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Title: I'NH BI TION OF PLACENTA GROMH FACTOR ( P1GF)
MEDI CATED METASTASI S AND/ OR ANG OGENESIS [err] (57)
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libraries of peptides eQBres d on the surface of
phage, such as filamentgy ri ophage, are created
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(57) Abstract: The present invention concerns methods and compositions for inhibiting angiogenesis and/or tumor growth, sur-
vival and/or metastasis. In particular embodiments, the methods and compositions may concern ligands against placenta growth
factor (PIGF), such as BP-1, BP-2, BP-3 or BP-4. Some methods may comprise administering one or more PIGF ligands, alone or
in combination with one or more other agents, such as chemotherapeutic agents, other anti-angiogenic agents, immunotherapeutic
agents or radioimmunotherapeutic agents to a subject. The PIGF ligands are effective to inhibit angiogenesis, tumor cell motility,
tumor metastasis, tumor growth and/or tumor survival. In certain embodiments, PIGF ligands may be administered to subjects to
ameliorate other angiogenesis related conditions, such as macular degeneration. In some embodiments, PIGF expression levels may
be determined by any known method to select those patients most likely to respond to PIGF targeted therapies.




conprise one or nore PIGF |ligands to be adm ni stered
to a subject. In preferred enbodinents, peptides
identified as |igands by phage di spl ay agai
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i nhal ational, rectal, vaglnal or toplca

“”mWWT? FW [ breviggions (s '8 19“6n may be by  ort hot opi c,
ance Note idtions” appearing at the egm
ning ofeariﬁ re§4 élssueo the ftgﬁéous ntramuscul ar,

I ntraperit nea: |ntraarter|al intrathecal or

i ntravenous injectlon I n preferred enbodi nents, the
P1G- ligand (inhibitor) is orally adnmnistered. In
nore preferred enbodi nents, the P1GF Iigand nay
conprise the sequence of (binding protein) BP- 1,
BP-2, BP-3 or BP-4, as disclosed in the Exanpl es

bel ow. [0007] The admi nistration of P1G- |igands maybe
effective to inhibit or elimnate tunor netastasis,
angi ogenesis in solid tunors, tunor cell survival

and/ or tunor cell nobility. In preferred enbodi nents,
adm ni stration of one or nore P1G- |igands may prevent
tunors frommetastasizing or may result in regression
or growth inhibition of existing tunors. The 3
skilled artisan will realize that one or nore P1GF

| i gands may be administered alone or alternatively in
conjunction with other known therapeutic treatnents
for cancer and/or angiogenesis, such as chenot herapy,
radi ati on therapy, imrunotherapy, anti-VEG- agents
and/ or other known anti-angi ogenesi s agents and the
like. I'n sone enbodi nents, the P1G- |igands may be
adm nistered with a bispecific antibody, with one
binding site for the PIG- |igand and a second bi ndi ng
site for a tunor antigen or other target. In other
enbodi nents, P1G- |igands nay be covalently attached
to or provided as a fusion protein with an anti body,
anti body fragnent, nonocl onal antibody, Fe fragnent,
Fc-bi nding protein or antibody binding protein.
[0010] In alternative enbodi ments, P1GF |igands maybe
of use to treat angiogenesis related conditions

besi des cancer. Exanples of conditions related to

angi ogenesi s include, but are not limted to,
rheumatoid arthritis, inflammtory bowel disease,
Crohn's disease, ulcerative colitis, sarcoidosis,

ast hma, edema, pul nonary hypertension, formation and
devel opnent of tunors, psoriasis, diabetic

reti nopathy, macul ar degeneration, corneal graft

rej ection, neovascul ar gl aucoma, nyocardi a

angi ogenesi s, plaque neovascul ari zati on, restenosis,
neointima formation after vascul ar traunma,

t el angi ectasi a, henophiliac joints, angiofibrong,
fibrosis associated with chronic inflammuation, |ung
fibrosis, deep venous thronbosis and wound

granul ation. [0011] In other alternative enbodi nents,
the P1GF |igands disclosed herein may be used as



targeting peptides, for exanple by conjugation with a
conpl ex or therapeutic agents. P1GF |igands, such as
BP- 1, BP-2, BP-3 and/or BP-4, may be covalently or
non-coval ently attached to various noieties by

met hods well known in the art, such as the use of

coval ent cross-_|inki n% reagents. Many such agents,
such as car bodw-ﬂwﬁjlyh ON
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DNA ihserigét e phgge mﬂe@ﬁ% BRI EF DESCRI PTI ON OF THE
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as SubJGS P PR ALY/ B W RHEONGIIEB AFLAS ﬂ%%%@e%%f%fmaw ar

degenega{rlg)% nggp?;ﬁﬁﬁ%%tg &'if868e, b3t Q8% nn et fo, ﬁﬁlgﬁ%é%ﬁlmals cats, dogs,

natron Wwtht scription
COWS, smeqz;@oamdldrmsealpaca[s @nd ddantehdls. "l[he lﬁmodmrﬂlr@ammsmonhmay

the h foFElLt-1. t
comprizg Baeionigors HOE Hgaiiel Thatmeaead af ubEqr ThoTs e Fower
embodRAdts, bplids iddnfiies as ﬁ’é’dndb' %g%h%gb diY18y a@Re PIGR HMay be

contains a |inker and the epitope at its

admlmsteteér ridnisistipkiqn gk bb bsidny goumk,nomsgletbg ad, sgh o3 etsl.mgsal,

buccal,h n.fpl%%tli](hen LA le{:l)' tno %g t({B}%Il %teBIglr% 19erf¥ oaldfn(?mstzatb({n Wty
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shown are nean of dg{ﬁ)l icate wel s SD from, 2 separate

or intravepusiipsptien. I preferred embodiments, the BAET Heansl (viidonbis orally
adlmmgscg[]ed( ?A mbre p@?&reﬁ@ﬂboﬁ&eﬂt@%‘/ﬁbl? ligand may comprise the sequence

of (binding protein) BP-1, BP-2, BP-3 or BP-4, as disclosed in the Examples below.

[0007] The administration of PIGF ligands may be effective to inhibit or eliminate tumor
metastasis, angiogenesis in solid tumors, tumor cell survival and/or tumor cell mobility. In
preferred embodiments, administration of one or more P1GF ligands may prevent tumors

from metastasizing or may result in regression or growth inhibition of existing tumors. The



[0015] FIG 2. P1GF stinmulates in vitro invasion of
VDA- MB- 231 cells. The graph represents the cumnul ative
results SD (n = 3-5 experinents). Abbreviations used
inthe graph: "Pl' is P1G, 'VE is VEG-. * P < 0.05
(ANOVA). [0016] FIG 3. BPB inhibits MDA-MB-231
xenograft growth and net ast asis. Tunor vol une a/ .
skilled @rtwgn wall gealig that onqrisueied’IGH digandsraay bosdrainistaed algae or

altemaﬁ%é?? i Efﬁﬂtﬁr?:gg?%ﬁlrbtﬁ%éﬁé n'fhé‘rgéettﬁlg AR fO]I‘ F EanteCaddPor

chan I'n tunmor vo
anglogémtwmc)l as ch@dtli¢rapy, GadididontiBerapy, agmmmﬁw?dp@,:anthEGF agents
| at es .increased tu |I|ty Breast
and/or Seikni Forl-PHESSpErs (EP BT ol T8I G, B1eRICF
hgandsemgiy bdgaARs G Hal anﬁﬁiebﬂﬁ%nﬁﬂod% Mith ohBBaIdisEaEd fol ARPIGF
| ow serum concentration (1 . Twenty-four hours
ligand m second bindingsitgffor hamog @nﬂlgemmﬁ@g fagdedn pthepmmbodiments,
not
PIGF 11 & drjserg%yp l()je coQ/aPe?Ltlg attac]h% ttg 5@@&9%{3& % %gusgot gﬂgtreﬁd% tggn antibody,
antibodydmaﬂd rhendeldaat anibydy, ANment; IFe-biddng pidiEn of attiaaly
breast cancer cells. FIG 4B - NDA- MB-468 hunan breast
bindingprqtedR. cel | s. FI G 4C - MDA-MB-231 human breast
cancer cells. [0018% FI G 5A-5B. Treatnment of mce
[0010] %a&@mgﬁw&@m%s MaHE digandssmay bholyisstte eaf angppgepssis related
cond1t1§§s?bdeg£48$ I‘E%ﬁ@gf eE)E%&?%se(g‘ c%}{&l%.%n?reﬁté%ftﬁ%epﬁmggn%ggﬁgdg%ut are
not limzd we ekeuntatd?d artbrig isflandayeryliywel disedsé, Grotin24di§enke mierative
in tunor yolu ANOVA IG 5A - tunors treated
colitis, W(swdmlmsﬁ@ g&r«gad PO VIS e o, fOSioR Qi SR pRment of
tumorstEkﬁidgﬁ &Rt detisopaliy0) hdbulkt &&geRermioM, %ﬁﬁfeﬁ’l"gr}{ﬁ %J@étlofnor
he Figure provi'des a schematic di agram of "an
neovaseu&angiamoma/ amooard(abangl@g@@mwlm neevaaculsigation, rastendses,
atef con ctin ave
neointifgd THindlt o e ERSTRE i oo B S i Blasiprome
fibrosisCa38pdigtad W@th@ro%ﬂ@ﬁm%@ﬁ Iube ﬁbtdsls eBouk tBfoniBbsRGind
to hFc as described in Exanple 5. DESCRI PTI ON OF
wound grangBtiRAT| VE EMBODI MENTS [ 0020] AI | docunents, or
ortions of docunents, cited in this appllcatlon
[0011] | m@thaﬂaltﬂynaiw qifledlmﬁ?IﬁS,ﬁ@iPlﬁf ligandndisclogrdthsrain may be used as
teons, ticles ses
targeriniRp G, KM umBls oy B RiealiEr B < el P dhE S PicE
li gandsemoh raEIB}Prl EM QDBPBQii\ﬁ/or [BYO2 Thay'e ¢S bEhdh-corledly attached
mean_one Qr nore than one of an item {0022]

fo variong %@t&s rbé/rwhod&\ﬁ@l knawpsin-thaart, sl as e usqaloqyalepsergss-
hnklngtrQagg Eht Uz[écctaf Y)ﬁumﬁ’c[eg di;siiagtd xg-  That
bot rne s e un erst 00a” as equil va ent to

hydroxymdm:mide leﬂﬂeeeﬁsubemdnmidvl dEmetilyhB Stkdithio-bispropionimidate,
azidoglyoxal, 1,5-difluoro-2,4-(dinitrobenzene) and other cross-linkers of use for proteins
and/or peptides are known and may be used. In various embodiments, PIGF ligands may be
attached to antibodies, antibody fragments, chemotherapeutic agents, anti-angiogenic agents,
pro-apoptosis agents, liposomes incorporating such agents or any other known therapeutic

compound.

[0012] In still other embodiments, the PIGF ligands may be used as adjuncts for diagnosis
and/or imaging purposes. For example, PIGF ligands may be tagged with any known contrast
or detection agent or may be detected using any known methodologies, such as ELISA, etc.

The PIGF ligands may be used ex vivo, for example by immunohistochemistry of tissue



[0023] A "ligand" refers to any nol ecul e, conpound or
conposition that is capable of binding to a target.
For exanple, a P1G- ligand is a ligand that can bind
to P1GF. Binding capacity may be determined directly
by any nethod known in thert, such as radi oassay
_using labeled ligands or_targets, affjnity, _
sectiongp SieteChUMaBhYT Otg?ﬁﬂﬁﬁkb‘iérﬂé%%l"ieﬁst RIGH %ﬂ%ﬁm%}vs ty; Pigbfigands may
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tect targ
ﬁlrtherm“eﬁtoesmae oerte pﬂpedtssxf paﬂﬁEﬁl,ar ernbadiments roﬁtmﬂs@etntlon The
endot helial cells; HRP, gtresera i sh (gerom

embodimpsaisB¥Y b€ g@ﬂgmngpqsgpodw-r rence o one Or more og fese drawmgs in
comblrér tiof vvgfﬂjt%gﬁteﬁﬂéd Hé@ﬁﬁﬂldﬂ rédented Wer&dh phenyl tetrazol i um

om ased viability assay; PBS,

[0014] ﬁl’-]@ Fih ﬁﬁéﬁ&frgﬁg SISl HIp: arm Fﬂlﬁnﬁ@lﬁ‘@@ﬁ BF #it- 0 RMdRents were

om tenperat ur e; receptor tyrosine
added tq lﬁastfmated Lsﬂé;lls s indéeataidin dloniomet part WE@;FlmscBPhlused in this

e e L S DS B SeI BB ping vos

assesselady RBBineTOCR TRANG ¢ oa:feh% Pt BREBP1 bAYEB! 2 825098 HeParin only;
corfposi trons and net’ho di rected towards placenta

C: 2.5 grahhépatiaddbibowédbyaF M BPireDbe pMOBP1 Iﬁ(dldvE@FbnyaﬁnU/ml béparin.
growh factors. In certain enbodinents, inhibitaors

Value%shpwammea@pé@rémﬁeéwﬂs PSR fropn? grnperie Spepmeptss TP < 0.0002
for heparin followed by 1 uM BP1 (C) vs. BP1 only (A) (ANOVA).

[0015] FIG. 2. PIGF stimulates in vitro invasion of MDA-MB-231 cells. The graph
represents the cumulative results + SD (n = 3-5 experiments). Abbreviations used in the

graph: 'P1' is PIGF; 'VE' is VEGF. * P <0.05 (ANOVA).

[0016] FIG. 3. BP1 inhibits MDA-MB-231 xenograft growth and metastasis. Tumor
volume vs. time, s.c. model. Results shown are from one of two experiments + SD (n = 3-4

mice/treatment). *P < 0.05 vs. mock-treated or CPA (change in tumor volume (ANOVA)).

[0017] FIG. 4A-4C. Exogenous PIGF stimulates increased tumor cell viability. Breast
tumor cell lines were treated with PIGF (2 nM) or PIGF and the designated peptides (1-2 pM)
under conditions of low serum concentration (1%). Twenty-four hours later viability of the
cells was assessed by MTT. # denote P < 0.04 of PIGF-treated cells compared to untreated
controls. Asterisks (*) denote P < 0.03 compared to PIGF-only (ANOVA). FIG. 4A — MCF-
7 human breast cancer cells. FIG. 4B — MDA-MB-468 human breast cancer cells. FIG. 4C
—MDA-MB-231 human breast cancer cells.



FIt-1 are of use to inhibit tunor angi ogenesis and/ or
netastasis. [00261 P1GF has a 53% identity with the
pl atel et-derived growh factor-I|ike region of VEG-
(Maglione et al., 1991, Proc Natl Acad Sci USA

88 9267 9271). It is produged as two main isofornms,

and -2. These are secret e%g % rs conp %1
[0018] é?IGl §é $B. Tuentment of musccheanmiaVFDAsVIB-AER qenqgratts with peptides
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for a 6-50 kD. Three
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o G350 BN 206 145 G BRI B LAATBA D Bhc s -
tumors‘h%%teﬂ%)h blﬁdmk%gtme first cloned fromplacenta
(Magl i one' et ., 1991), P1G- is nornmally expressed by

t r \HdeB'd sy hASf
{0019} (F‘I@;D 'BQ%{[?‘?SZ? g&"t(SWorthli?é &hg gb%l%pl@ll e15 gg i cm@a@r an
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(deL%—?lEg; ?(ggrheg(ﬂ;egiég Pa: ﬁ? recd; %ﬁﬁtl hqin)&nr%agy @eb {:};%%Eaefﬂr c%}ﬂjugated to
BP1 as2fe8rfbkd 6@ EampRA)r fukudtto hyp @S(d@cﬂbéd/me}@K@ﬂ@S sion has
been found in at |east one primary tunor (Yonekura et

al . J)E@CR'IPTQ)N%FZMU%&%WE FMBODIVMENTEO!

xenografts (Tayl or et al Cin. Cancer Res.
! #8580 iRluddhg but not
00 5, 53 A9 oy O 50 oy ko

limiteddn pat@ss pa’umﬂamﬁcamne pﬁnﬂ¢s Fcbqks,lan(dl_tmatlm, ae hateby expressly
b OOZE} t}[ 0028] P1GF is found in | ow
mcorpcfr%‘i‘?gl é’r? reﬁ‘S?H’a L& but undergoes a 9-10-fol d
ncrease in the serumof wonen w thout pre-eclanpsia
Deﬁm’i‘?flsl ate pregnancy (Hel ske et al., 2001, Ml Hum
Reprod 7:205-210; Reuvekanp et al 1999, Br J (Qbstet
[0021] dysrianed Berewmn 52”1 or1 T 32y MEARSIE 0K MOV FEB OBF AEH KeMa| |
1999, Hum Reprod 14:1346-1351). P1GF has been _det ect ed
[0022] A5 usgtl hetsimdhoteams Spril randi‘ey] Banbe ussieie meps Rither thej conjunctive

. .Not. ex et "
or dlSJlilgcglg’g. %%gé’ﬁ%ﬁltﬁ]o lt&'%égs%&lil?é@ {irg{fési&ﬁﬁsn I{mﬁaﬁﬂgﬁteﬁo anﬁ}or unless
otherwik888ted)Pat hol 189:66- 71). It has al so been det ect ed
in a variety of other primary nmalignancies (Nonura et
[0023]@4 “hgélerﬁﬁsrefé'rs tyeaty0 aidtethle, 40inbdandOr c-Bmﬁo@ﬂhoﬁtth@ﬂ is, capable of
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bmdmg/ﬁq a taveeto Hor eapmplepa ®3GE Aigand @rﬁabgarﬂetbatwnéwﬂz to3Pf. Binding

capamt%‘ggyf %%EUC% eg%,lr?eg%ggeg%?b%lﬁganafa{n%{é}todglﬁm%wzﬁléxg%x a?@lsu@ﬁ ?lradloassay

using lwmih@ndi b targétﬁl%ﬁﬂa@;@El)romﬁﬂ;@'_aphy,pnrmﬁmapredrmatlah,sdm blot, slot
een observed associated wth diabetic reti nopaq
blot, %Qtﬁ‘nné adddPar BIERFRY, BB, (dhal Ftestatiyply; @%gg may be

determ| 1@9 Hyn1h Ol\%é(éc réﬁch%%ﬁl %Ié*% s Pc?ﬂn on?ﬁ% 8%?ﬁ?§r@gf&hﬂﬁé'bﬁag@ ddinst a target
using ar}télag@dnsmay@efclmxﬂwnal neovascul ari zati on i n ani mal

nodel s (Carneliet et al., 2001, Nat. Med. 7:575-83).

[0029] P1G~1, which |lacks a heparin-binding domain,

binds only to FIt-1 (also terned
[0024] Abbreviations used are:

BSA, bovine serum albumin;
ELISA, enzyme-linked immunosorbent assay;

FGF, fibroblast growth factor;



VEGFRI'), while P1G~2, which has a 21-am no-acid
hepari n- bi ndi ng domain at the COOH term nus, binds
both neuropilin-1 and FIt-1 (Mgdala et al., 1998,

JBi ol Chem 273:22272- 22278; Hauser and Weich, 1993,
Growt h Factors 9:259-268). \$hen bound to FIt-1, P1G~-2
i ahl e, of inducing differentiation, proliferation,
ai&fﬂg phlas eWirigeiontceRtpticel Is  (Landgren et al .,
1%3,? gncogene, 16: 359-367). In trophobl asts,

e¥PIEs SnereSesin jse-doryanateh ogat ed by hypoxic stress

(G eadle et al., 1995), but hypoxi a-driven expression
hill-h FGF resgpigr Iy at | east one primary tunor
(Yonekura et al., 1999, JBiol Chem 274:35172-35178),

i Hlte 1 ifes-like o gsing kinager AyWBGF e¢ceptor [; 2004, Proc Am
Assoc Cancer Res 45:981 [abstr 4255]), and in

f FbASB]| cpiivpe-(agemgrsystemalor det@@idh of Gap&eiotBesS or peptides;
61: 2696-2703). Both PIG--1 and -2 naturally For m

h B, GulinrersicdviebseMerdothelifecells] at i ve activity of the
heterodi mers may 8 depend on the formof P1GF that is
bBERE] hoeseNdish. ef—dgﬁ@{s@di nmers consisting of the P1G-1

i somer and VECEF have little or no activity in vitro or

| THEI Mﬁnﬁxﬁ!ﬂiiﬁ@&féﬁﬁ&}ya' ., 2002, Cancer Cell
1: 99-108). On the ot'her hand, P1GF-2/VEGF het er odi mers

a I VEGE Lmers (Cla et. ...
R R APy T BRI B Rt viabity
1388, J Biol Chem 271:3154-3162; Di Salvo et al .,

1995, JBi ol Chem 270: 7717-7723). [0030] The receptor

f BBS At@hplaaarbuffacd Vilfde), Flt-1, is a nenber of the
tyrosine kinase famly of receptors (RTKsS). These are

PR pleehtabgobyh Bidtephosphoryl ation of tyrosine
residues in their cytoplasm c domai ns when bound by an

RT] Mokl Repkiagagd. Flt-1 has seven extracellul ar
Ig-1ike domains, and a split intracellular tyrosine

KRTRS EreBepi® throsia&kiddiber action of Flt-1 with P1GF

lies mainly in the secdnd extracellular domain. The

forridirdRARb QL. FIt 1 is associated with
di nerization, and contains a heparin-bindi ng region

tﬁﬁﬂg&s%ﬁ%@%#helﬁ[%&%@% -rl and its ligand into

cl osef assocrlati on Lee, 1999, Bi ochem

piaceny 80, B Y o ot o e o

osite ends of the diner, and thus, when binding,
[0025] Ayarioys gbedimepts|of thy prggpnt inventiascespcemsomipasitions askmethods

. hadti 0k 0 Lvatio e o
e 30640 06 D DO L n B Gl D Bl o
factors.lggcr;]e,rtaﬁeembmm%% iﬁﬁig)tors[(g@ﬁikl]s) ﬁd%b?ddi t6 PlOF %g@eﬁr ¢étéd® PIGF and
g i t he ri n-bindi ng . domains of P1G-F and FIt-1 may

Fie-1 o o QAP P aetencas APVUR oS - 1 by PLGF

ole_of .heparin binding is well characterized in
[0026] H;tzF L?soq gﬁﬁ)égetntléy Withthe ﬁl@‘qe -derreyd) grpwthr :@bﬁ_oa-éiﬂ{e gegiont bf VEGF
(Maglidn@Gt 8., 199¢ EPERINAF D) Sci USQ%%%V-@%EES%'@ [Erﬁﬁlgcceglaywo main

. receptor pair (Schlessinger et al.
isoformgaPIGFe] 7ud-27 Sljese hre setrbted ae damas eompesediof N32BKES3 amino acid

11 i cpntacts.with hoth i gand and the
monom%g@%(?% ?n a ﬁ?ﬁdéatﬂ-taﬂ \fgshwn%y (ﬂsutlgge bonds (Maglione et al., 1991), for a
total weight of 46-50 kD. Three isoforms result from mRNA splice variants, but only PIGF-1

and -2 are well characterized (Ahmed et al., 2000; Cao et al., 1997, Biochem Biophys Acta
235, 493-498).



i ncreases FG--FGFR bi nding to each other and

di nmeri zation of the receptors, a necessary step in
activation. The presence of heparin-bindi ng donmai ns on
the nore active formof PlGF, Pl1G--2, suggests that

heparin may have a role in the activation of Flt-1 by
ation of tunor recurrence,

G-, [ 003 I t
10027 551 s plaeonis Gbiagtonsie bl LG oy copeked by
trophcf‘tﬂ’ﬁté)%ﬁﬂalQH#@M?%?@%%H@@&&@&Q(%EH tgoré’{e ﬁbe Oncogene

ant i bodi es
11:15690379; fa;llaoqt abIZQﬂO J I:ﬁ@ﬂlba;nzarcﬁdlﬂs%i;\ss&): Iﬁamhéblﬁh§ PIGF

exprefifbn? s e RIS RUL et fladle ol 50 Fliigh 20RC1302-5, 1995)
but hypetiakiriveh edlpichadn hd3Webn Fsund i$ h'tr l‘éés‘t’ 6he f)l%ﬁ%lﬁftufn%&gYonekura et al.,

lial cells (Adini et al
J. Bloﬁ%ﬁ%&“ziélﬂz 8, 1&98§) it @mqréammaﬁsﬂﬁum etialeXjpme€ann Res.
61 269&7@?@98%%& @aﬂﬁglrﬂage]? %%ég g%@ B&q@ﬁ{es%lé%ef& %Ol) Many

mahgrm&eaﬁslaﬂtﬁﬁhe PKEﬂF tdeeptot, FHes (Tigahicohl. Q04! Wledt 863 1-P3.F002).
expression with enhanced recovery fr'om cyt ot oxi c

[0028] PlR mﬂmnd fﬁaywévem in&lormal 38R0 but SndefFRALEI 114 F{age in

as nstitutive EXDTESSIOH by Sone tunor ce

the seruphg wolgen glp gyt rergelamppio dmke pqygmpﬁ (Helslesoetal .t 2001, Mol Hum
ReprodBing8i10UR ehbichil) H‘%‘E a°‘1 4489 19 FBLAL F@’I@% g@ p1|0§ &g)?(%ﬁf)%%, Vuorela-

treat nenf resu i’n"i ncr ease

Vepsalaineatet ﬁbd)ﬁ’@ésﬂamdiepmm t316- B3 5 AhPRERF Ieds bbn detd@0@in
2002a; Taylor et al., 2003b). Sone

ghOblarIr%’?fﬁlaaﬁgﬁfne&é‘ré@n%& BYesBoygit jsdipk pxPrisyseq i narmab hraimsspe
(Gleadsdutfabc €995y elh J PRy seHIn88iC 1865 qg&? ﬁémﬁd&'{‘é‘ﬂ | 3go! d[»c?zﬁfzgh 89:66-

the |i gand- rec tor are not aract’eri ze
71). Itfhaﬁa SHS) §e1 g@ iach Yaniety ¢fiCRermpirighry madagnarfeiefseéblbmumet al.,

n t enyi ro he esent
195, o) 308 e RS DT i
[abstr RP2]; Matsmmchiol bieal., BO@R Stirie@neeRe L2 - breanm3xenegeedit §804 ]Cancer

Lot 21 BER o e T S BT et R N A
1000-1b6 hee réxf)%éﬁf)ﬁ B85 1@ bedhid ?%@r%c%s@%%%@ %%Zilgbeltl? Bét{lillﬁggthy

normal tissues. The ef
with nqnw@scylar Peddpration (ohadiquit olei998] Bahmsesh ex8nl (X BS)i Madketion

LT UM W L

neovas@fixi2ioh 69 dlimaEhrolBly $eimeibt &lal., 2dA0RRB) MsLed.535random
16- mer phage di spl ay system panhed &gal nst réco nant

[0029] 'PII(GF-'HdWBlch' 180431 g§1‘f’1¥ BrRin 1 acl? ri)ténd\é%gf RiAd! :1 E%ao termed

lg he strongest | S Sbse
VEGFH!)pwpile 8 @E‘éswbwhthesia Yb-athinoNdelil ﬂlepammlﬁmki@gﬂohﬁlﬂ‘u\t’E@COOH

nd I d
min B SRS B R oA B LTS ) R o

22278; placbdrfagd AVéioh) 1808, BRSurh FnsBrd SPEY.b éd%x@htto Flt-1, PIGF-2
an

Q{ Cf nedi at ed mgratlon of HCECs
is capablg gf indgeipe difsyrentiation, Hrﬂllfvmtwng@ldﬁmgtﬁionmmﬁdwﬁlelﬁﬂ cells ,

(Lwdg%gggﬁl 1998 VBricopdiBfe: 5%9' 33';)61 terc}]gﬁoeblasts express1c§n of PIGF is
abrogated by hypoxic stress (Gleadle et al., 1995), but hypoxia-driven expression has been
found in at least one primary tumor (Yonekura et al., 1999, J Biol Chem 274:35172-351 78),
in tumor xenografts (Taylor et al., 2004, Proc Am Assoc Cancer Res 45:981 [abstr 4255)),
and in fibroblasts (Green et al., 2001, Cancer Res 61:2696-2703). Both PIGF-1 and -2

naturally form heterodimers with VEGF. The relative activity of the heterodimers may




V5.2 were nedi ated through binding to the FIt-1
receptor (ld.). However, the domain of FIt-1 that
bound to V5.2 was not characterized by these authors,
and it was not determ ned whether the V5.2 effects

were antagoni stic wth hepagin activation of Flt-1. In
where adm nistration of a P1G-

de F/iariﬁu§ enbadi oe gts, : L
penfiog e iqrm LHGE thatiphoumdie VAH. hegterpdimera egnsigingiof the PIGF-1
isomeR 8RNVEGESMER 17 @l‘h@&'ﬁ'\/lty 5&/&_@%@%{ %LV#) ZEﬁl?n,é ap) a&@& Cancer

peptide V5.2 and simlar
Cell 1&961 021)0@35]16 PHer haide BI@H-2\VHEEF ActeMdGherd aﬂm‘lmBiiQE pokent as

VEGE, ‘Sﬁ dc?% SF%E )i%;e%a‘b %@é@lm rHg34cFastialel996, J

Biol cwa@am HlsaHBIeDiSalvei et al.,'1998] LBRY CRuh7BIEg79nbine
Sept enber 27, 2005. These aut hors reported that ‘mce

[0030) Eakideepte FRPIGE VidtoBVRGH 11 ds %g#é%@lfﬁle%%{ne kinase

devel opnental defects. Inhibition VItY,

famllydg‘ﬁﬁc;ﬂ)ggs {RTKphiThiess e chérastB@EredAy Ao kb long atRIGHt tyrosine
res1dués%ﬁldlélfa Pyth‘{)‘laﬁhm do alrglfvfﬁ}ge%aaso}lg@ Bg %{9 \éﬁgl\faﬂng ?1 ggrlljc{ VII*“I}:/-? lhag zeven

neonat a I nc

extracelhgandigdikicaimaiis, and a YR nﬁﬁféélﬂlﬂéiﬁt‘?rdsﬁ@tklﬂ&% ggﬂa% I interaction

not .conpensate for bl ockade of
of Flt- W%:hcﬁﬁ%ﬁbest%p R 8- geecPxipainlar omadr. | Bie fofrth Hemain of Ft-
1 is asddafdrédt With %ﬁﬁéﬁi&'ﬁoﬁ?l a‘ﬁ}i%oﬁtaféﬁl glte]b Yol %(Heglhg lﬁgaé potentially

%ost natal devel opnent an vascul
brings Elnbandsits hgﬁn‘dEﬁﬂé closacasseastion(Pafk AddGR; 2299, Biegem Biophys Res

ComnlE 384 550 RRL LGk AP SBOLLS AT LS ES e
oppositidnids b’EﬁHElﬂ-u%ela Rhd BRE] WHen BindiRb] Im i g fﬂ‘?e%w gﬁg%%tf} ul{%g%ptors

growt h_and angi ogenesi s (Carfeliet et a
into clcwgdlssoplagpg, lgdangthemefar ketivation (FuRGOal., LDISNERId dHhel273:11197-

11204: agle%a;l,{; 1b§7"@e7 ﬁu@%e% d that VEGF-B and PI G- nay
events

be 1 nvo |nregu ation of inflammatory

ot 45409 By BRIt A e

essentlalrfat fulhectiPatign off IaNGs PUGBCITRS Rle BERAGIaRn Wlﬁ?&% in
characts dbl a%qgg@wth one or nmore VEGF inhibitors

F‘H?ﬁ it lasberath fcton EGF nibrobikast guewttafictat fecpptor (FGFR)
ligand- (ﬁ@dlﬁé K8aE Blepidr paer(gQ@BsG@%g} &-al. g@ﬂ Z\@%@g?ar Ce%F (2 :743-750). In

2 (Tupule’et "a

this exapgale,]l@p@@r) makc@muku)ﬂ'ﬂac'ﬁhike(cﬁﬁl/ﬁlﬂﬁdtﬁ)tht{ Némnd 288 %é-f%@@[fﬂer which

1-46 B
1ncreas%s£q]j}a Aﬁﬂfé{ bi ng tg @6‘5!‘ otﬁer@nﬂ ﬁllr@%@%ﬂon pgylgfrlgczq%g)ars a necessary

tep in S@ivanami oh
step in S ande %ﬁér%é %@h%ﬁggﬂgncﬁﬁ% é&m&lgé 31? the $SORGRLVERSm of
PIGF, Pi§iE 2 snegests ﬂh@@enm@naghavemiapehn agtivitieadfNEM bPIGF.

Subj ects by Inhibiting Angiogenesis [0037] In various

[0032] Enpysydnvaestigation dféumet feodserendve aepesd Pl(ﬂng fgﬁ:btﬂiﬂdﬂtgstlﬁﬁvmg
medi‘at ed

ds t hat bl k hi bi t
o o o b
Taylor acan d2®030 'I‘é%/l@)P f ACLONIZ 27X %Etﬂlobfg{&’efﬁ @%39?&% §1’_|),

TTEGS of th ese condi tions I nc
even When PIGF expression was undetectable before treatment. It is already established that

PIGF is a survival factor for endothelial cells (Adini et al., 2002, Cancer Res 62:2749-2752),
but its treatment-induced expression by tumor cells was an unexpected finding (Taylor et al.,
2002a; Taylor et al., 2003b, Int J Cancer 105:15 8-169). Further investigation correlated

PIGF expression with enhanced recovery from cytotoxic treatment (Taylor et al., 2003b).



but are not limted to, rheumatoid arthritis,
i nfl ammat ory bowel disease, Crohn's di sease,
ul cerative colitis, sarcoidosis, asthnma, edens,
pul monary hypertension, formation and devel opnent of
tunors , psoriasis, diabetig retinopathy, macul ar
Treatderg(_engr atdi on, corneal graft rejection, neovascul ar
WPRTHEEHE] 2R pUas sonstitufsi esgressen BY seme fumeor cell lines was also
foundneovascul ari zati on, restenosis, neointim fornmation
after vascul ar trauma, tel angiectasia, henophiliac
0033] 9 ; iaf by ' ' oci.ated wi.th
10033) ByB0ie, o SRR s ] B2 oA BREURIE Sty ratment
resultg wrioervessil P1GReuprsgomby katfimytes aad ﬁhhﬁ@rceﬂﬁgilﬁﬁ&f‘&%il.;c&ooo;

0 d..survi val [ 1 subj ects with an
Tale%%&*%%%‘ﬂféé T8op ot 203y« Sorme Vlarlsljlladtt eellspeass bovs teyels of Flt-1
thew sulfagx ReeBs ARG F bigRARRnfouSE HRSIi caRB!
iy ed@grtiggn oftelts 0 gg??‘?e fHploBft o cé%a?g?%&%rare“"twe“

characigrzsdi hbesedindings\suggestedribit BIGF mightexeR@ecte xpteasi @lls and in
wh

the turf tild t.o identi.f hose supj ects who
@ o o T e PP oAb e e R FAOE and it 1
on huthart erewse chhn cel[0Ad8endfrefiski | | ed artisan will realize

that anti-angi ogenic therapies may utilize one or nore

OReltuiter RN&shof\FIGANGE THGE hasRtbdpEsgd N, and in certain
alternative enbodi nents may conprise 11 the

[0034]B s PlSF a8 NEGRbingt 1§ C%ﬁ‘%k | kno
. ]i n the arat , .such lgg t@%ofg?gltk ? n Q&gﬁ%ﬁé@fiﬁeﬁ,r% ot to
stimulgtg AP ECIsaIS i Bwsor ahil mouma ¢issuesp@he effes of MBGRIBinGHheEOHR Fit-1

conf B SRR s RO SSALOHED: (ASHHEMEe 00 L2554 .

278:46681-61| BukiPateh? AppReatidf publfdatiod Bo. 206R0BEERINH|-Nousawi et al.
t hoxyoestradiol, proliferin-related proteln,

2.
(2003) T35 Ang o PEp e disphayGystemeannedsagainst rreombamnt Flt-1 to

isolateR@eY i i et .l Nt erferon-al.pha, .
isola éher bz?l%ﬁ?g{ﬁﬁﬁtiv Egﬁ%iﬁ(ggggédtﬁfé KT}E)&} ng%g?? ﬁnt]elfagéﬁkwgs’ observed with
a peptif¢ designated Vi.laawwnfundﬁ,vmm BYVRG &ﬂmwm&%@ifia,ceus

) - 47 clj el , accutin, angiostatin, cidofovir,
simulg St SHES: bl Rptsohaimitn T8 Sndhtalal o4l prsbfasshon ond was

also reporfeday ﬁiﬂimevﬁcﬁﬂﬁl%hia%h%&kiﬁbh%@'Hﬁfééssaﬁfa Wbk %\fcgd illary
realize that within the context of treating subj st
formatign iy Mariggd 'S (EltYieuseweet 4li, 840 Idvaciuggededibnithaseiiche

. i nat. i t.h k th -
V52 DA A0 SR et o Bl
that boumdctole? was hoteltRrackized biited attBors 2 inval hetdeBmBed whether

h t herapeuti ¢ agents, radiation therapy, surgica
the Vs'g)?gf:ggtﬁ SiFre aRgami e Vil hrparin agtifation @AFlt-1t Unorrious embodiments,

vher SR O O TREE, yRE o G e
such as @n antrBEGE apedsis aocttmplatalypaside i VHIS afBYnGRAVEIGF @ABitors may

be of ul nmore t herapeutic peptides to be admnistered to a
Subj ect. Adm nistration may occur by any route known

[0035] EE%%?E‘?’GS oaff\zmgkg{{:,:\zﬁcljﬁ% e%lé%l&%]t ipla;;gg!:ggt;s:{s?w;; gllaimirx]lgc? lia)}lf Malik et
al,, “Re%r%d?g@plgﬁs?g r}é%t?lf-@dﬁfd'ﬁbi: ARG YBARRUPEGH bRTKSRY: Bite, »
Blood, published online September 27, 2005. These authors reported that mice lacking either
VEGF-B or PIGF display only minor developmental defects. Inhibition of VEGF-A activity,
compared to inhibition of VEGE-A, VEGF-B and PIGF, resulted in similar effects on growth

and survival of neonatal mice, including a reduction in vascularization. Tt was concluded that



intraarterial, intrathecal or intravenous injection.
[0041] Unnodified peptides adm nistered orally to a
subj ect can be degraded in the digestive tract and
dependi ng on sequence and structure may exhibit poor

absorption across the integfinal Iining. However,
nmodi f yi ng des to render

PIGF i Y b Yogtl gg‘lag?%lﬁé f%bl%lqua@é@ﬁ%r?' -By ngiratine Hot Y EGF-B and
PIGF pétdlagion 8 tHérVE@FR- lalkéééﬂ’téﬁggﬁg}% d J@fa(ﬁlﬁ}gl‘glrﬁlﬂgﬁo% D eFfOISEél 1[@%/

tract are well known
develement ppd gdulgvasplniylshorﬂeosﬁigrs@@mpafbﬂl to HEGR- AadetlvAH 0KV EGFR-2.

BB AR i i

effective agdnti- WHGHFR -2kaBodéd i%xnrﬁb t§ R2no
ure & Ap .OChem . n0§9ﬁ; Such met angmrgenesls

(Cam&get f‘ﬁér %Wreét’%ﬂéfqdeﬁtﬂaéé Stiq&nﬂmtma 2001 2 J’Séﬁeemdol 55:91-100).
for pr.epari braries

e e B TR e DR o8 iU R s argainiony

eVGHtSDhmmgmaﬂmd:ngﬂsangmgmbﬁmm avelis (elalile engl, 3005)g of organic

mol ecul es that mimc the structure of a pepti de; or

[oossp@m sliitled &usén will rexlizeyth@Gne!BIGIERERIIE SiscRAUER LR aﬁﬁ@éh
may be used to con%truc%scPlGF |1nq1|l sed in

COIanB%tB}CnIr \Iaglg ogeuq)rt @queVE@F 1jbitors.g MEﬁ}Fsmhlé)gtptsmfmtmtlal use include
0
Nl Elkds 8995 S00FE A EFRITOSE T 1. 00,

Clin. Qnegf. 18:716123); AEngZﬁnl@f‘M{R@I-Gﬁl&)ﬂ@VWhg%%élﬂe@aﬂ(ﬁﬂ CoHE Oncol,
W t ni

Rep. ST e Pt a] GRSt Hodl Btk sl PS>0 Sempoi
(SU-5.1)RBotnss o | Tow0s EneaTs, 8m) e TRENd (FREAS) TR0

repl aced by one or nore alternatlve
Pha”mga%fﬁe'ggyla% NH, CH2-S, CHe- CH2, CH:CH CO- CH2,

CHOH CH2 and the like. Methods for preparing peptide
Therapeyis Treatment ofsSubjketo by InhibitirexAnpiogendsisuby, 1982,

Life Sci 31:189-99; Holladay et al., 1983,
[0037] Tletvatibesemiodiabnts, thd nbddlls Bdd colBpoRitias TéMﬂlﬁ@oqilGF lligands that

edron Lett 23:2533; Al nmui est et
can blofR s imhitt RICH epied wmsiopgassisgbid sRpHGHIdn Rrimient 0Bfhose

cond1t1Eil‘i§f eéhaé%clté?%ﬂ bg?ﬁ 2190%4%%% %ﬁgﬁ?@@gﬁs?fi%ée g%lgig Bs include,

but aremot Bmited &), rkﬁtmmldzﬁhnﬁs,@ﬁﬂam&mﬁbcﬁ&ﬂ didddse, Casin’s disease,
ence.) Peptide mnetics

ershBEBLIP AR S Pt S SRCE PERLLCS T IELES

developm&m:t of aonqar, @sbriadis| di@bétlcﬂ@ﬂiﬁd}ﬁﬁlyaﬂﬁ&ﬁledegkﬁ)&ég’(ln corneal graft
ternatively, therapeutic peptides may be
rej ectlogdpﬁqyagquiqr @éaqwmé,r myocediphangio gangsing phaque reaviasaillaremtémr

resteno&ss ! oMt fo?xﬁ@tﬁdrp%igeraPcﬁFa\f ¢k 0%8 I é%%é@ ampﬁéia&ﬁ@a@

For exanpl e term nus
angiofibuopta, dbmsimmdsdcitedvith bhﬂoﬁidﬁnﬂﬁﬁmbﬂoﬂl apieHbdYis, deep venous
Pept.i des may al so be

| h d
B R TN TN T R
subject$ WltH&hlaﬁglogéne@ﬁéCbﬂ &llmtﬂﬁ§arelgfeﬁ \idehB8Pate RAl &kpress PIGF in

sul fi des and t he
diseased tlssues and the skilled art1san will realize that in certain embodiments, ex vivo

and/or in vivo PIGF expression assays may be utilized to identify those subjects who would

benefit most from PIGF-targeted therapeutic intervention.

[0038] The skilled artisan will realize that anti-angiogenic therapies may utilize one or more

of the PIGF ligands disclosed herein, and in certain alternative embodiments may comprise



[0044] Peptide stabilization may al so occur by

substitution of D-am no acids for naturally occurring

L-am no acids, particularly at |ocations where

endopepti dases are known to act. Endopeptidase

blndlng and cl eavage sequengges are known in the art
and usj ng peptides

the ad?l’H t hodf ggr maki ng
RISHARILES of anHr?Pﬁ’@gS@P dgetiskieovpeiarthel agcurh agendosighin™,
angiodtatin, lﬁﬁfnﬁpbeptlﬁﬁp |ﬂb?(ﬁ1§b§x?§%gﬁle§ ﬁﬂ&h&’lﬂg% gzéﬁoe@gec%ﬁy gdsmlnogen
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[0053] In some embodiments, a subtraction protocol may be used to further reduce
background phage binding. The purpose of subtraction is to remove phage from the library
that bind to targets other than the target of interest. In alternative embodiments, the phage
library may be prescreened against a control cell, tissue or organ. For example, tumor-
binding peptides may be identified after prescreening a library against a control normal cell
line. After subtraction the library may be screened against the molecule, cell, tissue or organ

of interest. Other methods of subtraction protocols are known and may be used in the
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to aboﬂh]eqﬁ)rmna adidsiaFbr; coNedhi¥adek the (dBR3%protkiACo g@glb@f)ﬁ‘&” and “peptide”
The rational @ behi nd the use

in b f erence.
are usB(g btltFli?an% ﬁlgyllgagelps Aqqqgilnglﬁethgetsqm derabeia mmu@f’ encompasses
amlnopa[c‘iH ak 861 Sdrspridih £6 o
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a0y ARy 26 R BuPlal2nfr gpeet ped minict kKBownniai iy art. In- certain

embodﬁﬁéﬁts das retidifs e ?Fd'tﬁh Tor éﬁg&déggﬁer‘seﬁbéﬁlafe qxél%out any non-amino

i mproved characteri Sti cs, rease
acid lnmlpgltbmsmswsoft 4ngine taoitaiehidoes. i Int @Bér siRb@MEENS, the sequence

r.oved stability or .activity.in vivo. Fusion
may Cbﬁgfle? R4 [BoBey© Vé? B B IRt s MRyPEBadar ﬁmbaélrr@nts the
sequenpé of fdsiihes B'hﬂ}%@r@@in%iﬂe@ﬁdcgﬁia? ‘b@llﬁt\é gﬁé@ by%'n'e of rmcﬁe Don- amino

substantial portion of a peptide, ed at the
amdm@f’?%?rm nus, to all or a portion of a second

po ypeptlde or proteln For exanpl e, fusions may
[0057] dshulinglpather teayderntes 6 peptide” encompasses amino acid sequences

comprising at least one of the 20 common amino acids found in naturally occurring proteins,
or at least one modified or unusual amino acid, including but not limited to those shown on
Table 4 below.



ot her species to permt the reconbi nant expression of
a protein in a heterol ogous host. Another useful
fusion includes the addition of an imunol ogically
active domain, such as an antibody epitope. Yet

anot her useful formof fusien may include attachment

of a noiety of use for purification such astheELAG——

epitope (Prickett et al.,TABRE 4 Bi ot echni ques 7:580-

589, Castrucci ﬁ\&?&gedeﬁg%usﬂaléfn@ﬁog@ld%647 4653) .
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t echni ques suitabl e for use in protein purification
are well known to those of skill in the art. These

[0058]i Protaigieor feptidesxaapbe magle byiapy t@fﬂmue winown snthosé afiskill in the art,
sul phate, PE ant i bodi es he

includ{iéiBe [ RISORT 9P GG PRy Pt of peHAR Jhoueh sulltila molecular

b1olog¥c|3 QWE?W isShens o? Ltﬁ@teﬁﬁ 610{3615%?8%5‘8&&1@ na@&hl sources, or the

reverse phase, drggl apatite and
cheml‘aa‘lfsyntheyls Qihprotmtsogr pgﬁyiem qotige fand RO, @gypep‘ude and

peit SR SEL SRR PR LR o WIGRE 708, pBI e ecn
previoB§lY ides¢Rided Bd mbiBe Bhifrat @bm ﬁ@t@ﬂz&i dafdbasdsh@owartd ehisse of ordinary
purification ste{)s may be c or_ that cerfﬂaln

skill i thepart.minepwich atabasg, s % Abei National Centas fpr Bigiechnglpgy dpfasmation’s
Genbag?tagﬁdGérﬁ; ept Eﬁ?@%gso%?%ﬁd'%g &fﬂ] ?d?ét afld Aldide Pég'idrfs' B8 known

ein or- pep no general
genes hegWe anplified falortdxprapseat mﬂg the t@célptqudsa dsthesgdhérein or as would
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' it
be ki 95 af @xfinaR, ill g8 Shestlh fbstlrerr 315 eioh PERTSrygRrations
of pr OfMdS, polypeptides, and peptides are known to those of skill in the art.

Peptide mimetics

[0059] Another embodiment for the preparation of polypeptides is the use of peptide

mimetics. Mimetics are peptide-containing molecules that mimic elements of protein



have utility in certain enbodi nents. Parti al
purification may be acconplished by using fewer
purification steps in conbination, or by utilizing
different forns of the sane general purification
schene. For exanple, it isjgppreciated that a
. cation-exchange colum_ chromat ography performed
secondentyi ftiugtung See, %@Le@alapba}@nw tidl) “Rpptide ApmyMimstigst it n a

"o | n H H t H n t I
moTeEDGY AV STHRHACH, EBLHRT A S 10 R0 cTEAD. 66 von
( 993),%&&1?dﬁt@ﬁﬂréihbbfﬁ§fe&nb@V\Bllie Adafgfebefind teaise v&peptide mimetics is

urification my have advantages |n total ({ﬁ%ove[ y of

that thegwlfciép Raglfoone ef Progins exisiastneldy toi iipnt fRIngAcidsi¢s oS as to
BB 28 el OA HA, AARRLPON RN i
expectat toi peihit nheeodaringrastibst amder todhéeatinsbinetesdleardiese principles
ey oY b i G AREFULL b A S it Brris

of the B’Iﬁ&iﬁ% ipeptides dsdeIsbE Bérg@dblywitte vt itipredhhmgtedfgcspduch as
the binding partners to an insoluble matrix, such as, a

increasqg gheorpiion dssess theytpmpgh errintgstaepmd s dapravedsighilidheqr asdiyy in
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the intfee fisickeprofpuences, usual ly from about 6 up to about 35
to 50 am no acids, can be readily synthesized by such

bRdisurifddionnat i vel y, reconbinant DNA technol ogy
may be enpl oyed wherein a nucl eoti de sequence which

[0061] R $O48 S o BRI L proflin b e?ﬁaé ayDelifsiftd 9puriHd. Fotein
expression vector, transfornmed oOor transfected into an
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at one 1%9&9{}}e|h%nmso g%rlililzglt'%lobnI aendfc%deef)r(z&‘ﬂigﬁg't{o%ndf the cells, tissue or organ to

Vivo.

polypeptide and non-polypeptide fractions. The protein or polypeptide of interest may be
further purified using chromatographic and electrophoretic techniques to achieve partial or
complete purification (or purification to homogeneity). Analytical methods particularly

suited to the preparation of a pure peptide are ion-exchange chromatography, gel exclusion



Anti bodi es [0066] Various enbodi nents nay concern

anti body ligands for a target, such as anti-P1G-

anti bodies. The term "anti body" is used herein to

refer to any anti body-Iike nolecule that has an

anti gen binding region, andjg ncludes anti body

fra nts such as _Fab Fab, F(ab')2, single donmain
Chr"”%%tﬂ%g » Balypgspiagde ggj ei%@mhowi(m gff @lfcywéarmnatvaraplasnd t he

i et A T ——

ant | body base

purifying pepéidesistfast bedeia 1kjoid qhr@pas graphy(FP1O) % 304EHPLENG
anti bodies are also well known in the art (See, e.g.,

[0062 H¥atiovseteandquaneitabld 83 uséiit prbegi %ﬁcﬁﬂé@@ﬁérv?élplﬁ%wn tot ose of
Laboratory). Antibodies
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[0064] é’gﬁyﬁ clrom ogg%tfhg{df gc{q Hﬁggr{@hq)@i/?g#qqe ﬁy@t}q)he&ﬁ@the specific

affinitylhewieed ssaibbtihceto DéNidtatbBRA) a middsle 18 i Eﬁ%%&ﬁﬁly bind.

oval bum n, nouse serum al bumn or rabbit

This is 2 reRGRROFr lgﬁ%t}’@ﬁy’f béeragiiod. dhecalmiremsteribkiasgnthesized by
covaler® " a.carri rotein re well |

o oI O AR Dot B s Fupfezgi ko o5 Magneic
bead (D‘ylnaﬂt) ar aISdpllreydR orfBephddek beatDPea@RIia)NThe column material is then

ble t TOX cinim de ester, carbodiimde and

able to g%égl yf"aﬁ Y3 qoi‘tégle@ghsgmﬁeﬁ@m the solution. Elution occurs by changing the
conditions to those in which binding will not occur (e.g., altered pH, ionic strength,
temperature, efc.). The matrix should be a substance that itself does not adsorb molecules to
any significant extent and that has a broad range of chemical, physical and thermal stability.
The ligand should be coupled in such a way as to not affect its binding properties. The ligand
should also provide relatively tight binding. And it should be possible to elute the substance

without destroying the sample or the ligand.



[0070] The imrunogenicity of a particul ar i munogen

conposition may be enhanced by the use of

non-specific stinmulators of the inmune response, known

as adjuvants. Exenplary and preferred adjuvants

i nclude conpl ete Freund's agj uvant (a non-specific

stimil ator of the immune response containing killed

V\/;E’Er%%(lz‘t%%”d?ﬁ t ubercul osis), inconplete Freund's

adj uvants and al um num hydr oxi de adjuvant. [0071] The
[0065}, Fenigins of pentidesioge he sorivsidet iorwhededr inpatthin sohniduak oA solid
suppofifin BRLOXELR03en AR AR ER AL ESVAROR A RS RAIUEE O o are
commlemlal}yl awatlalﬂa andicatdtid &by irPdccbRIMhESWIR¥nden PRRSLOIL See, for

bcut
examqfi‘%gi%‘ﬁﬂi gpuné, ﬁmggg'gglnﬁﬁé ?al:;? %ngﬂanm ed., Pierce Chemical
Co.); Tdth bAGE r(umnga,h;)l chhE S%fcogg§gh?§a ep%’élé! b('l ggog Sgiencq, 232: 341-

anti bodi'es ray be nonitor
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host celllp nml:cldnwtechnmdeb ootnditiorisyiithtde FRastpicysiph.epar ed t hrough
use of well-known techniques, such as those
Antibalienpl i fied in U S. Patent 4,196,265. Typically, this
techni que involves imunizing a suitable animal wth
[0066] & siiue etrdd dintBesa CHPRS; ' :
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an antlé%ﬂ%é@%%&} é%?l(rl g%ac(fud andtlk{o??gsf@%rﬂ‘%p el er M C%@t)i single

domainamgibediee @D ABsY, IFiySsdFy (mglte chﬂHtF\AF%'n}zl tﬁ@% aﬂ%hm ues for
age of stable fusions.

al.l ives a hjgher percen
prepan?% 59%]181 S RgtiPoryobAsedieqnstiucts endhfibgmens bis wlt kndviein the
art. M@k %ﬂﬁr@éan‘ﬁugran@ EﬂﬁHﬁFﬂgnQQﬁﬁ&ﬁfq Te alsp grslﬁ lkﬂévgr? :Hh%leﬁ'ét (See,

B- I ynphocytes (B-ce are se
eg., Hwegeéﬁelram }9@8pAmbmlms A LubergoryMbisalBSol SpaARE Biafe
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ause they are a rtlblc sour cr}:’e 0 1§%hyt%—l?i§y aq{ ﬁ%e qygilable

from thegmg‘lqaﬁg“ypgp@ltpw Gollecton/(ATGQ, MhamsahVast st age, and
the | atter because peripheral blood is easily
5@@6@@%4@ odfesen, a panel of animals wll have been
nmuni zed and the spleen of the animal with the

[0067] B@lgﬁlegal aatibvdjeciyay be prepatel bytimmunemy adadnd] Wi a8 thﬁﬁlﬂo gen

onogeni zing the spleen with a

ho ob ned b
and Colle&@%ﬁdﬁ%ﬂa @Tg Wnu %CE%IB@F} L 14 griderrneerniianimetispeoies eay be
used forcthe pﬁjdlilﬁtlcﬁﬂﬁf ket ?ngﬂ}xaﬁlﬁﬁmtapus%d )for]}ggductlon of antisera is a

non-human animal, for example, rabbits, mice, rats, hamsters, pigs or horses. Because of the
relatively large blood volume of rabbits, a rabbit is a preferred choice for production of

polyclonal antibodies.

.[0068] Antibodies, both polyclonal and monoclonal, may be prepared using conventional

immunization techniques. A composition containing antigenic epitopes may be used to



| ynphocytes. [0074] The anti body- produci ng
B- I ynphocytes fromthe i nmuni zed aninal are then fused

with cells of an imortal nyeloma cell, generally one
of the same species as the animal that was inmunized.
Myeloma cell lines suited fof use in

. Hi/;gri doma- produci ng fusion procedures preferably are
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Monoclonal Antibodies
[0072] Monoclonal antibodies may be readily prepared through use of well-known
techniques, such as those exemplified in U.S. Patent 4,196,265. Typically, this technique
involves immunizing a suitable animal with a selected immuno gen composition. The
immunizing composition is administered in a manner effective to stimulate antibody

producing cells. Cells from rodents such as mice and rats are preferred. Mice are more



[0078] A preferred selection nediumis HAT. Only cells

capabl e of operating nucl eotide salvage pathways are

able to survive in HAT nedium The nyelonma cells are

defective in Kkey enzynmes of the sal vage pat hway,

e.g., hypoxanthine phosphorjfposyl transferase (HPRT),

and they cannot survive. Thé B-cells can operate this
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produce 3.5S Fab' nonoval ent fragnents. Alternatively,
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The injected animal develops tumors secreting the specific monoclonal antibody produced by
the fused cell hybrid. The body fluids of the animal, such as serum or ascites fluid, can then
be tapped to provide mAbs in high concentration. The individual cell lines also could be

cultured in vitro, where the mAbs are naturally secreted into the culture medium from which
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that is subsequently introduced into a host cell, such as E. coli. The recombinant host cells
synthesize a single polypeptide chain with a linker peptide bridging the two V domains.

Methods for producing sFvs are well-known in the art. See Whitlow et al., 1991, Methods: A
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O i e S
produdéﬁmhiéﬁ%hﬁ%&éﬂﬁ%ﬂ@%séﬁ% eettrz?tra %ﬁtﬁ] qubﬁélgg nt]t) rX1ah¥ ?u%?

of tunors that

immurjogenip tAsgetstsing $tmdaednmmuﬁ12aﬂcﬁa prowebieas ARbSsst AR A non-
cervi cal cancer,

11m1t1ng e!(énﬁ)?l% ?y%?ao@ﬁ) 4 eastfree%%gﬁ{e[éuse@ﬁe(gm @reﬁly@q abg &P, Immunol,
MethodsLaB4€IM-28, i6VrPirBEH AbrfPhe Ferferel?ééz @Eﬁ‘f Ab&hif aﬂ%%a%tk CA), In the

X sophageal gastric, head and cer
enoMayselRl ghdh similas gnicaads dhe mﬂmwntlhm@y gelmys bavd: bed®inactivated and

0 arjian ¢ tic cancer,
replaceglq)?ghng%ho%q lgrﬁg%la i bogxégeri:eg,n\glg et eberg {1 v ? | Qise 1gpyne

systemyemaias yntédtadder cancer. Preferred are tunors that have
constitutive expression of P1G- or which can be

[0093] Sthie Kenal/Rusé® vk %Hﬁ@m?éﬁrth %ﬁﬁe de-éﬁﬂgl:ij eﬁ‘%{sAc& @ngq artificial

hr anti %ens that maybe targeted™inc
chromqspies)dhaticgntamed portioms gé theslmmamﬂgH ahd TglipBa am Iﬂ%}ddﬁng the
CD5, CD 15 CD 19

majont&%e%é%g rll%%% QQEB%C%% adﬁ&g\-)accgﬁ'gg@/ ge@m@l I@ﬂgtorwgggnces

The hugaso i,

T e e B S G O e
OPIOESS ripggias P kapvia techhigpe MBM@UI%@&mmumzed

with a tﬁ@@tt Qﬁlgém rddete ﬁiﬂ{q%rgt ) on@a ant F mrm&%ﬁgesmée ]yvhlch

-Y, nmacro p age |
may be msted/gmor piviieed blyAMndaralr‘tbrt}@ﬁmes H’ﬁ&lssaﬁﬁ%ve R#Svariety of

i nsulin

strains O%%Qe\?&bh&@a @ dre zgva?i L Cech oﬁ-whgiﬁm g)eé\qble of producing a different class
of antlba'cﬂl_;or’&ﬁ:h IﬁMaﬁ%ﬂb@dl%ﬁﬁ Bé B&uPRed, FHRAmPRS {OPIGE 1 gands by

chemical cross-linking or other known methodologies. Transgemcally produced human
antibodies have been shown to have therapeutic potential, while retaining the
pharmacokinetic properties of normal human antibodies (Green et al., 1999). The skilled

artisan will realize that the claimed compositions and methods are not limited to use of the



antigens, VEGF, 17-1A-antigen, an angi ogenesis marker
(e.g., ED-B fibronectin), an oncogene nmarker, an
oncogene product, and other tunor-associated antigens.
Recent reports on tunor associated antigens include
M zukam et al., (2005, Natyge Med. 11:992-97);
x tfield et al., (2005 Curr. Cancer Drug Targets
enollogseR Jysfem Yl MY Hiize asty teansgenROBBmalthaidias been Gaetitally
enginésded - ..al. (2005, Ann. Surg.
& 243:%@8@@6@% %%ﬁggarlﬁ%rat ed herein by reference.
Bi-Spk 7, iety~of. reconbi nant met hods can be used to
) ppggﬁgl?lznet o;é?e;sﬁglgil??nc'ugﬁ‘ief bodi es and anti body
: For exa I -specific_antjbodies and
10094 SPOTE Sl e SR SToR B Batinsioste Frretriganis veegin
combihativrs@tthiatiotheMasleoll atthBRE to e COh R i
(Soc. Symp. 63 141147, 1998 20,8, “Pat it malHRERL
covalent gprorenyalent b somesmplndiments,vefl6Fideyd nefydreatiaehd (Fwbi-
speciffeMatiBOMRs t LU red which contain,
_peCl res p1 e c(?}?:l/g]’ ggﬁt‘ ﬁﬂﬁ;&%g (%%gl%% Ewoe%%fﬁnﬁ Emggﬁgrsétﬂsa one for the PIGF
ligandianrhanotenofoubidischeaelatangdrdet ghiges N Anp HiseddteoribAGHBR tating to
oned inta exgre sion vectors which contain a

, cl
a“g“’%ai’glgstﬁg CBeeh Y iatRYs el matiliy arerberitngatetlyinelugingduibdot limited to,
i Rl i SXBAER 50 v

. not limted to, pro mra
disease, Lgehm’s digertesylcetative oolita) pinepid@ts, aghiabWdemag@ilfronhfye

- | obul in gene and the nouse . whey acid
hypertSREE A8 Boh L Ak Bingr) of Bt ities bRwors s sisiopatby,
maculdrldegbiedation, cdrbesd graft ffedin GREVALE! éHHéFF es

. froma mammary-s gég:i %?ec grelzne.. Thi gr%lrggvi éél%g)g%m
ANZIOSERTSIS, BRAYE BEqVaRrwarizatiom destenosissesoinsima fominatiorz aftg vascular

. ' ettes,are coinjecte .
e A, B DR RS Bl PR S croni
inflampation langtithsis, deep vamduadhiontbosis Bed WoBkhdiSragfilaBion. Igiethoﬁs for

Ipient female. and al]owed to gestate. After birth,
constrlofh B e ARG Bk Bultr Gecitioanppadior distlosol Kor example
in U.S {Fabehs Q@PREatioy FRBUERRNNG | Enti

. anti bog))? to be present, %P%%@%@%}rﬁéﬁ%gﬁ%ﬁﬁi t%:lggliltﬁete’(t of
which i5dpeosporaietl hwinRypreferseet. concurrently in the same cell .
MIk fromtransgenic females is analyzed for the
[0095] B¥leese theebisspecifianutibaahyas targetaf inthag aaminbhoyhoRasaRlak ROy gen
. e t. usin t andar d i mmunol ogi cal net hods known ’
1t1s anﬁﬁ‘?%g%q%@% Y eyt o HRIO5 ahg apmivpe e PR RREEEN Mayrbe betargeted.
ExempQiry tpdsbMN@notSihdemdy BBIL ! sti i
Pr ejfy'IEar geting | 009%] On%éiic% %rﬁg{h\ggf}&?%iﬁi@%afmc leukemia, acute
myeloggnousegientia baliary isarticadreast tanders caviehlbrageds tgonic lymphocytic

leukem{TEERIRAR! rﬂﬂé&?%eno{lpleuigé}h%&qq&eg ! geacr:ltp%@n %%gﬁéiszéeg,ceso&fageal,

an anti -a geni c
gastric, hdad midsteek etindes, Fodulkhj' b8! Tude PircaR $iddh] | -
HodgljE5R5en adui ot st ered. Pyt e bl e
OUEKIRR T YRPIRERA: QVRTiAD GRieerapasicrratin ganser, glibme, mblen®haHiver ganer,

prostate?dadcéNghd ﬁ{na?ﬁﬁlagﬁeg%gﬁ@eq P%éf&?etlﬁﬁaée b%go%%s %}}Zag ﬁ%‘gfoqgtpgt?tutive

di seased tissue and 1 Nncreases
expressiogedIPIGRt drovhidi cariee stimulated to produce PIGF.

[0096] Tumor-associated antigens that may be targeted include, but are not limited to, A3,
antigen specific for A33 antibody, BrE3-antigen, CD1, CDla, CD3, CDS5, CD15, CD19,
CD20, CD21, CD22, CD23, CD25, CD30, CD45, CD74, CD79a, CD80, HLA-DR, NCA 95,
NCA90, HCG and its subunits, CEA (CEACAM-5), CEACAM-6, CSAp, EGFR, EGP-1,



effector PIGF ligand to the diseased tissue (U S

Pat ent Application No. 20050002945). Because the

ef fector nol ecule nay be cleared fromcircul ati on rmuch
nore rapidly than the bi-specific antibody, norna
tissues may have a decreasggl exposure to the effector
nol ecul e  when a pretargeting strategy is used than

EGP- 2MAMeB@f7%d1I /en dypprea nrsiugibhef@@ﬂoy (HiFuded4aptigene KS-1-
t-ar n

antlge g%g‘ ehg\/%g%b@gd gge%ﬂéﬁggéga &%Q?/ﬁlc: ease fg)?UCT‘@MUCz MUC3,

MUC41 BAYBY:ahtghg PSAD#SMEL,IRES, 81 00,dRA @R P58, tenatdin/TApGULHS; insulin

s P i b TS A 81
antigen@) VEGIJ?’ @7 1Ra, 5nt1 an%n%ﬁ)%egés?s m@&d(‘é"gn - B"@‘ﬁbronéctm')\'ueﬁll

Med : 226, Hnat ow ch et al
oncogeae rrmkm am@&%gereadmdu, aald othed tumloreassocmgld ant%n? ZRsecent reports

on o B30 sl . U080 1188 0
Hatﬁel@tet al, (20015 OWE ICandB DB ok 04 5:22898); \&amem&ﬁét 2812005, J. Clin.
48: 167, 1991; Pa anel i et al. , Cancer

ncer
Oncol. ?&és353€f4s%bRqugii Ry el Piirged42a75-63)Ngrsih, inggaporated herein by
mmun. 12:211, 1991; U. S. Pat. No. 5, 256, 395;
ti ckney et al., Cancer Res. 51:6650, 1991; Yuan et
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antibodyGrapodents? Gor éﬂ;a&pl@@;ﬁ—spdkﬁ)ﬁc &1b3diés Zixbantibody ﬁﬁgﬂwn@@an be
10/ 116, 116; U.S. Ser.

09/ 8 6; er . .
producqungé é@)f t@ngengelgvesﬁq@k (Peg: £50, %gmankﬁ s Bigshem. ﬁgc ‘Symp.,
63: 141%%%@9%](] S. PhtSNo P§‘§27 5%, e h%%r?&ﬁted%e%n&g? Eefellgﬂce.) Two

referen

315 U'S. Brovi’si on Ication
DNA cott386, aﬂ&ﬁrephie& wharlmunsalmrraspemmly, & A caghients encoding paired

1mmung§§a§é§§€%%g arLlj%FéhtPcbgVi S| pgﬁ%gnf‘%qrp g’g)ppg}pt?\ﬁxpressmn vectors
which &t 8 peotflotetbequend@ithat MPpreRPéBiARy édfressel th ma&%{ary Biithelial
09/337,756; and U.S. Provisional Agpl i cation
D

cells. E@@PBJAFQ mghale, gt argRot/limis tar eromotrsnirpmrablity cnma@dﬁh@gp casein
genes, tglg -laLtgélg?]ﬂlﬁ g?rﬁ:e hte%h ,?GC{EP '{:@%ﬂ%@h]@) gé%e?eﬁlgl'stéé ﬁqlohlse

es an abl'e co
whey acldqmmtem%eﬂa d?referabrhﬁ gharipsercadnfedgneent (i fmRsdon {th 3'sstide ncbgnate
ans, f(r)r exanpl e using the t hods described in

genorm@s Juepsgs froq @ manmery-spegitic ggne Thirprgvidena paiyadesylagion site and

transcngQQaﬁll%lz%’sg%ce?SS g‘g@ @x;%g%bogl%ggs%?tegﬁ ’coéxie%%a’ 139)?%1?[ ’pléo?}l;clel of

fertlhz@lnmamn’raéanzggs, whadhar therippiaateadniodhe utmts;pfrae‘ﬁra'pi@nt&male

t|o re described in catipon
- and alIGH o805 REDRER Ao BB e S hshl o it prdfine ok
transgeﬂ‘ﬁ;ﬂi}‘ SAtthan avdysis. R orded WrdRSantifody td bepreddit, both heR hnd light
31 Targetl ng Peptides [0101] In other enbodi nent S,

chain gejesmuse bppxaressed sonsurmenithindhe gme cel Mk freyp tamagenipiemales is
analyzeg?&}%? g)réééﬁde B fﬁﬁtggallltg%f Hl%oqnhgg@ J)roa[ tlgg{ly ﬁ‘gé%elﬁfusﬂl%e

to a ase
standard immunolo g1ca1 methods known in the art. The antibody can be purified from the

milk using standard methods known in the art.
Pre-Targeting

[0098] One strategy for use of bi-specific antibodies includes pretargeting methodologies, in
which an effector molecule, such as an anti-angiogenic or anti-tumor PIGF ligand, is

administered to a subject after a bi-specific antibody has been administered. The bi-specific



case, the agent may be covalently or non-covalently
attached to the P1GF bi ndi ng peptide. Agents of
potential use include drugs, prodrugs, toxins,
enzynes, oligonucl eotides, radioisotopes,

i mmunonodul at ors, cytoki neszp hornones, bi nding

. | ecul e | p poI nmer s m cell es, |iposones,
antlboﬁgh%ﬁlﬁbtwc?ﬂl‘igl"i 11& sitd lonthetMiGF digand E)de@rgﬂ far the diseased

t1ssuetlbﬁzﬂf’k§§t5 fhe dRGERHS; slslgggld giﬁér%%gssth% %%g%%gg)%goca?lzatlon éjf the

U.S. Patent Pub
effectri) $60imsd 1o tHR0U80sI8HEE: @NS. RAGH0QPEAbN MaN050002945),

Becaulsérlgl% Oe? %(rendoleg:gl egllpgy g%l cl ragrfg r#gachl Oy%)g él]ug::hgngé ?@rg;qli]g/rt an the
bi-speaifiiciadtibody, agandl kisfifs ndyasté Qﬁecl,r@ase?éﬁg%{ﬂed[? ¥ effector molecule

bl eonycin, bortezom b, "bryostatin
when %qutegg%tgmqafp’gy@gmddh dnethen, the effbotor msdecdm dltdmdy llidked to the

diseas€ BB HL! 43 | ebrex, chloranbucil, cisplatin,
|r|%%tgbaﬁb T 11), SN- 38, carboplatln cl adri bi ne,
docet axel ,

[0099]C X“Pétﬁ%gflfry%ﬁ%{ﬂog ah%vc?mf a @qugd li'cg }aﬂ%gerétgg é]g G#astsckgiqund ratios of
detect1dn vatierdprano agenty. EkhvpRrt bf %@&h{%@ﬁmg MBfﬁghﬁHﬁoﬁplproaches are

rrol i nodoxorubi ci ne &b ano-

descritggD KireRpmbIg: Fefaaa B IELn LB RabrTom 453 Bt Gobibwia al, J. Nucl
|
Med. 29,2000 108 Sfmardetith B SO o5 PR PRI DREH L ¥ Med.

et oposi dé, et oposi
29:728; [ 988 Klihianev ¢tFelid R) Nucl Med: 2963931 01 938y KimftarghRe (o Ul RedD) Med.

30:66, f b%q{ﬁ%ﬁ Hgé et{f{}.g gglty:g%\g@% gﬁ &{7@%&3@%%&:@% é/trgtle > }n? rJo réincer
48:1 67h YO IQPupirRAi efi 120CHRIE RRs. 51F 0% amﬁeP?%anelﬁse? 3 aghaaReay.

| eucovorin Ionustlne mechl or et ham
Commpg, dr2edirle 404k &F 8 rRat et 52 56,3 IFe Jskneglet alaccehaéxﬁzes 51:6650, 1991:

Yuan ofEt RABOR o181 308 AOKTL 08, pE 81 6 P2E R 1 S s arantp s, 80;
U.S. Seri Not HM261,@tee nyS. Sust V6. a19e337p7rs%dmlss @RE NOOE)@/%QB Bagi 0%, Ser. No.

tostatin, PSI , senusti ne
o635 g BRI bt e mane
U.S. PaRi0p) ' oYy 5
Mfﬁ% gl 1; p;%of%eg ?gbn di%{; lrltglé’:ls ;chgv sm% %@gﬁg&tlon No.
60/3 86,&.1 &s Provasional ApphtdiionéNo. ‘60)‘3@5}69:111 Us. Pfdv%éhal appliBation No.

6013328 SN S  BRSBlnnaL ABBRGEBR NG, RO 436Rddod. Sen Noi 0%823.746; US.
Ser. Nop09/B87 756,380 ANBNProdiskitkNEbpIRatif ND: 60/558 Y62 T Svhich are
oxi n, Pseudonobnas endot oxi n, an ant1’serise

1ncorpog,art§:c{3]6q¥%1| bygefasencean interference RNA, or a combination
t her eof . tamers [0103] In certain enbodinents, a

[0100] }wesrtajn e mﬁnﬁg,ﬁaspmgﬂdmﬁhodlaﬁirﬁirte{getaw doasisud® may be of use

i treaif A5V EH Btk Rivef S el St wd s Rovwmamnlovsinge

meth deadé ib@t ind%.8Nphte h 3
0 3scn el indll TPk Ng’§t63126t931%’ 6'097‘3%9 36‘7@02@:3@ .‘sbjb)gggk 55576,004;
3,776,084 oW 72835 P 2286 5;%4@996 53507 902y 52867, GJI08]1 16p5 A0EEST;

and 4,73%%1 (p@acﬂlrlﬁ&ﬁ'é ng?ﬁlegﬁ%{ by Petetence. Afgl%ltlonapmet%ods are described in

synthetic
U.S. apphcatlon Ser. No. 09/337,756 filed Jun. 22, 1999 and in U.S. application Ser. No.

09/823,746, filed Apr. 3, 2001.



and purification nmethods, and may be used al one or in
conbi nation with other ligands specific for the sane
target. In general, a m ninum of approximtely 3
nucl eoti des, preferably at |east 5 nucleotides, are
necessary to effect specifig binding. Aptamers of
sequences shorter than 10 bases may be feasible,
allerestigh Faptidaser s of 10, 20, 30 or 40 nucl eotides may
be preferred. [0105] Aptaners need to contain the

[0101§ &g o emborimesisnpaptide BiGilipands pedi 4si RP-1yBP 12y BPRRYyr BB-4 may

be us LB bRk B SRR B Rt AEent kb discased tissue. In such
case, tRe GEertt ine}i BrocosRIRHEN 6£80rPE0vARLA Y Bt SchiEB Yo @xﬁ PiER RN PYeptide.
ri.mer - bi ndi ng, sequences, facilitating the
Agemg Hﬁp?tpptéaépﬁ%wcgﬁe Saprodrags.sokins, RORywmes, oliperucleotides,
. i f i ' i In a further enpodi nent
rediof By R Ao PR 0% pes Bofrorst i B BPRRH St petymers,
micelle diposqmest parephitizldsyor @edgmitioas thefeodi BYSnHafiihlapedtR agents

h t he i.nmobilizati f th t t
o e B AR S e B NP L SaBtnc et
200408085577 2@03@14@4@%&&0@5661&967,%?&1 %0 S%Xﬂ%{;iﬁﬁﬁ're Srrice.

or RNA nolecules. Alternatively, aptamers o tere
{

0102 e i j£d ' : . Of the hydroxyl.
1020 SRR, Sl el OAATELS 5ot o UEm bRt
azaribigg, m@tﬁcpﬁmgm azwygdmpplﬂaommﬁ,mwﬁeﬁoxgibpbmstatgﬁqg BEdulEn by
: ndard protecting group, _or activated to prepare
catich @A SRnproftied J b liongeincrmudse sichra diorambuci,
cisplathy iifintgéeda qCPU-159) $19-38S LRSI ; :
phosphodi gst er l'inkages na&étglécrgglg‘)%%’e%e{? h%ﬁpth glpﬁdfff: grabine,
dacarbpgipg; degetagel odastinomiiein, dammpgyio shepteids) dbynoR¢Hayis,

denam BNy B s P T G B S Bl bRy tanc-
morphelircsdaguooulpcinpgoxoeutdtin ativachnide, eFtin&a @ucnt&ﬁ%gtreﬂh%g}z sstradiol,

estrami e SRl eioposidp eleumpnITRestapviratosuhsis Tasusdia (TUGR),
s i i f ' { | det er ni
2 T RS Ph R a0, A dt Al Be T ieerene,

gemcitghigm}efdmxrypmsielﬁmlé\caproﬂbﬁydtdky&reapid@ﬁibidiﬁcﬁosfamide, L-
singl e-stranded DNA,

epbadi nent,. the sequenc are
asPara%ﬂﬂ%SﬁeP%OW"E@s ‘%@E’é%ﬁl%ﬁ@f?t%émlﬁ&cm%rg@roa@ﬁ@rang@¢e@aie, megestrol
acetate} MaIPhENA, méRaptoplfie] @%&?ﬁﬁ%ﬁuﬁlﬁ@} ethbf€xapd Aild rone,

) aptanmer will contain a om zed sequence portion;
mithragxeia, itpRyFincmitaiang fhenyhbakwate, reddisonéDfronarbhAns, ipdelstaxel,

nef . 0 100, nucleoti des. ;The randoni zed
pnosBs et S, o6 Bl e, 0 conden
propiortate; theabidbinide; étio guanie, st feniposid8 dobStefin) Grak? mhif{8ird, velcade,
vinblasﬁ{i“ el hor synthesis of the 33 random zed regions,
S HosElope, Hgnsive; deis, abring neonyeslensd, eneonakrerapLR 1, DNase I,

Staphylo0ReianrtdbloRih. S pEiRIdof dnii TR pRSeiB IS fUeieria toxi

P Synt hes! S. &E)hléSf) I\/bte{?ggrsltl or Pg"?“’elga%ei%%l%’n‘{@ﬂgeﬂa toxin,
Pseudomgnascaxiotnxin P sapicamens ehdvadxifiandintienp@dli gl Rbtil@nget s

interfer&{ce RNA, or a combination thereof,

Aptamers

[0103] In certain embodiments, a PIGF ligand of use may be an aptamer. Methods of

constructing and determining the binding characteristics of aptamers are well known in the



interest are well known, for exanple U S. Pat. No.
5,475,096 and U.S. Pat. No. 5,270,163, each

i ncorporated by reference. The techni que generally
i nvol ves selection froma mxture of candidate
aptanmers and step-wi se itegations of binding,
separation of bound from unbound aptaners and

art. Foggrpahpliecaich sashniguesirs dessnibgd in ditnPpiepuNe® 5,352,981, 5,595,877 and
5,637,450 85 Gfico é&%&?'h@% nﬁg!réf 2. mol ecul e of aptamer)

>Cof respon “affinity aptamers exi st

the m xt.ure neral esiq Iet et _th

01041 e Eredisiy rrred P owblina msthoflghrpiRe sy Bl pcogibinant
and puBHERITRHethéds, bEmal b UER SR combRbobwifl Ytheligands

retaj ned durin separation. Each cycle results in_ an
specifie fiyithnprms tagget. 39188%?15 aipimu ghanprexipately 3 gpclepjides,

e i@n
prefersbff #Lest FERSEIARTce Aoty BTl RG A Bille AFREL?
sequenagat shortesthhin &0 bhden dlagmheffeisnhjb} althblighnaptaman df $Qexdy, B0 or 4§

ng the tar %%n‘g such as P1G-. Met hods of Di sease Tissue
nucleofiflgsdpgy pgpr gnosis and Imaging Protein Based In

tro D agn05|s [0109] The present invention,
[0105] e%iﬁ@@ﬁﬁﬁm&@%go %q%alw@ S@ﬂuqnf@ﬂﬂar P‘@j‘iﬁé émd%maafw&y, ay be

P |
el A TBrk BB 5T 00001 B S hbcaimepe,
PIGF bamimg) selycheea @ﬁapthmerﬁmayslw ﬁmke& by Ipuglemé)hnchwmqamqes;

0 an / r.in o for th esepce of
failtafg s PPy LGRS &) STt HEPBARSSoR T pistgs- In
furtherfeﬁﬂioﬁﬁnéﬂ’t aheBakifg sedueAC RA cdrﬂlﬁ{s@%fsp%ﬁ@@eq&eh&é th@td in

ui d phase or bound to a solid- phase carrjer,

preferea@ tesegmwom\bmdma mpeietyde eakpneathsdnimabilization oF the ¢ aptamer to a
substra?&:ﬁrtl cularly those involving in vivo admnistration,
P1G- anti body or fragment thereof is humani zed.

01061 APt ot g BPploR S b BTl BT

convenPloRAIEDNA dF RIPA inStScuiesh U Tem AR Sy hipthrdéds Y tterast nitly@omprise
anti body. The skilled artisan wll _realize that a

modifigy elégopaits- ey ef thedwHraxgLgoupy ardipglpreesnt HeIPRETR Ry e

T L

or actiyated toipretar®mdditderchl hnkag@N’é) gthepackbiides, doihphe dotjygated to solid
hybri di zation to €_expressi on as ma
supporis 511? Phfopopisphadipsia Hnkeess b eﬁf@%ﬁ%f égfgf%wexwgng
groups' ﬁféh\éb BUBJO fHPicBE Bz Pg@gf P{OINIRS PES)R, PED ?16%\ B0 o£ENM! Rherein
od 16 g h

a screeni ng r determnin er a
RisH br dk@]g(ile%ﬂC)saad]R & alkdi(t R0RY; in hddiBoGRhisgroupemay be attached to

A
adjaceriRei2p [P L5 e aVeial TplEaes P it hAerd o - gpisl
10107) el ea gn cOHineIOr GHAB  Perqcesy St S Eias & deferine
spec1ﬁ@§1nﬁﬁ1\ges€§\§‘én)ée%9§99é Elh@féaétrah@edt QR103B1e-HARGWH DRIA brabeheth a

G- antigen bound to and directly related to
preferr@d]@mh«vd;mnt dfe seqeances ara bmlgbedsttan@ BhA, génch ierlesssusceptible to

nucleast%udegé%lgﬁoﬁc’ fraf %’Nﬁg %P pre e V\%oc{lm%r?ts '8 gfart}/ngaa?:r?a%eer will {Qntain

a randomized sequence portion, generally including from about 10 to 400 nucleotides, more

preferably 20 to 100 nucleotides. The randomized sequence is flanked by primer sequences

that permit the amplification of aptamers found to bind to the target. For synthesis of the



skill in the art. [0111] Alternatively, in vitro
assays may be perforned in which a P1G- |igand,
anti-PI G- antibody, fusion protein, or fragnent
thereof is bound to a solid-phase carrier. For

exanpl e, MAbs can be attached to a polynmer, such as
in order to link the MAb to an

odext r an,

randoméegq 1§Bioas, é@ﬁﬁ%@st(’fwghoﬁ@saﬂ helppaitions wheredarsoad zatan is desired

tRlal& [0112] The presence of the P1GF
may anti geﬁﬁl}lﬁ'g%}ﬂgﬁolfogl cal sanple may be determ ned usi ng

ked | nosor bent assa (ELISA). In th

10108 R1et SRR G biep i, b SRR g o aptatiare thaichini bolsngaigets of
_ interegimepwehknown, for &oile UK. 2as Nd, 8 Zﬁ’gﬂpgrahdtﬁ§tPa% SNo 5,270,163,
n.the fluid or cellular extract bei

.1 nsol upl
each 1%@@8&&2& 1§ egﬁygﬁﬁhe}e@ﬁnq;@tg@mra&y nvphise kel ectoal frmh @ mixture of
canduﬂ&; AR af e g%ﬁ’e itdrh @(%{é‘r%ri“om%r #é;aralél (ﬂr;l%f) %81%13.}%51;0und

permt detection an

aptamgng ﬁfpd espliticating. lﬁetcammn!sod slﬂalphlaﬁberaﬂtse(ﬁ%fécl_c?ggoisﬂﬂ? b&S one

di 011 d
molecﬁ%%% E agne'g)n%ﬂm%ﬂ{@ tg t l&h‘% ?t?’ ég@%ten%@@ﬁsn@edn@@re itis
generathl@tdem%lﬂd: teset ﬁl?étp@ﬂﬁio\{l thrid GAhAON %{1{1{:&? ﬁgl%ghtgo%n tamers in

Thus, the sandwch ELISA Is preferre Frecy
the ml&'&‘ﬁ%@Pplquwatém 520%b aretrbtemdéﬂenng sapantioan Eah d:}@ﬂketstﬂtsan an

ennchﬁllehtrB nz‘ﬁ%g %%g 1ty rgﬁgﬁ%{%‘}g gtelg:eéq%log fg&ﬁq?‘@q{b@ee to six
selectlﬂe and ﬂanﬁdatlbﬁ Qﬁélés may 84 iléldd tb BeRerst@ R s {Rhd lﬁﬁ‘? vﬁth high

unl abel ed or anti body fragnent
afﬁmty%‘ﬁ&ﬂ%ﬁic tt‘?g’ﬁd?gft P@hk?élﬂﬁFto a solid support, the
sanple is brought into contact with the capture

Methogﬁf’ﬁp se EHW%D%amn,tQAaQiOSMWWgI abel ed sol ubl e

ant i body (or antibody fragnent) is added to permt

doépéeé’fﬁé»i‘?da[ﬁﬂl@ﬂh@mwt ation of the ternary conpl ex
formed between the capture antibody, antigen, and

[0109] |B@mr@a§n@mwcmmWoanMES the dye 6 RIGIFEHand S uﬁ:lud}'ﬁ__’g IGIGF‘bmdmg
ab, and

peptlde% nltolnﬁaggﬁéwg,ufg& F(()%b ) g%e%g% thz%%&p}mbodles and
ant1bodyrf?@ﬂim’m&s w&s@edﬁ%élbgi&apécanﬁléa ]z%ztwd%}% V qglstg% %resence of

he It ope of the P1GF antigen. The term ant
the PIGH apdigsIn exprsplaphigtmoeeassiny, thy PiHearitibody, fgﬁnﬁprcﬂahj o

ts ik body by
fragmeﬁtntﬁbtrésﬁfnﬁg be Rk i E hgtlﬁlt I,Rhaac e% l%ol(ljmg 0 ﬁf(infizlﬁl?ﬁgp g&me]:;&s

a Speci

descrlbed(be&pWeIn mfanbd@mbbﬂﬂ@&iﬁlﬁ@rﬂbﬂl@ﬂy (ﬁfbgb sRloBiRS irf h@@”em S
ain vari abl e regil on,

ons f the li
adminigfay Prethf" PG ARtiady o Tigemepidheraef ia brmaniegl. oxiso plfefdzrl'&el the PIGF

A O B R O R

COmPriSeg |a|halmaglz|eé oF Gy Tamean RIGEnedbed). ObheaskfiRAtA kN Wi %Elize that a
n is a_reconbinantly produced

d f
wide vl f%%ﬁgﬁ i ﬁ";@l KROrBcEr getFWﬂmgéwe!wf SBPreEP@ ObA parhigular
gene andaﬁ'ﬁ sch leidwirehembd, Sl bsemﬁﬁﬁﬂcﬁss% ?%%Rﬁ% pun%dc\étlon

d ragnent segnments with the sane dif
and/or iPrenaratjoagoliowed I‘PBhboén‘ldlﬂﬁon Tdm génesaxpresslbmhﬁagx chiidymay be

utilized ?&fm&lniﬁe ?efvéis%qlP?Gﬁ }{f)rgéjsg h iR ndvidn &tsubjec’gugng)o\r/ %Lsellgg of

t1 speci
[0110] One example of a screening method for determining whether a biological sample
contains the PIGF antigen is radioimmunoassay (RIA). For example, in one form of RIA, the
substance under test is mixed with PIGF MAb in the presence of radiolabeled PIGF antigen.

In this method, the concentration of the test substance will be inversely proportional to the



conbi nation of different antibody conponents or

mul tiple copies of the sane anti body conponent. The
fusion protein may additionally conprise an anti body
or an antibody fragnent conjugated to a

di agnosti c/ detecti on and/ ogpga therapeutic agent. The
term PIGF antibody includes humani zed, human and

amounheff lab@edaﬁlcﬁlf) atigss bownt fosbel Al aghéimcgytrﬂeﬁeé & the amount of free,

el BN, ORS00 L SHRE DL 0558 80, 0B8N e o

skill in@he €r f orm ng a sandwi ch ELI SA are wel | - known. See,

for exanple, Field et al., supra, Spandidos et a
[0111] SMBSBativae] iMiBotselys tlaybe pE¥ofindd inewikbh SAGE GBardd) SntaPIGE

myc Oncoproteins Using the AMPAK System " in METHODS
antlbOdymf»m iR opfiegmayt thergef is bopnd Wa?g@élde%Iﬂ?Wﬁ@r example,
)as

Misbs SR8 o e S0 oL S ot LB b an
insolubie syppoftauate as bpolgmbstodted boad, £plate driagabel for ei t her

the first unl abel ed anti body or the second | abel ed

[0112] aHelhesd)ce Ohd B1GH ﬁ\ntﬂgeﬁ@m 8 Bictbgi&dl kﬁﬁpletdi@/ seodstdrhened using an
antlbody or anti body ment nust bind to a Pl G-

enzymeshink @dpmﬁ%&wﬂ?@naasm @&Igﬁ dmtherrdireshearapssitive Eghit repure or
semlpu?é/ eu#tg% tﬁ)nqyﬁ&ﬂﬂqg 2 sgﬂﬁ Lﬁﬁ)ﬁﬁ%%?s S B i Ak 86d or
t he

ascertain whet antigen iIs
cellulape}eﬁaenbemgn teateﬂlanﬁ syjusiitp bEdetedthbtlg labatadwseluple arh:éody,saaybody

fragmeGes QG a5 ae o SRR dehcEiSe pppEaTatLlan o e vy

compldx! fehifled Tt el U PR %RigRR DAY 14bBRd PEGP BiddaigRelebile.
including dilutions of purified PLGF antigen. [0117]

I .
[0113] ' A sHdRgEn Eﬂﬁ%kégﬁg&%sl%#?ﬁ?ﬂr{?%g é?lttllg@ﬁ‘ 3y %ﬁeSaSE%)l’%%% inﬁt require

used to detect esence of
extensitvh pug Aeatlon.of Theeartigeln r"ﬁhqsl,d:hg sanadmadh ];"yLIS@tmsrprdeged to the direct

SE te el.ectr oresi s on
compeff il RS R 28 e EtioR of G o Sl Gl SBhdot Sxafible
Field eS80 tb8Ehe £14838(1989)t Qﬁ)ﬁldﬁldisteﬁﬂ' eqn%@ahaerswp@rgm (EXsY

as a nitrocel lulose filter, a nonn filter,

[0114] dﬁ %ﬂsxﬁ&wléﬁ @:L@S/A Oilqﬁdnklh%ﬁunl@afédll\mﬁ k?ﬁtaht'i‘lﬂ) %%E&P{)t
|ca i nd

the antibodi es or |igands that spec
"captur%@:bodmﬁ)elsahwnd r1 opoliariuppert)ithe test samiplgain dsougbb intd p@éathlth

the capfO i S, by o o o R sl DR RURRYY GE ooy

fragmefBYs fRled 3¢ p&@ﬁuwédtmndﬁweﬁ tlﬁamwoag)fltm&ﬁdy &RES18E &rthed
anti bodi es that specificall bind to the anti- P1G-

between g gphiye éﬁtﬂl’nga?f&lg%@ﬂé? ibegy. |IAyHKEedy faggent is a
portion dﬁh%ﬁtlg&gﬁr &lchSs Ff’a‘B b, %gﬁg”%%’sf«ﬁﬂ“ %ﬁ?ﬁfe\%ﬁ%ﬁ X E?re%é‘ﬁttc%ﬂtext

epar at assay ’Ki
an antﬂnmiyﬂi*amrmmpdmem of e RIGEF Mgl thasbmdﬂmrdpltepﬁ aff thz @tGF 0
) n;gge|ve in cI conf|qenEnt one or qgre conta|% ro.
antigen |, tery @i gegt” glspjaeluderenygnibeie or geneHcaly ewgingered
proteln%’eﬁta@is ke aﬁ%ﬁﬂ§o ih&ihP% 4 Efecﬁfooﬁﬂlggﬁtoefoﬁﬂ%%ﬂ& For

i mrunoassay.” For exanple, there“may be
examPlcomtﬂvpdE frageents ndyredsolatad finpmenta ponsisingof mltedmght 8hain variable

region, "Fv" fragments consisting of the variable regions of the heavy and light chains, and
recombinant single chain polypeptide molecules in which light and heavy variable regions are
connected by a peptide linker. An antibody fusion protein is a recombinantly produced
antigen-binding molecule in which two or more of the same or different single-chain

antibody or antibody fragment segments with the same or different specificities are linked.



i mmobi lized on a solid phase support, and a further
cont ai ner neans contai ning detectably | abel ed
anti bodies in solution. Further contai ner neans nay
contain standard solutions conprising seria
. dilutions of P1G- antigen.3dhe standard sol utions of
P1GF antigen may be used to prepare a standard curve
The fusipn protéie npyrroaIprise s smglecfmtlbq@I@mqng@fn a mvéﬂaé@lt onmuligspecific
et J t T
combln%gglﬁ Pf é?feg? gla}rllte dgr cgﬁ@éné)ngs ol & ﬁlg ogseﬁ%f ﬂleda}é% a%tlbo&?
compogdiiti TieNfusiey phsteinthar zmdlitﬁinallly E@lﬁpmmmnabadmr droargibuéy
the concentration of P1G- antigen in the biaqlogical
fragmegbeppregatydye fgala@f@w/ﬁqtg%wea@nd/aﬁﬁfthnqmﬁtl%gqnﬁaa}eggqn PIGF
antlbocfyl“iﬁblﬁ@esq{lﬂﬁﬁﬁi%ﬁ h@hsh ddagmEN e%?m'bﬁ&%? Ot B entPBereof,
used to detect the presence of the PLIGF antigen In
immunpéagugatesentlifgmeptsépereefithinfl moibady fusioh pragine and fragments thereof.
speci men. Such in situ detection can be used to
[0115] dd¢thods ofeetoeminpesandwichEIIHs areP@éH kaowh gsee, fpaxamaple, Field et

al., supga)e(geﬁgﬁrlgér aoest (%th uglip%%, rﬁhg E/H()gengo Jélng' &edlrlfl%t I SP folsr‘]m rr]neyc
Oncopﬁ?&mélhé If}?edAMPAﬁQ Bk/éﬁn‘ﬁ il h@@fﬁ@WWM@?ﬁb@ﬁA@lﬁbLOGY

i gand or anti body rozen or paraffin-enbedd
VOL. ]tOi, pages 29381l dhke H@]aga Btess, doth 1 PBYe sThefskilled sirtisan Wlll realize that

t t h f .ordi. il
I X
either tAdfrsT Gelabel &P phtitvadl/iop the 'sebdhdNEBSKL AN DEVELOPVENT: A

PRACTI CAL APPROACH 113-38 Monk (ed.) (IRL Press

[0116) 119 8 GandvABK ECP A 988 sattibie @9@1&0&2} 3 -ahtiBod Bagnh it ARkt ﬁ&&o a PIGF

I gands, anti - PLGF anti bodi es, fusion proteins,
epltOPqth@tgﬁdwtlgcttfmn éhstepitape tesogrdzaddust thb Wpth@w@nb@ﬁwfbh s&mlyvlch
ELISA%Q@ 58? f%tll?ecﬂ% ralécee?talr;lo \Izvﬁetﬁer thé)fl(%x gnqug {lS l?re%en 1n a blagsél sample.

uor es

Alternagivelyl thergeny,cal be Ipem)ﬂmaal 0 q&&}ﬁﬂ&te lted@hours of PIGF antigen that is
blok§n1nescent | abel .or par amagneti c | abel . Methods

presentdp a ghpicAlSaEHYe albhesytiivig; IR St ey candisaresiarpady
1nclud1§§‘&1'hl?cﬁgl's%§ Qﬁﬁed’\ﬂldeg{ﬂ gn to those of ordinary skill

in the art; and are crlbed in nore detail bel ow

[0117] Elﬁe) g)é%% e@ﬂgdﬁ@énlfsﬁ v Rl Yot 'E?%lgﬁ@ Snga}{) ?éjh%d;tgt#%%g %Iﬂﬁg%drn%ify the

y such ‘neans as
presencer ofa Ph@F amsﬂieniarﬂlﬂlat The techuitjuer gembrdbly ecuhpm&di segaraiiy .sample
ferred . enbodi

| he d
proteins Ey%e rg ophoB%ctlsaon the gaeﬁogﬁ %p{%ﬁulléfn § Igt?qrggﬁ?}a%%q}eﬁeparated

protein8h kg rsu{f%lgtébhﬁe&.ﬁig%rtt Qsih BN ﬁchﬁltt%célﬁﬁ’&se\’\ﬁitér %?rx‘;?fo"i\t ﬁlter or
a signal under predeterm ned conditions. Exanplés of

derivatized loetomiilter)i esd i inewhating rtla@lusampbt wptéstheemy)néws or ligands that

specifighl B EREL 1R Pmre BRI YT SREBRET s TRLP LindpIGF on the

solid suppotti Mef antibaties lor Mpasds L8y e cﬁ’ie@ﬁy astel daogh ﬂ&rﬁzﬂﬁ/e@emay be
acconpl i shed using standard techni ques known to
subsequgnily Fe@aIFSl%laﬂ?é]Gélsé@fyldﬁfr}’ 4nﬁib§dneéglaatcﬁp¢@ﬁépéb/cbm@ é@l the anti-

t al., din. Chim Acta 70: 1 (1976),
PlGFa@M}]@%Pﬁngf din. Chim Acta 81: 1 (1977), Shih et

[0118] %he Pl(lﬂ51 i gand% Mcgs (‘qurIOI’i]- grote}r%so %nd %gnglegts thereof also are suited for the
preparation of an assay kit. Such a kit may comprise a carrier means that is
compartmentalized to receive in close confinement one or more container means such as
vials, tubes and the like, each of said container means comprising the separate elements of the

immunoassay. For example, there may be a container means containing the capture antibody



37 Nucleic Acid Based In Vitro Diagnosis [0122] In

particul ar enbodi nents, nucleic acids maybe anal yzed

to determ ne | evels of P1GF expression, particularly

usi ng nucl eic acid anplification nmethods. Nucleic acid

sequences (nNRNA and/or cDh§) to be used as a tenplate

for anplification may be isolated fromcells
immobglized Ainrfesglifl phasetsiupparyizod o feringscentanet meanseyntaining detectably

O T e M M
comprigityg sefaldBkitiotoft RIGFamYigert. Thi etaniliid tsolutioncoffGE®mtipai fhay be
cDNA. I n one enbodi nent, the RNA i s whol g celi9 RNA %nd
used tq epAE S samggétquyvea‘@th Eh@éomef%@rms RifcFantieen plokted p the
. i LoR. of
ascis 48 e 9L 08 ST e R H LR )
contairtitige PRIIGEtigehldnayrbedbldfpded Enmesicangladdd eveithgceneetitotion of

antifyi an _anpl.ification product by any methods
PIGF a%ﬁg%mitﬁepﬁéogé?a[l satfipley yding but not limted to TagMan
i plied. Biosystens, Foster City, CA), agarose

[0119] 3’35%}%/@& 911%—32#% agihodigsefisiog prgeins; aid fgqsaz@@fﬂgamﬁmay also

be usePfPIBELE 1Rl #bdth Bof tY¥ PICTE hfifeh QR 1ikRieBedtoRb PRIAR from a
conprising a P1G- specific ™ probe, Northern'blotting,

histologigtl spiecimtenn§uchsinsitu dktettidomenn betused fo0depetiningihi prasedasrofghe

PiGF Bfied R R4 G Riliof BEUR Plr b Gadih R Aed tissue. n
situ de®OBdn Edn0Rt dcedmplshell b9 appliyi gisdetstiabdytabeled TIGE 1ipahd/BY sntibody
that hybridize selectively or specifically to a

to frozemperearaffigranehieddediissue septiont Eonerabtechmpnesiqiay sity detostion are
A iy . A _

el 0 TN SARE RSB804 PO Gl P

and ThpiriAppligatide” syVMAMSIAL JAN BENES ORMENTc ARRAGTICGALMARPROACH

tenpl at e- nde process. Typicall priners are
113-350Vi0 s ol QEE PS 1P DI e B SRS b 1. 1
, but _longer sequences may be enpl oyed. Pripers

| engt h ) .
(0120] I%Q%B@aws@w&@@ antikadiselusion prefeips onddraggieats theteaiciape
3 j egh .f .S, pref d
s 9480 ey ox S AR LS PR BEG o
enzyméasfhebrescettebadiesdygn a ohroomgpd, endhatndlonisscent tebels a bioluminescent
obt ai ned fr tandard t.son- Cri ck. base-pair,i
label of ? pgaynaquﬁﬂ:ﬁ%iﬁeglﬂ@%ﬁfgvﬁgg.g flﬁﬁiﬁtﬁc‘gm&sug}} g%tpcfta‘tggaabeled PIGF
antiboddés e R@110odMAB It e of BrdidrPSkiNg) theRRHY &l #8&ibed in more
prograns for selection and design of anplification

detail helawrers are avail abl e from conmercial and/or public
sources well known to the skilled artisan. Particul ar
[0121] ghiemparkeragoietyciesy bé a pskoisotopkethecs idatgcetell GF sestpmessiasthe use of

K . It et al. 2003, J. . Physi.ol.
a gamr g EouSfi 08 o bSteein TR AN ptnacor Bty Job Biekirhe
embod k€, the GiaSRGHIRREAMgste €4 PHBMla-, LBRL 6F ApaiLorL¥REh@Is¥tope. A

only and that alternative priner and/or probe
markergpejgerietess ivgmplecyls dent will genpsatp pstanabendst predeteghiseded

om0 G T O A iy TR B

chemiluminescent labels, bioluminescent labels and paramagnetic labels. The binding of

marker moieties to PIGF antibodies can be accomplished using standard techniques known to
the art. Typical methodology in this regard is described by Kennedy et al., Clin. Chim. Acta
70: 1 (1976), Schurs et al., Clin. Chim. Acta 81: 1 (1977), Shih et al., Intl J. Cancer 46: 1101
(1990).



mar ker sequences present in a given sanple. One of the
best - known anplification nethods is 38 the pol ynerase
chain reaction (referred to as PCR) which is described
in detail in US. Patent Nos. 4,683,195, 4,683,202
and 4, 800, 159. [0127] One e#bodi ment of the invention
may conprise obtaining a suitable sanple from an
iNuslai¢ doid BasedyIniitnodPioggosés PLGF messenger RNA. On ce
the tissue sanple is obtained the sanple my

[0122] dn epmcelar érobodiments mudeicaids mayrg @n@lwdet@ d@tgmmpe levels of PIGF

cors B SHRL 58Py RS S 850l

(mRNA sad/at ¢ENA§’f.o betuded m\%ém ﬁf&ﬁ plbécager frﬂybeckolmdlm)m cells
Kits known to the art i erc AP Bi ot ech,

containeg bt Biolagichsemiep @q@édlm Sé@ﬂéﬁﬁdfm%th@cioé%“ﬁr 6@@ @H?lélcﬁﬁ1)¢ may be
ﬁ'actlolﬁ?e o%v{/ %%Ng%géﬂ?e? RRAGY ﬂéléd' ft¥na§cr | AURANS c&ﬁveH%NARNA toa

reverse tra i ng RNA
comple@l{éidéhrﬁbEN\AEI Th ok& embodiment, the RAFA xeehole caRS AcmK 1semseé directly as

nat i ve nethods for reverse transcription
thetem@iqt? foi %artlﬁﬁst abl e DNA pol ynerases. [0128] The
above- descrlbed invitro and. in situ .detecti.o t hods
[0123] &awnsee@wée tthe geterination of RIGHcxpesHR ity pergery gpplifying
t P Qdan
e of RORBLOBH biOOL 01, B REAIL 68 gt on

amphfmmnmrgpmdustllwt‘anasmthownmmndhm eutrincludingibub ngi ]agtt@i;tosTaqMan

sy (OB, FEASTIch SPLAS GROLoD, amLLbod 6 280l 86 O toress

and ethidR@h edoRRIRt dt£l8H g0 ¥m)§ati@hetow IndicroB@X corﬁgﬁsﬂi% aPIGE specific
in the technique of imunoscintigraphy, i gands

probe, dor therni hi@@lﬂlésd%ﬁé)ttlbgaél(é@lwﬂﬂga ef.gamma- enitting
radi oi sotope and introduced into a patient. A ganm
[0124] Marerua fmsnaxﬁ@mnhéicaltettmw Weﬂiémomatthe)m ardiany such known method

may bl (e ﬂh@é&ﬁ@% A Vet MR Bt BBt Bfricize

selectl‘Aibg} bBsgek iﬂ%t DGzl baciiHERAYe to B3 anplifidd; ess
1988), Chase cal Applications of Radioi sotopes,

[0125]  FRirEM el fehh %nn%#%h’aﬁlé@ﬁbﬁﬂlﬁﬁéﬁ%co gésb aﬁﬁlhﬁdl@a acid
Gennaro et al. (eds.), pp. 624-652 (Mack Publishing

that is @pable Qﬁg@lp}ngdh@lsyaﬂm of & @hscent @g{:lelgg@dgn amnid@tpdﬁmndent
NI 7
proces%, e PIG gly,g%srhgefrs ar(s S §01}u%%_| p%\nﬁl % E%Fm@@%”% Alflzl'&gth, but

longer péqRbdes @fhyibe chipdydé ePiheR @sdytbe@iowdsd ih idogble-stranded or single-
radi onucl 1 des (PET isotopes), such as ({h an en
Si

strandegforsn, pltheigh t&%ﬁgls@trmdﬁé Rorss pesterend) Methodsiof prgsr estth are
well- lq{o%giﬂ %Eg)f}éeg%h'?ﬁe ét%ég(o%%&ﬁfﬂe eﬁﬁféﬂp ﬁ@?lgésr&tﬁﬁé?i #88n standard

con i rect Ing o ['1gand, or by
WatsomCpick basegpatreng (i.¢.neigding ofietehmd fo ‘érynnhmmrmicand minding of guanine

10 CytoRaFIe GIOMTAAASH BRDTADLETS S SRt 05 PHEf Si5g1OR Drimers are
availabl SHIchnBttrdiDand AL FutcSBurkbsSvel PRIRH to NId 1Atk @an. Particular

primer sequences of use in detecting PIGF expression are known (e.g., Regnault et al., 2003, J.
Physiol. 550:641-56). The skilled artisan will realize that the specific sequences disclosed

therein are exemplary only and that alternative primer and/or probe sequences may be used in

the practice of the claimed methods.

[0126] Amplification: A number of template dependent processes are available to amplify the

marker sequences present in a given sample. One of the best-known amplification methods is



Nos. 20050002945, 20040018557, 20030148409 and
20050014207, each incorporated herein by reference.
39 [0130] For diagnostic inaging, radioisotopes nay
be bound to the P1GF |igand or antibody either
directly, or indirectly bysgsing an internediary
functional group. Useful internediary functional

the polymeragsschiaincieantion Ciegdrgd ¢o &8s ReRhwhish is described in detail in U.S. Patent

haRh N tic acid and
T«m'%§$2¥%§?g%é?p?g%#%éggﬁﬁgageticlacid. For exanpl e, see
ih et al. ra nd U S. Pat.. .. .5, 057 3.
0127) Bperivorfiaept s fiysRismiadermptive BPpigink & St ecifpels from an
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Such imaging can be conducted by direct labeling of the P1GF ligand, or by a pretargeted

imaging method, as described in Goldenberg et al, “Antibody Pretargeting Advances Cancer
Radioimmunodetection and Radiotherapy,” (submitted MS), see also U.S. Patent Publication
Nos. 20050002945, 20040018557, 20030148409 and 20050014207, each incorporated herein

by reference.



by reference). Certain attachnent nethods involve the

use of a netal chelate conplex enploying, for

exanpl e, an organic chel ati ng agent such a DTPA

attached to the protein or peptide (U S. Patent

4,472,509). Proteins or pepides also nmay be reacted

vvlth an enzynme in 40 the presence of a coupling agent
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Many appruprintetietaga@eigents acd khofnlh Me arAIas are methods for their attachment to

proteins or peptides (see, e.g., U.S. patents 5,021,236 and 4,472,509, both incorporated herein

by reference). Certain attachment methods involve the use of a metal chelate complex
employing, for example, an organic chelating agent such a DTPA attached to the protein or

peptide (U.S. Patent 4,472,509). Proteins or peptides also may be reacted with an enzyme in



contenpl ated for use are fluorescent |abels, including
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[0138] In certain embodiments, the claimed proteins or peptides may be linked to a
secondary binding ligand or to an enzyme (an enzyme tag) that will generate a colored

product upon contact with a chromogenic substrate. Examples of suitable enzymes include



bi ol um nescent conmpound such as luciferin, luciferase
and aequorin. Diagnostic inmunoconjugates nay be
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[0141] In various embodiments, labels of use may comprise metal nanoparticles. Methods of
preparing nanoparticles are known. (See e.g., U.S. Patent Nos. 6,054,495; 6,127,120;
6,149,868; Lee and Meisel, J. Phys. Chem. 86:3391-3395, 1982.) Nanoparticles may also

be obtained from commercial sources (e.g., Nanoprobes Inc., Yaphank, NY; Polysciences,



het er obi functi onal cross-1linking reagents contains a
primary am ne-reactive group and a thiol-reactive
group. [0144] In another exanple, heterobifunctiona
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[0144] In another example, heterobifunctional cross- -linking reagents and methods of using

the cross-linking reagents are described (U.S. Patent 5,889,155, incorporated herein by
reference). The cross-linking reagents combine a nucleophilic hydrazide residue with an
electrophilic maleimide residue, allowing coupling in one example, of aldehydes to free

thiols. The cross-linking reagent can be modified to cross-link various functional groups.
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high-level expression of the coding sequence of interest. The use of other viral or
mammalian cellular or bacterial phage promoters which are well-known in the art to achieve
expression of a coding sequence of interest is contemplated as well, provided that the levels

of expression are sufficient for a given purpose.
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Transfer, Kucherlapati R, ed., New York, Plenum Press, pp. 149-188, 1986). Preferred gene

therapy vectors are generally viral vectors.



depend on a hel per cell line, designated 293, which is
transformed from human enbryonic kidney cells by Ad5
DNA fragnments and constitutively expresses El proteins
(Gahamet al., J Gen. Tirol., 36:59-72, 1977). Since
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[0156] Helper cell lines may be derived from human cells such as human embryonic kidney

cells, muscle cells, hematopoietic cells or other human embryonic mesenchymal or epithelial



recipient cell and its descendants. The retroviral
genone contains three genes, gag, pol, and env. that
code for capsid proteins, polynerase enzyne, and
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animals. [0162] One generally will enploy appropriate
salts and buffers to render therapeutic agents stable
and all ow for uptake by target cells. Aqueous
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Pl G- bi nding protein or pepjjde, dissolved or

di s d ipn a pharmaceutically acceptable carrier or
the regemgag M RATKagng syseness i ighiaduasd duto |t1ma ¢l ling (by calcium
hospRERRREALRGH fers
O At it 6% and %Ioér%rong @F@g?%g‘{‘ ggg ueg?e g@u&@%%@éﬁ%ﬁ?npt of
the reegmbingyitplasord 61 bepackagavintodirab paticleRSyiibiefire then secreted into the

ered t a, human. As used herein,
cuteurf R R RS e n BT 285 Ceie DB Mpm hoboiny Thntnedia
contalﬁinlg thoteceibmantietBoReed i tHEH 0
anti bacteri alanand ant |ef ungal é(g}gegtﬁ?s&ﬁ|Ogot%6%oncentr%ed and used

for ge%g@ﬂs&rr Sretrguiralyieatpragre sepablenaf infeeting 4 kiwad Thsetyof calf types.
c f or h ar npc ac
Howe QARSI AR BAED R IR A P ko

Virologys, 631248y EInsS).onal medi a or agent is inconpatible
with the P1G- 48 |igands disclosed herein, its use in

[0160]t @ﬁreapﬂ:hlltVe@to@@ﬂiﬁ? Sk binPlyed 8s &&H&ﬁmﬁl c%h@cﬂ.lcts Vectors derived from
active ingredients also can be

| ement ary
viruses ﬁ@gr’*ﬁ YRR Vilrﬁﬁ Ridgeven aﬁ&%lﬂmqm‘@l a{l@&@@!@nﬂﬁsmh}m‘sﬁ al.,
0 | dde i ncl
G, B0 S0 S PRV M LB, B
Sugdei, 0986 sHetinumst aed/Moeygeska,Mrac. L. A64AYSH, US4L S : @%6'—63@%]1984),
and heﬂaes tvprggggsar %,el]t) rﬂélggqaed | f}ﬁ:ér(pg elr 2@@&1 \é]l:tfaac{;ggit”eﬁglﬁgst fgr various
mammabi €lls. (Fﬁbdrﬁérﬁﬁﬁ’bz’iéﬁée}’%@ﬁﬁ's rl'2§i T 1¥i8bOR; dZBY ?f q9§¥ B'c}lg}}wal and

orthotopic, intradernmal, subcutaneous,
Sugder, H%Qp@i’l}nabﬁ@él, Geneyto8:ltHia 4 988; Hamlcﬁ]aaﬂabﬂ aﬁ;oam 642-650, 1990).
i ntravenous injection. Such conpositions normally
Pharmpeemticab € omprsifianser ed as phar maceutical |y acceptabl e
conpositions. [0164] The pharmaceutical forns
[0161] SIU semblembbdimeants aiPIGF ligendsaralf ol ode @6 #RLYSthECtEb O Qents may
be ad tg 3|ons and sterile powders for the preparation o ?
mﬂl% 0 8 5Pbiestochgs a&P@S@r"Eﬁbwceﬂ tSueh ggentpmay baletministered
in the foRAIBF ph rage .and
nust Beﬁg}aggg%\%}ie% gk gﬁ%&%ra?ﬁﬁe?&% El a?ﬁ’nlg 3?t?ﬁ %@FP%n of
compos(ﬁlgrpsdbwgﬁﬁ pssnntlalbllﬂm afdmpuaiitiesrthat cankd Hellfaghful ThBumans or
animal@rrier can be a solvent or dispersion nedium
cont ai ning, for exan‘pl e, water, ethanol, pol on (for
propyl ene gl ycol, and I| id

[0162] %{1% l% %rél)f G gm appmagewéltq; uffegmot rgml@ rmqutie ggents
stable ahﬂ anenffor @p}@'ké@;%%g’é@ k&1s0 'Aq%egﬂ?k%g@io@ﬂﬁﬁs %ay'cgfg%)éﬁ %effectwe

mai_nt ai ned, for exanp use o
amounté)j AP1GE binding prqﬁeln oy pcptele,rdassmi\@dam desperfsed 1nea pmmlaé@ﬁhcally

r t.he case ,of rsion_and t he
aceeptaB¥ichizfér & 8 HF’dl“mrh G PhBRGRIRARS At PhemasTlogically
acceptahilet’; refensgamoﬁmlai&ﬁtltlé%%nafc@ﬁh?mltl@iﬁocﬁﬁt cm’no\f FdRM adverse,

all Eact erial and antijfun agents xanpl e
erglcp%froé & fatoward rechang when a thlémﬁd tosmrammala)m ladh,uman As used

h [ Y B "

ercn, YPATRRARRLIL AR bl R SRTEH sk Smcron medi
coatings; agfahyasteyial smbaniifugdal agdnteisodhe HABYoPRSRHARYIAB aBEntd N the
like. The use of such media and agents for pharmaceutically active substances is well known

in the art. Except insofar as any conventional media or agent is incompatible with the PIGF



conpositions can be brought about by the use in the
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. EoMmyCi busul f an, canpt ot heci n, carboplatin, _
dlspers?(#ﬂ %r}%tﬁg que’ 01!'J Sdliréﬁiiagflsi %F mp\}t}orb%h@ w@pﬁ@ﬁp@@;gamsms can
be browthe bbaie By GhRouSRHBIERIG} L g &2

Lfbg%ept oirwbi nglli1 ng ag@%?@%@%%@ﬁ%% Q%@Igf%%%“p?g parabens,
chlorol;tg%ghen@g garbicracid; dhigkemsalsend thhiliket b many g% it i8BdTerable to
. j ' hl o,et ham ne, nel phal.gn, _m tomycin, .
lndudénlggtéf‘%i@ﬁe, s,nf:gf ?’é 1w rlg,g,ugarﬁ i %odl?wejeicﬂl?mapog%pflgggﬁ @hsorption of the
compositibmsahdrrodgirebid: ®5 thd @ eh thet O S

b f.or:]in of DIl C?}h tr angpl at i nume C\??ﬁélgiglgﬁ ﬁ]gaggﬁ% Ry
absorption, ks xawptes alupipgm nanopigaratsrand gglatinal og or deri vati ve

variant of the foregoing. [0168] Chenotherapeutic
- [0165] Syerrkiled i theerhwoield dhowdhat miphiarmaddeotical dempgition &intbe

.. . hose.o kill in the art (see for
eamini QNP R0 3 Bl PR s BhfiantorbBimell ofilysrparnteraly,
such as@htramenous]y. Theob asseRCOPION 16ihd BRSbe dplRE AR IERE of or

. aqd in "f{em’n ton's )
Incorporated into a liposomie. Liposomes consist of phospholipids or other lipids, and are

generally nontoxic, physiologically acceptable and metabolizable carriers that are relatively

simple to make and administer.

[0166] In certain embodiments, an effective amount of a therapeutic agent, such as a PIGF
ligand, must be administered to the subject. An "effective amount" is the amount of the agent
that produces a desired effect. An effective amount will depend, for example, on the efficacy

of the agent and on the intended effect. For example, a lesser amount of an antiangiogenic



Phar maceuti cal Sciences", incorporated herein by
reference in relevant parts). Sone variation in

dosage wi Il necessarily occur depending on the
condition of the subject being treated. The person
responsi ble for administratjyon will, in any event,

det %‘?m ne the appropriate dose for the indivi dual
agent dequirsd iapikementpfadiypemiastie eendities, dudhorsmoamdar dageneration

o ndRSSS PO RRTERa e OB ST ATRRIS! B oo o
ellmlr@tﬂmqhaittumnr tor ecapmmtsm rddueeits setetasinihg. Aﬁkﬁ%&ﬂimﬁl’c ofa
es oﬁgcortlcos r0|d hor nones.

:
partlcl?l C?‘geggggwa?ca BPHgRe28r0s ﬁi@te@gmegélts@g metﬁoé)s Well known to those
1ntheandroxyprogesterone acetate, and nmegestrol acetate

have been used in cancers of the endonetrium and

Therapefié hgerfist r 0gens such as diethyl stilbestrol and
ethlnyF estradi ol have been used in cancers such as

b Anti estrogens such as tanoxifen
ERemnber z%ﬁ@t&%{%&'ﬁe 9

have been n cancers such as breast. Androgens

101675 HE e, RS IR PR R ] SRR B OR one o
more aAtigan@iiegehi dgeits ukk bs PIGRTInds.NCR&hb@ERpaIFROGAR Mctude, but are
gands, di scl.osed herein may be

not ll@@%&anﬁﬂ%&o@@é& ‘Wp@rﬁymg{@sg],farmga@pmhﬁ@m, carboplatin, chlorambucil,
CISplatﬁP(GDEPQ' ? ﬁlﬁd%g ﬂ%sdacﬁﬂ&ﬁ%&ﬁ a%ﬂ%l%ﬁfc@%&gmrubwm estrogen

bacul ost a tatin
recepterrhindiogiagents, amplosuiasvm @y fapesylt profedc travsfandd inbidites;,
, .anti - 1. antipodies, |lamnin

1. ant
gemmt%glgﬁ 15’%35 ﬁ%grp!a %lie%a[m&éepfr}egg@{ pmggmyﬁl@ggﬁvegg{lq:,\pgf@prea
plicomyoin, pidcaibazint, réRMFend BindtixliRR rt@i@l' féﬁﬁ%olbﬁﬂﬂé’{ah%ﬁﬁeous form of

i nterferons, i nterl eukin 12,
DTIC) Hpnsitnbispion Hinhlastie zmsltme;hgt@@@tes amcustme or any analog or derivative

quhé foq .el ated protein, carboxiam dotriazol e,
VarlamCIV[LOl k% st at, pent osan pol ysul phat e,

[0168] %{%E%g@ﬁi é%entg%lg* ‘{l’gﬁ_ (Paflr%g\%@ﬁ?g Ectél, %gg% etc. are well known
to thost baklitlemtitteut Eentop sk nplb] e  PEAMifICDEK HErhéd:, Goodman &
tatin R@Cl I taxe accuti n, angl ostatin

gnd

Gilmars dg'?%\ﬂharmw iGak Bpgie of Eh@r@muﬂcs] Gk ﬁlﬁeznmgrﬂnést el et
» dul at o ]
Pharm%c%glg&g eSrcéengés ?}1&8@'&5&@ ﬁere ﬂ%eg’gqggf Ciy re q@p{p@g@} Some
varlatmytmnﬂ@sagrswllt heessaeily ogiuddependirRCiiomhe cohditivh OF thel fibjedbing
ep0| etic factors, such as interleukins, colony

treatedsﬁgiﬁﬁ 5§({I}1T§SPcfn§{?ﬂf‘oﬁ3§ adpyigigirgtion pidl, (magy event, determine the
approphﬁilecfs@‘f&Wﬁe %dlvﬂg‘al%ﬁg e?ty) and the stemcell growth

factor designated " actor." Exanples of suitable

IHpARneDdul at or rmletlesmcludeILZ IL-6, IL-10,
IL- 12, IL- 18, IL-2 1, interferon- ganma, TNF- al pha,

: 721 . Th Ki '
(01691 ER8REr K maonts ¢5) inkikind e Eh Ber T pyhg sBerdprany agents,

and consequently, they are frequently used in combination treatments. Prednisone and

dexamethasone are examples of corticosteroid hormones. Pro gestins such as
hydroxyprogesterone caproate, medroxyprogesterone acetate, and megestrol acetate have
been used in cancers of the endometrium and breast. Estro gens such as diethylstilbestrol and
ethinyl estradiol have been used in cancers such as breast and prostate. Antiestrogens such as
tamoxifen have been used in cancers such as breast. Andro gens such as testosterone

propionate and fluoxymesterone have also been used in treating breast cancer.



popul ati on whi ch act on another cell as intercellular
nmedi ators. As used broadly herein, exanples of
cyt oki nes include | ynphoki nes, nonoki nes, growth
factors and traditional polypeptide hornones.
I ncl uded anong the cytokinﬁs are growt h hornones such
as human growth hornone, t hi onyl human growt h
halmgiogenicawdbiaensi ne grow h hornone; parathyroid
hor none; thyroxine; insulin; proinsulin; relaxin;
[0170p T c&taix rfibodinEs, ph@!zlejmlgah@sr disuieed heehh 188y Bedo-ddutigistered with
stinmul ati ng haornone (F thyr0|d stlrrulatlng hor none
one OI(mQFfI)Otheféﬁ%raP%}E’é‘fWﬁ azaemg fﬁl@h A ARSiptalin, baeylosaty, gInstatig, maspin,
antl-\/f]f?@ Qﬁtibo‘aiﬁégs%ﬁg{/é’s@%f‘%rotn}tlpf&mr fibHi QMR -FACT Shtibodies, anti-Flt-
actin acenta ctogen profeln t unor
1 ant1h®ches;ﬂ;ammfmp¢pdldesa ﬁhMeetlmﬁeptldm Ipéasinamogen abliitdri inlggbitors, tissue

et e R B SRRl BRAIS0EH PP T Pacnapin >
methdx%@s@fau{u Bﬁf&ﬁhqel@teatpr&eﬁlTE’a@},@Xlﬁﬁfdb&lﬁbwcmIfoacmhaqastat
such | at el ethfgrowth factor; fransformn

pentogwnmmlwuir&@teo a@glqn@ﬁtyy 2,distferpn-aiwie, herbinyrim &-PN1E45156E, 16K
r t
L
paclitixdl eacbatigangiostatid, cidofovir, Winating plediiykid, AGMgl 4f79pplafeb3t factor
(CSFsi such as macrophage- CSF (M CSF) ;
4 or nypaGH§liBRYt e- macr ophage- CSF (G CSF); and
granul ocyte-CSF 51 (G CSF); interleukins (ILs) such
admpunpmodylatogs | -2, |L-3, |L-4, IL-5, IL-6, IL-7,
IL-8, IL-9, 1IL-10, IL-11, IL-12; IL-13, IL-14, IL-15,
[0171] Asnged hereny thel termg BtmmmnomoduLatcrr" irghekE cytkinessstem cell growth
factorF, 1%%5%835098 d&le %1 ti faclr:oli’%r 5131¢h ah g{eﬁéﬁﬁhé %Plao(l:l?/ g}lmélll]aémg

unor necrosi s

factork, intefferais €el gh @r[taifétond-& e-Btadd Hy)intl akd dtemiceit lgtterh factor designated
proteins from natural sources or fr.omreconbina

"S1 fickan” Foxprnloso et snggreardyataempistcsialuda s 110,10
12, IL:] gﬁ étrlngl', YRe?GOH SN A ngﬁheﬁnd 84i3d) Chenoki nes

act a$ chefmattractants to recruit imune

[0172?:[%%%/ “c%/? AJII’?G”tlQ a ggﬁ'?encstéﬁr? fo?f r&gﬁwkgﬁﬁd§%%%§§d l.%pone cell

ant ageous t o exp
popul@ﬂitﬁn’whichact cgemtheﬂ celd abintmtellmﬂar\médlmtoﬁso Asamah’pﬂoadlydlerem
cyt okin ene t 0. enhance the recruit of ot
examplis ey BeoHfg S apenolfies BV bSO Faditional

polyp ﬁi@q{&‘rﬂﬁ@ﬁeé REIHRE anfHE 18 &té1Qhes' a'rggxto%ﬁh hBRmorB@‘Mc%%s human
M Pl1-al pha, M Pl-Beta, and | P-10. The skil

growth rlmrmamﬁ W -methlmxb @nmm grovithhotporteamd barinkgnowsh h@l@none
moat tractant effect.s .an

paratfr G HRRTG: M PRNE (SORAE PR A bR DS EBoin

hormdeSshé Asyfollicestin®i] ingd HEMHBRETIERH 2 H8toid BEmEMtiak héBnone (TSH),
overlap in their respective nmenbers. Radi oi sof ope

and lut¢ipizénghaamaneEill ihapaiisarosthalggtor, prasigelandin dibsoblast growth factor;
prolac %irr{{ig Bﬁf:f%‘tﬂtléctﬂé O%e ]ﬁa{egrf“ Sﬁu%m? Ae%{ ospsr f%t%l’ g' Be b%gglqan-

al e use 1 n ra onut
1nh1b1t1hg EEtRYan0es; m@@be@omﬂm@phﬁas@pxyatwpémm% (niaﬁﬁn aetigin; vascular

endotheh\gl ggg/q:h %gct(z)irl integrin; thrombopoietin (TPO); nerve growth factors such as
NGF-B; platelet-growth factor; transforming growth factors (TGFs) such as TGF- o and TGF-
B; insulin-like growth factor-I and -II; erythropoietin (EPO); osteoinductive factors;
interferons such as interferon-a., -f, and ~y; colony stimulating factors (CSFs) such as

macrophage-CSF (M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF



2005, Technol ogy in Cancer Research & Treatnent,

4:375-91; Sharkey and CGol denberg, 2005, J. Nucl. Med.

46: 1155-1275; Col denberg et al. (submtted M),

"Anti body Pretargeting Advances Cancer

Radi oi mmunodet ecti on and j oi nmunot her apy, " each

i ncorporated herein by reference.) In specific
(G-CHnbimtiertemhins (I1R) GFehl dsghAg SLTay 11be, Mi-3,dtt4,JL-3, aIg-@eDL-w IRhg, IL-9,

oS LTS a3 B S Rl Aleconontco
M-CSgnEpdi HRHig%nd bAE Pi3s Qﬁg?@ﬁe{tﬁl) t}HBﬁﬁbQ%oﬁ&irrﬁ‘ &&Eﬁflﬁdtdn‘ibr%ecroms

pretarget| nmet hod di scussed above, using
factoriaagtLdni As them dhe remytokganmcln&mpmtsms &@nohaatmel sxhirces or
af t er. m.ni tion.of pecj.fic
trom 8B ef it i SRR, e PihuPeye s PL B el rpence
cymkﬁm@re55|on in the diseased tissue. [0175] Radi oactive
i sot opes useful for treating diseased tissue include,

[0173p @heﬁbﬁn@@% erlekdll a%fjast GrembaithBtapts 1o LAt Bhmade3 S ecfol cefil to the
62CU 64Cu 1251 1311 32P 33P 47Sc 111A a a a a

site Oféhﬁmakﬁleéxareaﬁen a awgyabe g YTtageDn 2 for X P13 B partitelar ahemcﬂ{ine

gene ié @gﬂgi@ﬁgﬁgﬁ%@%&%}(% Ca %é g Zé\gesg n%d.g 9 Fe ngn o? other
immudelSRtean teiBprrentsas Rrsite 3;9146&@1&119 Mdﬁlokﬂ%hﬁhﬁﬁdb&]a%’ﬁot limited

o AR I AT 3 VLS B Bt AR
that cetrﬁ?n %ﬁ&aﬁ& &0 als9 1(?19\916 lf@?/a\fg%eﬁﬂatﬁ'd&gﬁt o 8{5%38 68UI8 a&s&?e

0 keV for eta emtter

class1ﬁ@l\mfdgr thererai phm‘rmnest S'rmﬂets/bx i teroieioayurenerdyiatser i cytokine
cle-emtting nuclides are preferably

bet a- art
Oveﬂaggn&le&fﬁsﬁggv kerﬁr ef erably 100-4, 000 keV, and nost
eferably 500-2,5 eV. Al so- preferred are
’8?78@?8%5 ’h%ﬂ“p Igfﬁﬁwgﬁwﬁrér ‘4PYdecay with
ger-emttin articles. For exanple, Co-58, (a-67,
[0174@% 95 em@de@%%tg R pepsides md/orwgtemngrd@med grri dlaigyed herein may

be of vke 1P Pad X
ot B SRy PRI .
2005, Zachpolvgk WCanm*é?epaaeé/e&aﬂeyﬂn@hQ@ K9 1; 8harkepaiid Goldenberg,

s, OSBRI
PretargdtipB 2y Panéds @Ser lﬁlﬂ%lrﬂhﬂﬂio@&H&idn%ﬁ Ra{d?dlﬂﬁmoﬁi&ap?fr”eeach
not limted to: Dy- At-211, Bi- Ra- 223,

incorppygtegpreiply zafsrengs.) 211 ipecrtic @Q@dlmpntzﬂGFAtgaﬁdsmaBbe diteotly
’cag,rged":\rol%h E gﬁd%ﬁ?oto gial}/se,( é%esrlﬁgc%s% bgfo H3 e% gémgyséer&l is %F%W In

al pha- par ing ra ionue

alternafiy© 60 aAinBA6s, kelibisotoms(e wﬁ@mhﬁt@e@ﬁ%&e@%@uhg%ewod as
& %ea nost ’%r eferably 4,000-7, 000 keV. [0176
iscusyed 2hAYe Usiwg@apiesiieplfeer RIGE ligand rﬁlet idi lﬁb@}?déliﬁﬁ gnrected

e 080} OPE Db ol TR ARKIL AR PR Pl
expressiog in thadimwasedytssuecan be conj ugat ed to a P1GF |igand

such as an anti-P1GF anti body using the
[0175] Radioactive isotopes useful for treating diseased tissue include, but are not limited to-

Mg 177, 2l2g; 213g; iap @0y Soy, oy, Wy 125 13 32p 33p 4Tg. 11y g
'Ga, “2pr, 153G m, 16T, 166y, 16610, 185Re, 18R e, "®Re, 2%Pb, 2Ra, Z5Ac, “Fe,
758e, As, ¥St, ®Mo, '®Rh, 109pq 13p 149pp, 169p. 194p, 1984 19940 oo g 2lpy
The therapeutic radionuclide preferably has a decay energy in the range of 20 to 6,000 keV,
preferably in the ranges 60 to 200 keV for an Auger emitter, 100-2,500 keV for a beta




chel ati ng agent,

p- br onbacet am do- benzyl -t etraet hyl am net etraacetic
acid (TETA). Alternatively, 90Y, which emts an
energetic beta particle, can be coupled to a pepti de,
anti body, fusion protein, og fragment thereof, using
di et hyl enetri am nepentaacetic acid (DTPA). [0177]

emittexyghd4.e0Pap: 0O keiioran alpi esistor. dfesmimadesaieerict@es df3Meful beta-
10 . , | 11331, 778 j

i T st ML TR

most prefinabdy SA®3f500 ke V6 ATl prefbidd Ate rAdi8hnetideOHRE ﬁlb@ﬁﬁﬁﬂ?l%ay

. 105RN. . 142Pr> 143pr> 161T. h> 166H0199AU 57c0 58C0
with éugﬁr “ginifiige Pé‘ﬁlcgeé-, F OFSERMPIEo G 158, GaACBr-36ms Tc-P8ayBh-Hith, Pt-

109, Thhe 1] stke19, 108kl 1s1apRt gl -
. radi osensitizer hga{]mbg)gl}tsgggl @ﬁwgg%ﬁ%tay glﬁer\%}lets ngseful beta-
particlgguaitfingruclides arg atefetalily &, 000 gald moanpricfeashly el 0@REV hadynost

= 0 : i b
prf 90T ey, R IR e 0 TSy S genrtion
of alplamparticldy. Suich eattioraRiies ihAYHE Bt arbSt AL td: PY- P2, W11, Bi-
212 r(_a]q(_j#ao S?r@' f)l zer can result in enhanced effi‘cacy when
» RatiaRBe 100l oL a Binhil, Agi228, Find21, Adi207 2B Bdarid Iyat?2d5. Decay
ANt g i f . di hEi
o AR A B R RSB 0 e,

more preferADY3 0008, RAMICY, ARFHBR prédfabBONLES 7, 008G T eSS
(1995), which is incorporated herein by reference in

[0176] For examiteet’u, c¢rRide0dd obee fBRthbBHroRiddadibisofdet RRdy
fusi on Er otein that has a boron addend-

. f ,
radioipfydiii Sy fhe o W Rewrl Life ans enent wiapiycs ehemaipyes and
garmne}(\'F:{y\lf\;i di’z!tlﬁ eRbhighed & § eried %érf\%a sﬁ{:ﬁ%én%[ ?ntf’-\?%sf{ %}}f%\éﬁi ggihg the

) be advant ageous t non-
chelatinggensaohjompcetanidmabanz§Btetrbethplomimestian onici dctadiBEtA)oNn
cel erated using an

' pdor . Ol earance can be a |
A R o B G Sy o b o e
antibod¥g fustorBpirdted Gor ffRkmnC@&ebi, Rkih e 'Eliéi?ﬁyl%fré‘tﬁa @}gern"f’a{acetic acid
rinciple. For exanple, boron addends suc S
(DTPASar boranes, can be attached to P1GF |igand

anti bodi es. Carboranes can be prepared w th carboxyl
[0177] tAgtttionshpotsntig endlaisotopesieclotial 'as *Nas 0s *Brel*Akn&incj o,
133y 77Bhenaddt . o\ t acheni, ofogAr ber aneg 1 0 @& ,car pher, sdch
L 7]32’ arrilh’odex r?ﬂ?’ c%u’beﬁ{auach' ed actPyvat | 6h lo%TﬁhéésTm»
T ff haxy/1'por Biras 'URnt tépg dttper Hips Hhg, condensati oy, Sic;

sor. WM T ho am,pes gn the carrier. The i nternedi ate
Fe, jué&e‘?‘% tRen cohjang#ediket o t he P1GF anti body.

After adm nistration of the Pl G- antibody conjugate, a
[0178] fp peptherfeehadiment o radiasersitizey carhley wsetl in pembination with a naked or

conj ugfgé‘g g@%@éﬁg{% %gtijoeo . g\é g%t%b%?igtﬁ%g{r%g{] %g? %flfaé}eﬂlgttﬁgg%ﬁggé&?ﬁzer can
be usedsin@ombimtige wefhf LaiRlabéiddigand, antibody or antibody fragment. The
addition of the radiosensitizer can result in enhanced efficacy when compared to treatment
with the radiolabeled ligand, antibody or antibody fragment alone. Radiosensitizers are
described in D. M. Goldenberg (ed.), CANCER THERAPY WITH RADIOLABELED
ANTIBODIES, CRC Press (1995), which is incorporated herein by reference in its entirety.

[0179] The peptide, antibody, antibody fragment, or fusion protein that has a boron addend-
loaded carrier for thermal neutron activation therapy will normally be effected in similar

ways. However, it will be advantageous to wait until non-targeted immunoconjugate clears



[0180] Various enbodi nents may concern kits containing
conponents suitable for treating or diagnosing

di seased tissue in a patient. Exenplary kits nay
contain at |east one P1G- |igand. Optionally, other

kit ingredients may includespne or nore other
chenot her apeuti c agents,

befor%{r‘]é‘ﬁ@g?fiﬁ%gggfih’@ PefaL Gcagivecan hepesglested igiag an antibody that
binds € &UIEE Cﬁgaﬁ@. @68 U.§ ARy o.%é%t@é%f"? 8%01’1%{)1‘1 {ff)tgﬁ it
0 or at'ed for

_ conponents for admnistratron’is n
princigkgl Forexpmplea boten adfenvssuclr 35 @arabnesseanibeastatiyedas 2IGF ligand
. [ a_ devi ce capable of delivering the, kit . ]
i B oy BB SBBE R ot A ) Ba o chin, s
well-Koerntiy fiee ©f. Adeich@ent JfRarbofiies tLAEArARS st aBfinodextran, can be
delivery, is a syringe that is used to

. teral
achle‘?éﬁfbg&cg{f%@ndﬁﬁ%@ Pk 219upe of thissatborapen indcandbiisation with
amineb BRI SLIAG. FRY 1ng§-ﬁ1e e @ g(apeels e%?dog{u%%tgégq g{%g’&ék %Pgbody.

conponent s’ may be packaged 1t oget he
After adwingstration ef the PAGRtatibalyrdoajupetesa bbion 3a8Ede s el BySthermal

trthe ﬁiig{]ta%g{srs g@/ be vials that contain sterile,
neutrqnyiEafiation and GoRy FiTLioTatEacve tamansbich drey htriphagenaission to
produsd B t6xib WhoftaeRRsdftdct i on. A kit nmay also contain
one or nore buffers suitable for reconsititution

Kits and/or dilution of other reagents. her containers
that may be used include, but are not limted to, a

0180 . , hL..the like, Kit conp nts .
[ ' ]r?ay. Egs %Iglg%{%gegegé%(}“ %&I arad tr%ecagtg{nér}g FOBHRPIGRES Eﬁlﬁaﬁq@r treating
or diagnosingidiseased tistuwinlgyatieatmExReMlary kﬁ& rrﬁ? RoRin 4 ¢dab@fé PI&F
: instructions .a person using a kit for its use. .
hgandE?fﬂUﬁE%‘ﬁs% Oﬁtﬁi%g]mgfg‘ge?té PagiRsivdesne R maere fher pricpagiegenic
agents! EheIIRGBAuAE Bt € bRES QM ' ink 8 i
5 i nvent | oﬁé It %hodl d ]E)e 5‘3%?@%%?2%3%?1{‘ ogleengsfassdﬁslcflfsed
abovejn the art that the techniques disclosed in 54 the

exanpl es which follow represent techniques discovered
[0181}t 1§ tHe gvoupositionebhtaining bempunaatsifeeadvfinistrigor B\wenfdr@lated for

AT R T
kit conliftents th@hgh!sdne bter FoG m&Y bd ﬁ%lﬁ@@iﬁ%&ggé §f}&§ﬁéeé[ for

. appreciate that many changes can
applicajioas ppghcasaatentiiralstelivenwhisarsyeinge diatis lusakin iaject the borhposition into

' lt1K i m| It without d ti
the bo@r)%ifnd @‘r’?@e °% 6%a?%t%%nd}bgg%ﬁléy%&%;ﬁﬁéls¥4we(rjltj i on.epg;aln'glge 1.

fects of P1GF on Tunpr Il Gowh, Mbpility,
101521 635} Sopioner iy Yt Fageiir Ao e EeR i @il anrore separate
contairefTURGBin @b Hh&id, Yhe dinthRRakh9he Q'Yalsr"m% édn?é’i‘% sterile,
cytoinetry [0184] Fl ow cytonmetry was pertorne tby

lyophiléqegrfggm@am i9d g:@om@pﬁg'on_ that gpg/snitale fomegonstzimtibmoﬁkit may also
contain?(g%ocgrgﬁé}g gq%#tes{rlﬁ‘g}l? gor%“g%e&%_silti%lkﬁ)lnea%d/%? %ﬁlrl]tgc?nr 3 oatﬁérl rggg% ts.
Other containers that may be used include, but are not limited to, a pouch, tray, box, tube, or

the like. Kit components may be packaged and maintained sterilely within the containers.

Another component that can be included is instructions to a person using a kit for its use.

EXAMPLES

[0183] The following examples are included to demonstrate preferred embodiments of the

invention. It should be appreciated by those of skill in the art that the techniques disclosed in



Camarillo, CA). Data were collected on a BD

FACSCal i bur flow cytoneter (BD Bi osciences) using

Cell Quest software. [0185] Paraffin-enbedded prinary

breast cancer tissue arrays from US Bi omax | nc.

(Rockville, MD) and TARP, N¢ (Bethesda, MD) were
standard _imunghi stochem stry

the ex%%r%ieggﬂ}'gli | ({fl%gsyqeglfesg}t teghniquopdisepveredrto [ﬁ;_r@pog wegllEte practice of

the 1ngé&ﬁfﬁ%§§iﬁﬁg38 &%fsb?dgg%lgﬁfe@@ c&ﬁ?ﬁﬁ%&%ﬂ%ﬁ%@&f&s g 1ts':ﬂr£ct1]Ce

Howegen dhrase bf ﬁn}i énltheltohkeld, ini lidht a{oﬂme @persem dsoheireg hpsreciat®) that

many %Eglzge Eﬁ%gﬁ: Bugtge zsjlgpqtq Odl es %e@%‘ Ihrs&g]t?qéfand still obtain a

like oit sigklaptdsaln widhbht ddperting rﬂdi‘i@ﬂ]\é sﬁﬁit'aﬁ@ gyope*%'f@ﬁe' v Rigd
secondary anti body was applied, followed by quenching

OExafiMOLE N EiffecRESOPIGRSGh TNl
avi di n- bi oti n- ﬁor seradi sh per oxi g%gé(}ro I\ggl%m% Anglogenems

wand Hetpstasist o washed slides. Slides were incubat ed 10
mn with HRP substrate, 3,3 - di am nobenzi di ne

Methadstand Materiele hl or i de (DAB, from Sigma, St. Louis, M),

and counterstained with hematoxylin (Sigm). Stained

slidesohigoeieenary, hthpatholE}¥mdidbw kdmkrnf or intensity
of staining by assigning a relative val ue that

[0184) Blowecyitemeti{i @/ak él@(ﬁﬁieﬂ)by%f[anﬂbﬂ 1HERSds usfu% 15 yg/ml prlmary
m)der ate (0.5 0), heav fl

amlbo&ﬁ’t @HslesQ&@h@an of EBFG Wsseilwd@r%ﬁ%p ¥ fBloa?mlrchaIméam@lonal
| h d
Camatley O o e e IRB B o B SRR LR (B

BlOSOlanm)su&mﬁgCh]éQuastmoﬁwmme assessed, and a vaI ue
representing the overall intensity and % of cells

[0185]t Patffiseerabaldadl peithavyelreas ShigRe dssue afagfréh e BioRiAl IALNY
connective tissue, and white bl ood

| ul
(Rockglig @éggﬁj RE, NG detherdn, MID) wersrsiastiod BigRnIar
1mmur§ﬂ1?dt66h’éﬂusftfygﬁtbgéeﬂk?é§ XylS e ob()(?rg?ﬁo?@tld}pggé’ )\/E@e)?prgsglon

assessed an tratct unor Speci nens “we
Tissuegsrays visreedsppobed oz FlltFl e:tNRm INGABXIS SsoulyKoma). oSIxdes iwere

depara@i’i{ﬁ%&{1 Q%FS ntp%%ﬁr%éné%g]l%ﬂnalﬂ Sa l o upgtfgylet Ta(gtlgodles

purchafsett frbmrsahth’itﬁﬁtfﬁbﬂeélﬁldl@ &R, tSéntzf@ﬁle@R ANeFiéubation with the
gl and -468 (Arrerl can Type Culture
pnmarg@pp

thnmﬁéﬁ%@af Nemfibogy Wa&gmdgeédfdlowe@bysqumchmg of

A O, S s TGS g
was applied EJS\?]/ashldd elidase Gﬁﬂémer&h@dif@rﬂ(e&dOtrﬁlnﬁ’lchHRP I\s/lél'):strate 3,3’-
ote nol o ce nonol ayers 7 MBS

diamingh A e 2t rmshlous 484 Fa im GGt LonsgMdend o
countefsfBined®with 68ROk FIFE

o et urr%er s were al Osgl pﬁl)%ﬁd) 5(%?1 Fl tlaﬁ%%ﬁgéﬁl%d)é? ?M %& rated
for intgnsity of stainingdyMsFighingamolasivevealee ﬁm&rdfbbﬂeé tHthteFxblty d)f staining:
faint (Otf‘S‘5 b.59,%0derate (0.5-1.0), heavy (1.0-2.0), and intense (>2.0); scoring was in 0.25-
point increments. All slides were read (blinded) by one researcher, and spot-checked by

another.

[0186] Only viable-appearing areas of the tumors were assessed, and a value representing the
overall intensity and % of cells that were stained was assigned to each slide. Staining of
extracellular, connective tissue, and white blood cells was not included in the scores.

Background staining (indicated by control Ag8 antibody) was also assessed and then



I sol ati on and sel ecti on of phage [0188] A phage l|ibrary
(Ph.D.-12 Phage Display Peptide Library Kit, New
Engl and Bi ol abs, Inc., Ipswich, MA) was panned on
reconbi nant human PIGF-2 (Pl GF) or reconbi nant human
VEGF165 (VEGF) (R&D Syst ens45 Fl anders, NJ), according
to the supplier's nethods. Subsequent panni ng was

subtraséads drumeat spedimgneweteaonsidrd positiveid ptannd@ intansiy ps didney grater.

ROl s ole? 5785 Bhncd Bith BBplen B Pod et o

Clllpanm ng, and plated out on agar in a series of 10-fold
€ (ﬁefutlons for tlters Vel | -isolated plaques were

B e LA A N

(Ameh&mmmmre @olﬂ’écﬁ@lﬂ qelam@ae&s Wﬂz %&ea%sg%urfar b16E RVESE
suggeste by th hage-"speci fic),

expresshet byl @wqw@ma@e' FMEHAOI\@J& ledndr él168; andtMCFOS/Wb@ also tested for

Bi.nd
expreliatific Bl atsPBs IR Tome s oo S ot
monoldyéss. M@F%has\/lﬁﬁilth& sMOSIDA-MB-291 And A168tRRe hbgaﬁv@ﬂ’& the

residues in BP1l. BP1 and CPA were synthesi zed

estrogep APRSPEON aM@A(MBrZ/%lr@idt Joorenogmiiuaperayerciatrpasebegaiorlt-1 by
THC, il Wkde 4%31?1 07 tuh%l’?ﬁr]:re RERHAHIE f0r SRULTG R Wer €

exam n ogyto e putative I|'igand-Binding
Pl GF. One peptide, Binding Peptide
ISOZaZ;?ld (‘%Igffpegfw I)fap]in‘%nor posi tional honology to the Flt-1

[0188 ﬁ)gha(g%é 1L e%pﬂ-‘f@?h” eZDisﬁ%%gﬁ@%%{‘a?%%ﬁ%%gaﬁg%nd Biolabs,
Inc., B icB M0k S)Qa% anhdtedn REordbinantdRdan RIGFO ﬁPﬂ}Fm)r recombln%nt human

76: 1215 61, and its equence was | onger than
VEGIHASNECTINR 467 it epefndles, Dok 6caeding soieg oieds mehods.

Subsebg%}ﬂi)gnmﬁ Wa\%ggrfx\l%{e% Lﬁﬁl i (ftrh.%dPl?%sgrda L}?&tlﬁ@ Qgijre%gglgﬁ%fg R)f the

nce en panni n sequen
putatisepacptbebindagesiteendhd Bt mohlcul(eﬂi’}rage negrdéapinitded ), three rounds of

punni Bk o e SR b e Fet-sped
plaquéd¥e bic GRd (¥ERIL B NP4 BRS: i T RN 16%@ hERANC: 3)
. BP4 RVPYSEHSAPLG (SEQ I D NO 4) Testing of phage or

f kescRepE1 de for binding to PIGF, VEG- or Flt-1 [0192]
The protocol suggested by the supplier of the phage

[0189&?%*{% @&éﬁ g e‘?% ran@ :%ga@b‘{yg%f alaéll ?%q%ﬁ 4‘: ?e sfﬁ%ctﬁe gl%%gle nggested

by thelRH. DeKJtC(MllBrIﬂiage-sﬁdﬁm, Thermo Sequenase Radiolabeled Terminator Cycle
Sequencing Kit (USB, Swampscott, MA). Binding Peptide 1 (BP1) contained 20 amino

acids. A control peptide, CPA, was derived by substituting A for the H, R and D residues in
BP1. BP1 and CPA were synthesized commercially (University of Georgia) and investigated

in vitro and in vivo.

[0190] Peptide sequences were examined for homology to the putative ligand-binding sites
on Flt-1 or PIGF. One peptide, Binding Peptide 1 (BP1), had a minor positional homology to
the Flt-1 binding site in domain 2, corresponding to Y199 and 1204 (Davis-Smyth et al.,
1998, J Biol Chem 273:3216-3222; Iyer et al., 2001, J Biol Chem 276:12153-12161, and its

sequence was longer than the others. The other peptides were 9-12 amino acids in length,



renoval of the coating solution, plates were bl ocked
in 2% BSA in PBS for 1.5 h at RT. Another uncoated
pl ate was al so bl ocked, and used for diluting the
phage. After blocking, anplified phage (_108
phage/m ) were diluted 1:20s5(n bl ocking buffer and 50
gl of each dilution was added to the

and W&l@al@@@t@d%bm chtsithtenedl ob Bmmhwmgenwhnmgs F’H‘ag olageee

sl Wi P o R MERS Gcoc™

Anti - ML3- phage anti body (Arrer sham
[0191&%%@%8@@@@%0“ nghanshi re, Engl and), c¢onjugated to
HRP, d] 1000 in bl ocking buffer, was added to

| ut e
al | ts“ti%ﬁ[&miencﬁ?ﬂ‘é‘?n@ﬁ 1 h at RT. Plates were washed
by di pping, as described. ~The substrate was added,
and” s V30780 I Y BbAIRbHASDIRS COESE A My Thi
[0193] Free peptide binding was determ ned by coati ng
96- welBPD| at es weARDHGATI&ER (SEQIDNOGYy/ M P1GF, 10
g/m reconbinant human FIt-1 fusion protein (R & D
Systemd§3 or 10 QREAFNREGSRMIdGPEOIDING:3assays were
done with 2.5 or 25 Um heparin (Sigm, St. Louis,
MO . HF, 3, 4, RMHYSESSADTG SEQ 8D N@nd) of BP3
(scrBP3) were synthesized with a |inker followed by
the FLAG epitope (DYKDDDDK SEQ ID NGO 5) at the
C-terminus. Thirty mnutes after addition of the

f iTestingt sFpB08d or fréEppRide st VifBae it PNERS vastifesk Fiql | owed

by another 30 m nute incubation. Peptide binding was

(124G, ARNY Olghl SURRLLHR REIS.futngves
used. For aAchgbated @fel’lﬁarmﬂm Weim'@)lncuﬁatednn anffer (ams buffsawnarbl) After

.0 EL A- ba, d bi n
remoi e B conlol Bt B s 7 el MeBikD ok BFATRAEY PBo%y” ForT
AnotHElr tméoate'ﬂ at@%s @I%Blblld&e&\@%d@@&ﬁfoiﬁﬁ@ﬂiﬂg’th Rédel \@ftérrblockmg,
vitro an vivo. Tunor cell viabilit £0194 MI'T

amphfled phpes (ulQréthﬁgqr/mh) wors| djluteg) 120 in bipqhiem eétancé Bl ofgach
b 5 5 RGBSy SRR, e v e

to bindfaf BEtier ba It llates wesdhinhptied, artdnveashed by idippingf anidreeptying 3X
vt S BB, L B o S e
Bucklﬁéha?@shﬁ'@ Eﬂ\%ﬁ{(ﬁ kco%iug%][ed’ to 2880 4i1Beaq "RIBD 11?1312)@13%% bﬁﬁﬁr was

Comun 268: Pept i de 'concentration was
addedgp all tvedls and nmhatﬁcéﬂ ihw R3E Pda(cos;wnmash@@y dippin, ns\xﬂesmbzed

t ested, wer
The AR Pl aB8k, ghT Rt e Shinth Sus R Y0 iy
S were seed wth 5- 04 cell s/
0193 ﬁ%’&%‘iﬁp@sﬁﬂeg S tormie gygpawéwe@@ werpgegted with 10
ug/mlMGF r lozﬂg/fhl réRhbEnale h®mbhd Fﬁtleﬂsﬂ% %ﬂ)télﬁgRV& stems) or 10 pg/ml
es at a concentration of ng
VEGFS égmp@eetyn asswsduem rd9p¢= metht2ed omzﬁjanl helpanﬁah (Sigma $t. Rowmik) MO).
BP1, £ A48 i 50%1'118&3d versmn S of lﬂ% (scrBP3) were synthesized with a linker followed
by the FLAG epitope (DYKDDDDK SEQ ID NO:5) at the C-terminus. Thirty minutes after
addition of the first reagent, the second reagent was added, followed by another 30 minute
incubation. Peptide binding was assessed by probing for the FLAG epitope (Prickett et al.,
Biotechniques 7:580-9, 1989; Castrucci et al., I. Virol. 66:4647-53, 1992). Absorbance was
read at 490 nm. In ELISA-based binding assays, CPA bound PIGF and VEGF, but showed



designated tinme points, 0.5 nmg/m MIT (5 ng/ M stock

diluted 1:10 in RPM nediumwth no serunm) was added

to the wells (Mosnmann, 1983). Wen purple crystals

were clearly visible in the cells, and the plate

appeared to be fully devel oppd, the reaction was

t erm_pat e ith _acid al cohol (0.04M HC
attenqafﬂépﬂfﬁﬁ%ﬁ&(’%y top Elérip e Tk p?m@ed’va§§ew%aﬁ[:]yr%%twe§n Ko and in
vivo. fead at 570 nm The 24-h time point was chosen

because the in vitro effects of P1G- on tunor cell

M7anal Lo, Weiig, Measurabl e at this time (see
vvound-hearl ng "‘assay bel ow). These assays were also

01948 PRk R 0 A Bl Bk S s
were patfortied naderabhditivas of loRlsefum VEG toatkebriiha T O «fRsts@ cell
st tynor.  and nornmal human endothelial cells

Vlabﬂfﬁq foxiGH3LA b RaRIiORY 84 Sieetivet @ Bt pedeted Crehimatel]
[
oA QT 5 ST O o
Biophgs Reg Cottvenn 268:89%5-686R , PeplOR ronchiiiratibn WwAIA~MBME3nd theand
VDA: VB- 468  br e?]s(lgI tunpr _cell lines or HECs were _
concegtzating P sxpgenore IR wgs 283 c Behumanyeqsh tymer liney testpdgvere:

MDAQVIB-81X MﬁAlMBLLﬂis%d Mber (e albhsha evé? ﬁﬂéﬂy, 96-well

confluent, the nonol L,ayers were 'scratc
platessyase peedep) Wwitht5- 10 Xi lyﬁetcelis/lpl infhedivovensirins 1 Yl hadheserum

A B S e B S o 12100
bindir@peptiddy) anquiReylidats, @Zd/of ﬂlui’l(gl@ bd 9 nM len%glltrdtm' i he

concent rati‘ons were M PDO8059 (PDO8)
designgtad; tirag peinjsy O engiml M’E’E\é%mgr’mhsqul[m}o lmRPMIlmﬁd)um with

no g AR\ APRRRIA 1S e S AR L

Vls1ble( ﬁﬁhé eclls) aldREPpRitS iieaded 68O hilDtevelopsd e rbacti¥dl Was terminated
cubated with P1G-, VEGF-contaj ning nedj umfor 10

with aﬁ#drﬁl%%ﬂpbéoeodé\é d1¢liig isopeppeael).s Absaghiics ofighealissolved crystals was read

t5

o STOREE TRk i BB LBy e B B pnorc

migra@uwtednesumbk at fiss mee(swwnnﬂelfkaﬁhgﬁsssﬁb@bww These bsags were
t ten 100X field r val uat e ounting the

also pﬁ?ﬂ?ﬂ@ﬁ"tﬁ’fng&‘é‘f 1@“%@%\%%& S{R \KBﬁB‘iFﬁ edges and
whi ch appeared to be m grat| ng toward the center of
tW@“%ﬁF@'l”%%Hts are reported as the average nunber

mgrating into the wound/ 100X field. In some
[0195165@ égtemala@ she ﬁléﬁti@?@baﬂf%@femg@r Vit andViRR peptisled bm brbastgumor

L reat ts i
and neREPARAE R P THBL o) BB reRi e e PR GARER (Verma
etal., P04, d)eﬂammam 3bh69arii; Su@@emaﬂ 2003, 104 el Hes 28¢ 200.0MMtokawa
r- duce Mat ri gel 1nvasion_chanbers (B
ot BB et B ol 04 A0 R, BARAGN . S iyshd MDA-MB-468

breast tumor cell lines or HECs were seeded onto sterile glass coverslips in Petri dishes or

six-well plates. When the cells were 70-80% confluent, the monolayers were scratched with
a sterile plastic pipet tip. The coverslips were washed with sterile PBS, and then treated

alone or in combinations with PIGF or VEGF (2 nM), peptide (2 uM), or with antibody (0.67
to 1 pg/mi).

[0196] Inhibitor concentrations were 50 uM PD98059 (PD98) (mitogen activated protein
kinase-kinase 1 [MEK1] inhibitor), 5 nM Wortmannin (phosphatidy] inositol 3 kinase [PI3K]



(Taylor et al., 2003b; Passaniti et al., 1992, Lab

I nvest 67, 519-528). Additives to the WMatrigel(r)

pl ugs were pre-incubated together in a total vol une of

100 I PBS at RT for 10 mn, after which each additive

was added to the l\/atrigel. gowh factors (2.0 or 0.2

nM), peptide (2 g/m), or antibody (1 g/m) were
inhibisoted htimag ed:domhmant soluisle Fltrd (sB1t496(R &S ysthenes)n Eepladas pmsFlt-1

were bR LA DA 54 R o .

Cells ne¥esteNfcibatddSyiRBDIR bitd Worgshniaih 08 UHB0Rgintetra udditon of PIGF.
cells on the bottom of the invasi on chanber

of
Stamﬁé AWrightGigrese) 2ad moHnted caverdlms e grntinedmigascapically.ohive to
ten 1d?)X ﬁ%f?ésb\x}g& %\/Z\ill?ate%rb @uﬁtnﬁ%@% nal bMD@f s é&ﬁ}a’[e&r ﬁSm the wound

resu Aree to Arat experi‘nents are
edgespindseitiesppebietiec be ofigitng tod&elrdl thea:bmenof thea wtoundr Rgsudtatabe
[ 1 he I
reportl@aﬁ%% \égag%%gg?l gﬂb_ rl\;ﬁf@e ﬁgg%gné\)gég th &?ﬂ%ﬂgﬂﬂéﬁﬁr}ie% e1ansstome cases
data fROHR SifaRE BKSIimdn®s Werk cBRbIAA t h&%ﬁﬁn&fatéﬁﬂglﬁsﬂh %? varygi%n
tunors were visible, the mce were wei ghed and
treatntembroinghertablear ed. Treatment with pepti des was begun
when tunors averaged about 0.06-0.12 cnB in vol une.
M@ﬂzmmsmﬁam@tsed with 200-g peptide in PBS by i.p.
injection at 3-4-day intervals for 4 weeks. Animals

[019\vYetiultgiighaibrands tdeterininedr by additisnrefds at 1€%ackls to growth factor-
reducyyh o MATREE] EPHI R ARGTS GRI0 BIovTRRREEs Hityavaty bty Bedford, MA)

I t r I h d
(Tay1£furer§r1 gg@% an%ﬁ”g? 2., 81@92 YRR VBE 8713119858 £da dditives to the

l'uhgs (from experifrent 1) was
Matngd@b ipiigsederb yre-tnenbated) to@th@n ires t((tadZ@lmab €Y 00 ¢d BBSeart sRT for 10

min, 4855 iy et o e habipnc EroPln BERR o Bro2 oo,

peptlcfeC(Q p@ﬁﬁb FPMRBodPl Ro@IF wREERRIBY eslca ih New §éiﬁfna(@el% fetal bovine
nmber of each size of netastasis for each 59

serunt r[EBS])enmedlgrmurBz(sshme anéd erhgmoaqu)actamsccbtlavasmmnﬂél% dfBS) were

) r ea h_treat ment

inetug” g O e SRlneag ogr DR E DnbeERf oets on

the bdttb'ﬁh bfﬁhle Qﬁk/afsﬁh chﬁiﬁbé&héﬁbﬁné\@ﬁerctﬂlﬁh@aﬂ ﬁct)mmagﬂﬂicatlon after 24 h
mul a: % i nhi bition §# nock-treated - # treated/ #

(MDArM% 231 b r &) b MIF-7] IMBERS)B- D resylitoah three t diigeseparate
CXPCI{(ZIH%I‘B%J{W%#)I‘ thI so inplanted in the manmary fat pad

mce(3x106 cells, 4-5 mce/group). In
Lt ast I
| el f%spfa%%f (BRI east Cancer Res.

ot SRS TR,
1mp1aﬁ@[i%ﬁ9&tﬁaﬂe@uﬁ I(s BY) o8 thS flhARAs MR Dhice. TIWIRS ©818s ﬁffeiee‘hmble the

the final pep de"treatnent, tunors were renpved
mice Wwerg n@tghedmmgsthmumomamv@@t@d Eredtrastdrwittegeptides was begun when

tumors a%r%égé) Qli)cg:u%lol.%-&% e tir‘ril %/E)flll%‘l Mlceswgr%‘ctgeajtegevgltl?ea(y ﬁg peptide in -

PBS by i.p. injection at 3-4-day intervals for 4 weeks. Animals were weighed and the tumors

measured at each treatment. In a second experiment, the control peptide, CPA, was included.
Three days after the final treatment, tumors and lungs were harvested. Tumor burden of the
lungs (from experiment 1) was determined by counting colonies (<20 cells), clusters (>20-
100 cells), and nodules (>100 cells) seen in all the lung tissue on a total of 4 slides or sections

for each mouse. Data are presented as the average number of each size of metastasis for each



Statistical analyses [0200] Binding, viability,
notility, angiogenesis, tunmor growh, and netastatic
tunor burden were evaluated by ANOVA. P < 0.05 was
considered as significant. Results PIGF is
constitutively-expressed | n 5F)rl mary human breast
cancer and breast tunor lines [0201] The

treatnfene grospd§- Aomiaeefgremp)t Uhe tcdaal Ffﬂﬁbea nfledhGrasr smompedofor each treatment

o SR8 NS Bl s SRR s SR TRheb Mo

metasbdsAl Whidetefminkd FUBe FbFANE: %BSnRibRIDASS 3#‘ nidtRMeeateNe# treated/ #
results, shown in Table 1, denonstrated a higher

mockrirested) }168- of PLGF- positive sanpl es than VEGF
(43% 60% P1GF;, 13% 14% VEGF). Expression of the
[0199B>|1\@ArMBem IgrowRR tissuaasltuire, Wasetbotimphntsds thememmary fat pad

27 endot h
ami ESEABLARE ¢ Sl G R ety T SR iy o
metasﬂa@&é irb\l@sflfkélyﬁbﬁe G':&a%nmdeta@%rera@zs@@%r Red. IR 1D, 005).
Expression of P1 VEGE, NRP-1, and Flt-1 b

Peptlctf:rﬁrmﬁyntw@aﬂr@eme%éé pn day/a pRerrimmignigfion, yhgn M@lﬁg}wrﬁ wyere

o TR 3 o TR AR G2y D v

remO\(eGSﬁﬁi wdttlhied Dwags el MdvRd48d ehbned hicréswiicatiy éorahetastases,
é?(iaron staining tunors/total # sanples/array. Array
ane%nb Array 2, commercial source. ND, not done
[ 0202] Lung carci nomas and brain tunors
(gqF‘ffﬁﬂF HHGHES) were al so anong those with relatively

frequency of expression (32% and 20%
[0200ﬂ &;y@nz,. wiehility, enatilityh 8RSIeERAGRY., tumop Eioitl and megtastatigdumor burden

were %ﬁﬁt%ﬂ Al %6%5Q9£%F)h%1&'érleal & %g@?gﬁer s (8%, as

oni c tunor cel ot shown).

Resuli 0203] Hurran breast cancer cell Ilnes
A- MB- 231, and NDA- MB-468, were anal yzed for P1G-

Y Gocir e arpieddn 85 e tp iy R e umor

I\/@@gy{ﬁesz:%l and MDA- MB- 468, respectively. The percent
of VEGF-positive cells was 8% 18% and 13% for MCF-7,

[OZOIV%e I\ﬂ%qﬁléﬂo @f"&nsﬁ@ﬁvméﬁ @nd PRSPLELehIEle¥p reﬂ"é&? béﬁ:)lﬁ%ﬁ?y breast

es 'were relatively high expr essers of
cancer and breast tumor cell lines was investigated by immunohistochemical staining of

tissue arrays, as discussed above. The results, shown in Table 1, demonstrated a higher
proportion of PIGF-positive samples than VEGF (43%-60%, PIGF; 13%-14%, VEGEF).
Expression of the PIGF receptor, NRP-1, was limited to breast cancer parenchyma (27%), but
not tumor endothelium. On the other hand, both tumor parenchyma and endothelium were

positive for Flt-1 (65% and 56%, respectively).

Table 1 Expression of PIGF, VEGF, NRP-1, and Flt-1 by primary breast cancer.

Marker Array 1 (%) Array 2 (%)
PIGF 30/69 (43%) 30/50 (60%)
VEGF 9/70 (13%) 7/50 (14%)
NRP-1 ND 25/94 (27%)
Flt-1-tumor ND 31/48 (65%)-
Flt-1-vessels ND - 27/48 (56%) -




and | ow expressers of VEGF. Both MDA- MB-231 and -468
xenograft tunors express the P1G- receptor, Flt-1.
MDA- MB- 468 stained faintly for NRP-1 (not shown), and
NRP-1 expression by MDA- MB-231 has al ready been
docurmented (Soker et al., JggBiol. Chem 271:5761-7,
1996 . These cell lines were used for subsequent
0dgzate nstradgrstaiaing eemorns/tRIGEsdmpl e/ argpyPepitrayl &sTARP. Array

[Q2 h frequency of P1G-, NRP-1,
a%dgﬁ?g%?éfgérgésﬁ@f%oy Y%ast cancer cells suggest ed

at P1G- ma . effect on these cell
10202) S vginoB pad s naors fetioB el Brisale wiediose with
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The ph@ehitft Vi G Fhedle géelggﬁ%su h,ABIE Sind [ 970RE MEE I MDA-MB-231, and
MDAH\/IBd4689 r@p saivebyn "llfhlﬁ%hesm:aﬂ didepivateaslatiTéle hidhsaxpbansae of PIGF

and 1o Gsrgem o Wciori § by MErREC il ioe $55osai  oudrs e the

PIGF isaceﬁcbp q:nof of. & mAmﬁ&a@%Ewﬁéa f@ﬁﬁg%ﬂmpﬂlﬁﬁf SRS hna R B-1

i ncreased over background 0206?
eXPresrseptbW@PM?%Rmm@MM@?X?BE@N@r renll ) ﬁla/ba@hem
e an

C-1 {

2705 T R Ptk s Ao S Ly PRl ERaidRee oo
bound to P 0 1 0. 058 d VEGF165 ( A490
0.%%@@5‘1”‘81 T%F('@U%”ﬁ%ﬂ’?g?r ong| y) Gim to Flt-I §A490

(0204555 feiasyeby g Sisapenciiod PICE B i E;Zegégés‘?m? frefst cancer
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aq“qsreparl n-binding sites present on both FIt-1 and

was i nvestigated. As shown in FIG 1, addition
[OZOSbAﬁﬁléliggliapﬁn,tR‘gaagrp yere.subjected to an ELISA-based binding assay on PIGF-

coated plates. The absorbance readings (410 nm) for the phage BP1, was 0.024 (Phage
library background 0.003). The results indicated that binding of the PIGF-panned phage to

)

1

PIGF-coated wells was 10-20-fold increased over background

[0206] Peptide BP1 (SHRYRLAIQLHASDSSSSCV SEQ ID NO:1), was synthesized with a
C-terminal FLAG epitope, and tested for binding to PIGF and Flt-1, and to VEGF. BP1

bound to PIGF (A490 0.100 + 0.058) and VEGF165 (A490 0.299 + 0.174), but most strongly



coated plates before addition of BPl resulted in a 64%
decrease in BPl binding (P < 0.0002). However, if BP
1 was added prior to addition of heparin, the binding
of BPI was inhibited by only 13 % (P > 0.05). Thus,
BP 1 nmost |ikely binds to iit-1 at or near the

i - bi nding site. . [0208] BPl may itsel f .contai

to Flt-h %ﬁq R-886r9-A%0)rdtli-1 -binging was furthex tegtrxi by edditigr et Hlabfémd Flt-1
o ind BRI BB D AR R Al o gtos [EBURRes o550
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charge di stribution may be of significance,
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to inmmobilized FIt-1. [0210] Peptides BP3 and BP4, and
[0208]aBRcmapiitselfl cagaisiadepardin Bﬁﬂu(gﬁiﬁiﬁifc athe first elmmdumy ¢k same

patter XIS BXE BB e Tyt of By e Pndi e ol

vitrondcfin S GhBMonden ARG SHR8RL teioRdd MitetRtilé bmdingdsepHad 8&ubttes that
for these peptides. 62 Viability of breast Furmr

could exbihisingreasedenotrnss dvithoremegiHodnhibioniof esgipgaesls, PIOF mptastasis
s b RSRAG? I GIRRRE 0 O S SE amdpmicain

of amifdDdeilBinABe lhcaaasrd; iMHBatbBas 68 mae Ipeteﬁﬁai‘»‘ﬁﬂsﬁe oadhs @rdduetion of
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other b39d ‘?és?&tfe's 3(e %Eh sflgi‘ngfa??ﬁﬁfe' BiRE) i b ]BJ) hs 1NQAat 2937 may

ori gi nal t al ned om a “net ast at eural effusion
also reslﬂhlnltheamdectmi of us¢®¥ analggdatfiBRIancer | nst 53: 661 674),

is estrogen receptor-negative, and fornms poorly
[0209] V6 frenmmablabadingy cfdRP 1 ﬂolVE@Ems deectednyneepeotpdlf, BP1 also

vouna 1 Dl S G5B BRSNS B2l

additiohYFRBb&HIIONIE 1 @@ f't& Euy&lbxsaarﬂagdiﬁg aBMF aid thid QAL@ed a38%
conpared to the G- negatlve col oni c tunDr cel

decreasd indindimg 985 (M/BPI twinomobilieed §ij-1and express | ow I evel s
of the P1G- receptor FIt-1 (data not shown).
[0210] NoptiNes BRI andsBPheandiagiorstblg@t valsiose of BP3 PBPFscr)aaldo were assayed

4 h
as free pe}é}ﬁ/B for6 b81nd1tng %o i’locﬁg grtld Flt-1, and did not bind detectably to P1GF at

concentrations up to 50 pM. No measurable binding to Flt-1 was detected for these peptides.



[0212] Addition of PIGF (2 nM to tunor cell cultures
resulted in increased cell nunbers after 24 h of
culture (P < 0.04 for MDA-MB-231 and MDA- MB-468) (FIG
4). To determne the effect of the peptides on the
PlG--stimul ated viability @gd proliferation, peptides
(-2 M were conbined with P1GF (2 nM. The results of
dddbiityosy bobast henqresptls vben e@osdd]t@’l@ﬁ o gepiidey MTT
assays are shown in FIG 4. Addition of BP4 to

[0211] PLGF-andnllal peiptides WizE-agsaged fouttiesr et ondApast Gsuditeell viability.
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cultures (not shown)
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MDA-RiHesvage RARE to notility and invasion assays

containing the breast cancer cell lines, MF-7,
[0212] MG 313131(}139(‘2(11 tﬁﬁoﬁl@eﬁ} culthfds rERUEE ijn fﬁcﬁ’ea&d%eill nfuﬁlb@rs
I ncrease I n ty MDA- MB- 231 and MCF-

after 24)h of pyltwa( P WOk MDgnm wmnwm MB 46&)e(F|IGt 4) i Tey

|
determihs (i PFET g PTG A LA R S A Rl plaipn.
peptid&df(1 L) Wérer’&{ﬁlﬁﬁéh @ﬁf){‘ﬂG’F @@9[‘) Wh@?el;ul@d"&if Maktiof of the peptides

respectively (P 02) (Table 2). Anti-P1G-
to P1GRevntbndye METg@/sms)areﬂmvrbndﬁk;ed tAditRmeHE BRédiodtl @ -containing

MCEF- imutl%ugfgtd‘ggs 6AF/Dq'§‘PIE/%[ %glsﬁ@c gﬁzerc}ﬂftgo(n 15 Ce]ilr,%%ze‘)bl‘ll %l (ﬁd addition
of BP3N5>M1NR MEmeP MO63Y. Aulgmete ipegtides YedrBased @a&ﬁhbm@o&ﬁmaﬂ:-
pepti de, had no effect, nor did VEG- (2 nM

Contam(l%MréA‘Z\}IB mqu%ﬁh‘PWf 2888 to P1GF-contai ni ng

assays did not affect P1G-stinulated mgration of
[0213] VpsubieBo 81 unsurgglsfor A¢ htwight the peptides etowag? dWaidIHOtsg'gnlﬁcant

b d.in thi | t o

etee LR o Rk B3 BeP e e o

1owere&ﬂa Izh%t P k0lyos).t iAgrr Y hRERhduE i dRkith BIPE; MCRNGiso RdEhviability
i body, anti-VEGF antibody, and Pl 3K/ MEK1

compali'edm) bhtregted capaiols (AnB.0& owt h factor Test agent
Mgrating cells Relative (2nM activity NMDA-MB-231 0
PIQF. s@mkatBs tumor cell migration and is involved in metastasis

[0214] It was determined whether PIGF could increase the likelihood of tumor recurrence or
metastasis. Because metastatic tumor cells display increased motility and invasive potential,
exogenous PIGF was added to motility and invasion assays containing the breast cancer cell
lines, MCF-7, MDA-MB-231, and MDA-MB-468. PIGF caused a 1.8-2.1-fold increase in
motility of MDA-MB-231 and MCF-7 (P < 0.01), but did not significantly affect the motility
of MDA-MB-468. Addition of recombinant soluble Flit-1 (2 nM) significantly blocked the
stimulatory effect of PIGF by 55% and 67% for MDA-MB-231 and MCF-7, respectively (P <



PIGF 0 42.0 f 13.3 * 100 P1GF FIt-1 19.1 8.0t 45
PIGF BP1 13.6 6.1 f 32 PI1GF CPA 39.8 10.6 106 P1GF
anti-P1GF 17.0 6t 40 P1GF anti-VEGF 34.4 12.6 82
P1GF PD98059 18.4 8.01 43 PI1GF Wrtnannin 16.4 5.8%
39 VEGF 0 11.1 1.8 100 VEGF BP1 14.7 2.1 132 VEGF
CPA 13.4 4.5 121 VEGF anti-VEGF 11.5 2.3 104 VEGF

0.02) §Rable 2)GAMBPEGF mlﬁ)dyza pghii-ald- W66ked the PBGE-medliated motility of

AR Yk 4000 BT By e Do s

motiliégin MBlAGE/ﬂ? 2@1 and MCI52 si %\ﬁ‘ﬁ:anﬁy 7 <. 02;21 ContrBPe \t'ng:CPA had no
BPI 9.5 113 64 Ce [ine Gowh factor

effectag%fhdwgﬁﬁ (hgMDe(Tabler). atintieVEGHNntihody wilded to\/EKG:F ~containing
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increa8e@tmotility ddbeFveBRithidel] liné.whstnof8ue BNGEGRALHvii@abid2)9
4.9t 49 VEG-F 0 12.7 4.1 100

Table 2 PIGF-stimulated tumor cell motility inhibition by peptide BP1, Flt-1, anti-PIGF

antibody, anti-VEGF antibody, and PI3K/MEK1 inhibitors.

Cell line Growth factor Test agent Migrating cells Relative
(2nM) activity
MDA-MB-231 0 0 23.8+6.5
PIGF 0 42.0+13.3 % 100
PIGF Flt-1 19.1 £8.0¢ 45
PIGF BP1 13.6+6.1 ¢ 32
PIGF CPA 39.8+£10.6 106
PIGF anti-PIGF 17.0 £ 6t 40
PIGF anti-VEGF 3441+12.6 82
PIGF PD98059 18.4 £8.0% 43
PIGF Wortmannin 16.4 £5.8% 39
VEGF 0 11.1£1.8 100
VEGF BP1 14721 132
VEGF CPA 13.4+4.5 121
VEGF anti-VEGF 11.5+£2.3 104
VEGF anti-PIGF 13.8+14.6 124
MDA-MB-468 0 0 13.4+9.1
PIGF 0 14.7+9.8 100
PIGF Flt-1 7.8+5.9% 53
PIGF BP1 14.3 £8.1 97
PIGF CPA 21.6t6.1 147
PIGF anti-PIGF 7.6 £5.71 52
VEGF 0 14.0+11.3 100
VEGF BP1 15.8£9.5 113



VEGF BPI 12.9 2.9 102 VEG- CPA 19.4 8.9 111 VEGF
anti-VEGF 12.9 4.3 102 [0215] P1G-, VEGF and FlIt-1,
2 nM peptide, 2 M Antibody concentration was 1 g/m.
MEKL i nhi bitor, PD98059 (PD98), 50 M P13K i nhibitor,
VWrtmannin, 5 nM Results gie presented as average
nunber of cells mi grating into the "wound' _SD from
Cell Bad 0- 100XGromitle fastazopi ¢ Testeledny t r e Magsatingseder i me Relagiye
18-24 h. n =(2M) experi ments. Val ues for anti bodyctvidy

-%—WW b f UIII sepat tt: rTents
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experi ments stggmal ues wai-¥EEEPr oxi magelyl1ne hal f 1fl
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eraged W thyother exper ignient s Q%ﬁ?% untreated
MCFSZntrols * P < 0.01 (ANOVA) corrparec} Uur, f P <

0. 02 (ANOVA) RioHpared to POGF only. $2|1>ff<1304’001 100

(ANOVA) conmp to PIGF |l y. Rel atjiv |V|tyvx@p7
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treat nents bylGFhe P1GF- ®PIVEG-- onl w02ak 68.17 [ 0216] 45

Bot h PI 3K an K1 activa are oft inked to
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si gnal i ng. TR Tion, acfy ve PI3K apl7NMEKL have beem
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J. Physiol. oi ntest. ver Physi @10-2
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kinases NMDA-MB-231 was tre and

i nhi bitors of P13K (Wrtmannin, 5 nM or MEK1
(PDO8059, 50 M [PDO8]). PDO8 and Wor t manni n
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The control peptide, CPA did not
the quﬁfs;l b\k%ﬁ%‘ IVI ty of

[0216] Both PI3K and MEK1 activation are often linked to tyrosine kinase receptor (RTK)
intracellular signaling. In addition, active PI3K and MEK1 have been implicated in tumor
cell migration (Zeng et al., J. Biol. Chem. 276:26969-79, 2001; Hollande et al., Am. J.
Physiol. Gastrointest. Liver Physiol. 280:G910-21, 2001). To investigate whether PIGF-
stimulated motility was due to activation of either of these kinases, MDA-MB-231 was
treated with PIGF and inhibitors of PI3K (Wortmannin, 5 nM) or MEK1 (PD98059, 50 uM
[PD98]). PDI8 and Wortmannin significantly inhibited PIGF-stimulated migration by 68%




P1GF (35 17.3 cells). Addition of anti-Pl G- anti body

(0.6 g/mM) to the 0.2 nMP1G- assays resulted in a

46% reduction in invasive cells (15 2.3 cells, one

experinment). Taken together, these results suggest

that P1GF stimnul ates invasi aseness in the aggressive

nmor cell., 11ine, A- VB- and that the. in
and 7%é>pqua%>tlvslpfff’ LFnollrabls B éf‘hﬁecﬁﬁS%SPs%e&what Pl tidates
cellulEﬂh%hHﬁ/tthl‘bhgﬂ the%cﬂ%tﬁﬁq JERIPIBY MRNAERA AR s 851b1y through
and but” were not statistically

thea@lvgmrfq)fd%lﬁlﬂ(yﬂ%lbﬂe 3). Tabl e 3 P1GF increases invasion

potential of breast cancer cell lines. BPl inhibits
[0217Plﬂ%ausedi1atabﬂityrmaim/ade ﬂxﬂtlmstmadlt membeanenis ressdangid]l RirGRAetastasis,
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VEGIS(2.0 md s dhd niyb; G4 nof abqrdﬂne ipvasiogngapae bt PJBMD& 1\@];3,{431 (10 + 8.0
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4.2 ce’il@) (P koD ¥s. PIGFRADPYI dﬁ‘],e cBBlzol Peptide, WER 8, dlﬂmbﬁﬁlhﬁﬂt the tabtivity of
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line, MIPrzﬁrMBr%é codphatetietiohibiiory. pentidleeBY 1c simitas| te. the PIGT antibody,
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not statistiahliesipnifiasntd®ableizdded, the nean vol une of the nock-
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[0218] Average fold-change in the number of cells on the membrane after 24 h (MDA-MB-
231) or 48 h (MDA-MB-468 and MCF-7) compared to untreated controls & SD.
Concentration of PIGF, 0.2 nM; peptide, 2 pg/ml. n=2-4 experiments/cell line. * P < 0.01
vs. Untreated. T P < 0.02 vs. PIGF-only.

[0219] To test for therapeutic activity of the peptide, BP1, mice were implanted with human
breast cancer cells, MDA-MB-231, which produces lung metastases spontaneously when

implanted as a subcutaneous tumor. When the tumors averaged 0.12 cm’ in volume, either



clusters, and colonies, respectively, per nouse. This

constituted a 94% decrease in the nunber of

netastatic |ung nodules in the peptide-treated ani mals

(P < 0.007). [0221] In an orthotopic mammary fat pad

(nfp) nodel using MDA-MB-23.1, treatnment wth BP1

decreased tunor wei ght by 23% (nock-treated, 0.423
mock-®re@ffer@ or BRfpyQvithlBP1 Gaf Bitiged aBRD, ud) +34 fimed p@O&Pek for 4 weeks.

whi ch did not reach statistical significance. The nf

Mice iregsiing dBP vshowagds 251 iedustion iy SEmeTesipe CQEDRFg O mocktreated
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peri men wever, m cronetastases (20
0.08 dm? AR 4oeédks of weattmeap padescnbechdlpeamem valomp ol therraegk- and CPA-

treatec\{%{g%g@(\ggst Qigowﬁ) orréggeg:ﬁﬁé? ﬁzggrggsn#g} -trea&adgtumors averaged
0.04 cm?qbi 0 88153 vsCRfek-aR PRk eatb @ BRASS) (FBL)(P < 0.02 Vs.

or CPA-treated), a reduction in netastases of

[OZiOf %ee[cpaéfg%heMrQa%mQ nghﬂﬂer}@aﬁ'@ﬁl wE8 hRBE fﬁﬁ&ed f%r microscopic

veragé tunor vol u were  treated wit
examinafgon. i m y@mailgnﬁleolﬁmgm df\ln@lietteawp@mmb an@ﬂ godiéple large and

BHECIE CH e bt
with §fr8a %ﬁoV\!hE hsun%ﬁ’ﬁdlﬁg eneNYm® (n&Pshdwd) G TﬁB)lun%s of mock-treated

ect of BP3 on tunor growt

respecti ve}gg/ The e g
Contfcdﬁnwp@ﬁﬁd % ér 22 méélcg @6 * ridachsiers. (G306 5B, CQJHB}Gé/&%taI lung
fant [ tHe
sl bR, 6 F97he P Byt 200 LGP 2 ol
clustets,l Imﬂ Mﬂd)niaseaesbdebmm;/ pereabusent Thist torBRiteden 94% decrease in the
si gni fi cant at days 10, 14, .17 a 4 (FIG
numbgpgt metstalig RIERTH LI G e'tlf?é?efi@em}%zl’<§f&95%
continued to grow at al npst the sane rate as
[0221}de Ru oFtRaiopls BHRMEBT &t Pad SufiY anost USIRGIMAYA- %&231 treatment with

BP1 deb Rl P rvPe?' ¢ V\g)zé%e%qlﬂgéagéd; boB39f o, oééJ EpAT OB + 0.083 g

s not ron” of o eneési s
BP1, 08283 0.095)f which@lid hatvesdhl gatsacdl @@qﬁéaa@é me ﬁi@ﬁmplamed MDA-
bi ndi ng péptides on endothelial cell mgration and

MB-23hglidgeriepioducenbargd fule bedidere mosselybieméo pheughort duration of the
B
experlf n&'{t ag'élr% | angs) oo %er mxll?%cerm stgé‘g' nfg%r o '>'T|8¢] tarfe«]—:p?)g rvx%r& -apparent

adjacétit €6 PURSSRIS veihd) (o shd¥ad. qwr&métsstm coftPwerk13. 4&11119, 2.8+ 1.3,
PIGF-only inplants contained 28.9 17.2/ mmR 1.8-fold

and Owst Ogfesk mauge fasdnoakirentads CP A and BRA| weapestivgly KPP 882 ymgnock or
P ontan d onl .0 mcrovessels/m2 (P <
CPA- g % §) @Efggnd@/ta%twigffs everal studies have
ted t ressio cancers in
0222y N B B B e RS Sk Y v
tr failg. i ét}%b EIndfidual GHbrided do G, 55 Rﬁeleﬁr weeks of
catef{ il infocobfs of! 2113“‘117?&%1 Eﬁﬁﬁ*g foscriie. 5
tw1cedwee@nlmmtméﬂt @&ikﬁ-gﬁivth@%ﬁnhlv‘ﬁecﬂbue@%tanélﬁ% in mice treated with
BP1 (FIG. 5A) or BP3 (FIG. 5B), respectively. The effect of BP3 on tumor growth was
apparent after 2 weeks of treatment (FIG. 5B), whereas the inhibitory effect of BP1 was
evident after one week (FIG. 5A). The average changes in individual tumor volumes during
treatment with BP1 were significant (P < 0.05) at days 10, 14, 17 and 24 (FIG. 5A).
Treatment with BP2 was ineffective; tumors continued to grow at almost the same rate as the

mock-treated controls (results not shown). BP4 treatment produced a 20% inhibition of
tumor growth (results not shown).



Am J. Pathol. 143:401-9, 1993; Zhang et al., Wrld J.

Surg. Oncol. 3:68, 2005). PIG-F is also associated

with a nunber of pathological states (Carneliet et

al ., Nat. Med. 7:575-83, 2001) and tunor

neovascul ari zation (Li et afy, FASEB J. 20:1495-97,

2006, Taylor et al., Int. J. Cancer 1-5:158-69,

2 dugbitionwpeagiogynesiscal st udi es of VEGF and P1GF in

human cancer are conflicting. For instance, in one
[0223] djpduttherRiGistigata theeeffachaf PIGEHndiag ipﬂptl@‘s ed egdcdlmlial oéll

migraF glla :glg(ﬁ,g | (f)] !%(:‘%eg/l? gt?ilsggﬁas&qgrgfngé{n ape P ::}gs %EI o e:}?&jﬁ BP1, BP2,
or PBESietd BnPlani#@@2) on AR f1aARs o OAIRmiBaNThe Mﬁ%er%ﬁ%tenor microvessels

associ ated with renal 1 cancer stage, histological

in thedBayjeontrals weg 16.2% llrﬁlgngaglﬁwnlwwm soatrnel 3895417 fmm’
05 SHIBE S B0 e 81 B c AR oy 123

13.0 rhiecteyessetidmm®(PegmoB)t i ¢ factor for this cancer. [0226]
Mul tiple anti-VEG- agents have been devel oped, and
DISCE88EONI ncl udi ng bl ocki ng anti bodies, small nol ecul es
t hat prevent VEG-receptor binding, and anti-sense
[02245 Seoaauthaed hﬁ@&ndlme/@tm@ﬂ@ﬁ &t&Sioh 'By%hﬁé&sc ﬁ{cl&ﬁhg?\h%ast
What nore et al. 002, Angiogenesis "5:4
correlgfigs wl’r@ggcq(@qng@ n@qta%asw anﬁomzﬂalﬂy BVel et@heﬁut 54 666 72, 2005; Chen et

o, A TR0y SIS g 902 7 B g,
Am. Jr Esthb]t 34311401-!9;315993 Zhatth @il NI Stlﬂgat)nt:cblrm68 2005) PIGF is also
nesis is c I ex_ and redundant; i.
associgig 3 911%91118@@ ol qgipal piaten Knirelict il Bk Mﬂdt §ﬁ7é -83, 2001)
a =
s UL T SRS SRS, o Fr
Cances pr. £5%68,2008).GF is likely to be involved in this
functional redundancy. P1GF is also arteriogenic,
[0225F alisicabsttidies 6OV EGIF and POGF ihin@sin emcér Aocpiffictind. Fob iGtance, in

t al 2003 0227]. The data
one regpo It ite B ol LRGN Citlaiol GrOAIA RBEaia b ROFaF-positive
acute ﬂl@fkﬁ)@&ﬁ(ﬁis 18keRRRAS Ly ivo RO 8 alC Bt Sy, HQ@&%? @ﬁ'lfg? -e9, 2005). On the

sfinulates notility and invasiveness,
other hando¥iE&tTewasmssociathe w1tépfema11 etll ednceostagss hmtdiuygn%l grade, as well as

. t hat acterl z nmet astgsi s, i

s vasAER SRRy RS BRLET 8 A B8 B 000

Theseafifheed reportédiirar PIGH dlsoWag dri ihflepdindénm SRStk For this cancer.
t hese assays. These results differ fromthose of

[0226 BREMEHIE ahti- SIEGH agdnft e 'beé%eéeveﬁ)%e(? 2&913 s6me, A80dIng BINIRES:

VEG- was found to be a stinulator of invasion
antiboggpysmgl mglegyles thatererent VEGF-seosptod bmdmg, At aritingsineele
oligonﬁ&lggﬁ?éshﬁa[v%fbgéf tes%g pf??lgﬂslg (T{@alg E\é}ﬁl r ot htzh@f p@géogﬁg%vzs

5:45-50f M-'t’illﬁfan@KeMEGFal reooh ewamemwv 490?7 ngamye sm and Slemann

as Bachel er et al 2002) used RNAI
2002, YR e 1oy A 6t e 2005, NRAT ARGS9 THRIRORTS of these

i 8n
o b BRI S
'back-wi erechanisms tatestabpiske s bddypply to mahgnan01es when VEGF is

diminished by treatment, or in tumor types with low VEGF expression. PIGF is likely to be

involved in this functional redundancy. PIGF is also arteriogenic, causing the formation of

arteries from pre-existing anastomoses (Pipp et al., 2003).



tunmor lines that are normally | ow Pl G- and hi gh- VEGF
expressers (Xu et al., Cancer Res. 6:3971-7, 2006).
This pattern of expression differs fromthat of the
breast lines used in the present study, which were
hi gh-PI G-, | ow VEG- expressggs, a pattern that mmcs
primary human breast carcinomas. At | east one ot her

[02273 The ylatarnoesedtct hovesiGR thatPlETF@Rhanave thyi metastatic potential of breast

St i ate an es t hol.o al ,condi tions .
cancef palff b MRS SRk RO i FAeRD i St fsO R e wiph the
eplthéﬁﬁ%—ir@sénuﬂﬁhalﬁ?dnbfﬂrﬁgﬂoﬂ thai@hatactdrisBd MeoEHlk @xXtunngl In

part be due to their_ relative abundance in the

contrash P EeROEH B @A VRAEMad nasFiRel an Gior hell pOHKERranwRiveness in
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ZOOZbWthbGHEGB v&SdSIfmﬂdabé)eammﬁmﬂatmedﬂ invasidnl (MIPAaviB-231). However,
this s%aya \Hi‘ li?flelsngF Vg@%;qgslfmsg ft ﬁgg)tﬁvléﬁ ?agc%/(jre gg’nnot be made.
Our r&9RE hidDaS&VG BB ?)geselllée FGH ob Q/E‘GF H{e gnﬁcﬁ’%tell 'eﬁvﬂ?&rﬁfent

were inhibitory, then its renoval woul
wheregrBachaidiirat obl (2000) vsadyRIN &i @rsapmsﬁ Vﬁﬂquno@\onn by theheells, the

0 ent| i ntracel l r nmechani sns for
result%ﬁp&lh%c %’%lgfy %:' F 5P argx%@ ?#)qu "Pl G- vver e

10228) g Ao ﬁ%&%@%&ﬁﬁ% B adle 9t P1OB dend] F pypiageeed by
tumor Tirk &alt @Fe noHMERE IRAPIURYS] Rigk sV IGE @xﬁﬂeﬁb’éﬁq}@re@ﬁl Ogaﬁic}ér Res.
cell mgration (Hollande et al. ., but these

6:397kn a0, Ahekwapian o preseor AiTienBomhes @ dudireas oes Used in the
preserﬁr ﬂ{ﬁg/i whichE:E hi @ g ?}’Pefo% %GF {1&)}{&?%1’? 9 oéwartt%ﬂlsﬁh% ﬁl?tﬁlcg {::rlmary

ns, gene tion, pro er

humaﬁbﬂaaﬁt&ﬂhﬁﬁtﬁﬂase Atdespond @ﬁbﬁst&%@h@w&ﬂ tladt VEG]F alﬂ MIGF synergize to

Chem , 276: 26969- 7? ?Ol Hol | ande et al
stimulgtg q@gu@en%ﬁls in paghologjcal papditions (Gaapelict g zg{, ZO(ﬁnghe contribution of

PIGF 518\/%@3%“ t%‘lumgpo]gﬁholg Ist ﬁkelglco L %nd:) %ag}:,] i(;ﬂ el?ﬁl;lbeesdue to their

X Ba croft et
relatlv;e abEEda@Zs? irp(he Tymvbiakeaddnvebnment, as Well bs By preseBe @ 2eiDactive

T N R
10229f B Gise R ey herabrabigh OB e HeuleGhet SCipne o B

invasiéh l\x&%\ﬁﬁ}hﬁf@dtﬁtm&f-ﬁ@ Bﬁﬂ’%ﬁ? A wdll RoFitSHPP! Ye M@F‘ 2/F 1t-1
needed. [0231] In order to elucidate the role P1G-

antagonistioneptidedeyetapgdt Ih eduld be Gmls‘i!ﬂl thita y],GE/\Ueredehlbitop’edlen its
remo Al AUKAFRN PR RERES B B #B.Pfocgﬁcﬂ V@HQWH%?%&# O s

SR T I -
investfghfdd; Zddht rdsulte PRyviddl BHSRE PRIK QME@%&M}Q'I&@IM&&pa& in

essential for the full activation of 'some receptor
PIGF-gtjmpulgiedanigratioge Thesepatheaysdiave b@indinkhé previsiushity sell Ragration

(Holla@{:rpe al 29@0 1§3g184£h92%3<31?as?s[ gg]o e[txarﬁ&]ggtg rn})ﬁt&le%%rgﬁeesg?setﬁat promote

canceiSprd@shi6n, id@@8hg trahdlaton oF peoteide) defd rdpilMieh, SBERA MBI, Bfvasion,
that inhibition of P13K

and resistance to apoptosis (Zeng et al., J. Biol. Chem. 276:26969-79, 2001; Hollande et al.,

2001; Belka et al., Int. J. Radiat. Oncol. Biol. Phys. 58:542-54, 2004; Pommery et al. Ann.

Pharm. Fr. 63:69-75, 2005; Bancroft et al., Clin. Cancer Res. 7:435-42, 2001; Mekhail et al.,

Cell Cycle 3:1027-9, 2004; Pollheimer et al., Angiogenesis 3:159-66, 1999). PIGF-

expressing tumor cells may obtain survival benefits through autocrine/paracrine pathways



and MEK1 pat hways often linked with receptor tyrosine
ki nases, such as Flt-1, prevented cell mgration
stinmul ated by P1GF. By preventing the close
associ ation of heparin with P1G-2 and Flt- 1, BPI
may prevent the transm ssioggof activation signals to
the interior of the cell. 0232] Crystallization
that repidgrithes wererpgstegro derth-simpisand whichy oy Bemimanigratdigward a

[ mul tiple contacts with both the |igand
blow&ﬁﬁ%lﬁehepg%é%%br. Thi s associ ati on enhances

o231 (f BEef RO a i EARFTE sttt @ hdaBRR R0 biotos! we
devel @p¥i0in dntapoaiitlic phRsBP1 Wehish inhifIRQ th N@ivag@f BREE on both tumor

3;159-166). By interfering with this conplex, BPl may
and ewic&b@wl cellsi andeatipgtedspanfaneous gietastasisdp apon g tepulfsigrein ndicate

that B?ﬂgingdggg&es MR- f-ﬁgéﬁqintalgﬂcia‘ﬁ)éﬁg eﬁﬂ%&%?ﬁéh % essential for the

I'n angi ogenesi s assays alg
full adtomtiad bHsoned recegsetysosimeddindses (Plagk etd.eBarclodm.Ridpllys. Res.
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AngidPRstsid 3:Kﬁ-xé,d@9§,%vﬁ1@tpﬁrsmoﬂ8%®ﬁu? b &RNARE R HMhiBition of PISK
i nteractions betwween gro factors endogenous to the

and MJEKt pefbivayseften linkep o thsreoaptardtosingikipraaes, siephi astfli-1, lpsevented cell

. -npl a [ I addition tq inhibitin L
migraliJRsMlrededPice, ol Pieiisttnd fotd sl npasin vith g1cE-2
and F¥ 10 BPh maf provent tuaisasinsssion A hCvdtioadpaalias e iierior of the cell.

menbrane inplants. This inhibition of endotheli al

[0232F €lrystatligdtl saili &t theIPGRHGHR -hepiFRNonRlex/@scbBlefit thBt heparin

tunors, taken to%et her with the mgration assay data,
makesmyljipde cantiaets with bpilirbe ligandomdphearecenton r Bhis asseeiniden enhances
. . i im t i. 1 ar ion
cimerBABTLER rictptdh, T Rl T MR B B L TR
Schlesslirsger eteal s 20001dt0eamerTlaeskon-Wedsh, ¢ 099, strichigeBstvi $593-066) By
. t he bl ood supply._ [0234] Bae et al. (djn. ncer, Res.
interfarnggHh 8’65190“%8%)3&1@@6}‘1 %ﬂreyemtéglé _rCfOéa atReiabpm pF e il PIGF
and FRAt 8Nt have Rlund tiah bz deefBl B8 i cfudd@ Rl At oéelﬂ@&% assays augments
i nhi bited VEG- binding to Flt- 1, as well as the
the foynatigniofaesselsetvas imthiesibadncy/Efidded grastthrfgcton) sweh e VRGF or PIGF
ografts he activity of this eptide .
Compul R R iR i e BT B BORSH LY dieipihgparin-
mediatsd difhandeientst ThactiOns Bétabh Blo@fth Bdctdth BidIzbMusad the Matrigel
proliferation, rather than tunor cells. It is
and recpptepsostqeHg migrating indo thedpwplagés- used by these aut hors
al so_inhibited the binding of PIG-F to FIt-1, and part
[0233b1n pdditionefofiplaibiingrilGFanediated origratips, BRt wasabié trinhibliidhe growth

. t] v appears to differ from.BPl. ..becaus .
of Vs tE )y LA ioq RREGI R drfons TS i B Sicbtnetia
cell mbirdorngndsthé estfBabneht &ff vesseRidMmorsyakén et WRAER Migration

interactigon with the \h%pari n- bi ndi ng domai n. Thus, the

assay fafas ugeesh ek Bietfaactionyof BAGF & brepst cpaesr prthrlsiy i terstiniudate
>t . : St | :
ot I 98, Bnd A R P, A e

movementadhahoscellk densspives sovend geyblomt apphsi ze with BP 1.
Treatment with the BP 1 peptide arrested

[0234] Bae et al. (Clin. Cancer Res. 11:2651-61, 2005) recently reported the anti-cancer
potential of a Flt-1 antagonistic peptide that inhibited VEGF binding to Flt-1, as well as the
growth and metastasis of VEGF-secreting colon tumor xenografts. The activity of this

peptide was determined by its interaction with endothelial cells, using VEGF as the



s.c. MDA-MB-231 tunor growth and decreased the

occurrence of pul nonary netastases by 94% and by 82%

in an orthotopic (nfp) nodel. These results

denonstrate the grow h- and netastasis-inhibiting

properties of anti-Flt-1 pegjides, such as BPI,

i ndicating that this receﬁtor may playakeyrolem
stimulapr qf iigradien iand prstiferatiomirat @rathaﬁefumor selds. ribisrintcrasting that the

02 I.n
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breast cance ncreased the proliferation of

becaugy & utpriergs B tt&%ﬁt-l Oa%n-Z MW fsacten bigdias st 32t al £ 3905),
with ﬂ@é\)l(lléntcé’ onnté%loﬁ VARPH ;MHA% —blﬁaﬂ’ﬁg dbfha er"l(;}moﬁ’fe%gﬁt?de presented

his is the first report docunmenting t ect
by Bag(et ok sroisolikedy fumetionprdifferendpitas BR1. PIGF. Further, we
have isol ated a peptide, BPl, that binds both PlGF and

[0235F[The 1z aind rolwa ElGFuirt danedreras sdicﬁe‘dw @eaitlhg hasiah ‘b'rdayt @hcer

Xeno fgfffgjﬁ Flt- gand rece%? paj r itro.
2ot thit Spadtapeqys éaet Sress with BE uﬁ@am@t% ithePR1 @aptlde arrested
s.c. MDAKOMB S8 ltuhb ARl ¥n B riREd ‘Jhb ()Xcurféﬁcé’\@f ré) lm@ﬁallyt}ﬁetastases by

formati on of nicrovessels I n basenent
94%, picpbafE’%.in pn Oﬁbdloplcdmfp)t meddl Ehse ofsults dﬂmnnstrearthm growth- and

oSSt B B A S 10 By St B

receptbeﬂiag@vayt dﬁleeya‘éteahhhé}hﬁgf&s@ﬁ of ter@in®hos&E aailﬁsreﬂ)ésents a target for
MDA- MB- 231. Exanple 2. Inhibition of P1G- nedi ated

anticageyi ]Ef‘gi%ﬁ’ﬁéy S in a nouse corneal assay [0237] The
ability of P1GF |igands to block P1G- -nedi at ed
[0236 | Fysusefasis s have éenenstiptediinaeased expressionofiPdGF in some primary

t ket d
el BP0 LA SHEDIEER, Pt Bl o
breastreaheer Selblinks, MDA GABR 3N6Gnd -068; and Meahoflal |oﬂ\/£Cl“3-0rﬁﬁﬂ iNBA-MB-
231. ol gon pdker 6 1 h< OrepaR ApHRg0E g Groct Rrtumiipn of malignant
cells Y HEEFMEuRthdr, RMHRR: ilsola@% a’—pep%@e BEf, 1Bl bthad '58%1 %@F%qut 1 and

.~ into each corneal pocket . yes are exam ne
whichgilimatelydistispts rﬁle;;aqﬁs/dapé tl”mrPlﬁiﬂyZ/Blt-dﬂtgand pElepter palr in vitro. The

il TARRLEL B Y559 o SO REL R R, s e

as the &b’iﬂiaﬁ@ﬁ RF EnicrE GA8E1S &1 WsbehtQhembiafe nﬂﬁBalﬁs hIerin‘i’tﬁﬂﬁ kb¥tment of
m crovessel s, Addition of BP-1 3

tumorﬁ?hliﬂb& picepvidrpeptide BPd dnhibpd therses Erowth of ﬂv@rhﬁ@at tumor xenograft,
i
MDA INIBS %G%Sandhlﬁ%{eﬁ'iﬁgc uLfE%crl %fzéééyﬁe?}ﬁ?&t of uﬂggrlﬁﬁt%séasle% by, MDA-MB-

reti nopathy or ation
231. inhibition of blood vessel formati on and aneli orates

the condition. Exanple 3. BPlI fusion proteins and

CERampRi2®S [ikdBRionfl PIG¥ REES G ngigdhestd il Ninvub@édrPBal assay
or in other enbodi nents, BPlI and its anal ogs may be

[0237] EkOEBNiyOTHIGF %rgaﬁdﬁﬂ"b@&“k'BlGF '—Bﬁ%&té@m@%@ﬁésﬁ@ﬁl corneal tissues
protein. For |inking peptides conposed

in vivo is investigated. Corneal micropockets are created using a modified von Graefe

cataract knife in both eyes of male 5-6-wk-old C57B16/J mice. Micropellets comprised of a

sustained release formulation of polyglucuronic acid/polylactic acid containing 100 ng of

PIGF or PIGF with 1 uM BP-1, BP-2, BP-3 or BP-4 are implanted into each corneal pocket.

Eyes are examined by a slit-lamp biomicroscope on day 5 after pellet implantation. Vessel

length and neovascularization are measured.



the 20 common L-am no acids found in naturally
occurring proteins, reconbinant DNA nethods are
preferred. For linking peptide mnetics or peptides
that contain D-amno acids, nodified am no acids, or
unnatural am no acids, onl )hcherri cal conjugation
methods are currently feasible. As disclosed herein,
[ozss]lamgasrﬁg&ades I@Zﬁtrbﬂgl alggi%gngmsﬁdmg? o/ithjfogattien oﬁﬁ h@ldengiy of
i nked to. the carbo rates. of t c_of. man | .
microNGRFRSS ASTG St SR T bSO Tylsth Fep g s in
i ' bP&i ti BRdcudtde relof
come B A 3 o ore
resultsiin amyetibitian of bloodivesspl fopantéeh ansl amelisraierdhe gondition.
reconbi nant DNA techni ques. The expression vector
shchmpreR: - BEHERiiFpfateifiy and cosjagates t he DNA tenpl ate
to anplify the coding sequences for Fc (hinge, CH2,
[0239]2R6t 39 5RbaBIdniyisEaibn orfinetiEembadimenesy BB mad its Thaogs may

be rec&i@é%ten@eor %@ﬂﬁgﬁ@ﬂt'nlki@é ¥cué Q%SQ ﬁrietre%a !FS? ﬁ?liiag 5%%@3 spgppsed of
5! ¥
the 20%*’%@%?“@%&%‘%@%@%@% Bf%hmﬁca‘%?a@ DNA

methodeaenteBERl. iFor liokingpptide thinmgiss anpeptides {hat ggl!ﬁ@n {D-@nino acids,
o S B LSRN gt e

HORASHI, TAGT b eif SER dekl Metid d Fingebhjogitegof BP1
currendl gestion of shCD20-eFlc-p HI_62 W th Xbﬂf?\)?(%:‘;larléllgSacJZWll e

h
linked|ta thyevarBridratescafienic pihumaydeed (hBo)is nigvideds Metheds of

t Q. ohtain the expression. . 1

consiehirtel b EE R P P e 605 o phsed betow
cells are transfected with hFc-pdHL2 and screened for ‘
positive clones. The highest producer is grown in

[0240] Al VeRfor B dxlpRssiaB dFE hemGulbindrcelisispespasddaning Sarglard feceibinant
on Protein to obtain hFc. Conjugation of BP

|
DNA terniquesp@he expressiansyesiyr shED3P-KenedRlyd (Flr +fydg used éts%he DNA
templ%gg/ ‘?‘og %1%]?13& tgg L(?d’ﬁagd %églu%: o a e th%%g’?th&g(\CH? d8NhBsPSHPCR.

eri o ener a ehyde groups In
Two RARs arapbdbyidat . firfidACR i toguplifie thelentireg emtee peptidesequence
oxi dized hFc i.s _derivatized with a hetero-crosslinker

(fragment A) Fsng s PPy lgrERers BAYHLRIIOW 22297) to introduce

mal ei m de gro%ps via the reaction of hydr iefge with
abughylie. FOIMPAGCASACACGACETEISEY IR s, the
mal ei m de-coupl ed hFc is conjugated to BP1 via the
(aabindan of CHMAGETICE MeTORAGAGETI(SEAHD NaR)
alternative nethod is to couple BMPH to BPI, isolate
the resulting product using reversed-phase HPLC, and
react BMPH BP 1 with oxidized hFc.

The second PCR is to amplify hinge and CH2 (fragment B) using the pair of primers shown

below:
5’ Hind3: AAGCTTCCGACAAAACTCAC (SEQ ID NO:8)
3 Sac2: CCGCGGCTTTGTCTTGGCAT (SEQ ID NO:9)

[0241] Following digestion of shCD20-Fc-pdHL2 with Xbal and Sac2, the larger DNA
fragment is ligated to fragments A and B to obtain the expression vector for Fc (hFe-
pdHL2).



Exanpl e 5. Expression vector for BPl-hFc [0243] In
alternative enbodi nents, BPlI -hFc is constructed as a
fusion protein conposed of two identica
pol ypepti des, each conposed of BPlI linked to the
hi nge, CH2 and CH3 of hunaz h1gGl via a flexible
l'inker, such as (GEGES)3. The two pol ypeptides are
c@h@hﬂﬂeHycoaﬂgﬁbngﬁﬁﬂiwakmo di sul fi de bonds forned
fromthe cysteine residues in the hinge. BPI-Fc is

[0242¢ Mpyadomal celts ayo rbpsfedtadwith hFopdHE. 2 and ackagesor pdsititendones. The

h bi ndi d of
iahefepblle s o e B BEEhE Bl SR SRR protein A
to obthIMHFRALD N iatBh 89BP@ Irto hBd #Pekforrdld &Qg orféQif'tﬁje RS ﬁl@ﬂhods :
excl ude he&grln rom bi nding to VEG- resulting in a

descripgqd belowt fn tiedisst methedbihfc eﬂpmdlzcmby sadiien petiodate m@a@@t\e
N T
derivqmzbdrwmlarayheﬂ@bwmmhnltﬁj sﬁnhruélBMPHC(Pielﬂ@ Prejosiet 222976 to introduce
tor é Cheé) xpr? g in-epithelial_cells. [0244]
maleifmidgarpts Yipfhegeprtioa it hympide pith aidshyde. Giollopend remogal of excess

reagex?c@ NAé Mt eaSoubRld s c@%ﬁ@ftédyto BRI ﬁ1e rQ on of the c[ysteme
esized with 10-1 over

%(Whucl eoti des are synt
reSIdUte@n eAntalernative mpthOQesunemupleaMBHm @PBPlsohtaihe k‘@ultlng

oot efbsiitoes i mArERTh T
| Th DNA
pbroli Sresmien veeontor Hfgaang cl oned i nto an s
[0243L B%glgqgﬁ%}cvaezﬁ%b\g%%gf;@ ﬁfﬁgﬂ\{l{c 18 §0Q$@ﬁ§3§ gggglgslégl }nytem composed of

two 1déhﬂ@a$ bbRYeptitfes, dabh ‘é&ﬂggée’@b? B‘PEﬁ]E;R%d W th%(ﬂﬂ' d(IJII-I% an@BRL3 of

cloned ’'nto H ndl Tl see
humarig]g{tlevinhdiexitde EnRerpashiab (@CEADnThkiten $aplyipbpi1des lareeszValently

d.b st
associf¥ )y A4 i ot o B Rine i e - Bpa-Fo i
expectet 30 8biefet 8@ Ml dVARE advanidpes: R ke aﬁﬂﬁtyﬁfﬁﬂqt R tfeHepHi®Binding
cl ones. The hi ghest producer grown in

produci
domalflé’lf IV&GIH%% wioulsl baenhanged duf tabivalsnifdP 1 a(ﬂhthﬁ inogease i mioksgular

s S0 BB R B g AR R o

efﬁcwntmqhdmwh of thd intemtidorBRwbdrCPIGEF adt Vi GER 1 mndapptieirdsené of Fc

e rmad ddd2 EQ 1 D NO_10)
would 5i5hs s seBR LSS rlbimableiees o Rulseases dQlvasEhy Ditnele the

neonaal BOdde le® gég ndRaaafs contai ns four BP 1.
ddd2 chf:@Hl(Ql Pge S Y%EVLaRQQDSPDLVEFAVEYFTRLREARA

[0244]§ ?%g%Pﬁo&??pﬂ&ginEw ﬁn?nyeﬁfﬁ]ré B % BRlthictdaF @gﬂd:v@sb Briefly,
three long oligonucleotides are synthesized with 10-15 bp overlap to cover the 114 bp
sequence encoding BP1 and the (GGGGS)3 linker, with HindIlI sites added at the ends. The
oligonucleotides are annealed and extended with DNA polymerase. The resulting DNA
fragment containing BP1 and the linker is purified and cloned into an intermediate vector,
followed by sequencing confirmation. The fragment is then isolated by digesting the
intermediate vector with HindIII, and cloned into HindITI-cut Fc-pdHL2 (see Example 3).
Since there are 2 possible orientations, the correct one is identified by double enzyme

digestion and isolated (BP1-hFc-pdHL2)



[0247] BPl-Fc is linked by disulfide bond to
anti-VEGFR2 Fab using the A2B technology to generate
a conjugate of - 160 kDa capable of targeting both
VEGFRI and VEGFR2. The B- formof anti-VEGFR2 is first
gener at ed by appending a sp¢§ific peptide sequence
d ad% (SEQ I D NO. % to the C-term nus of CHIL. ]
10245} 3 yslora. i1l AspEmecisd wHBRE L E ROt Hghandplectadiior bighproducing
- f .- VECER? . .
clone R B GaoPiEtp Rel B0b  p AR s i

on PratgERA toMBa@niBPlatlBed to a final concentration of 10%to
i nduce the formation of disulfide bonds between the

ddikansgpiel 6 aDiEn@ieBPMthHe(BPAHFoddd)e two parent al
proteins. ad2 GGCGQ EYLAKQ VDNAI QQAGC (SEQ I D NGO 11)
[0246] Wﬂﬁﬂonﬁdrd)teﬁlf coﬁﬁ@sé&ﬂﬁﬁeﬂf& NG 1ads MriHPEy 4 ﬁ&fdﬁ@eéjspeclﬁc

ai med herein can made and execut ed W th

peptha?ﬁa‘ﬂi‘é’nés‘( emedddd a3 [P |N Q- @rip the CttpanipreefddR1-hFc. The dimeric
BP1 lﬁ"c5i§ 5 ‘ﬁ%@d %}ygis{lﬁidetbgﬁdsc gﬁfaiﬂs%ﬁpp met hods h a?/te

been scrl Int erre fbodi ment s,

| §gg2Pparent to those of Skl|| in the art that
variati ons maybe applied to the COVPCSI TI ONS and

MeEHIRR GO REL Lo CrV R R R Rl VB VR I Rtk GBO

NO:16y om t he concept, spirit and scope of the invention.
More specifically, certain agents that are both

Caeminpd 7.V BRI ShE NI PRY g\ébf © '1%2 &ﬁﬁgﬁ‘y. be

substituted for the agents descri rein while the
02470 2 AL G R o PRGN Sl o4 oo
generatho senjggate béd 160 kDaeapatile afmrgéaﬂgfbdtht\bE(EER%hdh VEGHR2. The B-
form (f)fp nti &E%‘E%g fé}&? g?n%fo%gcf ﬁ’;tf ap%fen 1rr]1§ als?)gc?ﬁct: iagprhdgssec?ueefnlcen teegmed ad2
(SEQ ID NO:11) to the C-terminus of CH1. To generate BP1-hFc x anti-VEGFR1 Fab, BP1-
hFc-ddd2 (Example 6) is mixed with the B-form of anti-VEGFR2 and reduced with TCEP for
1 h. Following removal of TCEP, DMSO is added to a final concentration of 10% to induce

the formation of disulfide bonds between the ddd2 and ad2 present in each of the two parental

proteins.

ad2 GGCGQIEYLAKQIVDNAIQQAGC (SEQ ID NO:11)

& * *

[0248] All of the COMPOSITIONS and METHODS disclosed and claimed herein can be
made and executed without undue experimentation in light of the present disclosure. While
the compositions and methods have been described in terms of preferred embodiments, it is
apparent to those of skill in the art that variations maybe applied to the COMPOSITIONS and
METHODS and in the steps or in the sequence of steps of the methods described herein
without departing from the co;lcept, spirit and scope of the invention. More specifically,
certain agents that are both chemically and physiologically related may be substituted for the
agents described herein while the same or similar results would be achieved. All such similar
substitutes and modifications apparent to those skilled in the art are deemed to be within the

spirit, scope and concept of the invention as defined by the appended claims.



