcﬁb €s al so produce

mayt ansi noi ds, Tsmﬁq@s fdfﬁg\éhaﬁﬁnglbﬂsp@diﬁb Ltdbodiey fronsinidbd g fhemsntt bk alRebent
No. 4,151,042 Synthetlc n%ytan5|nol and, derivatives and analogues t her eof
are di scl 8estbed rthe lisrinis, Fonexamyple. biyspific gggbodiesican be peepardusgegchgmical

4 306, 260 " S00GIRn s Bt TG fendgd oo g SR gnivodics

4, 331, 598arcdyr Glﬁd_lyﬁ&ﬂ];y dca36d tBebherade B@H') 208 mehtdt 5Il1€25ﬂt‘,ag141¢1&6 AreG6dyced ma the
4,371,533. An an gﬂ ?f th invention. can be con B at ed %ﬁ n? nsi noi d
ol eoli o RCHTSE T Al Cam I 4 OISR et SlB O STCiR (b Ay

ei ther t hﬁre@@ﬂt'ﬁ?@gﬁol@éulﬁﬂﬁsﬂﬁ&g RRShi. dTHE‘)[l’a@)Cﬁ‘!iﬁnerﬁ@ éil\é%{t@(g@re@ﬁen?toﬂverted to
mayt ansi noi d nol ecul es conj ugat ed per antibody Tl ecule has shown efficacy

i n enhancthenitgbanzonte TNR) dérivativeretOmedflthe il HNB deregaivevie Itlyenafecmrtﬁgtq he

20 functign , solubilit he anti ou one nol cule
Lo ot P Jah -G ma it it PR iR S BB Sl TRRET e or
naked ant iHQsiyor FYBYTRBcHOAER 8 F&mMBL IbidpBEIND ahfibddye TRE bispBElfi6 antikKlics
synt hesi zed by known techni ques or isolated fromnatural sources. Suitable

mayt ansi nplodycesk@ndisebaegents dor tor avpatee immobilgatigmebenzyNss. 5, 208, 020 and
in the other ﬁ&@@ffr@%\gerﬂg% A?c%e ﬁ}%%ltl;r(%ggo'vgl% f{oglﬁlg.r%o% ?%(?C?Hleg elaak a‘ﬂgues

one enbodi nent I NOI nsi nol ana

nodi fi ed toupldtetodbombispecific agitodicat Shilbiey etpﬂsutE)@nMedf IUBIEZIWBMSa(mSSDz)oI
nol ecul e, such as vari qus ﬁaan5|nol esters are %%m]nklng

groups kn8swsTiPHthemsodyction gt 2 frli Wa&meﬁ@b“@?mﬁﬁ%%%y%?@%%?%t Fab’
i ncl udi ngg i EP
pat ent 0§38 PG BE Sauch R8I R R°ESt lh dofRercab ke el in )
The | 2oki myrogo denpsth8Giispetifidendbesiyl f i de groups, thioether groups, acid
| abi | e groups, hotol bi.l e rou ti dase, ] abi. or ester
26116 or oupe, Vagou eotwEs i hae BECvebRRE R Peiacu R Faetons ST forame
t hi oet her GoRABRBNP&ING 1R E{28E BRE been described. For example, bispecific antibodies have

been produced using leucine zippers. Kostelny et al., J. Immunol., 148(5):1547-1553 (1992).

The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of

25  two different antibodies by gene fusion. The antibody homodimers were reduced at the hinge
region to form monomers and then re-oxidized to form the antibody heterodimers. This method
can also be utilized for the production of antibody homodimers. The “diabody” technology
described by Hollinger et al., Proc. Nati. Acad. Sci. USA, 90:6444-6448 (1993) has provided an
alternative mechanism for making bispecific antibody fragments. The fragments comprise a

30 heavy-chain variable domain (VH) connected to a light-chain variable domain (VL) by a linker
which is too short to allow pairing between the two domains on the same chain. Accordingly,
the VH and VL domains of one fragment are forced to pair with the complementary VL and

VH domains of another fragment, thereby forming two antigen-binding sites. Another strategy

78



Conj ugates of the anti body and maytansi noid may be nade using a variety of
WO 2011/ 014750PCT/ US2010/ 043872 bi functional protein coupling agents such
as N-succwoiniidyd?s8- ( 2- pyri dyl di t hi o) propi onate (SPDP) PCT/US2010/043872

succi ni m dyl-4- (N mal ei m donet hyl ) cycl ohexane-| -carboxyl ate, i m not hi ol ane
(I'T), bifunctional derivatives of imdoesters (such as dinethyl adipimdate
HCL) , act forenaksngbispocsfiscintivedyfrsgroeitnbyrilgylse stibeglatabpin Bl @Ehydesry(lssehoas

e ko TR TR A5 S (7 o cobereon)

bi s- ( p- di azoni UKEBGEEYWIth &lohy tHRASHH aalcA@ds ardichbSempRRRL Gor CRMAMC ABispRifiene
2, 6-diisocyanate), and bis-active fluorine conpounds (such as

1, 5-di f | uaitéhogicscan he preptrshz Sni ! ah’slhWwnOédﬂﬁl 6(?1@98@))3nt s incl ude

N- dyl-3-(2 SPOP) “( Car | -
Bi iﬁﬁZ%n”'S" 173 7(23(‘%7 %&@’E?“ﬁ%}gmgn%%ge ( ) (Carlsson et a

N-succi ni mi dy 1It4na(y2bd3d/dsirde t&in@aiﬁﬁﬂteaamab@ ¢fSRP)nveatidiORith vdsgect i@ effector

di sul fide _|inkage. The linker may he attached to the naytansi n0|d
mol ecul e ﬁtnw% S838 tpedrpehs ciadiysness ﬁéﬂt?rﬁnflh@dst Vi emmph%éwtpm resige(s)
examl e, Bv@R LRl OKATR FEYedh, IREARCN f LRERRM WhbiRd pOXERR o BOHR
usi ng conve Rt i onal cou pl1ng t eact|on may occur at

position f@mmgﬂ& Hoydrdoxgic grtﬂmﬂy tltulsgeﬁ?era.téd nmylltawe)nnpmded ineuhalizhtion

hyr dox t he, 15C- 15 05|t on m)dlfle droxyl grou and. t he
50 ber HIbhiisG Gk HeRgan SRy Grestprecne sl hiliod ond oh dhiuearehe i
posi ti on efiofRYGGRADIN). Fee Tl ANST M) 120R1984€91-1195 (1998 hopes, B. J.

i mrunoconj ugate of interest conprises an anti body of the invention

conj ugat e&nmwnainb48029lr$e?r9é2<£h992()hH@mocilmemmatélbudleswnhmhmbd ehtetumai astifigm | y

of anti bi otic oubI st randed \ br t

Sub i ConBIFkARe é?#ﬁfﬂsg}%he?%ﬁ? eha b PR B Sriesieiny MR o e
calic hearrile@}eamfm $360-55%8 § mﬁeﬁfahsel Mu%@%ly can ﬁeléhgﬁﬁ@redavlﬁ%halsml
5,767,285, 5,770,701, 5,770, 773,001, 5,877,296 (all to Anerican
Cyanam d ‘@@rﬁgaw)andsnaydh@rabsaha‘@rmh@ig@é@@pfe@wm brsani ADCGkrabiliLy. Bec used
i ncl ude, r i N-acetyl -711, PSAG and
011 (Hi nngjf]é%'?mﬁ el 8}’& ?8;?&%?52 D/eﬁgﬁg %‘39?63%3@%9)( 1993), Lode et al.,
Cancer Research 58 R9izp- A98BodylS883ccauteptoe Bakligf Biepertusioned U. S. patents

to American Cyanam d). Another anti-tunor drug that the anti body can be
conj ugated is &R ERbGAmgHfs aﬁthefl%mflen 1B%‘taﬁb€§13§1@1ﬁ%l§afﬁ1ué%nélﬁ Oév:A have

intracell i a%ﬁff@ rane.
Ther ef or eﬂja%lhfﬂﬁ {agﬂrser S%tn a&tlhtg}f:t aﬁlﬁes&e&péﬂg{ﬁ{%gt r ougﬁﬁég%? Pé) hﬁy ate HR

i nt er p@l i zatj ibmagrbe atsiyabbntoanadsy thhentibalytfotementinefri@dd sncr36¢ xt) Senerlalfi on
of Antibodies_ From Synthetic.Antibody Phage Librarie .n
orbodi el FHe Ak PRGN RO R B S aar Bp OGenayass e LEne SeiTong
novel ant iROtHca9itibedy Pagindhi '(é]%'eoy%@ﬁﬁoﬁbﬁtﬂ% AYpdPRAe2&Hon ilNBe 8RR FAgment

i nvol ves generation of synthetic¢ antibody phage |ibraries based on S|ngle

f r amewor kot enpicartperating shagpitope sud #ipeptedsttag that is then fused to the antibody fragment at
either end or in the middle, e.g., by DNA or peptide synthesis).

25 The salvage receptor binding epitope preferably constitutes a region wherein any one or
more amino acid residues from one or two loops of a Fc domain are transferred to an analogous
position of the antibody fragment. Even more preferably, three or more residues from one or
two loops of the Fc domain are transferred. Still more preferred, the epitope is taken from the
CH2 domain of the Fc region (e.g., of an IgG) and transferred to the CH1, CH3, or V.sub.H

30  region, or more than one such region, of the antibody. Alternatively, the epitope is taken from
the CH2 domain of the Fc region and transferred to the CL region or VL region, or both, of the
antibody fragment.
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WO 2011/ 014750PCT/ US2010/ 043872 di versities within variabl e domains,

di spl ay of polypeptides having the diversified vari abl e domai ns, selection
of candi dabeorantitsodi es with high affinity to target thecantscgendisand

i solation of the selected anti bodies. Details of the phage display nethods
can be found, for exanple, WO03/102157 5publi shed Decenber 11, 2003, the
entire disclosure ofixihi Other £ oxlgneMetVicatmasrof dmtibedicher ei n by ref er ence.

I n one aspect, th nti bpdy. libraries. used i.n the.jinvention n be .

gener at ed by neeaarigeEiont 8h Hlpedist SR OaFsh BHFN0RF af By Bgention.
pOSltlOnSThayﬁﬁyb@ﬁﬁhe@?%h&%ﬁ%ﬂ%nﬁﬁﬁ@@%bﬁ@ﬁ%m&@%k@@h&nﬁ@ﬂﬁ@ﬂmgé@ﬂ@eOr al

of the CDRs can be nutated using the nmethods provided herein. 10 In sone
enmbodi meneriibody, irappliseblsr &xtkgrainas of sovpdens Fmdéf?%itlv@?r efethe pntilipdilyird ingpawdeds by

mut ati ng Ll i - f singl e | ] ry. or by
o0 S e SR, R 0 SR IR BB by P

mut ati ng pesiatizepsigtt tkid cpabid oCRkkdling GRS cand sidPtidng or the NNoa Csichginal
library. A library of antibody variabl e donains can befgenerated, for

exanpl e, FaiduRy BianpleoefcoralentimegiBicaliony arpdeseriheddn bl- 2 BabdY o - HitgHPy

qener at eq Teaieal? bl el o R e e oo Pl By e of the

al so be us@oidpn compjisasdinkorg the tiltitedg o otdefia tapicgenarcapstéinndenspadimdase.ged

affinities. For exanple, after. one or, nore rounds of .sel ection of. heav

chai n'0 1 bPalyFEKIcHGE 5P hBeEropyleae gl gler B %’?’g‘fé‘ﬂfyi‘éle?’ilﬁ e TBHHICH S?tif%‘ithléﬂﬁcsan

be replaceg NgtQ d4pe30RUbERONM 91, [RRaMY%780¢had o 01 gdgr 41790337 ur ther rounds

of selection to i'ncrease the dffinfty’o* the bi'ndérs. Preférably, a library

is created by Fhostvntian aso pfrtaprsi tgimalunagrnnpugatesicdmpnsing theaanitibndy descnbedaci ds

in the .region qf the variable region of the heavy chain sequence. The

Fosul t1 nghy ey Rt e b vl oA § tainahPendil el Br B E MR er o n

t he sequepggntiivanysidive tékiPbf BRlEdrlaY, flfkal RarfcoREEn286# 60, &f fridhenRedyophai n
il

sequence. 25In one aspect, the library is created in the context of the

hunanilZ eda &tieds6Hy isaOBe Siepueiid wconpgathle A sty @éragfonupledes pahesind aile dor the
i ds of ' at | : : f Ly o | i 2
cr eat ed bEQ?HE*WJ@%&E@%’%%’%?E%%*ﬁ@%%ﬂ@E?i%b%%%%f@ iR F s

wi t h anm nt'méinsanadd&®eby t he DVK codon set, wherein the DVK codon set is

used to encode set of variant amino acids for every one of these
positions. An EREMPIIErapputiGAESHS I“ﬁ‘?fb}h@éﬁ%é?f}e&’éloél@cf spglimmunogeppgates byve been

creating El&%ﬁﬁecf Sh! Eof ép&%é%iﬁéﬁﬁﬁ%?&ég%&@icﬁﬁ%ﬁﬁ%eﬁ ?—ﬁﬁoﬁ)u?acib%l{%ﬁ%ﬁ? of

enbodi ments, a library is c y substitution resi dues
am no2@aci dgenenioodectoblyctbethL D\ES 3a8%l cothipler ddwnibséinsU. SApatexta il 58,368%, /770,710,

gljlng(r)in ggls gﬁ{q@%ﬁg@%%ﬂ 2%%@' }Isé’%%((? . e]_ctc(:). :’(ﬁ%ré'l:is&tatthg 8efrinqgosne 4) éil%?l}oltﬁelf%ple?lgcs agents

herein) can be conjugated to antibodies of the invention or fragments thereof.

For selective destruction of the tumor, the antibody may comprise a highly radioactive
atom. A variety of radioactive isotopes are available for the production of radioconjugated
25  antibodies or fragments therecof. Examples include, but are not limited to, e.g., 211At, 131I, 1251

Ny 13Re 18Re, 133Sm, 212Bi, *2P, 212Pb, ''n, radioactive isotopes of Lu, etc. When the

2

conjugate is used for diagnosis, it may comprise a radioactive atom for scintigraphic studies, for

99m,

tc or 123

example I, or a spin label for nuclear magnetic resonance (NMR) imaging (also
known as magnetic resonance imaging, MRI), such as iodine-123, iodine-131, indium-111,
30 fluorine-19, carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or iron.
The radio- or other labels may be incorporated in the conjugate in known ways. For
example, the peptide may be biosynthesized or may be synthesized by chemical amino acid

synthesis using suitable amino acid precursors involving, for example, fluorine-19 in place of
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WO 2011/ 014750PCT/ US2010/ 043872 enbodi nment, a library is created by
substitution of at |east residues 95-100a with am no acids encoded by both
DVK and NMH 20mdawrsset s. An exanpl e of an ol i gonucl eoti decyats2aloas3srs usef ul
for creating these substitutions conprises the sequence (DVK) 5 (NNK).

Anot her exanpl e of an ollgonucleotlde set that is useful for creating these
subst i t ut hsadrsg@oripﬂbwesgcltdrse "Yeguetke Be,( NRIagd ' Cirhen l@)@am:heészim cgtéinabl e

| | b Ki i t
ooy i no OsE A EACEEN oY HaberDiseh braruhed vi'a B¢ eliduse ok TRl en,
di ff er ent m@EPBh‘gFﬂi%ﬂ an$ Bbehet. Bid p%?.d Re9. CShah Rohigh7ai §ig 'c&ﬁ’b@hdéd% s and

to isolate binders for a variety of epitopes. The range o ngt hs of CDRH3
gener at edincarporate iqdingr B3y Seg ag., Monagdo badiet&, Irrwtmémgmgm t(hgtal, CRC

di ffer;nt WW|@ﬁ%aWI&Q& er%r%tl%%@?ﬁ 8&5‘? H3 diversity can be expanded

by using n sets, as we as nore limted diversity at

N and/ or C-ter Bhaahatically actividity:ehs aﬁd/fré‘g:tﬂerﬁd &@rebﬁw@ﬁih%ﬁbedsddlnﬂaﬁ%ﬂlp&ﬂﬂna
CDRH2. The designs .of. CDR-HlL and H2 djiversities follow the strategy of
t ar get i ngAt G APRLIRGDE pEVedemsath o dinhdhaiertexin ec9soxde dcihirBeldrom t h

modi ficat | PQ&thz@;zasf@e?H% Jzzg,&lmrafaw Wr&g&%ﬁe%{ g%%BRagmgﬁarpﬁ glr g'

15d|verS|ty an previ Iversity iIn
| i br ari esAtantdgorchinsbdieinss @dnthmgaoaﬁsl yhmblnbcaj&rhérmaanq)rdteimg(MPbPAﬂ{Bl amdl

t hen conbined, . to select for bi rs to tar et anti gens
libraffes é§r§>b@05195ﬂ%%0%ﬂ1%? Oly SR § tlfldsam%&mo TGP OB G gelonin,

sol ution ﬁf%?élﬁﬁ ﬂ%&h@f@s@& ﬁ§eﬂ3ﬁ®%{d H@djrnj&rl@\@n@lﬂl% icamdcdiRs es, bel avo MNulbspl e
sorting strategi es nay enpl o For Z0exanpl e, one variation involves

sorting opuhlahgbt)ct@bmml‘ﬁ t1893a soI i d fol | owed by sortl ng for a tag that may

be Present on Lhc, LSl SPALYERLTE 0 ATt a0 (a0 And Lol iRty
sorted fi pifcifBohPingdbekto g AN @J&Qﬁﬁl‘iﬁﬁl}[@%@hdytd"'@lcﬁj popdnktcngenBE), ar e

t hen sorted using solution phase binding wth decreasing concentrations of

t ar getS ansucgavmi ﬁr(&m@lm@meﬂm} QiYﬁb)hé?FaUGrlf-‘ﬁaéb@?watg,dﬁtlmm@lol@@?IﬁH s
provi des. ﬁl%fl IOHM[HG ?ates 9P 1fdo§s%r§ stu'cf?g 815[16?&1%(1&)%1%@2% ﬁé %& e cS e{?@ﬁsﬁ&% €s

and provi OI’ se a nu er o ere y C

High affimnd (ﬂl}lud@llﬁﬁh&f}& sﬁtmraté)beldbﬁy@e(suanm gkirareldehykie), |b$sgézedcecbrﬁpdmd§ (3ach as
libraries, Limting diversity. he H1l/ H2 regi on decreases. degeneracy
about 104° wépfé@omzaylaﬁexaélp laml - Modzepugy Q%élr@mw ngﬁﬁ BsPf or nore hi gh

affinity {a%{ﬁﬁrﬁbe hiogi etﬂaﬁ{l o i asﬂﬂ PE5 dRlocgthgth Valasdit Y
Sfliberob 1ot A olaBAL Aot il Rae By dnt T

in CORH3 (e.g VK or pr ovi ation o ders
t hat nmy hithe ﬂuorlde térmpantds épichepés- (ﬁﬂuaotbmgﬁntrwmlzgﬁm. F&f extahpldyiamder s

| sol ated {qu?lﬂ}lottrol)?ln%gg ggrelpglgla%g Idgsscnﬁgd Pneéﬁerticabe%gzl.%%zoeyage 2§.§: 168@ (1%%%] Carbon-
14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody. See
WO094/11026. The linker may be a “cleavable linker” facilitating release of the cytotoxic drug
25  inthe cell. For example, an acid-labile linker, peptidase-sensitive linker, photolabile linker,
dimethyl linker or disulfide-containing linker (Chari et al., Cancer Research 52:127-131
(1992); U.S. Patent No. 5,208,020) may be used.
Alternatively, a fusion protein comprising the anti-VEGF, and/or the anti-protein of the
invention antibody and cytotoxic agent may be made, e.g., by recombinant techniques or
30 peptide synthesis. The length of DNA may comprise respective regions encoding the two
portions of the conjugate either adjacent one another or separated by a region encoding a linker
peptide which does not destroy the desired properties of the conjugate.

In certain embodiments, the antibody is conjugated to a “receptor” (such streptavidin)
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di scovered that affinity may be further inproved by providing limted
diversity in the light W) 2011/014750PCT/ US2010/ 043872 chain. Light chain
di versi t ywp=ogenersated in this enbodi nent as foll ows i nPCDRIS2010am8nD aci d
position 28 is encoded by RDT; am no acid position 29 is encoded by RKT;
am no acid position 30 is encoded by RVYWW am no acid position 31 is encoded
by ANW afdrniliagtios ipdwhoi oata@2ting waaeonithd abizbadsfrecenten analghie, is adimastered &b

iti 3 i ded CTG : in.5 L2: am i d ition 5
bncoded by eRER i Ry ALY aTpoet el BpuiTrauedonam B5 cRobiamer et Foirina y.
ani no aci ggem&ild 1heR a&Riristra6ios 068 el P dGW g ; aviidin ReB is @g’g@am@%d cRR%dtit on 91

is encoded by TMI or SRT or both; am no acid position 1s encoded by DMC
am no aci 83996§-£-iagadigBugleotislgy o dizeerisyn RYFodimgitscanaigirduseiiugyn iorined encoded

oot SRR AR, BRF LA, R i SNACUE RUTYT: 8 G PUa0bl oL
and CDRH3cfidy@uolbsscissclganedaxetbordudldaby; Drapodi ment, diversity in CDRH3 is

gener at ed usi n% a variety of lengths of H3 regions and using primrily
codon sets XYZTAaEVRRGCTORroKdss an fsibedy a§thednyation.ov el isconivgated & ongeramore
ol i gonucl i ; e i i : . . £ .
Subser ot Ao R Mol BARC Sy A AECHE pEBICE I EAG AP RO ilitoi B8 Bihin
15t ar get polymdritaiomo N dytarSineness firstokelbted ffonothermasttAfplcan sonb $/ayanuberrata

screened for ecifici ffinity using ELISA assays.. For specjficity,
the clbnedSaRiige Igﬁﬁe%%ﬁqgg 1S IUH: i e teationg %ﬁﬁﬁ_ng@w@a% iRl 1 as
ot her noniaKQe! maRhhGedds, sUdCAEnRIARARIP b PCLNRTBRERS] A @LY. LAt Naen be
screened tor affinity in solution binding conpetition ELI SA assay or spot

conpet i ti 8155842y .SyHihghc afaytansingl didndteivaticanndendlgglcatledediaondistesdd; forar y

be. road |5 Pinens J0 TANSoa 62 &F “antrgintor g T PANeRe et iont gn

yield in gebh7s6ul4307%016, 9,398/788 eNbeizaeaL399 428, ABY3 b0, dessisiombl £31pgYENer at e
libraries with amgreater diversity in Ien%ths of CDRH3 re6§| on. For exanpl e,
it mays be4deéddtait B 1P dRel 6@ 4.5k &l <22l A BHFLR54: defBid3 1 ansigh-AGL.$Fom
about 7 to 19 1 j | finity hbinde l .af . s

| i braries of t%?sagate) o) ilrlreeﬁt%lg_¥l tg}le&];lebggfof}ijﬁg%re @ u%glgﬁﬁélﬁzgg'?%grllg%{ﬁ y}}ﬁout
eukar yot i sigaichnttyuditdiiishing tei tdbloyicel attivithef vieet diencibodyber e slagnasinbid
readily rempve sequences such as gD tags, viral coat protein conponent
sequence, MRFEPr Ab2EHESIH Scbmartantingig fiderudssgoaiverisd per W@Wﬁd@m‘&ﬂe has

roductio : ti j: i hi ndi : A high
Dol somdiin,citieiey BRARCRY yRAGHER, BF it LARRHAChIALEFAMERS, b0, 190
cont akmi nfineaon andoluelityiaditise @ftibodnetth@RRssveh one exodarploso fEDRL/bnti IR Poul CHRL 3,

G ST T M 5 B s e
4D5 ant i bRglyy S BOME BR AnWehbd §ntiRBEzc@BY RRoRE tdBni@hes or isolated from natural sources.
Suitable maytansinoids are disclosed, for example, in U.S. Patent No. 5,208,020 and in the
other patents and nonpatent publications referred to hereinabove. In one embodiment,
25  maytansinoids are maytansinol and maytansinol analogues modified in the aromatic ring or at
other positions of the maytansinol molecule, such as various maytansinol esters.
There are many linking groups known in the art for making antibody-maytansinoid
conjugates, including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP Patent
0425 235 B1, and Chari ef al., Cancer Research 52:127-131 (1992). The linking groups
30 include disulfide groups, thioether groups, acid labile groups, photolabile groups, peptidase
labile groups, or esterase labile groups, as disclosed in the above-identified patents, disulfide
and thioether groups being preferred.

Conjugates of the antibody and maytansinoid may be made using a variety of
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WD 2011/ 014750PCT/ US2010/ 043872 positions 28, 29, 30,31, and/or 32 using
predeterm ned codon sets. In another enbodinent, a library with nutations
to the CDWb2omizn4tse conbined with a library conprising wariusae10GDRHL and/ or
CDRH2 heavy chain variable dormains. In one enbodinent, the CDRHL |library is
created with the humani zed anti body 4D5 sequence with variant am no acids
at 5 posi bifomgiond, pr@oin ®11pli@a@mt$ s3gh awmimiﬂﬂrh(&pmwldidﬁc)Iﬁapi@datw' th

th f h i ti t
posi £ ans PP BERI - QR el bt e P aad Solufioteae 4.
(xi) Anti bpgicti¥asl @ﬁb@twelbﬁuﬁms@dter@(Hubbaguﬁ&tm RgipahRidtcl ON), Ab@eeestdrPisaEn es

can be further nodified to generate 10anti body nutants with inproved

physi cal , axtispdcaamidyhdulsratp), éldélgycteal(sush @@)éhltqr@ldelﬁ@é} bishazidsaeasmouans {seiigs
Wher e { heb%ﬁg%%dgﬁqup%g 'ea)la E‘Saﬂls %Fatz{)%uﬁyde%%gt%ye%s Qﬁ agnt | body nut ant
y i'Cal et Vi 1y

pr ef er abl € ass choi'ce which is at

| east abouis-(pQlifhthnkiehi®@n)- etnyleﬁ@ﬁa&biny) alﬁlsdc@aﬁattesa(ls@cdi as26lubmd 2l 6hkilsbSanatspr e
preferably at |east about 50 fold better, and s mes at | east about 100

fol d or 280 bisgtivrefiyasme coppauRdidserhasdel- é@uogﬂ:ilﬁvilwomnzm@ papieat coupling
it ant - or "R RbACNAIREN ) SE8 51 ByATRGS bR R GPOPTIC R A3 P

respect i v8ioghemhi. dfi3i783-487 [ EWS1) aald dNrsuckbhimodyd- 45@Fm'glgtthioppeataaoabl(sPl%)ttol east

about 20 fold s e preferably at |east about 50 fold stronger,
and sofret Prayide Pr?a]ggl[fddﬁﬁ@%i‘geioo fold or 200 fold stronger, than the

bi ndi ng af fi nify Hﬁkér*h@ayﬁj%" £AELAND ROy ta IR d FRMKLAL £ vhHSuANsitRadY mutant,
one or nore amno acid alterations (e .g. substitutions) are i ntroduced in

one or nodepcoflinglva tlwp'eﬁ @éthedbllke Foe gianmge,oin estee lipkagemayaet folyoety by reaction
Al 't t ti . 0. substitufi
or 71 anevsi % o eBEP g et PRkt il nd i ffetin SHYPELS WRer &
these resyl3 pogkidhaviniyy ONRIFEHH ghdupt R il B bgigo ol FcdYwie h}trb Evjﬁﬁthﬁoﬁﬁ}é

mutant for the antigen fromthe second mammual i an speci es. | es of

f r amewbr k Cr Egpastionasodified with arfydraxy| pisepuind ththos) Reiton hﬁmg@dwsirw B¥oUubi nd
ot nf o t e P fhits S 8 ot DA STRENFRI TSy {4 pSka AR & o1

196: 901-917) ; amdfher inpantdcohjughte off intédes Anprisddin dutibodypekthé ERc2B&h 40081)
In certain enbodj nents, nodifjcation of one or nore of such frane

region reSPUEECY Q0% MOoe glicheimisanelseuley Tfr?ecabplmnﬁ@né%mﬂh pt S‘P\A@’Fm’ccﬁés
ti bod f |
Fr om about B b pREETHE! GA0lcl SAMONACHENS FRIBICbABIF DR efiTuridia! FivaEP! ©

from abou ramewor k resi int
enbodierenprephratitue of congugates of tlﬁoaahtlnamacmtfdunﬂy,rmyUt& patehfsi G774 6,7y# 686, an

the. nyper sdeodber (e s rabtibes Rable” BaaRobf o B ien R AR HeR CebBmd  he
ant 1 body. By ARBATAIRETILER0IOLRISBAR M mi U sEOTRISE0 AU ddrona

hyper vari abl e r'egi on aI ter atron(s).
limited to, y11, 0oL, 31, N-acetyl- yll PSAG and 8!y (Hinman et al., Cancer Research

53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928 (1998) and the

25  aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that the
antibody can be conjugated is QFA which is an antifolate. Both calicheamicin and QFA have
intracellular sites of action and do not readily cross the plasma membrane. Therefore, cellular
uptake of these agents through antibody mediated internalization greatly enhances their
cytotoxic effects.

30 (x) Generation of Antibodies From Synthetic Antibody Phage Libraries

In certain embodiments, the invention provides a method for generating and selecting
novel antibodies using a unique phage display approach. The approach involves generation of

synthetic antibody phage libraries based on single framework template, design of sufficient
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The hypervari abl e region resi dues which are altered may be changed
random y, especially where the starting binding affinity of the parent
ant i body we 2suah4tshat such random y produced anti body neCantsgoioamsshe
readily screened. 50ne useful procedure for generating such anti body
mutants is called "al ani ne scanni ng nut agenesi s" (Cunni ngham and Wl ls
(1989) Scﬂhﬁ@ék24dﬂﬁ®8&ﬁ¢m8$¥nﬂkbﬂémkwnﬁpobpmMRésbﬁWn@éKh#pﬂMﬁadWa@ﬂ@ﬁ

d I ' | .yal d to.
et 1 naomhEssHieRGno GRnER AR nEETVRE nBh el htElod ok SRy S e Rt B
manmal | anosPeGEIested IMARAidyper vari abl e regi on resi due(s) denonstrating

functional sensitivity to the substitutions then are 10refi ned bé
i ntroduci ng f uPetdls obiheahhes displenmictiegs san by fouad, fonexasmnle WVOO34ABEYT t ut i on.

or ediot or PRl o4 Rt 1 A R EhAR AAT S B PHSIT Bt Bkl Rl oo

The al a- nby agfeengy. oduced this may are screened for their biological
activity as described herein. mal |y one would start with a conservative

substitution s Bbwea@p%%dé@ a%tllhﬂﬁ/ﬁ hl?éarft?\ﬁ/ui@dﬁd]éfi Iy BE oK |bﬁ Gepirates by fapatayg
substi tut Eh%@%lve Sifle ﬁ&?&%%@ 'd%?se p%§1‘t‘1|0£s ‘?eagm%%%f Bh th?&u!d?al
e.g. B 8 I nges

activity Ing a more subst ant | a ,
denomi nat eahdb&ﬁrmdlar gomalos bl bﬁthe(ﬁBRs cam heheuthdlusinignbe mathlods pwvided heteid. her

descrlbed belom1|n erence a acid cla ses t.roduced and the
produd?s BRsuE Epbod Pi?téeflé?%ir EP?%TP&FG? BepLate W@f%e@PH'&‘?‘iY RS P YERWAD S y

F;gSt 'g][ ﬁt bgégtﬁof R CHIRIEH CWRAD YOI A RrhA)sivdd liblaBHor by ButMdhg 66&‘[1&@1n
CDRL3 and CDRHS3 to form a single library or by mutating positions in CDRL3 and CDRHI,
CDRH2 and CDRH3 to form a single library.

A library of antibody variable domains can be generated, for example, having mutations

15  in the solvent accessible and/or highly diverse positions of CDRH1, CDRH2 and CDRH3.
Another library can be generated having mutations in CDRL1, CDRL2 and CDRL3. These
libraries can also be used in conjunction with each other to generate binders of desired
affinities. For example, after one or more rounds of selection of heavy chain libraries for
binding to a target antigen, a light chain library can be replaced into the population of heavy

20  chain binders for further rounds of selection to increase the affinity of the binders.

Preferably, a library is created by substitution of original amino acids with variant
amino acids in the CDRH3 region of the variable region of the heavy chain sequence. The
resulting library can contain a plurality of antibody sequences, wherein the sequence diversity
is primarily in the CDRH3 region of the heavy chain sequence.

25 In one aspect, the library is created in the context of the humanized antibody 4D5
sequence, or the sequence of the framework amino acids of the humanized antibody 4D5
sequence. Preferably, the library is created by substitution of at least residues 95-100a of the
heavy chain with amino acids encoded by the DVK codon set, wherein the DVK codon set is
used to encode a set of variant amino acids for every one of these positions. An example of an

30  oligonucleotide set that is useful for creating these substitutions comprises the sequence
(DVK)7. In some embodiments, a library is created by substitution of residues 95-100a with
amino acids encoded by both DVK and NNK codon sets. An example of an oligonucleotide set

that is useful for creating these substitutions comprises the sequence (DVK)s (NNK). In another
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embodiment, a library is created by substitution of at least residues 95-100a with amino acids
encoded by both DVK and NNK codon sets. An example of an oligonucleotide set that is useful
for creating these substitutions comprises the sequence (DVK)s (NNK). Another example of an
oligonucleotide set that is useful for creating these substitutions comprises the sequence
(NNK)s. Other examples of suitable oligonucleotide sequences can be determined by one
skilled in the art according to the criteria described herein.

In another embodiment, different CDRH3 designs are utilized to isolate high affinity
binders and to isolate binders for a variety of epitopes. The range of lengths of CDRH3
generated in this library is 11 to 13 amino acids, although lengths different from this can also be
generated. H3 diversity can be expanded by using NNK, DVK and NVK codon sets, as well as
more limited diversity at N and/or C-terminal.

Diversity can also be generated in CDRH1 and CDRH2. The designs of CDR-H1 and
H2 diversities follow the strategy of targeting to mimic natural antibodies repertoire as
described with modification that focus the diversity more closely matched to the natural
diversity than previous design.

For diversity in CDRH3, multiple libraries can be constructed separately with different
lengths of H3 and then combined to select for binders to target antigens. The multiple libraries
can be pooled and sorted using solid support selection and solution sorting methods as
described previously and herein below. Multiple sorting strategies may be employed. For
example, one variation involves sorting on target bound to a solid, followed by sorting for a tag
that may be present on the fusion polypeptide (e.g., anti-gD tag) and followed by another sort
on target bound to solid. Alternatively, the libraries can be sorted first on target bound to a
solid surface, the eluted binders are then sorted using solution phase binding with decreasing
concentrations of target antigen. Utilizing combinations of different sorting methods provides
for minimization of selection of only highly expressed sequences and provides for selection of a
number of different high affinity clones.

High affinity binders for the target antigen can be isolated from the libraries. Limiting
diversity in the H1/H2 region decreases degeneracy about 10” to 10° fold and allowing more H3
diversity provides for more high affinity binders. Utilizing libraries with different types of
diversity in CDRH3 (e.g., utilizing DVK or NVT) provides for isolation of binders that may
bind to different epitopes of a target antigen.

Of the binders isolated from the pooled libraries as described above, it has been

discovered that affinity may be further improved by providing limited diversity in the light
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chain. Light chain diversity is generated in this embodiment as follows in CDRL1: amino acid
position 28 is encoded by RDT; amino acid position 29 is encoded by RKT; amino acid
position 30 is encoded by RVW; amino acid position 31 is encoded by ANW; amino acid
position 32 is encoded by THT; optionally, amino acid position 33 is encoded by CTG ; in

5  CDRL2: amino acid position 50 is encoded by KBG; amino acid position 53 is encoded by
AVC; and optionally, amino acid position 55 is encoded by GMA ; in CDRL3: amino acid
position 91 is encoded by TMT or SRT or both; amino acid position 92 is encoded by DMC;
amino acid position 93 is encoded by RVT; amino acid position 94 is encoded by NHT; and
amino acid position 96 is encoded by TWT or YKG or both.

10 In another embodiment, a library or libraries with diversity in CDRH1, CDRH2 and
CDRH3 regions is generated. In this embodiment, diversity in CDRH3 is generated using a
variety of lengths of H3 regions and using primarily codon sets XYZ and NNK or NNS.
Libraries can be formed using individual oligonucleotides and pooled or oligonucleotides can
be pooled to form a subset of libraries. The libraries of this embodiment can be sorted against

15  target bound to solid. Clones isolated from multiple sorts can be screened for specificity and
affinity using ELISA assays. For specificity, the clones can be screened against the desired
target antigens as well as other nontarget antigens. Those binders to the target antigen can then
be screened for affinity in solution binding competition ELISA assay or spot competition assay.
High affinity binders can be isolated from the library utilizing XYZ codon sets prepared as

20  described above. These binders can be readily produced as antibodies or antigen binding
fragments in high yield in cell culture.

In some embodiments, it may be desirable to generate libraries with a greater diversity
in lengths of CDRH3 region. For example, it may be desirable to generate libraries with
CDRH3 regions ranging from about 7 to 19 amino acids.

25 High affinity binders isolated from the libraries of these embodiments are readily
produced in bacterial and eukaryotic cell culture in high yield. The vectors can be designed to
readily remove sequences such as gD tags, viral coat protein component sequence, and/or to
add in constant region sequences to provide for production of full length antibodies or antigen
binding fragments in high yield.

30 A library with mutations in CDRH3 can be combined with a library containing variant
versions of other CDRs, for example CDRL1, CDRL2, CDRL3, CDRH1 and/or CDRH2.
Thus, for example, in one embodiment, a CDRH3 library is combined with a CDRL3 library

created in the context of the humanized 4D5 antibody sequence with variant amino acids at
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positions 28, 29, 30,31, and/or 32 using predetermined codon sets. In another embodiment, a
library with mutations to the CDRH3 can be combined with a library comprising variant
CDRHI1 and/or CDRH2 heavy chain variable domains. In one embodiment, the CDRHI
library is created with the humanized antibody 4D5 sequence with variant amino acids at
positions 28, 30, 31, 32 and 33. A CDRH2 library may be created with the sequence of
humanized antibody 4D5 with variant amino acids at positions 50, 52, 53, 54, 56 and 58 using
the predetermined codon sets.

(xi)  Antibody Variants

The novel antibodies generated from phage libraries can be further modified to generate
antibody mutants with improved physical, chemical and or biological properties over the parent
antibody. Where the assay used is a biological activity assay, the antibody mutant preferably
has a biological activity in the assay of choice which is at least about 10 fold better, preferably
at least about 20 fold better, more preferably at least about 50 fold better, and sometimes at
least about 100 fold or 200 fold better, than the biological activity of the parent antibody in that
assay. In certain embodiments, an anti-Bv8 antibody mutant or an anti-G-CSF mutant has a
binding affinity for Bv8 or G-CSF, respectively, which is at least about 10 fold stronger,
preferably at least about 20 fold stronger, more preferably at least about 50 fold stronger, and
sometimes at least about 100 fold or 200 fold stronger, than the binding affinity of the parent
antibody.

To generate the antibody mutant, one or more amino acid alterations (e.g. substitutions)
are introduced in one or more of the hypervariable regions of the parent antibody.
Alternatively, or in addition, one or more alterations (e.g. substitutions) of framework region
residues may be introduced in the parent antibody where these result in an improvement in the
binding affinity of the antibody mutant for the antigen from the second mammalian species.
Examples of framework region residues to modify include those which non-covalently bind
antigen directly (Amit et al. (1986) Science 233:747-753); interact with/effect the conformation
of a CDR (Chothia et al. (1987) J. Mol. Biol. 196:901-917); and/or participate in the Vi, - Vi
interface (EP 239 400B1). In certain embodiments, modification of one or more of such
framework region residues results in an enhancement of the binding affinity of the antibody for
the antigen from the second mammalian species. For example, from about one to about five
framework residues may be altered in this embodiment of the invention. Sometimes, this may
be sufficient to yield an antibody mutant suitable for use in preclinical trials, even where none

of the hypervariable region residues have been altered. Normally, however, the antibody

&7



Even nore substantial nodifications in the antibodi es' biol ogical
properties are acconplished by selecting substitutions that differ

si gni fi camol2g1vn4tshei r ef fect on maintaining (a) the stirattuse@onissvhe

pol ypepti de backbone in the area of the substitution, for exanple, as a
5sheet or helical conformation, (b) the charge or hydrophobicity of the
mol ecul e awtanheilf gogptisesidddional hypejvatihlde beditn aiterativen(vi de chain. Natural |y

ded int based d
TR L S G en ol
neut r al hyﬁfe&ghy Wihefe tBY StartH@bindifg affASH of SeParckd albod§iidliueh tRBuctOladdorh)
basic: his, lys, arg; (5) residues that influence chain orientation: gly,
pro; and p@ﬂugﬁd(ﬁmw@y mufagts qagbe readlély screened. Non- conservati ve
bst t f
SubstL§Ut) o0 WLl ok BEAPIEIDR Rl ANBOL SIEF Susl e o

nodi fi cat e gen&igf(Cunhihyhdmbntd Bl §1989) fhage mﬂm)h%ayl 08seeHabe)or more of
Nucl ei ¢ acid nol ecul es encodi ng am no_aci d sequence mutants are prepared by
a vari et ythsthypeivadeie rgirnrepidue(plarg Feplaced &y alaniters e liafaimgdesidesgs) taplesiot

limted tg. ol IARYGH HRLhHS ad \K}Rﬂ"th%ta%ﬂg&ggro&'tL@sé%}oﬁéFﬁ%aﬁﬂﬁaleHts i [

PCR nut agenesi s, and cassette nutagenesi an earlier prepared nutant or
a non- nmut hmer\mfableangloh r¢diducpa rdembnﬁrattlng dahctiofid scpuitefigr toelk substitatonsen are
2011/ 01475 [ US2010/ 043872 for .maki ng. nutants s Slt rected

mut agé‘hesf“gP Ci&@ Intgodycing jor P%@%’)‘l Brat e the aitese gl'e:%tltutng Tdws. pglilc

I'n certai peqpost 1H§8&L§1ngt HearfiRb 'a@iﬁ@¥qﬁ@ﬁ%@%na‘ﬁ‘oh lis PRldcRAKE, SARYLSF the
hypervari abl e regi on resi due substituted. In other embodi nents, two or nore

of the hyp@ltamnmbkeeneeéglpbhe predstcnuesd.ofhe Menpamémpméqubbtsww dr¢ s¢resnedbeen

substitut ?or’thelr lgiologlcaWac%Qf?tytas descrltbed g’gllfllt ten

Normally one would start with a conservative substitution such as those shown below
15 under the heading of “preferred substitutions”. If such substitutions result in a change in
biological activity (e.g. binding affinity), then more substantial changes, denominated
“exemplary substitutions” in the following table, or as further described below in reference to

amino acid classes, are introduced and the products screened.

20  Preferred substitutions:

Exemplary Preferred

Original Residue | Substitutions Substitutions

Ala (A) val; leu; ile val

Arg (R) lys; gln; asn lys

Asn (N) gln; his; lys; arg gln

Asp (D) glu glu

Cys (C) ser ser

Gln (Q) asn asn

Glu (E) asp asp

Gly (G) pro; ala ala

His (H) asn; gln; lys; arg arg

Ile (I) leu; val; met; ala; phe; |leu
norleucine
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In another embodiment, the sites selected for modification are affinity matured using

phage display (see above).

Nucleic acid molecules encoding amino acid sequence mutants are prepared by a variety

of methods known in the art. These methods include, but are not limited to, oligonucleotide-

20

mediated (or site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of an

carlier prepared mutant or a non-mutant version of the parent antibody. The preferred method
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The antibody mutant(s) so selected may be subjected to further modifications,

oftentimes depending on the intended use of the antibody. Such modifications may involve

further alteration of the amino acid sequence, fusion to heterologous polypeptide(s) and/or

covalent modifications such as those elaborated below. With respect to amino acid sequence

30  alterations, exemplary modifications are elaborated above. For example, any cysteine residue
not involved in maintaining the proper conformation of the antibody mutant also may be
substituted, generally with serine, to improve the oxidative stability of the molecule and prevent

aberrant cross linking. Conversely, cysteine bond(s) may be added to the antibody to improve
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i denti fi egiscdinga Ja@étyll%ﬁfcoéldnﬁlﬁé (@FcN%lc??n fhe rcaltbbﬁﬂﬁﬁt%%th&féd% @n PY I%/&l Of the
avai l able, e.g., th 1 variant of 15 Autographa californica NPV and the

Bm 5 st r apmfiboily erﬂ@xjtxenmd in NQ/20Q30l KU 8 heen-Meagess emlyatbieU b PednblNothe0l/654s
herein acﬁ%{agl galt Antlbodt%g %\vslt%ntt lelars]tvoei\l%téa%ctosg ?‘ers'{(fu(e: h file ldlggga%cﬁe{rl e a{ta&l 4% of

25  an Fc region of the antibody are reported in WO 1997/30087, Patel ef al. See, also, WO
1998/58964 (Raju, S.) and WO 1999/22764 (Raju, S.) concerning antibodies with altered
carbohydrate attached to the Fc region thercof. See also US 2005/0123546 (Umana et al.) on
antigen-binding molecules with modified glycosylation.

The preferred glycosylation variant herein comprises an Fc region, wherein a

30  carbohydrate structure attached to the Fc region lacks fucose. Such variants have improved
ADCC function. Optionally, the Fc region further comprises one or more amino acid
substitutions therein which further improve ADCC, for example, substitutions at positions 298,

333, and/or 334 of the Fc region (Eu numbering of residues). Examples of publications related
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Spodoptera frugi perda cells. Plant cell cultures of cotton, corn, potato,
soybean, petunia, tomato, and tobacco can also be utilized as hosts.
However, woteriggt7shas been greatest in vertebrate cell spcarus2qoopsgati on of
vertebrate 20cells in culture (tissue culture) has becone a routine

procedure. Exanples of useful mammalian host cell |lines are nonkey kidney
CV1 |ine to‘aelfcosyletddbyr ‘SvaBc(dcligen” apfigdiGRucluds 1S 203D 7¢0%rWoni ¢ ki dney

ol 15 2 aBy R B0 e s Bhadi b LS UERTRRLAT S YltioBor RS
10); Chi neg@/trB4@rUS YN0 CIO7LS THbR/( Cd82.Ur s 2064/01 09865, Wiey 2603/0%t1 6 9;
Acad. Sci. USA 2577: 4216 1980H;§9m)use sertoli cells (TM4, WMather, Biol.

Reprod. 23/Q280383457998() ¥00 ; WQIAeR5/@B7178; VOPORDERT CcOkapki eindlrd.can

reen n | i - AT L -1587).; h n _cey.\w

o o nona L e BRE NS RED: Sima i B B IR Dir bl 1R e,

34); buf f akemplat of ¢clielines tdducinBRefidfsylAICantEBUdict 4dc)de InaenBICH OBl sCdfickent

(W38, ATCC CCL 75); human_ liver cells (Hep &, HB 80653; nouse nmanmar

tunor 30 [NNPtOBRSEY atndRIRke b 4 ArgiRiBiediers Biaphrnertd-agi-ats ,(l%ﬁhaW%PN_%m

nead. S0 Ng 8§57 0983) brastiRC 3hd0RY Sjo4faba PN AGARL A URBINIFRA Oma
82 ; Host ce]I'IS e Cri

line (Hep s’are transforned wth t above-'des ed
expr essi oRxamplelldpiang kueddoot selff laresaruth bodyhpi ddiucodyttranafedase getayr ed i n

conventio utrien di difi S. appropriate for

2011/ 6&47%@$@%Mﬁ§fﬁ%$iﬁ%ﬁ% ‘aﬂﬁr%ﬁgtBé&é?h' ?é‘feélé’t Wi?ﬁ)f‘ (20¢9)or mant s,

or anplifying the ggn]gs RRSHREHiRsht PRSI RESH beaAnsssiiances. The host cells used
to produce the antibody of tThis invention may be cultured in a variety of

medi a. Conmer cFai fegombianhtgisbdiched phas ugtbods, thiaantidciF 20id(c8repag Alighsplered a8tl.

Louis, 5 MO i mal .E i al. Medi NE i gma- Al dr | . Louis,
vy e ket Siatiss Tt fed RARETHOANE Menoll iRy SR CRE DD st i o ©
Eagl e' s Megirtd¥idn( DMAVRncodingthe Modbél6hul adlibodyayl teadil{Midb]adddBarllbef@ddlc€d ik

culturing the host cells. I'n addition, any of the nedia described in m et
al ., Met heormsatioregpupgedures7@)g., Basisolonu¢leotidamapbes ghas erregapabilo 2f bmging1980) |

o0r 03430, N ol Fob8s resfing e MRy shpietiediimg o B bRy, Sy SOt o/

medi a f or atdieblRoThe eatdreomporecmd géresly ingldia bovyrebot Bujipd gyt @dmas: of the
necessary wth hornones and/or other growth factors (such as insulin,
t r ansf er r fHlovaRg: @iget sAUCRfCott Prigia ST Hibfication, PRC QIR MY KN EM2B KN,

cal cium L . . . Leqtp.des
(uch”as SHAREEh PRmALE o ThaRAStion Rl Rion SR AR L Bk B R
trace2el eens$.§34.4&5,ispedficdlyiinarpanicd httstrobpoerdscedsual |y present at final
concentrations_in.the mcronolar. range), and se.or an ui.val ent

ener gy sour ce. SO EatFihdBeshing 32 Lok et PGS TEHey BBy Tt ABd Ry
appropri ab%kﬁﬁfﬂﬁe??;&efs@to'r Aot OakrydRutdls BBsKiBedaLdWR. 1SASe Phdkaky@iksifBr ke art .

The culture conditions, such as ‘tenperature, pH, and the |ike, are those
pr evi ous| pumpescinplud culipstehiostuch b Graeinggated of diramxesislys iotganisardfosickimple,

di il il ed. i s i . i
Feehn queliedhe BHHIBE by et e Pisaiee i ot APy Pin E RIS EAL roteus,

25  Salmonella, e.g., Salmonella typhimurium, Serrafia, e.g., Serratia marcescans, and Shigeila, as

well as Bacilli such as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed in
DD 266,710 published Apr. 12, 1989), Psecudomonas such as P. acruginosa, and Streptomyces.
One preferred E. coli cloning host is E. coli 294 (ATCC 31,446), although other strains such as
E. coli B, E. coli X 1776 (ATCC 31,537), and E coil W3110 (ATCC 27,325) are suitable.
30 These examples are illustrative rather than limiting.
In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces cerevisiae,

or common baker's yeast, is the most commonly used among lower eukaryotic host
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periplasm c space, or directly secreted into the nedium If the antibody is
produced intracellularly, as a first step, the particulate debris, either
host cel Iwoanilogs®™d cells, is renoved, for exanple, by eemtuseéiogaisTon or
ultrafiltration. Where the antibody is secreted into the medi um
supernatants from such expression systens are generally first concentrated
usi ng a 2bconorgeeisab| jowesr .| abingbep b ddiEngaeric eprcreat dnolsthiristaey ¢onfimenlgx anpl e,
an Am con or. | 1i,pore, Pel.licop ultrafiltration unit. r ot ease i nhi bitor
such as pmkla%fns@w HEReBauC a%hﬁh%‘?saf%rwc%BPWEG’J@B&GTPWF%WB‘?tS“Ch

pr ot eol yshg caNd andtisPkofrhg&ifis (RYCoe 21 42a) udashidafichy QVENL 160850 KO bkc@dmii
adventitious contam nants. The anti bod%hgorrpom tion grepar ed fromthe cells
9SO

can be pufATred4siBhdS. wati @dEripPe 080 Mylaggal ATECcHrYoatlogr aphy, gel
octronh \ . . il it e aoh i o
chr onnt oo sy Slsatke R e ARSI E SR BR b S E GO,

ication’tec suit

of prot ei Caidids Bivhalldrinairtesid (EPedvel, Tap.anesompord ditsssptivesniand ctsaicipe of

any i nmunggl obulin Fc domain that is present in_the antibody. Protein A can
be used t §gkpyﬁqnf%;nﬁ:ﬁ§ peadasndalis; pat filgmentoys gl yoh as, e.g., Neurospora, Penicillium,

2011/ 0147 1 : %@ﬁ% e h chai ns (Li ndmar k
et al., J%E’%%ﬁ& %é(%&ﬁ?%%ll%&"& (1 Q%)AZ ;u})%?léia%éé' ?%g%{ecom"rended for all
nouse i sot ypes Saitabld bast beliseior thd ekfBessoredf @dlycqsylaMd@niibody: 4rb @@ 1&ifporh1986) ) .

ich the affinit nd . is at nost. ofte%]éagarose,

The matrix to | .ga ached i
Ut of her Mtcel HeEompEEYa FABD .So{i@efﬁ%?hréaw e bt iewe! Slkn-as
cont r ol | sy fus Badsyiol sRRAL YL HTARSH o RURREAZ BRENRLL OWs LA holAsHTiold OW

rates and shorter processing tinmes than can be achieved with agarose. Were
t he anti bbass suwhes Spedopterfugipduledcaterpillie), Bakley dngppti ABMSIMItp B giadeq dboplictus

Baker, Phijlli NJ ) ful f ification., O | i f
protel n plPrRask Pl bl R tmilhoRibRORRR bR deth iR EaI G e "
et hanol p¥aedtpbf dkdlQainReMermSfcBiAS e 10%1%6{%&]@6&2 ogr, arhy-16aright Jfca,

C

chr omat ogr aphy on hepari n SEPHARCSET chr omat ogr ap‘h% on an ani on or
cat i omS ex &tasgpphe ssliteryiea R VamddhgBmy & stpp of Boawyy most NRM) and such viruses may

chr omat of i - RAGE . i |. r eci pi i
avai | abl e bR e TR af e RETRS P S B R B o o8
ant agoni sBpodupcrBi8gipoidagens. sklantided cEEGSF ofcdtYOCIra otaokoBu&napétagioni st s

of the present invention can be used, alone 15or in conbination wth other
t her apeut fonaigee tabacepran ke bailized RO angi ogenesi's, tunmor net astasi s,

tumor cell m graGion ARALQMa! Q&n;%gﬂés@gif Q%pfa%g%&iﬂ z.inéig%r{)@aﬁ(f)n erlBid 1+

cells or functional human counterpart Primry
t ar gets f oellstiheulfure étisven tulimet Hoed Seafmd heoypine pertduray Ergmples af eschdt ast ati ¢

tunors and tunprs that are capable of ne tasizing to - st ati

or gans. or TBPLTHED heridel Insnse radiiek KIOpRE Coldie et orREh BuS VP (C RS- brokdn

i nvent i onCRI S5 RM@&tan Y hid Rdhey Bd @0 o@‘)jﬁgellsvgﬂbl%ﬂem:gkdv@tﬁﬁn GelpbRst&ar 1+
cells or functional human counterpart of Cdllb+G 1+ cells from bone marrow,
t hus i ni t celtiradotahem gt d, hkicasYiasli $6:A9 €HY7))ERanphassstayfkidngprmallcdI K eA et

ceL s b e TR PPk e RO ) it MR SRS SR
neut r gphi 73:42 1ONO8YY) eMoadkertoli cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980)); monkey
kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells (VERO-76, ATCC
CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells
(MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human lung
cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary tumor
30 (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals N.Y. Acad. Sci. 383:44-68
(1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2).
Host cells are transformed with the above-described expression or cloning vectors for

antibody production and cultured in conventional nutrient media modified as appropriate for
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25 macrophages. The treatnent nethods of the present invention also target
tunors that have increased expression of G CSF, Bv8, PKRL, MwW-9, S100A8
and/ or SIWOAf11/EXENpPl es of di seases and di sorders to bepcrasbt@d/oss’t he

met hods of the present invention include neoplastic disorders, such as

t hose described herein under the terns "cancer" and "cancerous." In certain
enbodi mentmsluciag draeetses, sabediag trarsfoehniy ot hephiyitmitis goficstcheodinethendesired
30invention is a netastatic tunor or netastatic cancer. The treat ment
net hods of*“®'R&°Br esent invention al so provides for treatment of benign,

pre-cancer ous Qhe ROV TR @Sl & hrodGENRE EntiBYA ks trBntidreRbyBOtulRIEVRMH S t he
beni gn, pre-cancerous, Or non- netastati ¢ cancer from becom ng a netastatic

cancer. vaictpefimedia7 Sopumrcistp avyibhEanedia such asHean's Hb‘éf&lg@arﬁfldmlhéﬁ Louis,

provi des n nt

wi || rgspondpgﬁﬁ F@%n?gﬁﬁ$8ulr@@ﬁﬁ@ﬁ(S@yﬁ%&@i@@gﬁ %ﬁg@ﬁp ?gﬁggg§éf Bv8
ant agoni S($gm@@ﬂﬂﬁﬂﬁ$t afouss) SN0 JTRAN DESLCCEEd malfmatargm'me@umemmMg Ssanpl e
obtained fromthe patient conprises a cell that engfsses Bv8, PKR1l and/ or

G CSF. | nAd&ihadh Lensotihert suitapledonaylpriag dicdpst el Ainaddition e8y ghtheymedia
certain eH&%ﬂb%ﬁaﬁ& mte% VR B3 I%e‘\z}g ?lgaltr,‘)‘)"tfﬁdnrﬂeseéf Y e&ﬁdi%oc}iéﬂz %Qizé‘s '(‘1980)

enbodi nent's expression ene measured usi
qRT- PCR ol .$jPG@R Ndsn4.d6BfOrer4, @& iied: APAT.762; mesam emn@assmzvoememsmss WO

rreasur ed C rrary. In her _enmbodi nent, th sion
ool 7o HZRBEHERT LSS gt NSHRE %@ iy WaphPB P %ﬁf%mef A B celis: AT of
embodi MeNfiRse flGiaRRBIR ngﬁ?éﬁfeﬁt%ﬁ'a@ﬁeée@éﬁ?ﬂz wath HoRBo=I8 AR /0P oflRASEE fakfbryiSi NY
| HC assay. In certai'n enbodi nents, the treatnent prevents the benign,

pr e- cancefsugk as msulip trandtamst at éodaramtgmowith Gretcsp colfs (ﬁgclaasrsedmlst ctlprmdeg ancer
In certain enbodi nents, the,trea nt.. W S and/ or

ant agoni s£4¢ %%%ﬁ?%sﬂt%ea“ﬂe"? %ﬁ{ C &%Fﬁc(t@}lcﬁ ?‘Sﬁ %t chguERy as bdeiéSine
pr e- met ashd ihGnfidifSU LKt QN ERASs SIRerenent™) the fa&%ntsl Qef&IdtRliRorganic
enbodi ments, éfficacy of the treatnent with G CSF antagoni sts and/or Bv8

15ant agon cenpqundansiadly mcntcat énalypndettatinnnintye rheoemepr eggiebrnd glnebseo:fr an

G CSF, Bv8 Si ,00A8 or Si 00A9 net.ast at i n

b 6. met a5 EHV o eagHE SRS ARY A5 Brrasur PR be piBeBi R ove s
and/ or pr ghgbprifX BéRSEirbdnk ete @ uRfl beEBwnMythdde sﬁnle@me @ﬂd/me coitul@0A9 are

up-regul ated in pre-netastatic lung and/or netastic lung. In certain
enmbodi ment@nditins, sucbas Hspneratiachpdmnd -ty Bkagrg @@wprpglowly ueslcw by ghejlfost ¢edl

oo Sy S S esiih. AREORT nOE e P ER AR B G ey T cer tai n
enbodparent s, t Mehchnghigresoimbihdn tahhiquBy &ead‘mhbb@dc/anr‘t%%i@@&eﬁ veragBNAarly, in the

expr essi on IeveI and/or(ﬁgpteln of Bv8 and/or MWP-9 pre-netastatic
| ungs. | nPEEHERIA SRAM RN Hisht s Secrdied infQ e rRHH U !ﬁihgﬁ@tﬂh@eﬁmémq body is

efficaci Oﬂﬁrwkéll% pd3at rsq)&ég ?Qﬂlchﬁﬁee&eé)ﬁgde[ﬁ%r Ms?&ﬁls%r%ﬂ%é@ %rckghl%V&l of

By8 and/ or reas ter treatment with antr -
ant i body. fdrmxmapleabmcmmﬁm@ammrnrmltraﬁwammmawmtentthwﬂttbodms se@efﬁﬁnmrﬁw body
reduces the nRNA expressi.on IeveI and/ or %roteln ex re sion | evel §y8

i o NVPEGEh e SO PGS P B 6t B P Lgeseted iing

25  commercially available protein concentration filter, for example, an Amicon or Millipore
Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the
foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the growth of
adventitious contaminants.

The antibody composition prepared from the cells can be purified using, for example,

30 hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography,
with affinity chromatography being the preferred purification technique. The suitability of
protein A as an affinity ligand depends on the species and isotype of any immunoglobulin Fc

domain that is present in the antibody. Protein A can be used to purify antibodies that are based
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The invention provides conbi ned therapies in which a G CSF antagoni st or
Bv8 ant agoni st of the present invention is admnistered in conbination with
anot her twenamyn14B30Conbi nati on treatnent specifically i RCra$es 0oms72

adm ni stration of a G CSF antagoni st and/ or Bv8 antagoni st herein in

conmbi nation wth a VEGF antagoni st, such as an anti-VEGF anti body. In

addi ti on, oohumbi gr.p&tor y& hyavytdheinGS(IG8Emark agdni. dvwuant Marh B28l-ah{ Bg3Ni st s
herein can be adm nistered in conbination with one or nore further agents,

e.g., ant PreteiRées regernendse fonad moust/igpturrs apdfondapunop 9y o neM&stit i cs,
ant1-ang! 848RPS59s BORRHS The ARt 1o RN ARCURE) A0 LRECARTHL SRl Qb et

vari ous neoplasfic conditions. ant agoni st or antagoni s
t he i nvenbitonhaamthecsaderaviilabler ddiechericalyl sfable matices puchatebn@dlicdrpord glhss or

anot her agent that i.s effectiye for those purposes, either [n the sane
5conpodi t P%lﬁés&fre%%h%sﬁ&b%@e@ﬁﬁyo@r fesisi dlow Tate andsdhosighPRICS S ITBS BNt

ant agoni s a S : : i e
composi 1 Boar ol o NG, AR oI RR L Sorain, 1S PALELOR)

di f f er ent ABMMnesh (Jafll BakdrpRitidpsbuizs Wrinas usedhlyfor purifaddo.i Othel teghnitthes for
adm ni stratiqon cap be done sequentjially, in a&y order. In certain, .
enbodi menPOE RHBHCAI08 SHethy Ty P pANATAT I88-cxg1ag s solumg, athangl BrSRiGtint hs,

can be pr i t i-0NS f {ddrans.
For oxanple R ROEREE oAl A RS oo R o oA S TR D 2
di f f enent clavinageriphl odranagmtor cklivveysehangi rosih (arkaw s paldaspartsd 4cad talomay,
admnistration of the different antagoni st f)r agent. of the i nver,'iti on first
is al so coMPERniatiste. THe-FerFbcand iRy fale Preraritphian arcalspiladle

admi ni st egad WnklonRfe Qﬁﬁbﬁﬁgt, i slGl@ly.s or 1lSveterinarian's discretion.

Dosage admni stration an stnment 1's done to achi eve maxi mal nmanagenent
of the conditions to be treated. The dose will additionally depend on such
factors as theD:ypeUsés afferCeantagorigts amdtBy8omtagmustand t he specific

resent |y used ang-cah Bkt e rebaE A ae Pie L Brdrey HPPOR Ty RRa, JO5T
the VG @ﬂﬁl&_@ﬁfﬂi@'&ioﬁ@ﬂtﬁ[&Eerdhérﬁﬁdﬁﬁ@Tagé’tﬂ(s%%ﬂh@inhﬂfiti&h@f ABI0YERAS, Aftnor! N
certain enbodi nents, the conbination of the inhibitors potentiates the

ef fi cacy oictastagispigmer celhinigreiden anpier themedulsberaf mabibizatiasfaf(glllbHGnl + cells or
I mprovene .0t £ f I IC agent at its common or
approved 51sc{é8naég§m§ g%&rﬁ%@a@gé?%@'@rgﬁ?ﬁé@% Phar maceuti cal Conpositions

herein. Anti - anrgimagentgetd foet@picatnicnt lotliddev$ tHcpré@ncianggioniase Metdfacie fumors
treatment strategy ained at 25i nhibiti ngo t he devel gpnent of tunor bl ood
vessel s r B¥LIUPES gt arp CaRADER Mgneiatirsieing © 4 Bregugipyrtic organs or pre-metastatic

20  tissues. The treatment methods of the present invention also target tumors that secrete G-CSF,
which mobilizes Cd11b+Gr1+ cells or functional human counterpart of Cd11b+Grl+ cells from
bone marrow, thus initiating the pre-metastasis niche. Examples of human counterpart cells
include human immature myeloid cells, human myeloid suppressor cells, precursors of human
neutrophils, monocytes and macrophages, and human neutrophils, monocytes and

25  macrophages. The treatment methods of the present invention also target tumors that have
increased expression of G-CSF, BvE, PKR1, MMP-9, S100A8 and/or SI00A9.

Examples of diseases and disorders to be treated by the methods of the present invention
include neoplastic disorders, such as those described herein under the terms “cancer” and
“cancerous.” In certain embodiments, a disease to be treated by the methods of the present

30 invention is a metastatic tumor or metastatic cancer.

The treatment methods of the present invention also provides for treatment of benign,
pre-cancerous or non-metastatic cancer, wherein the treatment prevents the benign, pre-

cancerous, or non-metastatic cancer from becoming a metastatic cancer.
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tunmor growt h. Because angi ogenesis is involved in both primary tunor growh
and netastasis, the antiangi ogenic treatnent provided by the invention is
capabl e oWoi2nhiidaiertsong t he neopl astic grow h of tunor at PCmarSpeiomessy2site as
wel | as preventing nmetastasis of tunors at the secondary sites, therefore
allowing attack of the tunors by other therapeutics. In one enbodi nent of

t he 30i nvent i oithe aveitioufucher prgedes wethpAefoa peadi ¢tmgivehedlrer ampdtastatyi togeninca

t. | h nbodi t ti- : [ h h tic.
agent. ot PR B R S b £ D NE T B PR e B b it un
in the ar Egamples bHdichendiRRE endlid RErhefifl Rihc@icHa sarhpls bBAINGAGRIm BRIfgafibAt ONS,
and by, e.g., Carneliet and Jain, Nature WD 2011/014750PCT/ US2010/ 043872

407: 249- 25ampzgeecell Hut pxrasses Bug, PKINband/er ®R&SFevls:corteig coibodmentsy the

5000, 00 s e ol SRR R

ant agoni sin est@{ro¢mEBdBmant agOAMRNA icSpréssich cclad iy guat iomciMutdd BihgafRT-PYRG-
neutralizing antibody (or fragnment) and/or another VEG- antagonist or a

VEGF 5r ec@piffrRaht o smbpaisiqngtheymRNA crgessigneydds mgasufesh usingpsrearrary.
sol ubl e V : - : Lkl ns (e.g.,
NRPL, NRP%G%O?‘?‘%Sﬂnﬁﬁ?ﬁeﬁég?%@g?‘a%fsﬁ%qg@ t%ﬁ %c%gﬁég%‘éﬁl@g{ G@E&R

neut r al i zhylgidartion )/HGFRrtaintcntbodinemts, tloprorirceypressivailgie of thhigon¢ BrmscasfireVEGFR
tyrosi ne ki.naflgé RTKi, ant.i seﬂs(g stratrghe%i es for VEGF, ribozynes agai nst
VEGF & viteps [ILC apvayr 41t ook g dimeptsy tha Meamspt Risren®s L deniey). RGTBNTRIL S0
thereof 104l hRERAkLEIKr 1B RATtdONRkaYtatil WhcBf. HRERARGBIRNGS, he
inhibitors nmay optionally be co- admnistered to the patient in addition to

VEGF ant atyestinent withl GEC8BRntagomsfe and’or BmdlAnag@igs pireyeige thicgnetadtaticomnteifrom
enbodi nent,  one. or nore addit.i onal therapeutic agents .g., anti-cancer
agent s, o DR AT rEyb it Mol b B 0r e defoadi Agoni ot BB
ant agoni st, t he Meahn SHbRBOBAS offiddeHoP Ehefeaddrit v G AN S RhSond@GEiHd/or BN
certain aspects of the invention, other therapeutic agents useful for

corbi hat | dragUmSY, cembe mepitoicd pytdsterainggrthaskpigetiesiesclat BESFaRvaddHR bt
| ncl ude o\AGH.&3NGEXs épﬁ(ﬂ)‘z&ﬁﬁ;pré- fhistati %g%‘la%ro\fpmg-ﬂl%{a !aﬁgkigs%'e. i satagn: S
ratron-or ra S

(e.qg., involvi'hg frradiation or admni's I"oact’i ve 'su ances),
chenot her appoditicaa] e MR MAtdxpaRiibn bavlsandegpriidn kktatbierds of Bngl MNPAR, i n
the art, qgr conbipations thereof). tAI ternatively, or additionally, two or

mor e 20anti YUt @/ HIOAG arhiep-Seamatest inRRMSHASHSK AU A Rt sl e g cortain
di scl Osedellﬁg ﬁh&n&%e%gﬁ&m %Waﬂ{i%\%rﬁgibggy fsr%?ﬁ&gfdugmthe §9ﬁ? QB Rssidd 1YY

be beneficial to also adm nister one or nore cytokines to the patient. In
certakh aspEot mpteithexprepsentléyahopPBoy aber MMROhodewméasedbitdyithd meptmettasitlasits

B L SEL e AT o 0 PO Sl R VEGE g 8 G5
to a pati giRNAURFRRibIIcSeltadd/ 0P hrditia @R BIEdnd/or MMP-9 in pre-metastatic lungs. In
certain embodiments, the treatment with anti-G-CSF antibody is efficacious if the mRNA
expression level and/or protein expression level of Bv8 and/or MMP-9 is decreased after the
25  treatment with anti-G-CSF antibody. In certain embodiments, the treatment with anti-G-CSF
antibody reduces the mRNA expression level and/or protein expression level of Bv8 and/or
MMP-9 in pre-metastatic lungs and/or metastatic lungs.
The invention provides combined therapies in which a G-CSF antagonist or Bv8
antagonist of the present invention is administered in combination with another therapy.
30 Combination treatment specifically includes the administration of a G-CSF antagonist and/or
Bv8 antagonist herein in combination with a VEGF antagonist, such as an anti-VEGF antibody.
In addition, or alternatively, the G-CSF antagonists and/or Bv8 antagonists herein can be

administered in combination with one or more further agents, ¢.g., anti-cancer agents or

96



wi th, cancer. A variety of chenotherapeutic agents may be used in the

conbi ned treatnent nmethods of the invention. An exenplary and non-limting
| i st of cWermtimawmpeuti c agents contenplated i s provi de@Charsedn/ouwssder
"Definition.” As will be understood by those of ordinary skill in the art,

t he appropriate doses of 30chenot herapeutic agents will be generally around
those al r dmtypceingl ayeandiogenkiinagaals, phartapicssateizeiion thhapeltente estapsaes cs
are adnlnlst d aI or in conbination with other chenotherapeutics.
Varlatlonn?ﬂ’ ﬁgéﬁ% 6&?& likely occur depending on the condition being
treated. The physGecsp aﬁud Mt vign@taobRiat SYRAE indehtiorP@nakla8ndifstdRUSEAAIRE

t he appropriate dose 011/ 014750PCT/ US2010/ 043872 for the individual
subj ect. orin COHTbmﬂUpﬁ\Y@ﬂHU@ﬁwpﬁmT that israstoRersfoa those bripesdst ¢ithes irf the sameat i ng
a patigent fractory to previous anti-cancer
therap§ ﬁ%%%%%¥%§ f%% é?%%cﬁghgﬁteg met hods and conpositions for treating

rel apse tumor Fhowdhin®tratieh apthe aaapcEkt maldr agsmyedn beRRIn@ RERultaNEBIs]YE @0 wis
or relapse cancer cell growth is used to describe a condition in which
patients &RgECgBIPAY BN OF %@% ngre Iﬁhsélﬁ%t C@mméntlen%wm%msgma%m 2

t her api es &rﬁmgstra 18@&&1‘?& tptlﬁ‘eﬁ-n?f]‘?fvgﬁnbl s | i 1§Wﬁé‘9&rﬂ i ¥ion E@rﬁbé‘&dﬂ%n therapy,

surgery, ornnna era |nnuno er apy,
anti - VEG:salmbmtinbldylmdmgmqim hpearrtalmethhmdlmeatssmmmbds thngmgrfsq:meunnMesr teglageno f or
t he partlcular cancer) is not c¢ |n|caII adeqguat e tg}treat t he gﬁplents or

the pali eMesksipanentivy C%‘FF‘gIérFSqné WEEh ea?ﬂ?“ﬁé fong phhe dyp OF oFs cRRIpgEIons.
therapy spghedafife, ttlrbe@EGPQﬁﬁa%Bﬁ@t 1'ﬂ§§age Minﬁé‘c&@@hrs@ﬁ%ﬁ@&zéd’ By b QTR anﬂa@omst

certain enbodi ment's, the phrase can also refer to 'a condition of th
" non- r esponagent/ Hewevart somyltangans ahmipisgagon ondinghistteswr oflshe pﬁfer@mastagdrmst or

respond to the ffer fromsi ffects, devel op resistance, do not
respond t 88%°h f?ﬁi?%ﬁbml§§tﬁﬁ?“}%?ﬁ%wg‘@ |sfactorily to the therapy, etc.

I'n various enmbyai BERItSc athobRRGEthekfpelift ARmS ddaiThTstc8IdOMINbOdt tHOFIRRR:Ss or
cancer cell growth where the nunber of cancer cells has not been

si gni 1§ canetPynaragscskretion. Rgsaghednaiaistrgtionind adigstmentiedonpsto gehicyemaximal
signific aﬁltahw% Sft‘ﬂe c8ﬁdlﬁ&§s ti’a s rn%%%ﬁ d gh? doge%llllsadﬁﬂ%n‘[,ﬂ%%;%ﬁd b ‘3{;1 et £2003rd 1

Size or inn ermnation o cancer
cells areay abaﬁmﬂthmeuge @@éﬂﬁ t®be uedans ehecpoeific patddt bginQwtehted aSuisblgrade
either in vivo or in vitro by any nethod knomn in the art for assaéang t he

ef f ect i veARwgeior theeMEGE ﬁfltaS?Plé%ﬁﬁ%I%}OS%@]eF@t y2ued pmpeanths layered due fr
meani ngs  of i Q&ﬁ)‘ﬁ (s Oﬁif’er%?{ )oF HRCYBGK an %g%m d"tES 8 %nv%t?$&1§5?% @ context

as well as usingt tions provi erein un nitions.
20  invention. In certain embodiments, the combination of the inhibitors potentiates the efficacy of

a single inhibitor. The term "potentiate” refers to an improvement in the efficacy of a
therapeutic agent at its common or approved dose. See also the section entitled Pharmaceutical
Compositions herein.
Anti-angiogenic therapy in relationship to cancer is a cancer treatment strategy aimed at
25  inhibiting the development of tumor blood vessels required for providing nutrients to support
tumor growth. Because angiogenesis is involved in both primary tumor growth and metastasis,
the antiangiogenic treatment provided by the invention is capable of inhibiting the neoplastic
growth of tumor at the primary site as well as preventing metastasis of tumors at the secondary
sites, therefore allowing attack of the tumors by other therapeutics. In one embodiment of the
30  invention, anti-cancer agent or therapeutic is an anti-angiogenic agent. In another embodiment,
anti-cancer agent is a chemotherapeutic agent.
Many anti-angiogenic agents have been identified and are known in the arts, including

those listed herein, e.g., listed under Definitions, and by, e.g., Carmeliet and Jain, Nature
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In addition, the G CSF antagonists or Bv8 antagoni sts can be adm ni stered
in conbination with hornonal, radiation and chenot herapeutic agents thereby
resensi t iwongiidierscancer cells to one or nore of these agerusggiommsch can
then be admi nistered (or continue to be 25adm nistered) to treat or manage
cancer, including nmetastatic cancer, and to prevent netastasis. The
i nvent i on495240-2d7 (Q66x Fpecaltalejlab,ri\fath@ R@WSiE’tL@al\?ifmveof, 3390 rAQOK20G )t 4t ar e

wih a o cup Iah P ErRiF ) e R el OBt Agp il ol B DER

useful fory &{ee&ms‘ddhrﬁaua@di C@]ﬂhﬁt@% Mg ahB8r B lafRENiSis 836NN to@BInABHM with@h
exanpl e, a cancer pati ent coul d have a bi opsy perforned to obtain a tissue

30 or cel ntsXMsiencuglizing antlodyl(er &wn@tb@dé@@m?héwﬁﬁwalg@n@t pia YEGE

assays t (0] t | I nor e
Genes 11 TS8P G MR B R R B oR bl SN R My R s o
a refer ens/@(&émmj ‘eEG/P’\RSZB,nm@FKGrTﬁéurSpﬂIl@sE(e tg@n\gatl mmyﬂ@g'mms) apaneh ai ned
by net hods well known in t ropriate

t hat
2011/ 01475W@F/%§Mkmgo\@§1?@r W&GE%@G]&%@W%@&’V & moqi%é?wmpl@fulq he
cancer of %%e{n%%torsTé)fS@EGF’%og‘%%e hénagést(@fr S%IS%&GQ gt%g s?orr@d‘és,%gdr%%'eéf e

pi ece of cancerous tissue arison can or ne n sanp

r ef er enceagamp N&"SSFm]a‘s’EG@dempImu ranegbhigt vmnaats otf aff{dr; aint ynyl cermbinatiortsi thesof.

Thus, ther@f i scl. o hods and assa¥ rovi de c %enl ent, effh}ﬁibent, and

pot ent{ al cRgtyel @fcrr SO PR i & POTOBIEABM Gt BUANGT RROORHAY bR DRERT ul i

assessi Ng,@ARNERREH &f e Phti&h LPadditgh tTo'\eE@P laBBgbA5t dnbl @USF%nPa%Bﬁﬁ{ arﬁ%r'Eﬁ%t S.
In the methods of the invention, a nmanmalian tlssue or cell "sanple is

obt ai ned amtdgmﬁnimeejtaﬁmmboqamests Dwomhomraédmmnaﬂﬂhgamwmgkm,y g-Bpremséon

et hodol oBFALY Ry B P  ARBOLROR T CRear Lt £ R 8iohdie ¥ e

skil'l ed aphthSist, dﬂaﬁdrlaﬂlaﬁg ahgfoga%15|ajg6ﬁtt ed to, inmunohistochen cal and/or
Western bl ot anal ysi s, imrunoprecipitation, nolecul ar bindi ng assays,

ELI SAIS ELI FA, 11 eRsteasesgacieobibeiinention, odhar thesaneutig agmmaspid fior combinaties,
quant Itat ru\ﬁ?ort&lqu[%r % é%%%yfnteg %?11sftso(gr Wig%n ?s 1H£ﬁ]uFé‘ét§Ai) ca(nEQr tﬁ%‘r%?fepe

for exanple protein em ca
assays, i(e.gi mﬂgéiyhﬁdldlogadaﬂ ﬁBatniNﬁfst(élgr mx@mhgmaﬁlalﬁd/o@adlﬁﬁ&tmahyss| s of 15
nMRNAs, as wel | .as one of the w de vari et-%/ of assays that can be

n
per f or nedrqég,oa@%ﬁ%%ﬁénfeﬁs) heBpBeRpy djcatpentydihsantisasceragepts §6t5e brsis yd

eval uatin S e nple in
Ausubel | o g R P B R S s a8 £ 2
(Nor t her naBitwkltcs d)dingith¢ Saut betwo &l mmteldnﬁgrpnﬂﬁtlgtnsrdJMIedﬁlbnengQanMCbolB (PCR
Anal ysis). Milti d |m"run ass S such t hase av l.e. from Rul es
Baoed NoaiM e Rl FBS peldt SSoRGE: Ve T Re bl DoutHtislss gg or more

Met hods ofyihRiged RMBOpARALF urt her i ncl ude protocols which exam ne the

presence and/ or expression of nRNAs of the one ore nore target genes listed
as URMCNAs or DRwxas dspeets.tthesmyentom previdesamgthod OThénhlan@metag@ﬁl@éwal o)

wel | knowA BRI e et SO Bk iBR! B YERroho Aag iy Sudhaffiy o bR

conpl esrenb@byorilAn®bAOESMbEUhEMdhetdpetitid AxcRisab |aqjaﬁédtls€i§beg§ble% loairkeeked
ri boprobes specific for the one or nore genes |listed as

G CSF or PRRISanNKg thEficty pﬁeheamhqrweatléag%tmy heiasod igpep mhlmétr%@@m c

s T L L,
PKR1, andcaitheplagdps piovait hereid Mpibr detfgitibon rret hods, 30 such as, for
exanpl e, branc hes!%vl be un. elra%g\d b;ll- %sg A ogdri]near;r iskklﬁ)ifl the art, the appropriate doses of
30 chemotherapeutic agents will be generally around those already employed in clinical therapies
wherein the chemotherapeutics are administered alone or in combination with other

chemotherapeutics. Variation in dosage will likely occur depending on the condition being

treated. The physician administering treatment will be able to determine the appropriate dose
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Ti ssue or cell sanples from manmal s can be conveniently assayed for nmRNAs
using Northern, dot blot or PCR anal ysis. For exanple, RT-PCR assays such
as quant iwetoue1PGR assays are well known in the art. | Rcaniseéiloogisrati ve
enbodi nent of the invention, a nmethod for W) 2011/014750PCT/ US2010/ 043872
detecting a target nRNA in a biological sanple conprises produci ng cDNA
fromthe $§anipd mdbyduabwdyet transcription using at | east one priner;

anplifying the ¢cDNA so produced usi,n t ar get | ynucl eoti de, as sense and
anti sense pri mbPSITETANERDY S Befats Bl fortikatingg paisit RjodhiTepsd
presence @bntdigcRitibiyfth ebvicils A8ti-cafN thokrdpyadthictihRihtios B pPRINQAAEtERR and
include 5 one or nore steps that allow one to determ ne the |evels of

target nRMANPeSitoNifey rgitinarelapsapimsoy groyth exrelappg ¢ angerecsl rgwibix dxalapise gndie

| evel s. a rathv I $ C y $ L ng’ ..gene such as
an st n POMRLRIES SHRLES SRU § IR i oo PR SR haPEE  or ge
CDNA can beddgdirg 6t M&ded With 08¢ bambreasiipRdilyrendiBiblcTRébPds (0., ddnecri thatepits,on

i ncl ude protocols which exanm. ne or detect nRNAs, such as target nmRNAs, in a
tissue or S¥d|as choaathpragy gpdigiien Barapyysu e hioragnadherapy and/qripielggasal

enbodi nmen . i i an;_ | i : i | sanpl e
s exant nigrayiEfobMERy; A VEOE SHBLRPRIRy RarkaNAS o OO Rirkidufi

| mmunohi stegohemntoe dlle sradularmgnaf) tsines denisdiytadoqmth@srdaethe pghiawsot the lpetients

reliable nethaod of assessing or_.detegti presence of proteins in a sanple.
| mmundhi Rk s F%Pet“_"FéF@%gt_’ePéﬁﬁﬁli ik Flthe erigy sih {?lﬁb%ﬁfetﬁﬁltlﬁ?téﬁée‘%and
vi sual i ze,g&libdH effe @RLIRBRS. 1T BHhid cnBBBRA@K], YhdBhr&RANREE M6 @'a condition of
fluorescent nmethods. A diagnostic nmarker set for target proteins can

i ncl ude ote, ‘nowoesppnsrnd/efrattordegaticntege whidudesonbapmtients fwhpagespondte therapyx or
nore, seven o re, . ei t, o re, .nine or nore, ten.or, nore,, twel ve aor
e o TR RO fsiE M bR inE. 8 pdiesiont TRl dondisior,
set, of npliReEtREy td Gt atbrapydeic. URMARSs@mboRMINSs, a Thecci® reRBbEuhi®r @rdWis logi €

acid encoding a 20protein or a protein with an altered expression and/ or

acti villy, refange cancsesdbgrewth whenctthenyrabar ohicanger clicdrs n@ygen pigrificamiy gduced,

cLecers, Rt ERt e ag 3 Rmop bt e el B B bR 88
WAP2, DMClurthBCHEuctiNolLiE ko484 in mdnbdelofRincet CXIB7 Th8 fcteBhihitioPef v:Beth&&CGhND2ancer

ZNF597, | GSF4D and GIF3C4. In certain 25 enbodi nents, one or, nore )
ant i bodi eSclkrage Fiapss teprigraw thosrelapss aneer 5eIl geeth san bpmade pithar imyige r s

E. Phar macegut | %ﬂy%{fﬁ&&kﬁd\ﬂpﬁl tg? %’fﬁr@sgﬂyﬁg @t ieﬁ’@ctmﬁesg\?gﬁ‘gatﬁ{%hg%p&n%Elscc?ﬂg',d

Bv8 ant agoni st’s, "su as anti - F antrbodi es, anti - anti I es an
ant i - PKR1using itecdi-asemtd hivenipgesiEntlapswl enticbmctonl”@né&nar-rasporsoveliimaitdhan wi t h

30 ot her therapeutic agents, e.adm ni.stered to a n patient, in accord
W th KnowrTER Rl as GERE LS dispa Ronatadi e eoi P gReba bol us or by
continuous i nf YSAANIAY e G-OXH dr@shoffsts drPR8 di¥adoRfsisaiH $6 UliRlnistered in
intraperitoneal, intracerobrospinal, subcutaneous, intra-articular,

i nt r asynovérabination with hewadnal, gadibtion angi ahamothsrapewntiadgenissherelutcsensitiamgy the
subcut aneHR A 9erlrlis rt]oI grtler grtrilgr%'of these agents, which can then be administered (or continue to be
25  administered) to treat or manage cancer, including metastatic cancer, and to prevent metastasis.
The invention is also based partly on the identification of biomarkers that are useful for
identifying patients who will respond effectively to treatment with a G-CSF antagonist and/or
Bv8 antagonist. These biomarkers are also useful for predicting and monitoring the efficacy of
such treatment. For example, a cancer patient could have a biopsy performed to obtain a tissue
30 or cell sample, and the sample could be examined by various in vitro assays to determine
whether the expression of G-CSF, PKR1, or one or more genes listed as URMCNASs or

DRMCNAS is increased or decreased as compared to a reference sample. A sample comprising

a target biomarker can be obtained by methods well known in the art, and that are appropriate
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WO 2011/ 014750PCT/ US2010/ 043872 In certain enbodi nents, the treatnent
of the invention involves the conbined adm nistration of a G CSF ant agoni st
or Bv8 anwegonim#7sand a VEGF ant agoni st and/ or cher not hecapseeioo4sgent . | n
one enbodi nent, additional anti-cancer agents are present, e.g., one or
nore different anti-angi ogenesis agents, one or nore chenotherapeutic
agent s, efa theTpeatiGilaviepe aghloadtmn of dit empéraifestemdin Tissic batpsprs dienmsed iopl e

i nhibitors e anti bodies to t sane anti.gen or | tipl

ot | bod; V8 Sheprear Rt A eSO S rtgnet 4 St phafesics
cocktai | ehd @irdrbmicapplleratiied anuikhtlPeeAtEmpcraddiisin@ tigded THS, thd he Bv8
ant agoni st herein. The conbi ned adm ni stration includes coadm ni stration,
usi ng sepdiselpecdethodeandansys preyidg qvgwénlpma@fiﬁiﬁ@éman@a@tenmlhmoawf&vtwand/ or
consecuti i, &

ant agoﬁl st{q%?r%st WpOEB l(taa% %‘% ?&] I]Ifgm%tlofq]t %erfhla es%(gélﬁg ﬁrlxggt?B i CJC?\W%/E a7 lesé—OE:SF
ant agoni stre@tngB4Bcaphageni st, or may be given si rrul taneously therewith. In
one embodi ment., there is a tine period while both (or all) active agents
si mul t aneous!| yliethemethadsiof ths 18V%1|06a4 mgpymalipp fissic ofgell paedlp isRipeb#ndor

treatment .of 19 ?og%g%re%@&n eQ)lPrrﬁcﬁ'E 8*0@?1@69?. E;q%rEQEOMEOQJ bﬂ)ﬂﬁr grs ina

15i nventi on vm | sease e treated, ef1 ned
above, thsans@vean beyarwtgcted by rasmnﬂkr bfmeﬂibé@lagies, mmmdfewhutlhae lknhwhnﬂ the artsand

adm ni stered for e or th tic ur oses lOU t herapy, the
pati ehd " sUREFHPRA y e§?@'ﬁ§ aﬁwan,rle%elﬁ%ﬁg ut gttty iR Misipcemifal atidor
di screti ofy@Qferd Bt Qﬁélfs‘fkdﬁrﬂﬂluﬁgpﬁéélﬁitﬂ{bn H&?echl&?bl?ﬂdh%r asha%szEMS@p@LIFA

adm ni stered to the patl ent at one tinme or over a seriés of treat rrents I n
a conbi natluonesdches agpiyated gilheorfing KA COhpukthe libasjuaitithives H0ohbend asmyaiae for

adm ni stered i;n.a t |caII ffectl t her.apeutical.l
ey ot PRt ik ELARSHES i, Sl SE el SR i tbin Srbesi A ebrEnied <
such t hat casifafic abfivdty @%@@f m%zz@%@pﬁ&haﬁ&pmﬂh&ﬂmmm@ Rhd/BPPERIMENsis of
co-adm ni strati on of VE ant agoni st and one or nore other therapeutic

agent $5 r BXRINAS ap fetadgry peholdhe widd virtetsoef assays Heat ca bepirigmed Seasec ard/or

e L LU Ly TR Bl L

syner gi st founéf foe exampfie ihauapeliétiat.aldby 1 895) €ngicst ProtoaoBUN Molmﬂd}aalobgp,unmmf
VEGF ant agoni st and one or _nore other therapeutic agents,

It ngont o9 bahe MiyEnahd AsoRhEn e § GRan oo E A5 HE BB ATy Sidont
and/ or an]\ﬂ{‘tﬁ}?ﬂe%ﬂ’lﬁﬁﬁmﬁ %Q%s sREGEFRRIL Yvhi QoYU R‘uﬁets'fﬁl%d Mﬁ‘élfmn%'cg%&‘o%%mel

reduce or e nate con |t ons or synptons associ ate a particular
di sease. BioepsmdMydp)omitdie boypedand severity of the di sease, about 1

jig/lkg to 50 e.q. .0.1- 2 / Kk of G CSE ant agoni st, Bv8 anta i st,
VR St agoni oMb B fisc Risitign dimter SisUHle Do M el AT AP s S of &
an initiabxaRiindAterRIAS 3G el RO BEdefEARE 1iked b BRRAENARor DRMNNRin af OF

exanpl e, by one or nore separate administrations, or by continuous
i nf usi on. tigsue or cell sample. The target genes also include G- CSF and PKR1. Methods for the

evaluation of mRNAs in cells are well known and include, for example, hybridization assays
25  using complementary DNA probes (such as in situ hybridization using labeled riboprobes

specific for the one or more genes listed as URMCNAs, DRMCNAs, G-CSF or PKRI1.

Northern blot and related techniques) and various nucleic acid amplification assays (such as

RT-PCR using complementary primers specific for one or more of the genes listed as

URMCNASs, DRMCNAs, G-CSF or PKR1, and other amplification type detection methods,
30 such as, for example, branched DNA, SISBA, TMA and the like).

Tissue or cell samples from mammals can be conveniently assayed for mRNAs using
Northern, dot blot or PCR analysis. For example, RT-PCR assays such as quantitative PCR

assays are well known in the art. In an illustrative embodiment of the invention, a method for
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WD 2011/ 014750PCT/ US2010/ 043872 typical daily dosage m ght range from about
1 jig/kg to about 100 ng/ kg or nore, depending on the factors nentioned
above. Fowonepea#rd adm nistrations over several days oPrcClrarsgen/,4ztependi ng
on the condition, the treatnent is sustained until a desired suppression of
di sease synptons occurs. However, other dosage regi nens may be useful

Typi cal | ydete¢tmga target mRINA 5 swbilologachrisamslt epmgrisespoddiciigeBY A dfon the sample

i nvention _until dosage(s). i s, reached .t hat pr.avi des requi red, .

bi oF ogi oaPy Bt R RREh Bk ScleRt SRR Bt aBl e B N0R eshSrusing
noni t or edtaByet GERMEBEIEO RIS sbReNH dh@endNEHASS &Y Bmplify targeFEDNAX 8RR, and
preparation and dosi ng schedul es for anglogene5|s inhibitors, e.g

ant i VEGF deiesthadhenresance i s ampli§ed noeg t ehddigyushehgapthpdaeisiindade CA) |
may be. us 0 or di a o i Qn ef.erm

e 11 2ai Py By p g e M afl FPREI TR S The wel Al AtRaReRRR 0% bRl hemype
and dosi ng:.gdhsiliemcbaly sushinbiendlchels apeniphatiagenittol FRNAScqracte atLor di ng
to manufacturers' instructjons or as determned enmpirically by the skilled

pract i ti ongusclsepngr gencomch ayayyinfgmely mesaicsls PrfiongHertbe Maugisg oAithe al so
d i bed,j,By; | ! ai irn-sl- - - ion
escri be aﬁ%%?%%%aﬁ%}l efifimbfid: fh'}’tbﬁ-t PELbYdim@his! @{tﬁﬁdé‘?‘of\%k VAR

Bal ti nore, Icacy o e treatnment o e I nvention can
be neasur edlthly pvatocadsushehdgainntesr clotrnomRNAsS adthias taygetl mRNARginreetopptact dotl
di sorders. qu exanpl e, ca&ggr.treatnents can be evaluated by, e.g., but
not | it t SANRIH DY MYURGAITRYE PPRS- tunor wei ght or size shrinkage, tine to

progression, dyf &nOmBSdiSity bY Be inRnfGA 8RS L8R IROFIMEM Hdleins QY 85athble is
response rate, duration of response, quality of life, protein expression

and/ or actxaningd uBeg musenahgochenistanagidotrening pagestls POdesdbrstdrddmnet siaming
target the .tunor vascul ature and not n ssarily &t he neoplastic cells

t hemsel ved! IPHey < BB Bisdire™ SO 9L o HauS Britigdiar asedye B decting fpsertee of

t her ef or epf@ding BANah1d Ninttigh oMRASHHERSstGNATHIET) i téhni RIBS u@lizeGnl MtiBAdy togrPRNSES
to drugs. For exanple, tunmor shrinkage of greater than 50%in a

2- di méhsi ahyiseigp yeliuar antigens ig samdenerably by shfonfageniget flapicaegnametivgdnse.
However, the inhi.bitaor J | . Lnhibiti (0] tic
Spread vi t hout APl 1S AERE bl A RHRE: SLAL O BBl Y A6

t unour i st &ur or aot€ Cive oAaed, dixNeH ioreppPEDaches:, tightlet o] Minagr flofd, Gacyr of

the therapy can be enpl oyed, including for exanple, neasurenent of plasma
or uri nar JoRatkels opmoks, &?%%mggn%reaﬁ?&ﬂﬁ%h%r@@ﬁeﬂﬁee@for%wé@ eH® sgjhot

radi ol ogi Gfe LRGSR unkd AN or ?Oiﬁ\ggrg‘ﬁ%e Rb1d i iL DHEALL GBid e%@%dgﬁé Lcle of

manuf acture containing materials or the treatnent of t
di sor der spwiteinlioag poséingvithhen adicswlraeresside sud/obadivapond is sclgrtal/drdmdhe The

article o nuf act C [.se ont ai d C I psert.
Sui tabl ¢ CORATFier & S QaBkRE oo ek SrE: TBESF e FEgLteep. &y RS adSoaP:
The cont ai pef B, OBRX A2evih o Red, £16Pesy, CRIHERY, RicpMRPRITING|, 1R ANVES9 I PSS, OF
plastic. In one enbodi nent, the container
CRIPTO CR-1, MPHOSPHI1, CDH6, WWP2, DMC1, BCHE, NSLE16484, F9, GDAP1,
LOC375188, DNTT, PPIL3, KCND2, ZNF597, IGSF4D and GTF3C4. In certain
25  embodiments, one or more antibodies are provided that detects one or more of the target

proteins.

E. Pharmaceutical Compositions and Administration
The G-CSF antagonists and Bv8 antagonists, such as anti-G-CSF antibodies, anti-Bv8
antibodies and anti-PKR1 antibodies of the present invention, alone or in combination with
30  other therapeutic agents, are administered to a human patient, in accord with known methods,
such as intravenous administration as a bolus or by continuous infusion over a period of time,
by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous, intra-articular,

intrasynovial, intrathecal, oral, topical, or inhalation routes, and/or subcutaneous administration.
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WO 2011/ 014750PCT/ US2010/ 043872 hol ds a conposition which is effective for
treating the condition and may have a sterile access port (for exanple the
cont ai nerwory1ia4mn i ntravenous sol ution bag or a vial Raviusgoia/osisepper

pi erceabl e by a hypoderm c injection needle). At |east one active agent in
the conposition is a G CSF antagoni st or Bv8 antagonist. In certain

enmbodi nent s,  t hecarein vebaljents, the tmtme® @Ske Fantidodyolventhe epmbined

enbodi nment t he .act nt. is v8, ant.i Y. bel.

nesoct at ettt iphal §5-CHF Rk SRR RE e REE enPeBhis a1 o
treating themeRelipbli@dagdht. CAQING@mbbBink®it tadtiRioBAMMELMBEIrSgeith BreGRENRI, B ,S
hol d a marker set Wmch i s diagnostic for detecti ng netastatic tunors that

will res pgmjorem@@c,dtlffvrént;ﬂmloarxgr%&tlmgem& Pnepran@schemethganewic agaets gitc. Bl

ANt 2908 Sl chorf LS e SIROSLARM Graih of FARLIBIORDL o TR SRIRERL O

and/ or a EHRME:iﬁe aﬁh@nadrtmmhgle(ahnmwta@ﬁﬂﬂérenﬂmwefm loff fiRy ineaitiph) $1eo@e second
cont ai ner rising a pharnaceuti cal I%/ accept abl e, buffer, such a
&

phosphat e%‘h‘? igreat agafktaibof diffgEa clenagy f‘li’%lﬁcéﬂﬁltﬂ@ﬁ@%@éte?élvﬁfh@ﬁBVlgurt her
details o

exanpl oo YBERRNRM | AL Gihibd MELERIRADHCR B LA PRCROT bl
manmary t fu’rnmlattlehd; ot 4 sieglc HHMR act G AfRINNUTION, andrvd cofxedvtiveRelxtiristration ieteithdr
Cancer Res 38, 3174 97 | akson, CJ an | er, FR Cancer, Res 52, 1399
(1992)§ werder¢ Fegifxgm B P%ﬁﬁ&?wﬁ%@%wﬂ Mﬁ@?%%&e@a@t aﬂ@lmwr ioh gt

20 br east (a5 ¢ISFOMReokRWOSB I AEa s‘%'d} t(e:%@n sifHaRLEE CrdrDyRe Iﬁ‘-’drﬁnom
were purchased from t he ATCC. - VB- 2 MDA- MB- 231" cel | s stably

expr essi ngrnbmbnfeet dzug isweetmac perend \xlei&m@nh (Qr/ﬁllaﬁetd@, agOAlp sinnIianpBrsPBaxeKthdir ar e
GFP expr eﬁ}? ¢e tl SiiaPr evi osul y passaged through mce in order to generate
highly tu g%‘fﬁ &c bvéqlff line. They were generated by tranfecting parental

MDA- MB- 231 cel Egr B8 pYdviehtiotesi tRiatB4RI0€ 8baNg, (i Bpopristt desnse lomhe%lgaﬁtwﬂl@dﬂt ly,
GFP-positive cells were injected subqutenousl (in Matri into SCl D bg

m ce. 1V simyretianuyydk depged an H@rtvmqfehsea&mtthﬁmaﬁén%deé@ﬁd Qg%@r dejsgwirdy eed and

expanded

TRVt o B N B R L

Car | sbad, p@ﬁbsesﬁﬁbhlohmappﬁthaﬁﬁmmrcanﬁ:uuphtefgeaﬁdadspmsdfno&ﬁaﬁf}ﬁﬂﬂaﬁ dnitigga,
St. Louis,, M) cells were maintained at, 37C in 5% CO2, 80% hum dity

i ncubat or discrgs I?gfj_tilp eHandipgphysigap 10)egrigiter is suitably administered fo the patient at one

time or over a series of treatments. In a combination therapy regimen, the compositions of the

20  invention are administered in a therapeutically effective amount or a therapeutically synergistic
amount. As used herein, a therapeutically effective amount is such that administration of a
composition of the invention and/or co-administration of VEGF antagonist and one or more
other therapeutic agents, results in reduction or inhibition of the targeting disease or condition.
The effect of the administration of a combination of agents can be additive. In one

25  embodiment, the result of the administration is a synergistic effect. A therapeutically
synergistic amount is that amount of VEGF antagonist and one or more other therapeutic
agents, e.g., a G-CSF antagonist and/or Bv8 antagonist and optionally a chemotherapeutic agent
and/or an anti-cancer agent, necessary to synergistically or significantly reduce or eliminate
conditions or symptoms associated with a particular disease.

30 Depending on the type and severity of the disease, about 1 pg/kg to 50 mg/kg (e.g. 0.1-
20mg/kg) of G-CSF antagonist, Bv8 antagonist, VEGF antagonist, a chemotherapeutic agent,
and/or an anti-cancer agent is an initial candidate dosage for administration to the patient,

whether, for example, by one or more separate administrations, or by continuous infusion. A
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M ce. Mouse manmmary carci noma MMIV- PyMI mi ce were obtained from McMast er
University, Ontario. Female Bal b/c, Bal b/c Nude, CB6F1 (a cross between
femal e BANB/2011zna7smal e C57BL/ 6) were from Charl es Ri ver pCahise@non3s72

(Hol l'ister, CA). Female C57BL/6 m ce were obtained from The Jackson
Laboratory (Sacranmento, CA). 5 Maintenance of aninmals and experinental

pr ot ocol styneraédabhndhsegenigho Fdngaifiom dedet ak/kgdgabattilon sngkglomppreodemtniiyg on
Institutign Ani mal. Care and_Use ittee, . Tunor del 5. 67NR
163FARN, | TR0 BAE O N o} 1 FERIeP S L oSl IS BREASP Rt o ¢ he

ri ght At hdgRaamgonitBé chriginf tHear@teBa fsfint veBbrdesiled kiispréRRmITdidkdcon of
200, 000 cells per 101 of PBS. Anti-Bv8 treatnent was perfornmed as
10descr i bexnpeesoserss.yHoBawraether dosage regimenNgrayrhs ussyl. Bpscaby thexdioryan
Briefly, anti+By8. tr S 'y . f E:

monoct bnalt et 6 PRGOSy ol Eflich IR oo G it ST O s he

i ntraperi tagogad biotgicl offc@dMhabsdgiat bbthe thihpy s AgwasEnfienNLchdahomitiredbgdy
(10ny/ kg) served as controls. Antibodies were adm nistered to tunor-bearing
mice tw cEORYSBYRORA! togBRae dndiagttyant | - nouse G- CSF mAb (MAB414) and 15 the
mat chi ng isoty : b Sresi i i
adm ni stered a'? grt %Xgﬁcﬁ)gés?g}%? %aﬁléggg%?gﬁ%%g%e%%%@?g{?%é%&g%%@ “f%? o1 al?rtrles
wer e cal cVEditeahtbodicy, sotthay ANASTUNRNG enbetedl, ISopthdSan Rradaisve, €Ap,midyalse used
(0.5xLxW2, where L is length.and Wis width). B16F10 and LLC cells were
r esus pEndBOKING PHUERTTELY Srtigetiqns of Ste‘é%gnra% ey Bﬁtﬂ}q %&fed(p@%wer-

factor-reguaRher Bgarﬁ]?ﬁé ﬁfb;j%?@t’fbn RAHIRE S chddles Tk A BGhGHerapQRiciasbats %QEJPS

subcut aneously into sal flank of C57BL/6 m ce. Tissues from B16
or LLC beasddrageoriding tomraputinbirgs edsthuntionher asaletosminedfen@atically-b@rtheskibB¢d s and

Bv8 expression 15 days after tumor inoculation, at which pojnt.cancer cells
wnre not Berdivky PRATRES ST hOR AR oo Bk PO R eI I " ce
wer e anal yzeslodbrapp Sknéedmp, MiGimRkE, Rallang LBYidshaBakineevae{i®eoped) and
week 12 (netastatic nodules were clearly visible) of age for the expression

of G GSF and BVBe phicptaefithe Bagmenhef the yygetiomeampepyodruise G tviayeussingppingss
(litterma t y [ e used
s cont r of AR Rt hEIRGE N £ ARG IR G Y (BRAUBh R e

ant i - G CSevatiasetyby, MT\buPyidlTliraidd o, weiod régedsaing thnfioravsightionBizy shrinkaps, tihe to
12-week ol d fenal e(f. Al 30 isolated cells (tumor and stroma) were counted
and r esusPEsERsHoR: duratp RESHE v\l RIAgISFs o reswdl pls o yrapll FRspJEse pHis: duatrang|

(L300 AR e ok BOLPAPOR AR SEDIERE oS0 s
cul t ueed desciivEMeeippargatetht eonoi viabculBEe afid @at meatsandyt the aedpilasBe 8ells
themselves, they represent a unique class of anticancer drugs, and therefore can require unique
measures and definitions of clinical responses to drugs. For example, tumor shrinkage of
greater than 50% in a 2-dimensional analysis is the standard cut-off for declaring a response.
However, the inhibitors of the invention may cause inhibition of metastatic spread without
25  shrinkage of the primary tumor, or may simply exert a tumouristatic effect. Accordingly,
approaches to determining efficacy of the therapy can be employed, including for example,
measurement of plasma or urinary markers of angiogenesis and measurement of response
through radiological imaging.
In another embodiment of the invention, an article of manufacture containing materials
30 useful for the treatment of the disorders or diagnosing the disorders described above is
provided. The article of manufacture comprises a container, a label and a package insert.
Suitable containers include, for example, bottles, vials, syringes, etc. The containers may be

formed from a variety of materials such as glass or plastic. In one embodiment, the container
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(10mg/ kg of 2D3 nonocl onal anti body) or anti-nmouse G CSF (anti -G CSF,
2.5mg/ kg, MAB414 from R&D Systens, M nneapolis, MN) was initiated 2 days
after turwo 20nigawisati on by the intraperitoneal route of padnispéistonzsr: on. At
the end of the study, lungs were perfused with PBS and fixed in formalin.
Subsequently, 7-mthick sections were 5 H&E stained and tunors present in
| ungs wer boldeaomposi@m wh@hafgéfecmm éw teeting tdresofditperad ady byvosetenie agegss
each | ung r MB-.231- X1. 1 Il were r nded at a
oncent 1 AP Hob RS Fsaniaincs sl b Hari EREnia T gion ek B & Mk R Seop
Phar mi nge?her@%@ﬂei)?%%y‘?g&@mﬁ@ﬂu defibR ab&Mk)( 2Q 1édst dnd 4HktiQc hfigt 41 the RBAPBYiIMo Ala
pad of SC m ce reatment with anti-BvS8 élOrrg/ kg of 2D3 10 nonocl onal

ant i body) GoSkantageiniste BGg@SFagQ&lﬁ‘t iIngatagrembpdmgnts e aBRagent s i&IOSF
Syst ens, tnb%%?p?onea 2 ou fgt@'th%n agd % ?tq%?]nt?btg? Hﬁﬂs’dﬁ‘}r Sﬁ[%llébe'l BRG Lt“ ation

y the intraperi ni st ype

c o ntrol segwedtcdsvitn ﬂfer(@hﬁllneﬁﬁﬁdl(tml tR& thecanpsditioniis tlﬁrdefdr tréating MR ccbﬁafdnrtg‘
mce three tines a week. At the end of the study, lungs were perfused with

PBS and f Fhier-i i cgepia eﬂ@@ﬁmwd%wecm@ﬂnemhwé @rr%arquzsshwé@aaw@g%osﬂp (Rigs were
transferr G%Be/&ﬁg%%%% Vé}tﬁﬁﬁ%/rftlﬁﬁ wil ﬂéE ond: eﬁf@@tﬁ%{m%auﬁém nEipsEatse aﬁtQ%dméI’aS

gener at ed acin ungs un er t rescent m croscope an
counti ng Eﬁi?elplaséi antygonisvcin ertatn ﬂfmlbddembmts,sankaét(mmsaigsmtiingle(ﬁompmsﬁiohhlﬁm 2

I1s t t I I I
vascul'b URBIRET ATBRHEE ek S TR Tt QM it BROTEE, qhﬁé&@ﬁmﬂaﬁvra&@mam
G CSF intgpf %%le%f%ﬂarﬁ%ic‘%@ nhl‘;'/qgnﬁ@r“c%m H@%E%n@@éﬁtm‘ﬁ@ﬂ@o@nﬁiﬁﬁl
(Shojaei, F. et al. Proc Natl "Acad Sci US A (2009)), an anti body swtabl e

for i munphekealticalit-heaepahl Huffer moth &Stldmhﬁmt@buﬁﬁeré@eaimnt Rilger’ SenlutorSand
Franci sco )%@ (\gaﬁ adm ni stered at the dose of 10ng/ kg tw ce weekly.
Cenerati Opi %IS/ m ce. To assess the inpact of absence of endogenous

25 Bv8 in tU”DFuﬂMQIbﬁﬂs WEthgeMRnabe BreMl1GSratiak B fER6vih g nORNEI R EQWples.
derived nononul ear cells (BMVNCs) through transplantation of Bv8 nuII fetel

l'iver cells. To generate Bv8 null mce, a BAC clone nVRPA BAC 133 N12
(Reseat ch Geneﬂl’&@)lj;bnt ai ni ng the nouse gene Bv8, and a targeting vector
TNLOX1-3 with three | oxP sites were used to build a targeting construct

designed to ge%n[%{a?s E{Hdcl\qg%gp a knock-out and a 30conditional knock-out

deletion allel nes with PGK-Neo cassette correctly targeted
at exon2 were screened by Southern blotting and subjected to
el ect ropor at i ofebflings. eMoem)mblmmsxetlmw@Rléihs@ GOk, IPEKARSG 49€17eend @i 14

cassette dex Kk 'x v8 KO, cl injecjed into
bi aot ocy s oLl sbL e hRes 30 LT N Set G R st e S5 3072

transm ttsg 1309 (0N REl RNHT REI@IKhAR M09 TahO@ 18RIIE | D&rode M) CaPSSed Wi th
C57BL/6 mice. Mce were kept on inbred 129SvEv background and backcr ossed

t o C57BL/ Brepsferepinnumad Lepmes layng Gammomuaeﬁhbﬁb @t B1LoBH0 medse matspomp @@m ation
From embr Jaere BFFH o IPS a R B DA MR S P BT R BT
eut hani zefdicgtrodayserd Fromm Xén&geﬁf(Am’n%glﬁ,élDA}’ BImA BB O8N 161.1 are GFP
expressing cells, previosuly passaged through mice in order to generate highly
tumorgenic cell line. They were generated by tranfecting parental MDA-MB-231 cells
25  with vector expressing GFP and puromycin. Subsequently, GFP-positive cells were
injected subqutenously (in Matrigel) into SCID/bg mice. Visible tumors were harvested
and tumorgenic cells were isolated and expanded. All breast cancer cell lines were
cultured in IMDM, except MDA-MB-231, LLC and B16F10 cells which were grown in
DMEM (Invitrogen, Carlsbad, CA). Both IMDM and DMEM were supplemented with
30 10% FBS (Sigma, St. Louis, MO). All cells were maintained at 37°C in a 5% CO,, 80%

humidity incubator.
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were isolated in a mcrodissection mcroscope and i mmedi ately placed in
Petri dish containing cold plain DMEM Single cell suspension was generated
by vi gor owmelzg1piipsot i ng the FLs and by passing cel | s t hprowglis2@o4@3s8mt cr on
cell strainer (BD Falcon, CA). 10 FL cells were then subjected to red bl ood
cell lysis using ACK lysis buffer (Canbrex, MA), kept in plain DVEM and
subsequent | y udHde.f Mlousa masplagneacinomaiMivid V-ByMdl ticeiwaradbtained fivince.

Bef t | ti F1 mi | ethal Ly, igted Wi th 1080 Rad,
o o Coo MRaRER R R G- dirihuebhe Bubrcitss B oS bitethed by v
i nj ecti onf@haldBALEY ORi RkIVEWIBL /6 phék fidny Ehalt@! RiSerd MubbRRbryqHoRBRr, CA).

Four weeks after FL tranplantation, 4Tl or 66cl4 cells were inocul ated into
t he 4th nlsmaler X7BL/ prdccor creBbrinedifeem d5¢ dokeon bawratmydaeramentai €A sot ype

control o [ .- [ [ . de i.ped

(Shoj abi . MRty Br AT RARY o 08 picey 5 Bl LT B RERTGAE T or ¢ e
presence @fgulEibAsSimisepraict beMnditutZhaliaintl ChroindlysedCamiitieg. vi si bl e tunors
on the lungs surface. Ceneration of Luc-zsGeen-Hygro cells |Iines. pMCV
vect or encodi ndUEor JBedals. ot VR 98EARN. 48 e 06&dy @@ﬂ“?lacqﬂém@ﬁ ByRsted usi on
bet £ ' . : .

et or aso RERHCT PIEHEFERERtna B E0 R S5/ AR BAEG SXQITALor

Hygr onyci Borcestraicand@00.80e ceisspee n0pdedPBY, AMBBY teaindnt was perfgerrdraat e 67NR
and 4T1 cell s stably expressing Luciferase-zsG een fusion, wer e

|
L1 ansféct SerCTPehPINSEYY Lokas OF ¢6AL PGS 4oBators e Ay FRENE. Pt Rect | on
reagent, acGolgi Ng ﬁﬁtédkt?n%ﬁ{%ﬁfee%ﬁ‘éﬁ@ 'afd B’Fpgw%g%loﬁﬁ%ﬁ@%diés?g'd PlS,
n e y cult g

IN). Hygromycin-resista s were selecte urin ranst ect ed
cells in tuneorpelseraktioh b O ipgamditafcaHyogtcoofiadminibtoatiohO Adaysgweed

Luci ferase-zsGeen posjtive cells re sorted by 30 Flow Cytonetry based on
their zsd"@&ﬂ%&% Algdy (1 éwaﬁ%&m asraiThiss tl’éag’lewﬁ@sasd picrdrlse by

Measur i Ng ol MeilERAS i@t Jéakkw.toﬂgle@ﬁ&fnlgtaﬁhfrﬁd;@%@-agp%@ (VATSAY) SEt em

(Promega, San Luis Obispo, S expressing both zsG een and

Luci f éF asthewratehing\BoR Pt 1¢0 TaTBEURRIIVUS2004,04 38T ofliny Ve weex pdmidésttredatt he
resence Qqf r cin (100 jigq/ nd .used for subsequent K experinents.

P vivo. s Bt PBh e mpwes b5t Bk 857 i el NER B s T R T e

that s ho"\’aaﬁﬁs@r?g‘ﬁl% @ll_{ﬁééi@%ﬁiﬂl&fo@ﬁhﬁ@ t((').91<LJ<‘WZ| WRES L i9xH2th &@Wﬁx@@tﬂ) D3H1

cells in 5PBS were injected through the tail-vein of SC D bg mce. 6 weeks
| at er (when bi Bll6R hesicdbE eclismeic nesuspmded atpr @meaamtiof ofji v¥d°reglls peronis i n
| ungs), lungs fromthree mce were harvested and tunor cells were disected

and expan¥bdrigs (gapthufastorreused:i A Epamiaen. San fospi hesandbbicgied EPQHt hr ee
di ff epgent stbc ﬁ%eﬁ&%m&e‘[ﬂgrdgltsgldﬂﬁl%%f%?;ﬁé\%ew%igs%& %%JBIGPJTBD%L%@ -L3. 1.
S e primary 1 e,

To obtain ce t are tunorgeni c at r unor si 1x106
MDA- MB- 23bediiBidinice wlese amriyaed frahd adrecht ioff C¥lt b-i@et ceiid andt Bt edphesgipmiary f at

pad of SCIL.D/bg mce. Primary tunors were harvested and cell s di asected and
expanded A#YSAHICE RO gGuiation i SEcTHRME! @ap§r Cﬁﬁwgre(%ﬂ?ﬁﬁeql frbfgf: e

di fferent ;m,ce) were generated and naned MDA-MB-231-T1.1, -T2.1 and -T3.1.
For gene expession analysis, newly established cell lines were seeded at
density of 500T38@sdain &mwé MNITN-ByMT5nie Werqdnatyes) atweekRNAowasbleol | ect ed

RN Rk - M b T N TR
age for the expression of G-CSF and BvS in plasma and lung tissue. MMTV-PyMT
negative siblings (littermates that lacked the transgene as assessed by genotyping) were
used as control animals and are referred to as naive. For anti-Bv8 and anti-G-CSF study,
MMTV-PyMT cells were isolated from primary tumors of 12-week old females. All

30  isolated cells (tumor and stroma) were counted and resuspended at a concentration of
2x107 cells per ml of PBS:Matrigel (1:1 mix) (growth factor-reduced; BD Pharmingen,
San Jose, CA) and injected (50 ) into the 4th mammary fat pad of FVB mice. Isolated
cells were also cultured in DMEM supplemented with FBS. Treatment with anti-Bv8
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wi th reduced expression of PKRL, 66cl4 cells were transfected with shRNA
vector targeting nouse PKRL (5hPKR1, Open Biosystens, Huntsville, AL), and
cl ones stwbl2g11204B0pr essi ng shPKRL were i sol at ed t hr ouglrcTaist@wionsg7zel |'s in
t he presence of puronycin (5 ig/m). As a control, 66c¢cl4 cells were
transfected with vector expressing non-targeting shRNA (sh(Control)). To
gener at e 6IONR/kedl 2D Drenodsml egkharly) PKRI-meUNRG eI H entues-€ 402 Snaied, ect ed

wi th vect taini - PKR1 .cass 0 eth tor carrying
Zeoci n- reg@ggﬂ“ S@D%e Ié{]r?la?/oel m‘g’i‘sﬁal ’I?’Ff\glzt@@é’ §ei"B®% ed in the
presence ﬁi‘ocaﬁﬁ@@sy the(ir@Ratdibil rode DEGURMibt¥atiofi € Al ShaRIde fithy #6dyeTungs

i ntravenously through tail-vein into Balb/c mce pre-treated with veh| cle

or G CSF. witwrmmefusebivgh IPBSeand ﬂmdgsfamlahm Subsaqenhtlsing Lohthikestcliars wire

bl Aut h it f 1t i fi d
by Fiei ot S Mgt RS pis e At B et v in e P abgens 1
transcrl pﬁs%ﬁé‘ratp@ﬁy(ﬁ%m)@i@r ggﬁ)lu@@k%sdng zdptal DNA-free RNA was prepared
from PBS- perfused ungs Wi th RNeasy kit (y Q agen, Cermany) according to the

manuf act urer’ sMDAxtMBeﬁSl Xllécsﬂewemuamspémibd wea cmemts@mhroﬁﬁxd:@ﬁ qetls por- PCR

was done |n a total volune of 50iut with SuperScrlpt 11, Plati num One-Step
qRT- PCR KM of PRyiMpteigel!: leam)é%QcPha@ang% Sanvase, () and injected (50 lu I) into

2011/ 0147 P | d

b1 oyst ontie E i) F bR bF SERNR R ER T RURETARAR G (0t 2B 1 20 v
Gene kExpr moaanmﬁabod@d) breitsh@nsh OrOe (antixeS-CaE, e Suseic, MBYB2 (4afsay | D
M00450080 nl ), MWP9 | D. Wvn00442991 m 100A8 | Dt
M1004966985? %Yst@bd\,&%%?%giléwmwas 1%@6%%6’92%&%1“}““1@ @Sﬁ%‘g‘i{%gpmb@: the
Hs99999083,, rrr%)%mto%a uté BBaRYinlsRatidis INIRARY %Aiscg}r%e Iggj\_/ca: | §@v38% col¥rols

Hs00929873 G- A (assay I D: Hs00900054 assay ID Hs01119262
m), SDFlAatlbahsaWeﬂeanmmalﬁ)aﬁncmt)ean@ uhce;Lth(@st'smgs a WeekHs00R@68Bat m ) ,

MVP1 0899658. m m d
0304467 Teruty. (SRR VeE Taenad i e Red Pt G o aBd TS hort 1
(assays | DSu ?9ﬁl§ We@ﬂﬂm‘s‘ﬁ%@ %99@% sﬁ&rbse/@@%iu{lé‘@ Sele ﬁﬁbm9999915 gl

and Hs99999905 ml omyci n expression was detected using custom nmade

primers angtaFebMaeri ;wa@lgene(raxpé by @wcmgO@I}Ql@ bimgs umdss they fl@ireseent@picrosteprenar d
&%gﬁwggggr 61ve[t;é thN%Sss a@wéseléluenlrgzqg éI:E)OI‘% %2_ cells to avoid
CACTACAT GERETGA Tgte ME@M ﬁﬁ@euﬁh BRI Mty ar - & oove Bi ndi ng
Non-fluores Ceng\el:ter%:lg\rf]eclg,efror stﬁ‘gl%ls ;n%glv?lllgolsn}(esc%lgggf relg(ojgl%glrant Gt(}/ SF 1nt0 fernale
20  Balb/c Nude mice, hamster anti-mouse Bv8 mAb 2D3 (Shojaei, F. et al. Proc Natl Acad
Sci U S 4 (2009)), an antibody suitable for immunoneutralization and
immunohistochemistry (Genentech, South San Francisco, CA), was administered at the
dose of 10mg/kg twice weekly.
Generation of Bv8 null mice. To assess the impact of absence of endogenous
25  Bv8 in tumor models, we generated mice lacking Bv8 in bone marrow derived
mononulear cells (BMMNCs) through transplantation of Bv8 null fetel liver cells. To
generate Bv8 null mice, a BAC clone mVRPA BAC 133 N12 (Research Genetics)
containing the mouse gene Bv8, and a targeting vector TNLOX1-3 with three /oxP sites
were used to build a targeting construct designed to generate mice with a knock-out and a
30 conditional knock-out deletion allele of Bv8. ES clones with PGK-Neo cassette correctly
targeted at exon2 were screened by Southern blotting and subjected to electroporation of

Cre recombinase to excise both PGK-Neo selection cassette and exon 2 for Bv& knock-

out. Six Bv8 KO clones were injected into blastocysts from C57BL/6 mice. Chimeras
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Reactions were carried out using Applied Biosystens 7500 Real -ti ne PCR
System under the follow ng conditions: a reverse transcription step (15 mn
at 48C) 28babliometsoby denaturation step at 95C and 40 cychras2ab/oi’s at 95C
and 1 mn at 60C. Levels of gene expression in each sanple were determ ned
with the relative quantification nethod using GAPDH or Hprtl nRNA as an
endogenoutagonttedthe disruptivevugatoay thagugbdhpgempine paeratriossed avith GHABLy6i s.

Bal b/c m ce re injected wi.th | ve), non-pnetastati ells
(200, 000, G871 fer BSRHEOnibtige) Dot St SRR o St LD %500 cel 1 s
in PBS pepadi@isi@l: Five mice were used per each condition. Six days after
tunor cell inoculation (or when tunors reached about 50mr8?, mce were

eut hani zed, anletaliliyer tansplpniation and fpmpr pRSulasiondnis elethallyrisrasliated| ood

fromthe g I Ie o r I: ter
(Q agen, WRITEAPALSREES fot S O ARk i R s TR A B bt 1
RNA Pr epaEas.bod. 5 eRtpint anet Wére katdnized atsdigs egldelat s of megantayndPBkyls S.

Af fymetrix mcroarrays (Muse 430-v2) were used to analyze the expression
profile ofvetsiselgied dnpprieedisgsstion gHpoecope aid mrediptstipplagss B Retrudigl from t he

final jS; : it : WO
2011/ 0147 LY B SRR S BA gty halb S Bl R R SRR ot e ¢ he
r ecommendaipeting tiod FlGharel byepassing c@brtbromgRiach0 mhicrdrl@11(s2005) (BDrBalcsk CApni ng

2" PoRTr abmsle weAhTbirendo CuneEnt t Rop R o bt B [H678 Rodi ng.
regi on of M, % i?é\'}ﬂalih BNV a%d%@lﬁke?ﬁ&gﬁlzlkl%s&t foR tih Pk v igfeakinhiled from

| MAGE nouse C cl one # 40129682 BI OSYSTEMS) and inserted into the
d al and EwdRitediniess of pRK vector. The resulting construct was then used

to transiently,transfec C The su t.ants I vest ed and
Feconbt nant mBelE FrEPln RacCRbR mida GERTRAR AR ST Bn IR S by
si ze excl gsii@adisot, YoMbladkQnbBoding@s BVEBRCB Ml tiRMHokt, &lleSedWyudiigsctioh®fanal yze
the effect of G CSF on the nobilization and hom ng of nyeloid cells at

di st ami ol Ganfsvhade Grttel liveetellslin 1 §&Hwif 8B8al b/ ¢ or Bal b/ c Nude mice were
i ected, SUbcupgReotsl Yot 1, Rl S TRLRAL LU0, T Do
consecut i Y@ Maimaryfapid SFFBEH Ofkce s Sleshiribyd. e Urdaindn vitasdtygdcon@deant r at i on
wh anti-Bv8 antibody (2B9 and 3F1) was perforemd as described (Shojaei, F. et al. Nature
450, 825-831 (2007)). Lungs were analyzed for the presence of metastases either by
20 micro-CT or by counting visible tumors on the lungs surface.
Generation of Luc-zsGreen-Hygro cells lines. pMSCV vector encoding a
fusion protein Luciferase-zsGreen (a functional fusion between firefly luciferase and
zsGreen) was generated by inserting a luciferase cDNA in frame with zsGreen cDNA into
pMSCV-zsGreen vector. Hygromycin resistance gene was encoded by pMSCV vector.
25 To generate 67NR and 4T1 cells stably expressing Luciferase-zsGreen fusion,
cells were transfected with pMSCV-Luc-zsGreen-Hygro vector using FUGENE
transfection reagent, according to the manufacturer’s protocol (Roche, Indianapolis, IN).
Hygromycin-resistant cells were selected by culturing transfected cells in the presence of
200 pg/ml of Hygromycin for 10 days. Luciferase-zsGreen positive cells were sorted by
30 Flow Cytometry based on their zsGreen expression and further validated to express
luciferase by measuring luciferase activity with Dual-Luciferase Reporter Assay System

(Promega, San Luis Obispo, CA). Cells expressing both zsGreen and Luciferase were
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15sterile PBS (I nvitrogen, Carlsbad, CA). Control animals were given PBS as
vehicle. At the end of study (24 hours after last GCSF injection), mce
wer e per fweedivilgtsoPBS and ti ssues (lung, bone marrow, WwoolusS2@oo0e3s72 spl een,
liver, and kidney) were taken for analysis. Cdl | b+G 1+ or Ly6G+LYy6C+ cells
were anal yzed as described in Flow Cytonetry section. Levels of By8 in the
ti ssues Wﬁxrélerrmqmndaﬂinbhe HickShe a$ Hyesommyiched 00 2@ 7ol ) ded esad fnesuHsequ'ent e of BvS8
in G CSF-induced m)bl l'i zation of Cdllb+G 1+ cells, Balb/c Nude m ce

recei ved BHYYdbses (for five days) of anti-Bv8 203 ant i body (2.5ng/kg),
fol l owed by nOus g6 aekidiaMaDALMB- 239 ¢Eil. SPJ‘géfl"e@a'ﬂé?}\/ﬁﬁQaMﬁ:%lQeﬂ ligkter the
treatnent. Anti-gpl20 anti body (Genentech, Sout San Francisco, CA wa

used as athai sevyspahowet nuitastdti ps»tnmﬁalelmbmgsnbdws M%d\éB\;@rleDﬁHéaelmnw t h r at

anti - Grl i bod 0 nouse, ne RB6- i 0Sci ence, San
R B T S D RTRYG: AT Do o ) A
Bi osci encgpluniaBscdA&Emaeive shdSed@ pRA&ick lof 8rovans fdhors WEluHESdluBgd AbmaRtek - NOUSE

G CSF nonocl onal antibody (50p g per nouse, I\/%B414 R&D %ystems
M nneapol IEce WA h@Wétﬁd atld tuw@@aﬂsfawmtdewwﬂ and cxpandedigeudined. boage  and

foll d T t ,
ol b . PR 5N s fhas ORI G e Rl L FeR et b B BoAR R o
mouse G C&H)AJMBgzspeLl MpUSE) ands-13els CTd bletdma}@nymat Jﬂaltﬁmw@snﬂ‘ch tHewwethdoy

tail-vein injections,of 10, 000 cells (66c14, 4T1, 67NR B16F10 or
VDA- VB2 231W0F s1, xrd 0 (A MBf2 3peSH retsvaraiospistaddn iMsirigeh into the 4th

2011/ OLATHQRCTIURAMAPIEIRGANLT BHAL BloROLRGH R, 345 AAGHuLDLECL | 07

of cancer ce ce were a presence 0 tunors 3 weeks
(4 weeks hat expahiRdandubBunee élhseefmaieﬁb‘ﬁ)@enl’k/BelQBﬂﬁs (bmaih fremoiirsg drffdrcmt miog)ect i on

of cancer cells n dipn formalin and

O ot b et wie eshild 0 e MRAHERET 0Ly BP0 iy B P e chsiah

_conf| rmad_a dys‘ii&ﬁev%ﬁéswbﬂgae'ﬁ%eﬁ%l% WeRSetha a‘c%@slt?fof @U@OO@%&H’&/\Q&I étﬁ{ gG+ cells
in G CSF-induced netastasis, mice were pre-treatéd with vehicle or nouse

G CSF1% 2. Spllglatesn andb B waneblfeatet! H8hoursdatee anduisch femtubscaue)t RA-PCRY | |
anti-Ly6G or anti-G CSF antibodies for 5 days as described above. Anti-VEG-
ant i body f%eﬁfnaég 88t ech, South San Franci sco, CA) 10 was given at

Sng/ kg, every erédictidalof 6M4-Qﬂd¥R1 aRAGCTRI-PKIE @116 36 Qphdrad@dc Bf ¢8I
i nocul ation of tunor cell gration assay. Cells were trypsynized,

washed wi Mithreskicpd eeprpsvmm ﬁfﬁ&béé@&e@?@we&t transécceasivieh s A ogctef 100 ooo

Fi uor 0Bl ol S0 TS LR s RETARBNARTD. ORGP RLARR SRR BN o)

that was ecqgatgthgwhPRRdokdrag@imtéd/peough(cBledBignstl enthepresSade ofguemye for 1
hour prlor to setting up the assay. The |lower well was filled with 1 m of
| I\/DM wi t h(GHeanDndiseatoagiok éﬁ@lé‘rﬁeﬂlawemntrwsfwtﬁﬁiawﬁlﬂswt((fﬁépfﬁ‘é%lé& RON-RBERIPEH | |

F d f
12 our PVULER (HREERSEHELRPOR LR SALL Rl il AT, T Lt ed Tor
| abel ed wedbrafidtaed WltANbétB&dﬂtaiﬁmgQ]MVSPKISBIas@&mgeth&A)nth bm&an@fngl abel ed

cells were acquired (Zeiss_njcroscope syste and cells.
Zeocin-resistance gene. Cells stably expressing PKR1 were selected in the presence of

25  zeocin (200ng/ml). Susequently, cells were injected intravenously through tail-vein into
Balb/c mice pre-treated with vehicle or G-CSF. Three weeks later, lungs were isolated
and checked for the presence of visible tumors. Authenticity of tumors in lungs was
confirmed by H&E staining.

RNA sample preparation and quantitative reverse transcriptase-PCR (qRT-

30 PCR) analysis. Total DNA-free RNA was prepared from PBS-perfused lungs with
RNeasy kit (Qiagen, Germany) according to the manufacturer's protocol. One-step
quantitative reverse transcription-PCR was done in a total volume of 50 uL with

SuperScript I Platinum One-Step qRT-PCR Kit (Invitrogen, Carlsbad, CA) or with
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were counted using I mged software (N H). Col l ection of condition
media fromtunor cells. 67NR, 168FARN, 4T07, and 66Cl4, and 4Tl isol ated
MMTV- Py Miwared1 IMDAZSHVB- 231- X1. 1 cel |l s were grown as descr iPhedseeno@edst2 | i nes
section. After reaching 90% confluence, nmedia were changed to 25 serumfree
| MDM The conditioned nedia were collected after a two-day incubation, and
cel | vi abiThq¥yn nd-Stet RT-RER Mastendbix (ApplésdrBiasystares, HestegCiy,-(@e), indXHO
(Beckman Cou r | I er . i | lect ed nmedi a,were .anal yzed for the
bresence. BF SbRURNSs TS FlBure baw T GERt ERpdRter aNe) Rttt b

nor mal i zeghix@ wdr€uicdt 88 eabdy I!IDJM@OMSO’OSUW?, S PAYASALIDPN assay. 66cl4 or
4T1 cells were grown until they reached 30 90% confl uence and were | abel |l ed

Wi th 1011 MRl ke, £t (DR Ym08Pegens | oar Istidessa: T or 30
i nut i t.h f Ly A i he | abel i ng,
el 'syer SROgtBond S e R A e U R At W09 B0 abel | ed gl 15

i n 100111He99PBERIeN B, GM-ESFEaksan 1D aN000SE A8 1) CUGIF-Y ghdsawHD:N of Bal b/ c
Nude m ce that WD 2011/ 014750PCT/ US2010/ 043872 were pre-treated wi th nouse
G CSF (2. Bis0@P08e?4_mplis B/GRygssay s Hs81 HA263_mh), SRE priassandd: of anti - Bv8
(2B9+3F1) hadE |, \apt i F. ' e l, (] SO~.antibody as
descri bedflisﬁ&ttfﬁg%n&F&swel(]: 1531, I%girsog%)ée%z%ringg%ig%{ r(oﬁs?ﬂpn'l abel ed 66¢14 or

4T1 cel | sHeeOSD9658 echeBKRN &sa B NIm®O5 I'Babesh 1 whi Rs0302387an41), PARYpe
Tr eat nent ():SF and anti body continued for

control antibod 1SO. 5 wth G

S0t et QSR MEOTTCOs LT atd BOSMAOE ol Tl Fsm et M OGPSS s or

cell inoc i [ - Wk r fixed in

o af o ol oHs D000 45 NI EDRRLUS B0 Wkbodoot s BT aHETho%A00s hif

( Ti ssue- TékgrohorinarxpesssiGAwas ideozted using chstormanddeqmsnane ael GeaMampete Secti ons
wer e count er staihed wth_ DAPI  .an oversljpped w P on I tin
omedi o ( AT He et Tanerd Dok’ gl henet Ed A A S RECR s A Bent Ty
| abel | ed F{@(b §DW:“?5);%1}&?5%|p¥in%@#@AQ@A(@AﬁWC%CATWTQ?(SE(§?DI?\Q_ﬁ:lI;OUIO wer e

used and 15 rmages (5 random sections per nouse) were included into the
anal y$$ s. Taqpdan prodk: A MesC AT A (RN ESEAGIHAET arMaBNTLYSEAMNO:G7) cel | s per

G Bl oI s R S O, BT 2L
stai n witiheony.oxylin and eosin follow ng standard protocol.
Reactions were carried out using Applied Biosystems 7500 Real-time PCR
System under the following conditions: a reverse transcription step (15 min at 48°C)
20  followed by denaturation step at 95°C and 40 cycles of 15 s at 95°C and 1 min at 60°C.
Levels of gene expression in each sample were determined with the relative quantification
method using GAPDH or Hprt] mRNA as an endogenous control.
Microarray sample preparation and analysis. Balb/c mice were injected with
PBS (naive), non-metastatic 67NR cells (200,000 cells in PBS per mouse), or metastatic
25  4T1 cells (200,000 cells in PBS per mouse). Five mice were used per each condition. Six
days after tumor cell inoculation (or when tumors reached about 50mm’*), mice were
cuthanized, and lungs were perfused with PBS to completely remove blood from the lung
vasculature. Cleaned lung lobes were immersed in RNAlater (Qiagen, Germany) to
stabilize RNA. Total RNA was isolated as described in RNA Preparation section and
30 used for subsequent microarray analysis. Affymetrix microarrays (Mouse 430-v2) were
used to analyze the expression profile of tissue samples. One sample from 4T1 group was

excluded from the final analysis due to very poor quality of the data. Raw data were
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By8 i nmunohi st ochem stry (1 HC). Bv8 I HC was performed as descri bed
previously (Shojaei, F. et al. Proc Natl Acad Sci US A (2009)). Briefly,
pr e- met aswatznci/diursgs from PBS- perfused m ce beari ng 67NRC®rUSAdid/o83snDr s wer e
harvested and fixed in 20 neutral -buffered formalin. 5-mthick, paraffin
enbedded sections were dewaxed and rehydrated. After antigen retrieval

usi ng uni pecswnkd dsog opkegrarh thidt enpleBicotcd the WeetnmahdatiConebChige, ey/. i n a
pressure okerBEﬂl?l O%f‘é] Olr?{ggl cal, Concord, CA), the sections were bl ocked
W th pero 8(: ? gent (DAKO, d ostrup, Denmark) for 5 mn,

foll owed bl ockafGM@SIcIBhidiz@ind dpP&KionO Tt deABralcRAKEinCGGASSF Hinsidagnar k) for
30 mn. 25 Sections were then i ncubated wth hanster anti-nBv8 mAb 2D3

( Genent ec BXPrswignirosstchraaieR é:l@émewntmmg\mewoﬁ%ﬁﬂﬁ‘ﬂ@(olwa{w prhthgi ngen,
S J t 0 . i
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Resear ch, méésd cIaNauktoncPAM0 1&9683@)@}% BOSYSOPM $pd fiadette € intd el CCMB@hdby
i ncubation with Vectastain ABC Elite reagents (Vector Laboratories

Bur | i nganEcokdnyites gbpRKgigstofe Flee E@ﬁ@lﬁng fR! 9@@%&@%&?@%%%%@3 Y§tﬂa§feptat e
sol ution (§Ry alenhang %in @E s wotd a?@esga%%(f@domblﬁga%lﬁgq Iﬂrgtemuv% the

desired intensity was ast secti ons wer t count er st ai ned
wi t h hemapaxtydd us;mgilﬁhNdTAactcédnn aasitbvmd\kgrrma qxphﬂlon\bﬁlumn

2011/ 014750PCT/ US2010/ Q4387 ) LI SA. PlLas was c | | ected. usi

EDTA- t} eat ed t {ibB&0 %%Fgé *V@rz’é“tbgr F§Eé&“‘ﬁf% h+q3§g?3é?ﬁd SHBgat o g{] (g%‘go%?nel ungs,
spl eens, BRI AtiokhfiNESing BRFhyBRMECITRIE @litahi STHES MBI-Rc8RblEhaR BIg/c

i medi at el y frozen in |1 qU| d n| trogen. Tissues were subsequently lysed in

Rl PA buf f er Bahd deeahlcpwmeemgnowimbmmmsslmﬁu}(m dfyedonebiBmatdiioad Gret hod,
5accordin 0.t he fact pr.ot oco Pi er Level s V3. rot ein | n
pl asmm anGSE %@\5@%@9 ousdad eJaAf)g}r remfe&na%t e Ségde &'aei, F.

et al. Nagyg @01&5&1‘[1@%5}15 8ﬁi‘€ G@%@t@ck&b% &Iﬁitedt% th@@iesﬁjed cg)ﬁ&ﬁtr%n witcad SC'
USA (2009)). Levels o M CSF, SDF1 a, P1G-, VEG-F and MVP9

wer e meassteelt R3S @pamog@&, sba‘dl, €AEEL Csmrdadl atngrnélR&IBr@lsrtleHBSm anealpo Ats, MN) .
Al | I dt t t
Oyt omet 1y ey SRRF T P e EimirRad iefnGE DEfbatiien PASSRs,

ki dneys aﬂﬁku@@ﬂ@nmbﬁ@iﬁaﬁbﬁzs%§levkﬁ6&i gPkbeE e andTkidaed Wit @ksAB! pi eces
and filtered to generate single cell suspensions. For several experinents,

t unor andatalys. Gdd $breOPiterdsy @éﬂ@@ﬁzy%wm&mwm gpedpseibodiin Kl bl end of
| |
collagen a?frto%q%ds'e&ﬁ)og)ls eLe%%{s %?%QI% )11’1 tlIe 19 %{gegg Xlegﬁf@@%ﬁﬂ %Aj he %é)s%fl@élqd on

using a 1 nee uration

| ysi sabuffer (Irordzarmﬁasleé nole‘iu\ﬂB\ZSefnl @EIS)Em@@&dd&th@tioﬁMbﬁlﬂ eeh-@d1t-h r at
anti-nouse CD16/CD32 mAb (BD.Bi osci ences, San Jo ‘éﬂt op(%r event
non- speci Fi BALIGIede rmcﬁa?c‘ﬁgved&aﬂb doses (for £iva |dﬁ15,s)\mf ppfi Mnahp%

fl h /170
anti - P 80 CERBE oy A agRee Gty Hdch, BB Sty Rib: Gy opaskh 70
eBi osci entedrecataemt DAay egp 1 TArntitandly i(Gey@i@G ch18@)th SamFrankis6& ((AQ).WQS].l)S,ed anti - Gr I

(RB6-8C5), anti -SI E50- 2440 all. from BD Bi osci ence San ose,
and anti - f {SO%PE £9 tréz? %%W?FZ@H& Mgk foricd Wi tamlﬂr Yodl de

(Si gmgs Al ?E’O‘p%gyer Rlousd- QH)lné REE e&’s’é?e‘fcl%@aﬁ R@éeﬂ @Aé%i] alffi EL%@ a?lﬁgo

cells. re acquired using 't r-or BD LSR I'l instr rrents
(BD (50ug per mouse, clone 1A8, BD Biosciences, San Jose, CA). As a positive control, we

used a rat anti-mouse G-CSF monoclonal antibody (50pg per mouse, MAB414, R&D
Systems, Minneapolis, MN) given at the same interval as anti-Bv8 antibody, and
followed by mouse G-CSF.

30 To determine the role of G-CSF in metastasis, Balb/c, Balb/c Nude, C57BL/6 or
SCID/bg mice were pre-treated with human or mouse G-CSF (10ug per mouse) as
described above. This was followed by tail-vein injections of 10,000 cells (66¢c14, 4T1,
67NR, B16F10 or MDA-MB-231-L1.1) in 100ul of PBS. G-CSF administration
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25 Bi osci ences, San Jose, CA) and anal yzed using FlowJo software (Tree
Star, Ashland, OR) or BD FACSDi va program Sorting of Cdllb+G 1+

cell s. Luwg=owmene7spr epared and stained with Cdl | bAPC amrdT@sSke16/043872

anti bodi es as described in the "Flow Cytonetry” section. Desired cells were
sorted on FACS instrunent, their purity was confirnmed and RNA was

30i mredi at@itinued Giranetticas dagesdicr gettion of bancRNEliss dliat vore aelyrzedfor tign
average, the puri f the sort opul at i aps S 99% S

munabl oPterlt cbbihedimpre §&ludh v BRR kSRR B0 R M8 of
10%-CS/ | NDM1 kR YftéidHfeciiéBeahadrekils. "EgHed Wik Serfilied 9eM HBS, FRedm f ree

| MDM WO 2011/ 014750PCT/ US2010/ 043872 and cells were starved for 24 hours.
Cel | s wer érselinandvisblofunorsigrerfbunticd h dvwghienBegy ¢fHemostiadmesRosky Hill, NJ)
for 5,.10 .autes and i mrediately |ysed and boiled in

Tris- G? ycF%néfﬁglﬁg%%a}?ﬁ%Fgla%ﬁ%%er (I'nvitrogen, Carlsbad, CA). Equal vol unes of
the | ysat es welre dstthhie sl ©o IR, PAGE o LeeG+ oplioin @SCSF-iatak dd matinadzit t ed
for 5 phosphoryl ated or total p44/p42 MAP ki nase (ERK1L and ERK2) wth
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M cro-CT Analysis. L re ati.qn,. A magi.n pnal,ysi.s I reviously
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and lungs were exposed and the 10l eft and right atria are renmpved. A bl unt
24 galye HeeaIvenjaampkessveBaothe ¢yt Hetibpgniredignisivere dagRntingedifltat PBS was
per fused romthe |ung vascul ature. Lungs were dissected
and infl a%ng)aﬁl\%wgfltgkygggﬁsr’ al buffered formalin (NBF). Lungs were imersed
in 10% NBF f or MAdrdtiour ssay. h@ellsi were tiyed/nized aw 20 sathliBS-frcol MM iandli ne- based
X-ray conputed tonography contrast agent, | sovue37Q (Bracco Di agnostics
Inc, 15 PFsshansnéad atilg congentiptign ofl 0 0@beslisanl. 300 of the cefl snepeniign &g hen
perfused yj it f ¢ i i St.

Dot o, oy et 3t LR SR e eIt A B R b P B B b

oi | t o5 pr Buwsdenecshthekgnocoatedwedh aolfagen typadi(BD. Bioscienced IBanfoues €A)doigs wer e

i mged ex-vivo. wth a CT 40 ( SCA Medi cal , Basserdorf, i rl.and) x-ray
mi cr o- conPYHTEIF Shisgingtyhe S@Voyg%owé@waﬁfﬂiedmt il @ﬁhﬁ%&tﬂﬁer e
gener at ed; . BRELALLRLLHbNEF KarhAYB LY AR pte hayeimpM 420 Fas

&“R%E'l%f ai,
current of 177 A and an integration time of 450 m Il Sseconds. Axial 1 mages
wer e obt abareet]l @t poartivi soutrapiPtateses ok undubated for2l® hmursTHeellsuhag nhigraved est i mat es

(nunber anpd vol une re obtained b sen - aut.omat ed i . anal ysi

T oor Tt o B s B e R i G e BREGaR B St 1 o
t unor (s &s, @A?.eh@ageg BE1BE cDY¥cIB WEE aESuiRH (28isd MRGESBPOSRETNNBITERPS
(Caunt, M et al. Cancer Cell 13, 331-342 (2008)). The inage analysis
sof t war e Wars wodied usmgdmageneftsngt @YIED t he Anal yze (Anal yzeDirect Inc.,

Lenexa, K, USlbRAC AORHPhS A I Cubb LA, SN B PARACHLE, Lot

were then eval ua%e rained reader w nal'yze isuali zation

sof t war e. 66@UH, ehdyall ijteChVV W MT asd MIDIA VIBLEJ1€XT edcASwpRSSoWh@s t unor s
based on the appearance of the 30 object a(r)ld its location within the |ung.
The t unor desstibed inj (Rt Kireg segtiony ddfer yesichiveg YAracandiugnce; eeie Wae Ghaneee i

et o et AR oo B RUECEIER A EDL IR (8 i v
(I'nvi trogemn cdliavihisibghnd@pl estichungyce wanesitisatddzesthgdvi-Cold XROBeckman
201170147 851%{ Hﬁ?e?’tlo?l{ 8i§8égllected media were analyzed for the presence of cytokines as
described in ELISA section. All data were normalized to the total cell number.
In vivo extravasation assay. 66¢14 or 4T1 cells were grown until they reached
30 90% confluence and were labelled with 10uM CellTracker Green CMFDA (Invitrogen,
Carlsbad, CA) for 30 minutes according to the manufacturer protocol. Following the
labelling, cells were trypsinized, washed with PBS, counted and 100,000 labelled cells in

100p of PBS were injected intravenously through tail-vein of Balb/c Nude mice that
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i magi ng using isoflurane (Henry Schein, Sparks, NV) via nose cone and body
t enperature mai ntai ned using a warm ng pad. Bi ol um nescence i nmages were
acqui r ed wei2ng/m41s00l ed i ntensified charge-coupl ed devi eeTampEwa4isixed to a
light-tight inmaging chanber (Stanford Photonics, Palo Alto, CA). |Inmage
acquisition tinmes were typically 5less than 5 m nutes. |nages were

pr ocessedwoie mo-treegi stitdhr mogsedG-CSFeR SSpgepet magse, dait hfdr rjeialgi;)dh mlm presneqice dat a

cancer daphetolvy B aFI D spi- G a0 U esimear crudoldSOreiBogons ( 2005) )

was downl gadgged mame BLERE /séc\ﬁ%hdﬁ‘aﬁa Hé%iw@%ﬁt@l 6&9@@&4&&'@\5% br @gh&eusThe Chin
breast cancer data set (Chin, K Cancer 10, 529-541 (2006))

was downl vadedjettedmtoaiice pre- t¢¢att¢qwftlﬁ €a@BF and rsotypmchntgﬁ\ahylb@dyc(IS(h)a Pawi t an

?;88; ; 5 ca ge%ﬁad }"%ﬁh‘g%ﬁ %};21' @Rg & al 18]:‘1%({ %as,tﬁﬁﬁ:%b(fﬁ’ after cell nocu gt§0n964

(http:// viWied&Bie ditn el 3l%{u@%ﬂéﬁ&ﬁhﬂé@ﬂandﬁ\/\ﬁm@?%&%rﬂ&@é@wﬁfﬂ?hfsyed in the
survival analysis: 1) The Cox proEortlona hazards nodel to assess the

si gni fi cah@scwed ael1Xg48 parefamabishpde. GlosHugghweciseprhsddidointo @€ 8. cont i nuous

{br eanot dcdppenadi LU For e S5, e lenribu ok 2 Pig Eheaffecror T

quantil e gudtRht svelf comfeRtaideNR it TN BRI RBvMSliMRE v mmﬂgmbggna@tﬁhl test.
The Kapl an-Mei er survival curves were then plotted for the two subgroups

based!on triediai(Henredenedardibeilfah). cinagts weerrgquinahandiéiogsxentydebelldsclised t o
20 estimate the uI—lﬂzard LAt HOS bet ween the t Wo Oqlrovbj use%ta[nld I%II cal (%nal ysi s.

CTe an b 38 fage ]%I'G? %e GI'§I' 1m[aﬁes

Unl ess ot herwi o s?’acf)u%te

stati sti caindamakytsins ,pelamdum mk@mc&d%lm&lem@m%l@errﬁd fihel atuesivgnd f i cant .
G aphs present Means SEM All experinments were repeated at |east tw ce and
represent Hlteis‘?l‘éedj%t?él%’ﬁ@gﬁﬁé@@ﬁ&@&eﬂFﬁﬁfMI ysi s of tum)r study in fetal

liver transpla g Q&Eﬂ{ i Poi sson
errors and di s?frl ief)éﬁl %ﬂhﬁs ﬁlf%ﬁtﬁ ta o ik esu 5@319@1}%%@“%% on
Met ast@si smbsdded nfabﬁ’affﬁlawsgmorhldﬁ@a&ttbnfs Facxina &abax@dtmnyxtrswd biid eadhewitti O

net ast asi ze, tunor cells need to degrade and i nvade the extracel |l ul ar
matrix, i RemaEoRdH @d aesindaloving standeidgrowrdod or | ynphatic vessel s,

extravasat e at f dary
tunors (I\IguyenBthﬁnﬁﬁﬁgﬂ%g@sﬁgmdget?y% nga]lﬁ %ewﬁgﬁérg&héﬁfgg%%??%m)) . In
addi ti on, previontlyr§heueidEncel Suggdat/sichii st b (2)08))e Baiollg, fore—nmaﬁta‘,ty: the

di st ant croenvir t prior to arrival of netastatic tu

create thbings g Pgsreppd migppewing N euPaTssoY B GansSd Had §§? i o

ni ches, ( Pﬁ@dt}a@buﬁereﬁ‘f&?‘xgﬁﬂ SBLmI}ﬁ‘ltck %Yafﬁﬁ%ﬁl%red(? dls%géon%%@eré 889?‘%{&1 and N S
ability of tunors to affect "distant’'ti ssues enabl es cancer cells to target
speci fi c ahgadnsd mfvdirlaﬁhgetnheme@almsmg uniedreal ﬂe@oﬂ&abyffén(mcagfmlhaland

h I h Pag i Rev.
ZI(JFZ)? Or9t8$ 15?3‘(%8’8@% %n%gggu%qqo =1 (Peqsairﬁz edl%ale Concord %R)C et{le selv%%iggstv%esrles ev

blocked with peroxidase blocking reagent (DAKO, Glostrup, Denmark) for 5 min,
followed blocked with protein block solution (DAKO, Glostrup, Denmark) for 30 min.

25  Sections were then incubated with hamster anti-mBv8 mAb 2D3 (Genentech, South San
Francisco, CA), or with hamster IgG1 (BD Pharmingen, San Jose, CA) at 10 pug/mL for 1
h at room temperature. Next, sections were stained with biotinylated goat anti-hamster
antibody (Jackson Immuno Research, West Grove, PA) for 30 min at room temperature,
followed by incubation with Vectastain ABC Elite reagents (Vector Laboratories,

30  Burlingame, CA). Sections were then incubated with peroxidase substrate solution (metal
enhanced DAB; Pierce Chemical, Rockford, IL), until the desired intensity was
developed. Last, sections were light counterstained with hematoxylin, dehydrated, and

coverslipped.
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5cells (BMDC) are thought to be a major cell type popul ating the niche
(Kaplan, R N et al. Nature 438, 820-827 (2005); H ratsuka, S. et al. Nat
Cell Ri otw8,20u369750375 (2006)). Al t hough several molrasadies4dsave been
inplicated (Kaplan, R N et al. Nature 438, 820-827 (2005); Hiratsuka, S
et al. Nat Cell R ot 8, 1369-1375 (2006); Yamanoto, M et al. Cancer Res
68 9754- 9762 E2088) Pldsimmws.cobected usinaEDITA -#8ated tubes. 1M8:e(@@eg)zrfusderl er,

. T. et al cer [1. 15, 200 nmechani,sns whi. ch tum)rs
Uit are Pt PR o iR o BRE arlETe thhor R S R oo et o
i nconpl et @it dondees P Hmddaafashen ligaidinieoehamagses wéd 9ebgudiylypr i mary
tunors at distant sites, we perforned cDNA m croarray analéms of total

| ung ti sshieed for RBADeErand kseltpratisin contant wag mevayed ey thadrad éilbjé‘félpﬂ,ng
T5pr o et acpifind BHEhRl IRt aALG LI BRI SALTORATRAAMATR o4 11 nes

of nouse b£@a$§tsa%§mimmufdaeb§)t EIEISADas descrﬁiedé(BhOJﬁ‘@nE et aR@x‘&m&% 453,127}5- 3181
(1978): Asl akso Cancer 99- 1405 992))
whi ch’ pr o§$b@087br$@ﬁ@fny5| ¢ aép”ef@ﬁ #\@Mo&ﬁgﬂ%g 4 @ﬂoﬁanlﬁéﬁlégf Srer

532(7: TE aﬁgégﬁﬁw(gl&?gé:ﬁ%gﬁﬁgt\éﬁg F}C/a ﬁ\tp?s\?ésrgo etd?lﬁgd 8; clgﬁ% feglsl nglgézgg-rl;ggl ed

t he ident ELISAkItOR&D gk, M@ﬁ@@oheguNat ANy Rt agtasdirmaliXang, thdtotdt al .
Cell 117, 927-939 (2004)). To ensure that the tissues we exam ned were
trul ylprepipitingeniente, 4T1 cells expr essi ng Luciferase-zsGeen and

hygronycin (4T S g@géé t iy into the
4t h mammary fa’? %gy%tmﬁ?&év\z ﬂ/h ? 8%%1ays atﬂg%&pﬁgéil S point we
coul d not tuthedre ddidregyy aﬂdl’ﬂeﬂmnarzcs@tlkgugs mrma&ﬂlectedi |sinced inbesrhalhpiscasand
25assessed b PCR det ec . 5B and Fi

addi ti on, ﬂﬁﬁ%ﬂ?ﬁ&ﬁ@%ﬁeg“ﬁ@ﬁ%@w 5 ag %YH{}GI}% vm&%égh%s. tive
4T1 cel | Stlbﬁetp'[&es! WY mhtitiafly A RO Wilhth lﬁ@d ofl ¢S gAY arki @GRke Ve det ect ed

in our gene expression anaIyS|s was not due to cancer cells. 1n these
st udi é%, (Rmhp)arfq)ltmvadfbytmmhannt@kﬂwsopmm usrmg hdﬁfgaaggfn@éteewuabbe Badcer

Stace i n MepdRelaaR Wi wetE SIS bt LS hER! SuifzeRB T GalI §ER2° e

| ungs wi | {nchBatb®fvahk&dintiGn@sse 0r® GED3S Lkt (Bmm&%wn@ér samadsyscﬁ) ifodenti fi ed
260 genes specifically up-regul ated and 274 genes down-

2011/ 014788Pct/naga3pe0ligartdpgy binding, prior to staining with the followmg fluorophore-
conjugated antibodies: anti-cd45 (30-F11), anti-cd11b (M1/70), anti-F4/80 (BMS), anti-

20 cdllc (N418), anti-cd117 (2B8) (all from eBiosciences, San Diego, CA), anti-Ly6G
(1A8), anti-Ly6C (AL-21), anti-Gr1 (RB6-8C5), anti-SiglecF (E50-2440) (all from BD
Biosciences, San Jose, CA), and anti-Flt-1 (141522) (R&D Systems, Minneapolis, MN).
Propidium iodide (Sigma-Aldrich, St. Louis, MO) was used to distinguish viable and
dead cells. Data were acquired using the FACSCalibur or BD LSR 1II instruments (BD

25  Biosciences, San Jose, CA) and analyzed using FlowJo software (Tree Star, Ashland, OR)
or BD FACSDiva program.

Sorting of Cd11b+Gr1+ cells. Lungs were prepared and stained with Cd11b-
APC and Gr1-FITC antibodies as described in the “Flow Cytometry” section. Desired
cells were sorted on FACS instrument, their purity was confirmed and RNA was

30  immediately isolated as described in the RNA isolation section. On average, the purity of
the sorted populations was 99%.

p-ERK Immunoblotting. Cells were seeded at a density of 10,000 per 100ul of
10%FCS/IMDM. Twenty-four hours later, media were changed to serum-free IMDM,
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regul ated nore then 2-fold in lungs frommce bearing 4T1 tunors rel ative
to lungs from Nave m ce or bearing non-netastatic 67NR tunors (Fig. 1A). W
focused owmoBvB/01&0it was one of the top up-regul ated geneass¢Hiog43siB). Bv8
is a secreted protein that has been previously characterized as a

pro- angi ogenic factor (LeCouter, J. et al. Proc Natl Acad 5 Sci U S Al100,
2685- 2690af@alI3 were starvad derais oufsactdls Ware stirentatedpoittedngimp e Digemin By&

LeCout S.A101, ,168 8 4 d
e as Cnteehin &t Bopiy BE s for TR 5750, b it iingr ittt Se 360 b by
Mat sundt Oboifed iBTrALGlyEPne S DS dmfe BUFSE (IntdDgenl @3rlskhbd 024 1£3ud1 28A/Is-of Al SO,

Bv8 has been recently shown to be expressed by Cdl | b+Gr 1+ myel oid cells

and to neticdywtegresie Butdectethioi SRA=EA @@@t@ﬁ@?ﬁmt mddrrgnl(@hb]ttaéfor F. et al.
Nat 45
ti Sngs o l,rlﬁSgg%gc?%%%qgﬁac%M/&ﬁTvP?;gﬁﬁ% ﬁ?:[_gﬁ Al 5%ﬁ§2 )‘I?%l% gvegrfOC IBO% Ee first

time, we {@insigaaliig Toednslogy, HattenMpet ween hi gh Bv8 expression in the
pre-netastatic_lungs and netastatic potential of the tunors exam ned (Fig.
1C and Fig. S5EMicky§TiAralyssnLunppisparatione inpgiAg e sl edsweremye sty b+G 1+
nyel oi d Cﬁéé ﬁbé}dsfﬁcae?aeﬂ' aﬁnt &4, e}glalc‘ané\gtd’gl/e\f 39;. 3@22?0%%') (Eg'{%?lér) hi@ng L hus we
hypotheS|zecCI at rretatatlc tunors are nodi Tyt he hg

m cr oenvi aossthetized witlo ﬁ%smihlrdmembsthesmfTlﬁileatttuﬁd;dmgs calrd sxpfoseadnartdtbe bone

mar r ow anf subse uent hom n est this hypothesis, we

p di§fRdh

measur&d hRRRPOFe SHIN i Wi pi VPHPTSGAINAGNS T8 ues during
the pre- n?&rﬁﬁ&l%h&l@ﬂﬁ%@é@xﬁas peBlised6 oS &S 1864 HBRT Ba avahang, of these

cells in mce 20 bearing the netastatic tunors 4T07, 66c¢cI4 and 4T1, while

| ungs fr ohungscecrbdaséateyd aolinflatcd sttht 11060 n@m& buf&fmfmhn@BﬂFel\ngs not show

el 1 5"t sonaraa oM ndge B 5 e e bt 8o b iiieksca ey

(Fi g. 5F) padd@Waue comPEicd Bthébr y%'htr@ﬂ'a TR @1 3170 BYBcéd PRSE6IRE $nd, €vel s i n
Cdl I b+G |- cell g ang@tessenfglgllﬁfy no trgnscrl pt mayCdI Ib[}-% 1+ cel s 25

i sol at®ed Priaeater. OF)dilutrduvith BIRS for X pyess t ungs myeae then ippdksed vighibe trgelqaet es
factors u \/ + L i Fur re, we
st ai ned | %n%%t%ﬁlsl%ﬂesggnb? 4 Oﬂ fB % s %@ %#’? |I§§§yi%éjgﬂ0%gm§£%?x(f © ec{oggr% S

Bv8- posi t byt CElhG v@aibyrnagn:dllm@@}sbemsoﬂad pbvidearbackgeulemediadot inmpig. t hat can
nmet ast asi ze (Fi We al sg detected increased fre%uenc&of Cdl | b+G 1+

cells in pre- nérg%lg’to&ﬁ lungs wegts 190t Sevivean i Gi ¢ PeAA Gfd%hst ati ¢

t th
Wi Py B er b diandy S A9l R B (BERECE) ST eys i n
| ungs 26 r omi¢rheSkEimagee wekd genefitgd byTonesatingdhe krQGube acel drergxlpvass oG VBY 8

appear to be a j.or conponent of the pre-netastatic mcroenwronrrent To
furt her déFWﬁ%nthéTéHﬁ;fé‘éi@Pﬂ%tﬁg@Fon§H’€Wfr4§9i“8 HGFoNgh skl IgEey ¥iStor med  FACS

analysts LaRAALARE REase RALLERLES 681 10K, LRD L adeibianaly ce!

types in the pre- et Anal ysh S revea ed a

speci fic aglapybatd dmalﬁ»éd bw@@myﬁ@mge@m&mﬁh@sm aegwlﬂ&nmmaﬁﬂuc&g@mnul ation
of Ly6C+Ly6G nonocytes in the pre-netastatic lungs of 4T1-tunor 5 bearl ng
i ce (Fi ginspacaipn siag byjafraipgd f(%‘?ér V@WH%WH@P@WWSP%%EG ARG 8Y prct¢reol

frequ%‘cynﬂe{ ’H&ée%’&ﬂ 1?, @: R &8l | Shee/ @) ﬂPB@% '3%2(2?5(@5)301'E1e ifn és) or

dendritic I's™in r 0 the primary tunor (see
Al so, we dmailysmﬁofﬁl*eatrewhs esded i €t-+eal lempiloyetl biee Avalgse (@tnat;a\zﬁlreaft Inc.,

tunor - bearin jce reover, we detected the resence f. the VI ously

Goscr bed L VEGRRK SCETAT I tEEaHAD B o Bt P @f%ﬂfém B EBITLON FelpIVERR (e ot 10
at., Nat Upg|dh3& bﬁ@ﬁaiﬁ@@@e@h& with HROMA AR UishdIBAUSDORWIRS Iﬂdﬁhdd ver than
LyGG+LyGC+ cells (2. 7% for HPC vs 27% or Ly6GtLYy6C+ cells) (Fig. 11A). W

concl udedobjhets weet axstpitd or tagetadsasipeshikle tumerp deseidian the eppreataaté ofthof

granul ocytes (def.ined, .as 6C II anon 1 | b+ opul ation)
and 5 o RORC R T B T TS0 (6 By el Ea oy FgRRBE | Toro
det er mi neth’l't@rhoﬁle@ﬂﬁbW&det&%ﬁﬁ&i@@e&bﬁlhh'gmr cells mght be reSDOHSI bl e
for

Bioluminescence imaging (BLI). Mice were injected intraperitoneally with 200

uL of 200 mg/ml D-luciferin (Invitrogen, Carlsbad, CA) and were anesthetized during
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initiating the niche, we neasured plasma | evels of several candi dates,
nanmel y vascul ar endothelial growth factor (VEG-)-A, placenta growh factor
(P1GF), swoandloidmni ved factor (SDF)1la, nacrophage col orgTAtSRomloadsing
factor (M CSF), granul ocyte-nacrophage (GVW-CSF, granul ocyte (G -CSF and
Bv8 in nave or in tunor-bearing mce 20(Fig. 2A). Surprisingly, only G CSF
and Bv8 pimagweg hevgiseflerane Bllenre §chdin,Ppate, M) via nosoftonammdrbody net ast asi ze.

A simlar corril ati ont Waa f.ound durig{r]llgaéitq% net.astati ¢ phase. W found G CSF
to be hi gFﬂ“%Pe P ESERANH P ad e O 5l e 8%41}1?@0?\1}1\9!?\1}31 TEATHY s wel | .

I nteresti gghya chbledifensiRAhBgMabp VBdSRde EaBE FixW@ tFieti@aligmt phayat ed t unor
and plasma | evels of both human and nouse G CSF, suggesting that host cells

infiltrat Fh@llb%(ﬁénﬁoufrﬁho’famé? ZalooAlo, G A4hi iMaga pequisiier Bmes wereagFictlly g. f 13 |:|) |

G CSF | | ni Pivear .

O | S 20 ML GBRL R AT, B L1 <o
M J

neut r ophi biohi@hinkiczadd dufa fniape) t he bone marrow (Chri st opher, . & Link, D.
C. Curr Opin Hermatol 14, 3-8 (2007)) and has_been recently shown to nedi ate
tunor refract oAnAbSls of pulle miroarraydata sots( She Bhaeri biaddgg Cageer dagrsiet 6) |
6742-6747 : | 6-24H93) [ye feature of
G CSF as gﬁg%%?{é%?ie};?ﬁ rt‘g'g\g%gfegfkegg %;:7%20@%2 s(b%(l)@?g]%%]gévrv@ﬁﬂeﬂ?dtdumr of

ori gi n, sheh/eeldniva welvetudpadsat/blafer.beh/pThe Ghimbicadticenaei dite seti (€hirt, &.

d i d f i I D. t 339, 27-30 (1989)). W f d
hat & CoF 1o #eieB beld Doy ek HEPOED Seb b HRAE) MiBmeAgRYSt at | ¢ uror VIO
2011/ 0147 pQRCTHSAOAA/AH3R TParftht ?a@ﬁ&rhbﬂe@st‘éhﬂde? ﬁétﬁi(ﬂa_wi% §ng; f7i Breqd1B) and

in vivo. A'so, treatment of 4Tl-bearing mce w anti -G CSF anti body
pr event ed Condr|Rez dt ROI-A6rH(20061) vgps e waktilad ¢ fr@miGensdixpsession @mmigus ungs (Fi g.

2B), and gl so,reduced Bv8, levels in.l and plasma (Fig. 6B)., These data
subpent ¢ ADYar RS n Y B B el s 48PS lhodS Wit i R tor ot o
Siniti at eg@vivhPadiBfsas i AThECHX pFopBRIGNADIIYEIRI nRydk] ©Esksh ﬂle@%ﬁ@c‘aﬁééd‘ft@@' I's.
Treatnment with anti-Bv8 antibody reduced nobilization of | | b+G 1+ cells
into the pysecipdemelGtGY $asgEDIChSIoN. ¢e alserfinueys ¥artablqy nathdhe pirgivabp) |

al t hough | I . hav Lanifi. Cle A tic phase
(5. 5 waelsPine, s G S} 9 bl Rh0 e (eIt BRI | © f
MMTV- Py MT clidsemby bsdfig Bgerits of quartite autbifs 6F CIFSApdrchagiesdiOn palaveusigdthe
mobi | i zation of Ly6G+Ly6C+ cells inta the peripheral blood and hom ng of
these cel log 1Rk t5st plhel f%}wg@ @MY suM eyl cummss Wescle plofteg fu et sWlnt i - Bvs

t r eat ment ] : te o0 the very
i gn amoubrerePRg! BRI RO AE R AR GO ABlol b 10 ! Gy e
t he sik@ni tstoane thedlaz@dGSHoalmdwBuBthe tworgtaups.at i ¢ t unor progressi on, 15 we

i nocul ated 66c¢cl4 or, 4T unor_cel I s orthot opi cal ,into the 4 ry fat
bad of Bal bl o SFAUBHEHT TR o B Co DTS RS Bt Ver$ T o1, s

or both _(Hfé@aitfgﬁ%dl Qﬂélﬁsg&tahﬁﬁ}?&a%s J@E%&a@%@ﬁsﬂ@&% {o?@'eetéigfﬁéiqn% l@*?%'fﬁs af t er

i nocul ation of the tunor cefls and the nunber o astatic |lung nodul es
was eval upiesecht 8dahot I 1A Inagetincots werdreptacd dilldasiodiet pndepkschtiier t unor

cell inoculation. Wiile we could not detect an¥ )
data are presented. For analysis of tumor study in fetal liver transplant experiments, a

25  generalized linear model with Poisson errors and distrbution was fit to the data.

Results and Discussion

Metastasis is a major cause of death from solid tumors. In order to metastasize,
tumor cells need to degrade and invade the extracellular matrix, intravasate, be carried
through blood or lymphatic vessels, extravasate at the secondary site, and finally establish

30 secondary tumors (Nguyen, D. X. & Massague, J. Nat Rev Genet 8, 341-352 (2007)). In
addition, mounting evidence suggests that tumors are able to modify the distant

microenvironment prior to arrival of metastatic tumor cells to create the so-called “pre-
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20 significant changes in primary tunor growmh in these tunor nodels (Fig.
6D and 6E), we observed a significant reduction in the nunber of |ung
tunors i rwoizes/tissat ed with either anti-Bv8 or anti-G C8ETamstélooa3s72 I n mce
bearing 4T1 tunors, anti-Bv8 anti body decreased nunber of visible tunors by
50% anti-G CSF by 65% and the conbi nati on by 75% when conpared to

cor r espondictgtatis otohpe(Rsari, Bo1& bpddnh BdYagReupsndeF9g28 2293 (200925 Thisce beari ng

66cl4 tu ti-Bv8 tibody treatnment reduce unor. nunbers by 30%
oo ant | iSRS oBRG PE RRERER B S o e e b S i

m cro- CT amahithéyScanaaitideadcedlaftiaiior kol k@shory else@f addabh m cro- and
macro-tunors in lungs frommce bearing 66¢cl4 or 4Tl tunors treated with

anti - Bv8 hAvidathssey(PegutgS. Qager Mmmtam:ﬂemﬂ@h%& 48t 6l989)) o BonT magiowedrvad

ort hot ppi r.abl ' ti ~Bv
treat rrgnt gmketgwthé%@% tﬁ&%gﬁ%ﬂgocu é’lfﬁp%ﬁg@ﬁ%@tﬁgaﬁg%ﬁ ipl?\l%gl\%\/l{\lgse (Fig.
13A, 13B ahdiak3€n3s mmqt(emﬂ)ymmeumsl Yz AVht el ERbHI 8,a3%9af3 7812006BY 8
anti body and anti-G CSF anti bop% i n ot her breast cancer nodel s, namely

human NDA- NB- 2dthoygh sgverpbmplegnigs hwysheenmmrlisaiaditKerlag. RNy ol Marest h
model s, apig “8%%27%0%8%&%&%5 I %@/ﬁ?ﬁﬂ%gpgz?gﬂm Yl_ﬁﬂa%l o d

antlbodytreatment lted in"reduction o
13E) . M. effal. diunettRey 68 sEE4sIMORE200K) K o, Cdtt all b’wtaraetsneK)IZleémz(bﬂ%

devel opnent, of t ast asi s, e or.t hot opi.cal 14turmrs wer e
treat &t whEIAL dnt 1 & (Catger Q‘ﬁ%&e@? ‘@@8@ the gnag, lasslo F&!} BROCR byt es
and neut rﬂi%%é@anﬁ&he?%%hsé%@&%& IhRAEYn &1 8is 2A8n b'@ce dedstsRPI&E | Ng

neutrophils (Dal ey, et al., J Leukoc Riot 83, 64 (2008)) (Fig. 12Q).
Tr eat ment cliradicrezache erngérotdiggericd by iriocant twnqre@mhednttsttes, merfseiorméd | ung

net astases a. de ree c l% h an Bv8 a bod or _anti.-

Tt fboay. SRbRDisF SR TR SER TS fibuss i RliEe SRy oS T

pr onouncedexsﬁﬁm%tb'e% on1REASRAS [67TNFOR i @shtatl} mm)ttheasaaﬁmmbﬁﬁﬁﬂ thgat nent,
indicating that, while L 6G+tLy6C+ neutrophils are largely responsible for
the métasPrsietajtatic plase éégebﬁ)mﬂ%a godefp g dyedeidic 414 delaﬁeé linek ef gropss

CONLLT DUt 6,9 LI S8R DVE oMYl QrslgseS s @30 e tRARhES] s that

G CSF p05| |veyreu at es’ nert" asi's I TSt
admi ni st r 8 Malierj B. B.ldricert mszg @39%&405@({1991)b1whmlqar00ﬁe aphasit@iit spattrahe. Ve
anal yzed t he frequency of in mce treated da|I W th

r econmbi nafgnecm ePeﬂe%%}atwf:ﬂs(@&% éé&EAB%D aod%lseb egto campletqpd] $t91é%<gf of

r GCSF i nd I 1 mar ked

i ncr easesﬁféﬁdgtta ?ﬁ?ﬁ(}s&?%& I\/ﬁégr 3&r§le&§1lﬂg %116127% ?ﬁgéﬁgﬂ %ger?ar kably, we
det ected enabigirthé ldeanﬁcatmméaeeel|gnn¢sheg1ﬂatatgmmagtam (Ddig,ll le+@d Cellddll) s in
the | ungs A) this wa ol l owed b ncr eased ex I’eSSI of Bv8
(Fro. 30 ST RSai0iot® delg st iruious Taorbitalredaueney ores hoa s
cells andC&B@Beeﬁngz%ﬁége%méen%a hygrdmy\éﬁzr(ﬂm%%(} 3y @&155 Gf%l%e is a
target for netastasis of the tested tunorsS. di d not detect increased Bv8

expr essi omopnlated@sﬂhewptdaﬂy irde therb rm@ﬁnmﬂnﬁtﬁ p@(hargielmegis Were hasteatst 4siags such
?nsst ;IS,? 2? Iy %értll%lsB hpmﬂ%@%ﬁﬁlargm%ge%?% g‘%rl ﬂurg:ezss {Igfg S'\a%[cgr Wi 11'1 %helhrllng%nars]anced
25 assessed by qRT-PCR detecting hygromycin (Fig. 5B and Fig. 10). In addition,

bioluminescence imaging did not detect any luciferase-positive 4T1 cells in the lungs at
this stage (Fig 5C). Thus, any signal we detected in our gene expression analysis was not
due to cancer cells.
In these studies, the period of tumor development without any detectable cancer
30 cells in the lungs will be called the pre-metastatic phase, whereas a stage in which we
could detect even single cancer cells or tumors in the lungs will be referred to as the
metastatic phase.

Our analysis identified 260 genes specifically up-regulated and 274 genes down-
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25 with rGCSF for 5 consecutive days before and after injection of tunor
cells through the tail vein. This enabled us to focus on the potential role
of G CSF woadotima4BeCSF-i niti ated pre-netastatic ni che atrcrhs2dionads’st ages
of nmetastasis, such as extravasation, survival and tunor growth at the

di stant organs. W injected mce wth the non-netastatic tunor cell line
67NR or wiaghlagedrossherol-feldgr bwgh fremomick beanmesd TG rekdfive tahugBi6mL0.

Mce 30 treated with rG CSE exhibit f t nb
of “Tung 1 DFOFEIERPEbeEE SR T o s ik B SRITHPTAHE 5 flor eases
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oro troat 50 G nrle Cor oy GobPds b MERP R nekblopplout BRydotBE T 0 5

H&E st ai ndctCGoredr] DS Pird@: Nc?tB)lcad Sci U SJiqod;aM&le It6I8e8 (zﬂoe))pimoea/l& agu t he
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Mbr eover, an anti ant i bo et e ed the ect on Cdl
| b+G 1+ cbé bxspresSedrby axdll yb+(ﬁrrleanymti celld etndetmmed@t{:@léwa]nbf hmdyEﬂﬁml etely

prevented the G CSF effect (Fi t stigate
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through t ik 2 ¥RERidnth QuiP GRudshBhiNBEFLthR ficrodlal FRAKEEIN D). ®Mdrshvdr Yot he
presence or absence of anti-Bv8 antibody. Anti-Bv8 anti bo y t r eat ment

si gni fi cafhelfyrstrtgde cadfoGCsFrongicnrmtht®@8dEHv(eRihgeh BFY q:XpdéE&lo(lFm the pr®) and

MDA- MB- 231 ( 14A t Treat ment wit t ti bod
or anti Lyg]é a&%ﬂfﬂ) )agﬂli %W&g’g{esﬁiﬁs |tkbqrt?1§]8g§%ém¥m§w€5@a%f¢n a@ltd P%:lsﬁnllélBo Y
Fig. 3F apds Iﬁagbeeﬁ@howhr&db@ gh@gaxbf"&iﬁe ﬂ?@d{mﬂ)h(ﬂr&r afyelom&d@msma&lw et

responsi ble for the G CSF-induced R nmetastatic primng a
t

met astasi 8/ MagraHgd $28<13dd20Me1 st uﬁwarhvpotiy@@dathfeturb@watwnmer@nble

G CSF-i nd t ti-VEGF
thorapy. driaol SRIVER R SR A IRlogk ol Yo CEEREERN: AR 1 e

G CSF- pr otfizthede nangwnaidasbsagiusntihe milign- th@dmge ndlendst thid hypsthesisewmor t hy t hat
we did not detect any increases in netastatic. tunor burden in the presence

b
of anti - VEXCRSUARf the diggueney of @d\}\é@% &€ mqubtr%t@;gdﬁ%as rigerg pre-

20 310 R LASLoRl eappeye s Fosend e gl b o 1>
further chenrmgtthe mztadtatibeinpopdlayi &tldfandy€l ovhilclehgsfroimmiog bearigh®nt ungs
as i o aeesRgr e By S BESRSF AEDHTER! f taneRpeeedad BiF Rafsloi et ¢
cell's witgip tihe AdE&ronally, Cd11b+Grl+ cells isolated from lungs of mice bearing 4T1
tumors strongly expressed Bv8 (Fig. 5F). However, we could detect only marginal BvS
transcripts levels in Cd11b+Grl- cells and essentially no transcript in Cd11b+Grl1+ cells
25  isolated from mice without tumor, suggesting that primary tumor secretes factors up-
regulating Bv8 in Cd11b+Grl+ cells (Fig. 5F). Furthermore, we stained lung tissue with
an anti-Bv8 antibody and we could detect Bv8-positive cells only in lungs isolated from
mice bearing tumors that can metastasize (Fig. 5G). We also detected increased
frequency of Cd11b+Grl+ cells in pre-metastatic lungs of mice bearing additional
30  metastatic tumors, such as B16F10, LLC and a genetic model of breast carcinoma, the
MMTV-PyMT (Fig. 5H). Similarly, we detected increased expression of BvS8 in lungs
from these mice (Fig. 5I). Thus, Cd11b+Grl+ cells expressing Bv8 appear to be a major

component of the pre-metastatic microenvironment. To further define the composition of
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25nmetastatic niche (Kaplan, R N et al. Nature 438, 820-827 (2005)).
Follow ng rG CSF i njection, we detected significant increases in frequency
of Cdl | bneol2eMBEGFRL+ cells in lung (Fig. 7F) that matchedTiuseoionessease in
frequency of Cdl |b+G 1+ cells (Fig. 7. Mre detailed analysis reveal ed
t hat about 44% percent of Cdl | b+G 1+ cells is VEGFRL+ (Fig. 7H). However,
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S. et al. Nat 5Cell Riot 8, 1369-1375 (2006) (gq 1B). Wiile MW-9 has
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cells in hj@ﬁg@t@f(%ge[, 6@3&&1@) 1@?‘[]{;\[)“ -Bv8 (Fig. 7C). Again, simlar to
the experinent with orthotopically inoculated tunors, the anti-Bv8 antibody
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expression correlated wth reduced 25frequency of Cdl |b+G 1+ cells in the
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whi ch Bv8 pronotes netastasis can only be partially explained by nodul ati ng
nobi | i zat bggra@tﬂlopoiesis, produced by a variety of cell types (Metcalf, D. Nature 339, 27-30

(1989)), plays a key role in neutrophil mobilization from the bone marrow (Christopher,

M. J. & Link, D. C. Curr Opin Hematol 14, 3-8 (2007)) and has been recently shown to

mediate tumor refractoriness to anti-VEGF therapy (Shojaei, F. et al. 106(16), 6742-6747

30 Proc Natl Acad Sci U § 4 (2009)). Another attractive feature of G-CSF as a potential
regulator of a process distant from the tumor of origin, such as the development of the

pre-metastatic niche, is its endocrine mode of action (Metcalf, D. Nature 339, 27-30

(1989)). We found that G-CSF is released by metastatic but not by non-metastatic tumor
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Cdl I b+G 1+ cells to the lung tissue. To determ ne whet her Bv8 regul ates
nmetastasis by WO 2011/ 014750PCT/ US2010/ 043872 addi ti onal nechani sns, we
asked whewvben1iBu®sm ght have direct effects on tunor celcs/UusSY@omemssur ed t he
expression levels of By8 receptors (PKR 1/ GPR73 and PKR2/ GPR73L1) in both
non-netastatic and netastatic tunor cells. W could detect significant
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the | 4hg wicdresalatefeotedt ot +EH tuneyricts edatopigeheimteide n manemayrbieradst t unor
cells in f mc e- . 1,4 F I to controls
(Fig. 4C gﬁﬁ)@fg@%ﬂﬂ ‘?i‘?@ge.aﬁgge.“ 'Ee:?f;thg fvéc M{\}\}élgvgagﬁTq'i%?gﬁ%b?ﬂlr educed by
admi ni st r gdonthinavion panitiboBie8. Ardatrhadivess iniGated Ralayy efsdtliiculsive obticaumed when
mce were treated with anti-Gl, antibody or anti-G CSE antjbody (Fig, 4C
and 4D, afdllspng thasmymbes phiractasiati 1@aﬂoépiésﬁﬁﬁé§%la%t?‘é6;§f066é?]t4i 1@@(3{%%595
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i kely due to the bstantially i ncreased expression ot her
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o 021502 S SRR 0%, RISHECS, D e B sRRL OB DI L
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significant enhancenent of 67NR netastasis in the
decreased number of visible tumors by 50%, anti-G-CSF by 65% and the combination by

75%, when compared to corresponding isotype control antibody groups (Fig. 2C). In

25  mice bearing 66¢14 tumors, anti-Bv8 antibody treatment reduced lung tumor numbers by
30% and anti-G-CSF by 43% (Fig. 6F). Similar results were obtained when micro-CT
analysis was used to quantify detailed number of both micro- and macro-tumors in lungs
from mice bearing 66¢14 or 4T1 tumors treated with anti-Bv8 antibody (Fig. 2D).
Importantly, metastasis of 4T1 or 66¢14 orthotopic tumors was reduced to a level

30 comparable with anti-Bv8 treatment when tumors were inoculated in mice lacking Bv8 in
BMMNC:s (Fig. 13A, 13B and 13C). Subsequently, we analyzed the efficacy of anti-Bv8
antibody and anti-G-CSF antibody in other breast cancer models, namely human MDA-
MB-231 (Fig. 12A) and mouse MMTV-PyMT (Fig. 13D). In both models, anti-Bv§
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pre-treated mce (Fig. 15A). Conversely, PKR-1 deficient 66¢cl4 cells (Fig.
16B) had significantly reduced nunber of G CSF-induced netastasis when
conpar ed wo 208aldig7sexpr essi ng control shRNA (Fig. 16C). Phwdals2Be®433an act as
chenpattractant for tunmor 5cells in vivo and pronote their extravasation
into the pre-netastatic |ungs. In order to determ ne whether
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t hat col Oi%%e iﬁlﬁf‘l ungs. in vivo clonal selection for MDA-MB231 cells that
either re an %e primary tunor or are able to generate netastasis in

the lungs was wsrdi@étg%sésﬁit& rolB6DCdALS G &dl1shE tarkobiopMeasT 8 Sasis,
previously used to 1 |dent|rf;‘€/1 ene sets that nedi ate breast cancer
C

met ast asi Bu¢ehbceriag prihefopivl eqrs giere weptes witlh 3ei-Gs i gntilrggs§lpnea RBOot her

organs. (B P " re 45 E , e " es Dev 23,
1882 (20083 dEidsftle @‘&%P@é?%tgs %nrdg e.u?*?ﬁ@“ﬁ B0AT Lybthantodthy Flans T8R5S, 15

i sol at ed fpeoifichhe deplatis: eupopkiss (Matdy, Mgher., J exebs Bajl 88p6h(2G0ESKFgnd PKR- 1,
along with and the previously identjfied Cx¢l 1 and

GVt CSF, MWP-9 , MVP- 1
15(M nn, AChiTigpmepgyvith sadapitibgdgsignifigantly ipAesed thipupas of Snganstastissy) at ed
fromthe I AR E et al: Fhq- ) t no
i ncrease fb:]ét éé(eeipr egasb?%‘rxlﬁtgfa H@@Z@hkf@s@%nﬁsﬁsfl %@O\O/g@g{;v%?&ﬁ:h was
det ect ed, asu§ge sttibogytrésatted m Oigtidy ntooe pehastcad iidaebitian o€ metstabis compaetli vel y
i ncrease expression _of a narrow gro of .genes, whj.ch incl ude CSF and
PR 110 20 e SALABE BN TIE! auaS LB 3 MITABGA b, 6 MPUBA e gaPent | al
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outcone of the disease. W analyzed three sets of mcroarray data: two from

br east cafcrs frfesss.t an Breast Cancer and Chin Breast Cancer datasets

(Pawi tan, Y. et,,al. Breast ne es ./,.R953< A4 (2005) ; in, K et al.
Cancer el 1 10 €S iR he Bl TR GIE hed P8R APeMha pat fent s
(Blaveri Blcaddeik. Eadc et adaidasiedthdrBl-aRerddmifistr@tonak sufficht feaniiate theprell,
7012-7022 (2005)). We identified a strong nelgatl ve correl ati on between

survi val Brtastags siche aMetnapaed Eistfscqaaecygidhl ldkpriekseadls inmic teged(daily.  4E
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tumor grow h in nouse nodels in a nunber of studies (Yang, L. et al. Cancer
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and netastasis at the primary tunor site ' '
tissues that are normally not targeted for metastasis, such as kidney (Fig. 3B). To

determine whether these effects result in enhanced metastatic potential, mice were treated

25  with rG-CSF for 5 consecutive days before and after injection of tumor cells through the
tail vein. This enabled us to focus on the potential role of G-CSF and the G-CSF-initiated
pre-metastatic niche at the final stages of metastasis, such as extravasation, survival and
tumor growth at the distant organs. We injected mice with the non-metastatic tumor cell
line 67NR or with a number of aggressive cell lines, 66¢14, 4T1, and BI6F10. Mice

30  treated with rG-CSF exhibited significant increases in the number of lung tumors (Fig. 3C
and 3D). That was followed by significant increases in lung mass, corresponding to the
number of visible tumors (Fig. 7A). Remarkably, the non-metastatic cell line 67NR

exhibited metastatic behavior in the lungs once mice had been pre-treated with G-CSF
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5 through increased production of MMWPs and TG~ 131 (Yang, L. et al. Cancer
Cell 13, 23- 35 (2008)). The data herein suggest that the role of Cdl

| b+G 1+ cwDl2e1l/n4tmet astasis is not limted to the prinmaPgTiuseaw/0assd2 we show
for the first time that these cells are enriched in pre-netastatic lungs in
order to create a mcroenvironnent that supports the final steps of
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2011/ 014750PCT/ US2010/ 043872 T IS CLAIMED IS: 1. A nethod of inhibiting

or reduci mgtastaHe PrirergatdspigstagsmpMegilipgested whether an anti-VEGF antibody can

prevent G-CSF-induced metastasis. In contrast to anti-Bv8 treatment, the anti-VEGF
therapy did not prevent the G-CSF effect (Fig. 7E), suggesting that the G-CSF-promoted
lung metastasis is VEGF-independent. It is noteworthy that we did not detect any
increases in metastatic tumor burden in the presence of anti-VEGF antibody, as it was

20  recently reported when other anti-angiogenic therapies were used (Paez-Ribes, M. et al.
Cancer Cell 15, 220-231 (2009); Ebos, J. M. et al. Cancer Cell 15, 232-239 (2009)).

We further characterized the population of myeloid cells homing in the lungs in
response to G-CSF with respect to expression of VEGF receptor (VEGFR)-1, as this
receptor was previously reported to be expressed by hematopoicetic cells within the pre-

25  metastatic niche (Kaplan, R. N. et al. Nature 438, 820-827 (2005)). Following rG-CSF
injection, we detected significant increases in frequency of Cd11b+Gr1+VEGFRI1+ cells
in lung (Fig. 7F) that matched the increase in frequency of Cd11b+Grl+ cells (Fig. 7G).
More detailed analysis revealed that about 44% percent of Cd11b+Grl+ cells is
VEGFR1+ (Fig. 7H). However, this value was not significantly affected by rG-CSF

30 administration (Fig. 7H). Thus, our results show that Cd11b+Grl+ cells in the G-CSF-
induced pre-metastatic niche partially share characteristics of cells previously reported to

initiate the niche (Kaplan, R. N. ef al. Nature 438, 820-827 (2005)).
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52. The nmethod of claim 1, wherein the G CSF antagoni st inhibits or reduces
t he spreawoabtizoiprsonary tunor to a pre-netastatic organpofi/ush@osudsyect. 3.
The nethod of claim 1, wherein reducing tunor netastasis conprises reducing
size or nunber of lung netastases. 4. The nethod of claim1l1, wherein

i nhi biting or ffbdmic'prng‘rayﬁmtysm&lawwﬁias i1 @ddtrpr fosBel, tleipreimegjastates longsor e

expression | evel s PKR1 - O0A8 or. 0QA9 in a re nmetastatic
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reduci ng idtmfasifBdudh bABIMPOMHatsHRE, 3. QEWC CRECHIUES 289300 eX0L2Y, AbufMVP- 9, Si
0O0A8 and Si 00A9 in a pre-netastatic organ of the subject. 156 The net hod
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1 further conprising admnistering to the subject an effective amount of
VEGF ant a@bﬁiagferf?@g 67HY- G RORO P tumgrieets inhe g sy enmaens Y0 28dpeen

previousl ({/@GE__&% B bh VT AGHAE &rﬁﬁme‘zrg\%}gg_y-gﬁ?d E'igtf tgl%r %llsclbqqlé’@uQ%Qr 9,

wherein t ntagoni st is an anti - ant | r agnent
t her eof . (Hliatsﬁ[daes reetah ot dlel/lQBial $n1369- lﬂﬁ‘fe(Qé)()ﬁ))t Ffe imvﬁsthE@Eemat thbddy is

bevaci zu a fra nment thereof 12. redum ng one . nor
expr eddi gﬁgfﬁiﬁéﬁ it EXGEULCALPIOPIGRY Stat egt a E%RBP%T ket ety

pr e- met ashAthbSe QbREMcS WIIERURY their expression levels in lungs of mice treated with rG-
CSF. We found that all three molecules were significantly up-regulated (Fig. 8A). Anti-
Bv8 antibody treatment significantly reduced the G-CSF-induced expression of MMP-9,
S100AS8 and S100A9 (Fig. 8A). This correlated with decreased frequency of
15  Cd11b+Grl+ cells in lungs of mice treated with anti-Bv8 (Fig. 7C). Again, similar to the
experiment with orthotopically inoculated tumors, the anti-Bv8 antibody effect was
detected only when mice were treated with low doses of rG-CSF (Fig. 7C), but not when
a maximal dose of rG-CSF was injected. Cd11b+Grl+ cells sorted from lungs exposed to
G-CSF expressed significant levels of MMP-9, SI00A8 and S100A9, along with Bv8
20  (Fig. 8B). Similar results were obtained in mice orthotopically inoculated with 4T1 cells
and treated with anti-Bv8 or anti-G-CSF antibody (Fig. 2C). MMP-9 expression was
significantly reduced by anti-Bv8 antibody treatment in the pre-metastatic lungs (Fig.
8C), while anti-G-CSF antibody treatment reduced MMP-9 expression also in the
metastatic lungs (Fig. 8C). Decreased MMP-9 expression correlated with reduced
25  frequency of Cd11b+Grl+ cells in the lungs (Fig. 2B). Thus, our data position G-CSF
upstream of Bv8, MMP-9, S100A8 and S100A9 in the development of the pre-metastatic
microenvironment.
Anti-Bv8 antibody treatment efficiently prevented the effects of G-CSF on the
development of lung metastasis (Fig. 3F and Fig. 7D). However, the same treatment only
30  partially inhibited G-CSF-induced mobilization and homing of Cd11b+Gr1+ cells into the
pre-metastatic lungs (Fig. C). This finding suggests that the mechanism by which Bv§
promotes metastasis can only be partially explained by modulating mobilization of

Cd11b+Grl+ cells to the lung tissue. To determine whether Bv8 regulates metastasis by

122
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Bv8 antagonist. 13. The nethod of claim 12, wherein expression |evels of
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2011/ 014750PCT/ US2010/ 043872 14. A nethod of inhibiting mgration of

metastatic tunor cells or neutrophils to a pre-netastatic organ conprising
admi ni st eacﬂdn‘gonad)ntehbama]m e\@tasmi ehétbatBwemminb bare difecheftscG3m tamoageh. st or
Bv8 ant ag he od. of .claim , 1 erein the

bt o- ot aot o PEisgrgahe PETaTgou v ufteRitees tkhe LRRGA BT PG I 1 12 0r
14, wher eDIGRRBLP) abotRAbRAGRMsSticiafid AibtARkic GnaSFccllt WroehnlPdetdctf r agment
thereof. 17. The nethod of clai m 7, 12 or 14, wherein the Bv8 anta on| st

i s an ant biBvidicanftoxpisasion pf BkRahinimepaticarmob ey liegs (ATOF abfred i 4T Ihasr
HORTE ST AW e RNy e
of cl ai m ghiBiZedhiuddlowsher mdetetcfaeleslubaleeﬂ PKR-InWi@mA). We were unable to
detect PKR-2 in any of the cell lines tested, except for LLC (Fig. 4A). To determine
whether PKR-1 is functional, we stimulated tumor cells with Bv8 and then we measured
levels of phosphorylated ERK1/2 (Fig. 8D). We could detect significant ERK1/2
10  activation in response to Bv8 only in the metastatic cell lines, suggesting that Bv8
signaling in these cells is indeed functional (Fig. 8D). Bv8 has been shown to promote
migration of myeloid cells (Chin, K. ef al. Cancer Cell 10, 529-541 (2006)). Therefore,
we examined the possibility Bv8 might also promote migration of metastatic tumor cells.
Indeed, we detected increased migration in response to increasing concentration of Bv8
15  (Fig. 4B). In contrast, non-metastatic cell lines did not show any enhanced migration in
response to Bv8. Hence, in addition to regulating mobilization and homing of
Cd11b+Grl1+ cells into the pre-metastatic niche, Bv8 may regulate metastasis through its
direct effect on tumor cells. Finally, to confirm that the G-CSF-induced pre-metastatic
niche facilitates migration of tumor cells in vivo, we injected 4T1 or 66¢14 cells
20  fluorescently labeled with CellTracker Green (to enable easy in vivo tracking of the
injected cells) into Balb/c nude mice pre-treated with G-CSF in the presence or absence
of anti-Bv8, anti-Gr1 or anti-G-CSF antibodies. Thirty-six hours later, we assessed the
numbers of tumor cells that were able to extravasate and seed the lung tissue. We
detected significant increases in the number of tumor cells in the lungs of mice pre-treated
25 with G-CSF compared to controls (Fig. 4C and 4D, and Fig. 8E). This effect was
significantly reduced by administration of anti-Bv8 antibodies. Similar results were
obtained when mice were treated with anti-Grl antibody or anti-G-CSF antibody (Fig. 4C
and 4D, and Fig. 8E).
67NR cells exhibit metastatic properties when injected through the tail vein of
30 mice pre-treated with G-CSF (Fig. 3E), likely due to the substantially increased
expression of MMP9 and other pro-metastatic molecules in the G-CSF-primed lungs. We
speculated that metastasis of 67NR cells might be enhanced by over-expression of PKR-
1. Indeed, over-expression of PKR-1 in 67NR cells to a level comparable with 66¢14
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cells (Fig. 16A), resulted in significant enhancement of 67NR metastasis in the G-CSF
pre-treated mice (Fig. 15A). Conversely, PKR-1 deficient 66¢14 cells (Fig. 16B) had
significantly reduced number of G-CSF-induced metastasis when compared to cells
expressing control ShRNA (Fig. 16C). Thus, Bv8 can act as chemoattractant for tumor
cells in vivo and promote their extravasation into the pre-metastatic lungs.

In order to determine whether expression of G-CSF or PKR-1 is maintained at
higher levels in tumor cells that colonize the lungs. in vivo clonal selection for MDA-MB-
231 cells that either reside at the primary tumor or are able to generate metastasis in the
lungs was performed (Fig. 15C). A similar methodology has been previously used to
identify gene sets that mediate breast cancer metastasis to the lung (Minn, AJ et al,,
Nature 436, 518 (2005)) and other organs (Bos, PD et al,, Nature 459, 1005 (2009); Lu,
X et al,, Genes Dev 23, 1882 (2009)). Gene expression profiling revealed that MDA -
MB-231 cells isolated from the lungs express much higher levels of both G-CSF and
PKR-1, along with GM-CSF, MMP-9 and the previously identified Cxc// and MMP-1
(Minn, Al et al,, Nature 436, 518 (2005)) when compared to cells isolated from the
primary tumor or to parental cells (Fig. 15B). Importantly no increase in the expression
of PKR-2, M-CSF, SDF 1 o, VEGF-A or PIGF was detected, suggesting that in order to
metastasize cancer cells selectively increase expression of a narrow group of genes,
which include G-CSF and PKR-1.

We examined publicly available databases to identify a potential association
between the expression of G-CSF in the primary tumors and the outcome of the disease.
We analyzed three sets of microarray data: two from breast cancer (Pawitan Breast
Cancer and Chin Breast Cancer datasets (Pawitan, Y. et al. Breast Cancer Res T, R953-
964 (2005); Chin, K. et al. Cancer Cell 10, 529-541 (2006)) and one from bladder
carcinoma patients (Blaveri Bladder Cancer dataset (Blaveri, E. et al. Clin Cancer Res 11,
7012-7022 (2005)). We identified a strong negative correlation between survival of
breast cancer patients and high expression of G-CSF (Fig. 4E and Fig. 9A). We identified
a similar correlation in bladder carcinoma patients (Fig. 9B). Detailed statistical analysis
is shown in Fig. 9C.

Cd11b+Gr1+ and other myeloid cell types have been shown to facilitate tumor
growth in mouse models in a number of studies (Yang, L. et al. Cancer Cell 6,409-421
(2004); Shojaei, F. ef al. Nat Biotechnol 25, 911-920 (2007); De Palma, M. et al. Trends
Immunol 28, 519-524 (2007); Murdoch, C. et al. Nat Rev Cancer 8, 618-631 (2008)).
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Importantly, their human counterparts have been found to be over-produced in cancer
patients as well (Almand, B. et al. J Immunol 166, 678-689 (2001); Young, M. R. &
Lathers, D. M. Int J Immunopharmacol 21, 241-252 (1999)). Recently, Cd11b+Grl+
cells have been shown to promote invasion and metastasis at the primary tumor site
through increased production of MMPs and TGF-B1 (Yang, L. et al. Cancer Cell 13, 23-
35 (2008)).

The data herein suggest that the role of Cd11b+Gr1+ cells in metastasis is not
limited to the primary tumor and we show for the first time that these cells are enriched in
pre-metastatic lungs in order to create a microenvironment that supports the final steps of
metastasis, such as extravasation, survival and growth of secondary tumors (Fig. 4F).
Tumor-secreted G-CSF mobilizes Cd11b+Gr1+ cells from the BM and also induces Bv8
expression. Bv8 in turn acts as a chemoattractant for BM-derived Cd11b+Grl+ cells and
facilitates their homing into the lung before arrival of tumor cells. Once in the lungs,
Cd11b+Grl+ cells serve as a source of Bv8, MMP-9 and S100A8 and S100A9. These
molecules can further facilitate metastasis by promoting invasion or further mobilization
of BMDC to the lungs (Hiratsuka, S. et al. Cancer Cell 2, 289-300 (2002); Acuff, H. B. et
al. Cancer Res 66, 259-266 (2006); Yang, L. et al. Cancer Cell 6, 409-421 (2004)). We
also detected increased expression of BvS in livers of mice pre-treated with G-CSF,
suggesting that the pro-metastatic effect of G-CSF and Bv8 might not be restricted to lung

but present in other organs as well.

All references cited throughout the disclosure are hereby expressly incorporated by

reference in their entirety.

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

be the specific embodiments, it is to be understood that the invention is not limited to such
embodiments. To the contrary, the invention is intended to cover various modifications and

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

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

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

elements or method steps.
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WHAT IS CLAIMED IS:

1. A method of inhibiting or reducing tumor metastasis comprising
administering to a subject an effective amount of a G-CSF antagonist.

2. The method of claim 1, wherein the G-CSF antagonist inhibits or reduces
the spread of a primary tumor to a pre-metastatic organ of the subject.

3. The method of claim 1, wherein reducing tumor metastasis comprises
reducing size or number of lung metastases.

4. The method of claim 1, wherein inhibiting or reducing tumor metastasis
comprises reducing one or more expression levels of Bv8, PKR1, MMP-9,
S100AS8 or SI00A9 in a pre-metastatic organ of the subject.

5. The method of claim 4, wherein inhibiting or reducing tumor metastasis
comprises reducing expression levels of MMP-9, ST00A8 and S100A9 in a pre-
metastatic organ of the subject.

6. The method of claim 1, wherein inhibiting or reducing tumor metastasis
comprises reducing expression levels of G-CSF and PKRI1 in a pre-metastatic
organ of the subject.

7. The method of claim 1 further comprising administering to the subject an
effective amount of Bv8 antagonist.

8. The method of claim 1 further comprising administering to the subject an
effective amount of VEGF antagonist.

9. The method of claim 1, wherein the subject has been previously treated
with VEGF antagonist.

10.  The method of claim 8 or 9, wherein the VEGF antagonist is an anti-
VEGF antibody or a fragment thereof.

11. The method of claim 10, wherein the anti-VEGF antibody is bevacizumab
or a fragment thereof.

12. A method of reducing one or more expression levels of G-CSF, Bv§,
PKR1, MMP-9, S100AS8 or SI00A9 in a pre-metastatic organ comprising
administering to the subject an effective amount of a G-CSF antagonist or Bv8
antagonist.

13.  The method of claim 12, wherein expression levels of MMP-9, S100AS8

and S100A9 are reduced in the pre-metastatic organ.
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14. A method of inhibiting migration of metastatic tumor cells or neutrophils
to a pre-metastatic organ comprising administering to the subject an effective
amount of a G-CSF antagonist or Bv8 antagonist.

15.  The method of claim 2, 4, 6, 12 or 14, wherein the pre-metastatic organ is
lung or liver.

16. The method of claim 1, 12 or 14, wherein the G-CSF antagonist is an anti-
G-CSF antibody or a fragment thereof.

17.  The method of claim 7, 12 or 14, wherein the Bv8 antagonist is an anti-
Bv8 antibody or an anti-PKR1 antibody or a fragment thereof.

18.  The method of claim 1, 12 or 14 further comprising administering to the
subject an effective amount of a chemotherapeutic agent.

19. The method of claim 1, 12 or 14, wherein the subject is human.
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