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[err] Title: INH BITION OF PLACENTA GROMH FACTOR
(Pl GF) MEDI CATED METASTASI S AND/ OR ANG OGENESI S
[err] Abstract: The present invention concerns
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and/or tunmor growth, sur- 4 JOTR and/or netastasis. In
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targeted therapies. [err] 2 SUVNRRYC.GP, SEHE, BRNENM. OXISY, TJ, TM, TN,
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ligands for P1GF. [0005] In various enbodinents, the
(54) Tk Fnbir@ANG L AN TRER PP BT EALeSR ﬁPM?}ﬁEﬁéATEQMETA@@XEI& AW/ BPANGIOGENESIS
peptides that bind to particular targets are wel
known in the art, |nclud|ng for exanpl e phage displ ay

t echni ques as di scussed®Bal o I n phage di spl ay,
l'i braries of peptides expr on the surface of
phage, such as filanentous ri ophage, are greated
and may be screened by ,sal n agai nst the
target(s) of mtereﬂ90 Aft or nore roundg of
screeni ng (panning) agakA target, Qp_age
contai ni ng di splay pepti de bind to t ar get
may be isolated and theip sequenc bt eér m ned,
for exanple by sequenci ng de bdifng |DNA
inserts in the phage nulfei cacd. g : T
[ First reagent | 1 uM BP1 + +
2.5/25 U/ml heparin +
!Second reagent| 1 pM BP1
2.5 U/ml heparin + B

(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.
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[ 0006] O her enbodi ments concern nethods and/ or
conpositions for treating subjects, such as subjects
with cancer and/or with a condition rel ate
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animal s, cats, dogs, cows, sheep, goats, horses,
’“”Wdﬁﬁﬁﬁ sy ’ﬁﬁﬁﬁﬁ?@”ﬁTﬁéeﬁﬁﬁhods and conposi tions may
S8 b”"’@” s(gl?;;ttié””lﬁf”@f #I"gands to be adni ni stered
a subject. I'n preferred enbodinents, peptides
|dent|f|ed as I i gands by phage di spl ay against P1GF
may be administered. Admi nistration nmay be by any
route known in the art, such as oral, nasal, buccal,
i nhal ational, rectal, vaginal or topical.
Alternatively, admnistration may be by orthotopic,
i ntradermal, subcutaneous, intranuscular,
intraperitoneal, intraarterial, intrathecal or
i ntravenous injection. In preferred enbodi nents, the
P1GF ligand (inhibitor) is orally admnistered. In
nore preferred enbodi nents, the P1GF |igand nay
conprise the sequence of (binding protein) BP- 1,
BP-2, BP-3 or BP-4, as disclosed in the Exanples
bel ow. [0007] The adm ni stration of P1GF |igands maybe
effective to inhibit or elimnate tunor netastasis,
angi ogenesis in solid tunors, tunor cell survival
and/or tunmor cell mobility. In preferred enbodi nents,
adm ni stration of one or nore P1GF |igands nay prevent
tunors from netastasizing or may result in regression
or growth inhibition of existing tunors. The 3
skilled artisan wll realize that one or nore P1GF
| i gands may be adm ni stered alone or alternatively in
conjunction with other known therapeutic treatnents
for cancer and/or angiogenesis, such as chenot herapy,
radi ati on therapy, inmunotherapy, anti-VEG- agents
and/ or other known anti-angi ogenesis 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 PIGF |igand and a second bi ndi ng
site for a tunor antigen or other target. In other
enbodi ments, P1G- |ligands nay be covalently attached
to or provided as a fusion protein with an anti body,
anti body fragnment, nonoclonal antibody, Fe fragnent,
Fc-binding 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
retinopathy, macul ar degeneration, corneal graft
rej ection, neovascul ar gl auconma, nyocardi a
angi ogenesi s, plaque neovascul ari zation, restenosis,



neointima formation after vascul ar trauna,

t el angi ectasi a, henophiliac joints, angiofibroma,
fibrosis associated with chronic inflammation, |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 peptw&mhﬁgﬁlgatl on with a

conpl ex or therapeutic agents. P1GF i gands, such as
[0004] Bihe preseBPngentBP- glfﬁ}s@nmﬁplmd nmd/lnﬁ]@e @%b}gpmd@g methods and

compois?glp soga\é %Q]@{)l ﬁmén &Braegsﬁr?éj I%O g}ptgaarnld oL ﬁhr%)ﬂa?hg gﬁ%lgg%r*esm and/or

tumor ﬁﬁta@ﬂaﬁﬁt IICEDREy erhbcfﬂﬁn@@ts,r tha g@;ﬂpssmd\yhmnd&u afetlage Mias, concern
uch as carbodii m des sim ﬁt es,

11gandsn§9§ Plagensa gEWH AR~ %Q{l@ﬁ),@pd@a gands bggn%g to both Flt-1 and PIGF.
Such 11%!11?% dﬁ%’}L 1l51g1;u§e ZH#JZB\%' d\fb;t] !31 E % }% e(?@ dﬁ‘%ﬁodlgéfdnﬁﬁ&&}y RXGhents,

humantzed aatibadidse clsimefic laaﬁebcfdmass putiody nsalog) d}btameme ptgade$oarpeunds
kno and be used varl
and/or %“@ag e O crmuinda e 5 8 TS IR 6y PICF.
ragments, chenDth a i c agents, anti - .
[0005] éaamlgus e%\?qsinaﬁ%t < PIGE Eéﬁﬂ@ qy.bﬁdvgsﬁ%:g M%E?%of'f}meﬁafymg
pept1dT<sL{012b?19?ﬁtMule§'? Y0k BES WD RYS WA Hﬁh@@ﬁ Uhtledin %‘}Up%ﬁﬂﬂe phage

In'still er enbodi ments, the P1GF ands
displayneghriguasse dlsalsssa@l]oelnwt dn pbagecﬂla@mhbmneaﬁﬂpmldpwgqrqzﬂged on

the sl BRRERH i of MR Rarero BRCaRe st Spd AR Mekbea by

selectl&ﬁigh@ﬁs{fﬂmeli f%s)aﬂmtkﬁgﬁf\ﬁkﬂf@tcﬁédﬁh@% RendSofderarpinkl(hb&ing)
etc. The P ands may be used ex vivo, for

againsteihe tsge, Phage ﬁﬂﬂlﬁ@m&dlﬁﬂ%ﬂ@%ﬁﬁwh@f bing it targetgaet boiselated
t
and o 5L SR o A by R PP

DNA issebis éc thefphinge muoléivacidet ecti on of ti ssues expressing
P1G-. Such conpositions and net hods nay be of use,

[0006] fOtheexabali@ents Cotetetlcthods shdgnaokitienpior seaigy abjdts, such
P1G-- expr essi n/g tupor and/or to _identify those
as sungﬂbWé@tcgnwrtaﬁd ShWHRdi ogdivenrdaise Qe 1giogeaesis {48, macular

t
degene[‘%rogét?zg o Ie%tg tﬂﬁgf%@_{ldeg;_begg% %EP%E tEdI_for a&%&lﬂ?h@ma@é cats, dogs,
cows, dDREMIZNES, Iﬁcﬂﬁmssalpél'dae aﬁd)hiamaig Themethgds dml congaositions may
th t f d | t furth
oSSR S SR LA e 1
embodtheritd) Peptids ri'(lénﬁ!ﬁed PYY: arﬁl%?%hﬁ@ﬂh%léﬁ@%@%s@ PIGlefnay be

under st ood by referenCe to one or nore of these
adminigfeepgi rfgbnmwtrahmnman &e byanyiratie kv the aréolsuab g¢ piapiasH,

p nt e ein 4 BR1 1.n
buccal FRERFREE RO i) S Kol ST, BB FRARLOR i ey
orthoto@ch;l &drauenﬂfdltsubcm@@do@d inehihBscalr) 1ﬁﬁapbﬁttcﬁﬁai mttalaﬁeﬂmlmtrathecal
part of the Fi gure. BPl used in this experi

or intrayepqusiipigction.  In peefempdicmhedimenis, e PlGH deand Gmlgbltor) is orally
adminiSteled’ Th Ri&ze p@?é%édde?n‘&)'dﬂg&ﬂg HEBIGF 1i gand 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



assessed by probing for the FLAG epitope. A | MBP1

only; B: 2.5/25 Unhnl heparin only, C 2.5Umn

heparin followed by 1 pMBP1; D 1 MBP1 foll owed by

2.5 UmM heparin. Values shown are nean of duplicate

vveIIs SD from 2 separate experinments. * P < 0.0002

for hep arl n faoll owed by M BP1 ) BP1 only (A
skilled @ﬁN@WW)‘ re(-a@;gg tat ppepr rgoreﬁ’i@i lg@nciﬁ_yp@f lé@aqrwnWetr?% aloné or

I r

altemaﬁﬂ%(??ﬂ Eﬁ}pg{ﬁu\%{g‘%@%}@kﬁgk tl?eraﬂéﬁg g'regt)@%giésl f?rg%&?)@fﬁlﬁl/ or
angiogdissisemichtas ohemetherdpy,madihtgon themph,; mhﬂjlriothesapm m;—VB&F agents

is VEG-F. * P <.0.05 .( ANOVA FI G
and/or pfhey B TRSRNEDIEDISS BB 6 Rt 1t S TR, dhe PIGF
li gands?ﬁ@ﬁe atRinii@ed Fithlal H@eoﬁic%ntlﬂ&ﬁ/e IWlth %%% %ﬁﬂ(ﬁngsﬁ&%r He®PIGF
fromone of two experiments (n

ligand meaamcmébmémg)sﬂe*f@ atugnog antygen m@!@rtaffg%tt &ejoler @pppdiments,
h 7
PIGF h%xo‘%gﬁ%ﬁ S@ﬂ@@ﬁaw %? écé (/S}E\QC‘:/ f’%i)é% %sdlt %gilon]pro %wﬁﬁaﬁ gntlbody,
antibodyi fedpindnt, ymoryciaal antibodp,Fecfedgment, Fesbinding ptoteiatoe dntivddly
PIG-.(2 nM or P1G- and the designated peptides (1-2
bmdm&@mt%der conditions of |ow serumconcentration (1 9.
ty-four hours later viability of the cells was

[0010] &% glé@@@tavwnmﬁnnems daGEigapdsimay beolgisebq trpatiangigeepesis related

cond1t1§r‘f§ ﬂ%ld%%%%le d%{a(?n&ﬂnp arfecghg{?ioln_jf%@ttécp o%g@%ﬁ&&sﬁh@il%,)bxkare

not limitedAd-shetintatoid arthiri ey $iflamanatery loevdl diseddeCrohd’ s disease, ulcerative
468 human breast cancer cells.. FIG 4C
colitis, ﬁ/tsﬁm%gﬂmthﬁ#% PO Beer ERTipY forgnafiop §3d fleyglepment of
tumors5@&0@5&51STﬂﬁﬁétf@1@ﬁn(?fatH§ ﬁﬁcﬁ’lﬁ?&éé&ﬁe&% VB RCer xR ?@%tﬁ)fnt S
pepti d . Mce were treated evéry 3-
neovascldygglamomazwoggdBPa@ogmsms,mbfeNe |nnomctﬂmtlon,Tn@stem051s

a
neonti g A N B P e e ARG Rfogbrome,
fibrosisPsocidtedith chfdiad @ aminidtiol] 108E ABroRRPddepedoustthfombuBis-and
tunors treated with binding peptide 3. [0019] FIG 6
wound gragulagienon vector for hFc. The Figure provides a
schematic di agram of an exenplary vector

[0011] étp d@h@ﬂalmwempdtmqﬁs $ler RIEF ligandhéiselesnd| herain gy be used as

ckin vect o dHL Qr [ es
tngerinf BB Kt afpleRSl Shang BRI Wi el o BTG RLAGsE picr
hgandsﬁﬁbhats Bles @BP- QGEPBrhnEKJ@lBP' £, rhayobe édlb@%ﬂtl& or ﬁ&f—c@s‘l?alently attached
descri bed in le 5. DESCRI'PTION OF 1 LLUSTRATI VE

to variopymriFtias glftb@@oyelmovabw% at.ssuclyps theuse eheovglent cross-
linking qgég@ﬂﬁnﬁ\g é/gp‘lukﬁg dnfls E&Ehsas%gfﬂo'd 1§ﬁde9 Nhisih PG but

at ént s, ppl i cationg,
hydroxpsuccinimsle ebepéSsubaricadid ehmet’ngb?s Sa{i&hhdnqhypmnmmdstsj y

) [ f t ty
az1dogllyg1f ’nf g dgtflgo %y de 1terE) anzgné) an& ot er cr%rs]s inrll?ers 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



[0021] As used herein, "a" or "an" nmay mean one or
nore than one of an item [0022] As used herein, the
terms "and" and "or" nmay be used to nmean either the
conjunctive or disjunctive. That is, both terms
shoul d be understood as equ valent to "and/or" unl ess

sectiongefp GRS BRI U GEPIEROR ol tsr et isia BIEF fjgands may
be adrr%lg'tgfégQO LQuf eEtafog 6 1gv3: @étecﬁé%@h@sue@ egﬂr%lﬂg' ®ard dusha

hat “can Bi nding capacity nmay be
composiebm admedthdds may by oByseafoy emplodtoldetmhon diagriose metpresence ofa

ST A N
relatedb:loﬁtthtloﬁ ok mlgllth;eneMéﬁ&ﬁ EierdYiQ tar dolel @BainSA FAGPAT I QY

bi nding, etc” Alternatively, binding my be
det er m ned gy Ev‘ﬂﬁl’séﬁiﬂ'ﬁbﬂf’éﬁ THREPRAWPRGS ng of
pepti de- bearl a targe using a phage

[0013] . Eow %gd}%gﬁlggfor%rggg e tﬁgﬁr g%ﬁ?% rﬁ:g[ﬂ%gH 9 Qtre%cluded to

furtheri demoneisate berttin asrealg;of pE@ulaf elbadimasts 0@ tlmmmrﬁlaot dhe 6
FGFR, fibroblast growh factor receptor:;
embodpmeRsy By F?fettgrdmd%ﬁsm&a{a? renpe {0 qne Qs ePéb@B‘é trawiings in

combni:altltonjwnl'fﬂ@ dkialiBd HYCABtAFprEidARSIGTekein VEGE receptor |
epl tope taggi ng system for detection of target

on 3, B 50 s AR SR TIE, K v

added tonﬁ’iurhma&ﬂmﬁiﬂsms stdigated\i The lower part of the Figure. BP1 used in this

expenlgp%trﬁos a | 'ﬁ%ctﬁlﬁ%lt[%(} 5&1&0&9 a?gggptgr%rfﬁ{nllé %ep%ﬁg lblnlfimg was
assesséfﬁ%f‘%l?_@&% DUkt ST G SpkdpRE A: PhﬁzBPpbﬁﬁleBt 25/ 26 OMkl heparin only;

roomtenperature; RTKs, receptor tyrosine
C: 2.5 Ki/mbB&sarin fblToWethlby EaMBPd:plDt t ngBP‘l/E@EzweddzchJS &l/ml heparin.

endot helial growth fac
Values shown are mean of duplicate wells + SD from 2 separate experiments. * P < 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.



Placenta G owmh Factor (PIGF) In Tunor Angi ogenesis
and Metastasis [00251 Various enbodi nents of the
present invention concern conpositions and net hods
directed towards placenta growh factor (PIGF), a
menber of the VEGF family of growmh factors. In

certain_enbodi nents, inhibitors (Il]j gg) targeted to .
[0018] HIGF54¢58-a geateent of micsrbegring WP 3 a8 senqgrafts with peptides
| pbk b r [ G LS Reh
B o N A A R Y i 200 FE PR el Tibcl i ¥fehods.
Tumor yobmdwéismeaurdd keweakgi *0A <df.03/EGRYs { MHldh 1 daed 24 (hnge in

amor {350 BRSNS Y gt SR o 1 g

tumors@f@ted SFFEbAdindpepiideey.s conposed of 132 or 153 am no
acid nononers linked in a head-to-tail fashion by

[0019] e 6TE R e Q1P ct BB IHERE TRE Fidure prb9Ribs a sbiimadic diddi@h of an
wei ght of 46-50 kD. Three isoforns result from nR
exemppy veppor(ad HBAs€D20tItFcp ﬂiaysqrg_@Fas the tgpgplate fog censiaicting a vector

oo AR5 T T e Bhonped i ey fiGpen
BP1 asGegdftfdd i BRhmpRreestfasdINBOFt angcsetibed in, ExbBPl9 5. P1GF is
normal |y expressed by trophoblasts, normal thyroid,

and durpRYCRIPPIONGGF TDLUSTRA TEVE EMBODIMERTSS,
Oncogene 11:1569-1579; Failla et al., 2000,

[0020] ADYESIBRETBE PortiddPoRBRuBEm, cifel if HRPAPHATIS indidifie but not
expression | s abrogated by hypoxic stress (d eadie et
limitedab patenss) patentRppk¢ations, 268151 B@tks Sandig@syes, frgthereby expressly
. h i a-driven expression has been found in at | east
lncorp%%'gg)éyirﬁgwreﬁ?c?l]’rﬁ?g@?@ﬁ’? ura et al., J. Biol. Chem
.A74:35172-8, 1999), in tunor xenografts (Taylor et
Definitipns i n. Cancer Res. 61:2696-703, 2001), and in
fibroblasts (Geen et al., Cancer Res. 61:2696-703,
[0021] Aypaspd hgnsehy “an@il ‘fagin 2y BRANSIS CEEWTE ﬁ’énpﬁ! #:XEBt or
FIt-1 (Luttun et al., Nat. Med. 8:831-40, 2002). o
[0022] [Apozeil hena@; theterms fand”’rand oiar’| mew be upesl tegneasy eithisr the conjunctive
. -but. undgr -10- ' i r e »
or aisiint" MR S5y Lokl R BRI B bl thleflior untess
otherwgk staked. 2001, Mbl Hum Reprod 7:205-210; Reuvekanp et
al ., 1999, Br J Obstet Gynaecol 106:1019-1022;
0023] W otighat” NGBS abadhe hobdcul, -comb8& obllahiRemitiof that is capable of
[_ ,]14: 1%46- 1351). gé:lllg has b.eenmé)et ected in ) p, .
bindingfq dlaraelt dioszample: APHIR dicanhis, 2 kigaad thpiotagrbind tq BlGHe Binding

. ed. 1n.nar raj ] ead :
capacitf§BET SR SRRHR) B hBRE, IopnCRNE L it us radioassey
using 1312941 ligdidt ookard88: difnity’ dhromhatogrephy alnanuinpescigetiont dat blot, slot

in a variety of other pripary malignancies (Nonurg et
blot, \é(Ps.t?m@b@, BL1S e JPiseRiEY, Digings /0. Aﬁgp}a&w&& rﬁi@?g may be
determfRB IR infhO& HFLOES R6HANGSMIEST fdtiebeatifd Bhd ist a target
e.ermlvat@ 39, o0t AhA%S S RERIIE S fbtlicbeghRE phisdilrst 2 targe
using a@ihege display techf®04., Cancer Lett 213:73-82; Wi et al.,

2005, CGut 54, 666-672; Lacal et al., 2000, Jlnvest

Der mat ol 115, 1000-1007). P1GF expression has al so

been observed associated with diabetic retinopathy

[0024] Abbreviations used are:

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

FGF, fibroblast growth factor;



wi th neovascul ar proliferation (Khaliqg et al., 1998,
Lab I nvest. 78:109-16). Deletion experinents with
P1G- showed an inhibition of tunor-growh and
reduction of retinal neovascularization in aninmal
nodels (Carneliet et al., 2@01, Nat. Med. 7:575-83).

[ 1G=-1, which | acks a hepari n-bi ndi ng donai n,
b%%@u@réﬁeﬁ; grovintagtar resenta;ned  VEGFRI ), whil e

Pkﬁ 2, which has a 21-am no-acid heparin-bi ndi ng

d &t Cn flapregesin soxthiocyasetes nus, bi nds bot h neuropilin-1
and FIt-1 (Mgdala et al., 1998, JBiol Chem 273:22272-
28k7 VEGE secepigndl; Vi ch, 1993, Growth Factors

9: 259-268). When bound to FIt-1, P1G--2 s capable of
i Hifob g lilie tresienkinasd-briVE@F obdeptor &t i on, and m grati on
of endothelial cells (Landgren et al., 1998, Oncogene
181369 REvpe-tagginersyphmfonddtectionxp taEeippstedb oP%?'_rid'e&
abrogated by hypoxic stress (deadle et al., 95),
bHEE Q) nmeinanidravessa] endotiegisl @flshas been found in at

| east one primary tunor (Yonekura et al., 1999, JBi ol
CHR®, ZodkerishdednddBy, 1n tunmor xenografts (Taylor et
al ., 2004, Proc Am Assoc Cancer Res 45:981 [abstr

4P36] dnmuddtistbéheldifQbl asts (Green et al., 2001,
Cancer Res 61:2696-2703). Both PIGF-1 and -2

{4y - I8 §_ A GF...The relative . ..
oL 2 pen TR BRI 5 e Mot b iR e ity
o¥ss®LGF that is bound to VEGF. Heterodi ners consisting
of the P1G~1 isoner and VEG- have little or no
akBS \vphogphate-bififered ealinien vi vo (Eri ksson et al., 2002,
Cancer Cell 1:99-108). On the other hand, P1G-- 2/ VEG-

HRIGE, plicertabgratveh lcffest as potent as VEGE honodi ners
(Causs et al., 1996, JBiol Chem 271:17629-17634; Cao
eRTglloothﬁ,%@Fam}e; Bi ol Chem 271: 3154-3162; D Sal vo et
al ., 1995, JBiol Chem 270: 7717-7723). [0030] The

RTRR! REephté tyfobide KidRe. for VEGR), Flt-1, is a nmenber
of the tyrosine kinase’ family of receptors (RTKs).

Tﬂﬁfs&t@éﬁdc&g%@gi eri zed by aut ophosphoryl ation of
tyrosine residues in their cytoplasnic domains when

iwvating ligand. Flt-1 has seven
gf(? ?g‘ég%lslcﬁllg%fgﬁogﬁ%ia@l% s CR’& and a split
i njv.acel Lul ar ' ki nase. domai n. The interaction
Placenf HEPW-?‘}%W*PH (%%P@@%Aﬂgvgmﬂsr@w@wwsis
0025 Q}(tracel ul.ar domajn. The fourth domain of FIt 1 is
[0025] Yeasigus smbadigients ofithepriesent inyantiomepneemtcaimpssitions and methods
di A1k el ' t] ipgs, Flt-1
ircote RRAETDIRAEL BenIF o0 (PRAH, PRLEBL Slibd Vel BNy otladwen
factors.] goesrtai erobetimBits pinjibitRes ligfrisMarpctiido T3OF 63 breetdd® PIGF and

g I.-par.allel P1G- dimer assures that the binding
Flt-1 ar%%%ﬁ?%@ lﬁlgﬁﬂmomeﬁﬁlﬁ{@zor@et@%%i mer, and thus,
nost. |ikely brings two receptors

binding, Flt-1 /
[0026] }‘»‘ﬁxghgq zbgie‘% Adentity withdhe pleteliidagvedraavtiofacteedike atgiomof VEGF
(Maglidn\éh a8t 1994 ProL01 4B 9 :0b4397) '%12 t ‘
) W esmann et ’al . 1997,‘@@@%9:?%2%%2)&1 %Bg‘ﬁed as two main
isoformpigI &Gt h andhiZe rBesé areseovetet] at dimdre panporseliof d3er TSIBLAS acid
monom8fs lﬁi‘cg%:inae{] Healczil-tto:t%il rt{aas}{iokf)l%y disulfide 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).



essential for full activation of FlIt-1 by P1G-. The

role of heparin binding is well characterized in the
fibroblast gromh factor (FGF)-fibroblast growh
factor receptor (FGFR) ligand-tyrosine kinase
receptor pair (Schlessinger~7et al., 2000, Ml ecul ar

In this exanpl arin makes

0027%[ | 743- 750 e,
[ 84 Cg?%edc%‘?ﬁ’é’ enta(Miaghenerst tahel 991 ) é’rﬁgF asvepritally expressed by
trophdtﬁé?s@sp h8Fmal N1, ah @S rﬁ%é?oc‘ur@(ﬂéaﬁg& g ;i Qel %{%}]tég%{?g ?r;z§ogene

ot her and dinerizati
11:1569-¢p79; Fadlla ¢twht 2096, JIhzestﬂPeemnﬂélﬁBS&epa)” |Iﬁ+ffaiphdblags PIGF

e T BL e A B L oo s 51505
but hy@okﬂa\(hivieﬁ r&xplfesdﬁbrt hak Jey¥n Rkt in hABAZbnd PrifduF fumor 9{ kura et al.,
ation of tumor recurrence, we det &
J. Blin %&ﬁ’c@ %85 b2-&UP99) ihiggmor wamaerefd (Teyfookt dwl(]i@ Cancer Res.
t |
260011301, g A5l kLT B THION R o,

maligreincies 2ON24x, thPPHEF AreAss 0t- Eﬁnﬁﬁh eRels M3 Nid sk s RA819002).
Si]), even when P1G- expression was undetectabl e

[0028]bE1fGi?13 fourehinten leveld inindrahl @AY, b%?ﬁl?d&é&@ 8d.1hadid nio&ég: Se in
survival factor for endothelial cell (Adi ni

the ser&fn o ¥ weypon wethpddire-relgmpsia pry late PESmNCy (Iti@lskq ¢tsl., 2001 Mol Hum
Reprodl WQ@B@W Rbl?\%#gﬁg e?%!_rr19?§ 'ré)rg.]t' 8% z‘etu(.%/g %}? g'oz?,}g;‘? &ﬁ??etVuorela_

unexpected
Vepsalginen e2@b,31k9,991 HumRepemt B 134551 363 8- R@ hasfeed B&kcted in
d PlGF expression with

L WA T AT
(Glead®d et,al. 2088 My 913%&&%@@1%62 fi@@é‘»%ﬁorﬁﬁu‘%h , 1399, J Pathol 189:66-

constitutive expression SOME 't unor ce
71). Ithyag glso psemdeteqteb®a] vase qhera)m:rmyi ittaligmaneheds GijfrmerSetl al,

t t t,
199, ABE Gy 02 b VSRR YRR, ST
[abstr ]&212] Matmmaote kd 4. Q%B’[Eﬁtze&nc@}* Res 23)@'%7 378Y CREn 8fa12b004, Cancer
Letﬁlé%z@s ayI o et al )7 Sone nalignant cells
% lcﬁfva AP sC sk 54FI6?6‘§ 2. dracabetial., 20005 é&e’esqﬂéctrntahd 115,
1000-10i
o coopt or ot oL ther B vt disbig geinopatny
with nqop/pﬁgu}ag @rcghfpglgésm thaliqaet aR1(OO8 N fhibnvess €18: 1 08 FHC Tl @lon
experitheHiD 1tﬁeIJlé1§ gﬁ%\ﬁeciﬁ%mimﬁétl% oidp rmgggéo[ggg gr?(gytcedpgt?g% @:fgt?nearllt

I SC OSUI‘

neovas&lliridation in hlﬂﬁﬁﬂnbﬂaﬁgza&%h‘é@ét 2007, ABH PXEN 9%”7?8{3803 4]

Rel ative roles of PI and VEGF T n angi ogenesi

[0029] E@GP 1P%@Fchqaéks\é§{§m@ﬁ ngdﬁ%?ﬂ}uﬁbﬁnd]s dn ggne 123 (@Eéj e%ﬁ%

ve been repor € angi o STS
VEGF FaHdWhﬂe: RHFF-QL whighdias TRe-aefif@atid (aepmnmmg@bﬁgut & thé€O00H

eptor. o e |s has been exani ned
tenmnfé%mé%b&tﬁ% Eopiiip ! af (Q%l(t)-g% 1 88 Biol Chem 273:22272-

usaw

22278; maasc#aﬁawa&h 1998, GRadR Bl zé!%péifz?ﬁé N bl '
0040266604) Bl “NGame oo 03} bRl hd piar-2

is capabjg 0 uﬁlﬂg&gfqulgmtlgp m‘yls},femopamdem%mnrﬁtendcﬁhdrﬂ icelént
(b 1905, 08115, SRS SRR RE SOl T LI
abrogated Ey 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




a peptide designated V5.2. Addition of V5.2 to HUVEC
and HCEC endothelial cells stimulated with VEGF or
P1G- was reported to inhibit endothelial cell
proliferation and was also reported to inhibit

VEGF- edi ated migration of WCECs and VEGF-induced

e ENER R W
1someif\@1|i<ﬁVEE}P l?er%‘iltﬁé‘éxorW%tlbit ?}H%ﬁ% '9? %1{ QI%O (%}IIE{S]SB negpizg{)Z Cancer

(1d.). However
Cell 1399- P0R)a Onribe othienhanst BIGE 20/ BGF hbtesdimers Afy simosind potent as

VEGER S TRIL B, 4068 Vi G ¥ Fr B o300 ¢ . 1096, 7

Biol Ghami 2713 16#13062 BiSagvo et WNEI®5 AP 'c%ﬁz%b%l?fw% F’lGF
ligand in conbination w th anot her anti - angl oge

[OOSOP’QB@feceptﬁidﬁﬁ‘ PASF ¥h@Rt VE %9? ﬁﬁfdglﬁé{%?&%ﬂﬁ%ﬁ n%qdnase

dgptlde V5.2 and siml ar
family, éece{pm;g QIT.TKﬁ)e Thebeare charvEicized, bY\Hﬁ)thlﬂmﬂyIE’déﬂ:oﬁ tRrosine

residuf i BAE B Db e S SR bl bR e frin R sbad o1 s seven
extracalE@E-14-1iealvkadies, hnd obple antrac@'lﬂ@x%yrd%i—iﬁ%ﬁi@@ﬁoﬂlﬁld mnﬂlg interaction

27, .2005. These authors reported t
of Flt- fgp ﬁﬁeﬂg}?elﬁsmmly\m@f seeid qrirapelplas siompin e ﬁmlrtb domain of Flt-

e OO 18 o195 STy T by
brings Egnﬁm@ms Jigandiintol @wseeds&mﬁtmnc(iﬁa@:r andtitee, 299D, BEUCYbM BiopHys Res

Comn 80 37T UL e e et g wnding oo ar

oppositéids Bf ¢ie di@kr, GRIERR Sxﬁltlé‘l lf RlinP BEK
i ndicating t hat VEGF- B i G- a?gjlpsbgﬂtzﬁl%/ ﬁm) feceptors
into clage@sseciation clipins thgmafyrs afetlva‘ednatﬁuh@lt yl. nh%?é;JBimll €hiet 273:11197-

11204:PRRA d dult vascul ar honeost asi s
conpargggtd'gé%;QP actlvéﬂ) n of VEGFR-2. These
ant i bodi es

100311 LD B Gionl s B e Do B R i RNl e RO R G0 FIET sy be
essentlairfor ﬁME@IERaT?or&BﬁFlb@ By @$GFNThORII®bE héparik %M%Stwélp nor

|ogeneS|s Carneliet "et al
characticed ip B By as@rewghfaretoé&@m Foawblst growtelarponaopior (FGFR)

ligand- @5059146 ﬂiggs) Jecér?ttor\gﬁﬁ‘ a? %\QRXE%I]V” nd P% g4§9¥0) In

be i nvol ve
this exaguple,rfpppn trmkcsgmult@maommmasﬂﬂsbd)tﬁ tieeilidng a0 lVihd ﬂécﬁitor which

h kKilled artisan Il realize
MR P N T R R TN
step in @ivRii oAt TROpkdte %Pﬁe}ﬁhnfﬂi’ﬁcﬁn%/ Eﬁgﬂzl%lélg Bk@r%ef/ as][seaatc Mz Gform of

inhibitors of potential use
PIGF, P(Iﬁgﬂa segeestsdhatdieparimpay hav@eariote indhe adtivaén Gﬂﬂt-Z 5))y PIGF.

| MB62 (Tupule et al., 2000, J. din. Oncol.

[0032] Irgowrigventipationafi tomynmﬁlhﬂrc{rﬁ?,l Wé ﬁét@dtedi mwpﬁl)ﬂdcti&fw\survwmg
Bevaci zunab

tumor c%@s()ﬂo&l(anég c%f%xwéfﬁ%gnenj v@i radip}ad d antib@laes-Faylor et al., 2002a;

Taylor SRUBXGUS; raylosbl a4 t 94 [
JNpaGUY: TayloRlt & 436001 g%kgAz% 4s§%c q@é&;?ﬁes 5869Y [e'f%s?r 510),
even wheg Bl EEPIFsiap vas Pndetectable 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).



Therapeutic Treatnent of Subjects by Inhibiting

Angi ogenesi s [0037] In various enbodi nents, the

nmet hods and conpositions relating to P1GF |igands that

can bl ock or inhibit P1G-nedi at ed angi ogenesis find

application in treatnent ofgthose condi tions

teri zed by pat hol ogi cal i ogenesi s. Exanpl es

Trea“B‘Fﬁ'lﬂi‘écéEd@B Rl <9H§Stﬁth%‘ielfééf6551% Y ggrae frgror|ceHilinesiwaoalso
foundr heumatoid arthritis, inflammtory bowel disease,

Crohn' s di sease, ul cerative colitis, sarcoidosis,

[0033P§Iy58ﬁa SOGTR onOLHJ n%(ﬁfb% Yo QYREL HENS1O %‘tbofél?:r \t/1|tyoor treatrnent

devel opment of psoriasis,
resulty Jéxtlnq:rgwd RYGF rmpmlsmn blyelgjﬁﬁltat(ﬁ:yte@ and a@idieRlls giahéd et al., 2000,

di al
Taylof Blaf 00 TVISH A3 0ed Serosmabinant polls cxprassiasnssls of Ft-1
on theﬁfmtiﬁ&é 8t the UirBsticpRc@bl @i@né’lﬁ'x%ctﬁllo@lgh Eﬂ&%ﬁd frecbe[ptor are not well

t el angi ectasi a, henophiliac jol nt
charaqtgriged s Thesgsfinsingstsugeantedtihas tPﬂ@E inv ghtrefxert mfifiatts on tuﬂlbhr@lls and in

e o R RS TRy SR, BT v

on hursarbpreedt camdet belundnghogenesi s- or cel |
motility-related disease state will express P1G- in

dReledrcerthldsi G PISE andVECI S, @giddensiartisan will realize
that in certain enbodi nents, €x vivo and/or in vivo

[0034]PB&H PeGP288 SITOF B ntif
t hose sutznij ects who \%ﬁﬂeyﬂkene k Lull& (?[h?lg\'é ﬂleen repéi'ted to
stimulgsp @Igl’é’a?@élﬁé@ﬂtnmmaé @otrhg tissitesr v‘ha Effecrt of MEGEBbindi# to the Flt-1

recepidhfln dnglbaBhes R Wb vungied G e el RObD . Gherus
278: 46@8 ]s-@ll pEes] Ph&lheApph@Itldn ipBbIERLibAND. 20(048DHGEIAY CEI- MouFaW1 et al.
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1 t de
ol e BT mCRULRE Al | 00 DB g chrved wi

fibronectin pept
a peptifie designatageis.2 adtdditanart VSrmtotHUm arld HEBE endothelial cells

stlmul#gf \%lti&,?&rl(gﬁt or %?%e\ylgsnr%%t%g%lagg tgﬁéptﬁgh%? ?:ell llorrc])th%err.!at?olilk Iarrlld was
also reporradtih Qﬁﬁlﬁ@?@(ﬁdhﬁﬁl’atﬁgﬁl/}%%gn%ﬁ loff H(ﬁi@st a%t‘ii \Pﬁgﬁ t%(ﬂlced capillary

car boxi am_ dotri azol e
formatigg gy Matrged 16 (EldVigisop teali, B008). Iﬁ waHIfggemd tzhlanhase effects of
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where dd@ahis#&iddeHa P‘Y(}Frﬁ%?gﬁ?f ) gan d\?&%%&%@%l aﬁ i S0 g%%igsaggnt

wth tunors,
such asgs egtii EGB apénizis icomtempiatedapaptide NI akdsigslar VBETBRNiILi B may
be of udli Scussed in nore detail below Known cancer therapies

I'nclude, but are not limted to, adm nistrati on of
sur gi cal

th t di at th
[0035] iﬁ%gg socffr \?Ifgﬁ zﬁ,c\é% e:%/%&,é %@nglalgglggmq(:{s% examined by Malik et
al., “Re@iidaRON QD rANGREGL Iﬁ@tF'd'uﬁﬂg SQIGRS/B9E U IS)Iocka 2 Il’l%(ele

Adm ni stration
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



[ 0040] Various enbodi nents of the clained nethods

and/ or conpositions may concern one oOr nore

t herapeutic peptides to be adm nistered to a subject.

Adm ni stration may occur by any route known in the

art, including but not im{gd to oral, nasal, buccal,
vagi nal , topical, orthotopic,

in ignal , = rectal,
PIGF iaw? ?ﬁ%ﬁ-ﬁﬂ%’ nof geranensaedosblockade sV ELH-As indicating that VEGF-B and

PIGF ativaBibg bf IRNEBGFR -1 i DR el
i ntravenous inj lé%t 1i ﬂggéﬁ?ﬁ 0%%;19] aa%}na;[rlg %‘&fﬂ?l EelgIelfcz)ofg%o]tni pd)g?_atal
develemeniiand adwtivasealit ormenstesis ehjnpated taVEGE-degtiagesh ¢AVEGFR-2.
t [ tive . tract an ependi on.seguence and
These PR I5THIAS0dHREL RS BRI, SR A st
effectivetae ahti"VHGIR 12 dﬁﬁbodi'@é’\ﬁh\&ﬁﬁibitﬂi?ﬁ%?n%aﬁ %m%{@%ﬁﬁrlﬁy angjogenesis

di fyi ng peptides to render ess cep
(Camggﬁtrf‘é& 1 ,&91- Medo e 6d3; Prebmdasted 2001 ok deahmacdals:21-100).

i ract .ar [l known (see, for

e wa MR PR PERAPIC b Bl Ty ko SR d53Simnitony

eventslduringqletholagicai@iogesis #ORMlts Bieliestuobogs). 13: 351- 69;
Goodman and Ro, 1995, BURGER' S MEDI CI NAL CHEM STRY

[0036]ARBe SIRILEE &tLSEOVERaliddhat the PRSH 1iMlds HiscRheoMmdiheNay®he used in
b.Sons; i%oodmam and Shao, 1996, Pure & Appl. Chem
combigafiopspih gag or morenV e pehibkiteran VBST ipbibitorsmfgotential use include

Neoval@Rb (Bas-dtial: i H6hit Befbin ?;q?ocz.t %6&@5@2%%85% ?gquﬁ‘eogéfzooo, J.
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Rep. 3PS (G850 Shato 3901 oo CHa Orsep81a4-Dncimasanis
(SU-541i6)YF @0t 1. PEIIOO CBfcer Y 6505 . id a y
beajﬁsed to Jgonstruct Plé%ﬁ%ﬁ%@p@%&%f %7?2
Pharmpgqthgiiagy 1@k stration to a subject. 12 [0042] In
certai n enbodi nents, preparation and adm nistration of
Therapeitfiq Heeaginent ofcSulijbets by dnhibitingh&ngiopeindsisr e of  known
P1GF | i gands, such as BP-1, BP-2, BP-3 or BP-4, may be
[0037] U evdriovs ¢rhbotlimbets sthe prtinils bt csrhigdsitRihs FELARSS MO ligaléds that
t1de
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o SRS B0 W A S e
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... 23:2533, Alnguiest et al., 1f '
rejectiopgneoyasculas -glaygama imyecasdial angioppresis, plaqud ned@apdularizeton,

tenodid: 1855 S 1 Life Sci. 38:1243-49;

restenoffh b b oriRER o Fhe Bl yadislshigs B nopeomdee cins

angiofibro0By fitnsis B5dstsed ORh cheaft ihflaamnaasa et HeoskNdd) venous
ide mnetics may exhibit enhanced

f )
SN G T
subjectPithiadl @n B0 aReR- of &ﬂﬁ&)til@?ggﬁﬁﬁtdﬁs\ég%eyst t{: Bgh @g&ggs! Eﬁ(g}Fr{p

X (ﬁ)e'ptlldes may be adm ni st y ora el ivery usi
diseased tissues, and the skilled artisan 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



termnal and/or C-term nal capping to prevent

exopepti dase activity. For exanple, the C term nus
may be capped using am de peptides and the N-term nus
may be capped by acetylation of the peptide. Peptides

may al so be cyclized to bl ogk exopepti dases, for
di sul fi des,

the ad3X@ le b Lor mati on of cyclic am des, .
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ek R el TR Do Yo B GRibr el cidetovi,
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cysteine residues and conprised of all D-am no acids.
[0039]STibsleill&} amisaowAldlsh ©yBld Battmiain %J%&@Mﬁtr&d%ﬁg%ﬁﬁﬁ%as with
y be

fal onformation as the L-form ich ma

mmor%i%%@?%‘ﬁhwd% eisplaseshergin anayrhs usedidi eosnhidtiog Widchmyi lqwes
cancerdR iR . e odi nents, .the

*% rod; P f*%?'éﬁ%s?% tn b, RS C oG ER TS theZenics ifppude, but are
not linited deasidarinistratidrovi@hemathgenp et dehgragepivbh desapiBYurRal

.: aS d for P1CGE.binding by standard assays, such as
excisiqly kthfizeq i peytherinigy anfiiggr Anyibpfics andiQihprantinaneigepic agents.

Jodification should be followed by testing for target
Peptl‘%?%‘if?ﬁﬂaéﬁtﬂ?‘bity to direct the course of peptide

dificatiqgon. In certain enbodi nents, peptides and/or

[0040] ¥ 351 quts eabegdimands ofrthe Fhumeshinathedeansdorppmpositionsmbp tommern one
; ) i . . i d -inhibitors. 13
o P R R A BBl PRk o R icceor o
any roye snoeie sn ‘Eheartdirﬁhidﬁ.%dﬂlt in?t lﬂihhé(:ﬁtdo(di'ﬁl, dhsal, %@béa‘ll,?ﬁl‘{alﬁt%al,
econbj nan oduction_o epti de hornones," June
rectal, %ﬁiﬁ",ﬂjo @PH&L SRhoopi ’é’ntfﬁé?ﬂ%ﬁaﬂﬂyqutameuﬁa éptangssulay, éntraperitoneal,

intraart@£lal, GitGHRCECoriifrARn&liffebGors 0at €d sol id dosage form
W th excipients that nodulate intestinal proteolytic

0041 i . ' ' sport across. t.h N
e AT T R -
tract andefeppriting os seygende andtseabmiagy é)&ﬂl&eﬁoorfa!b%fﬁﬁcl)ﬁ/@ér@ss]tﬁg/"

a much | arger

... of .1.he -adni ni st ered dosage. | nsulin, .
intestin] 08 OV P @hider Sitan hipuibtiaceptiics 1 o themles
susceptitdé & degrithtioR 89 BndIbRAORS] ol |

. pusi ng egﬁt er ioc-?c%at eg m égdg?fégﬁmé’gé %S?ﬁb%glgc}ﬁrgglggﬁle
alimentapyoiraat areaviell kngywmofseader éxaniphs, Bdondele et 4lt, 1895, BidS9A, 1.459:604-

11: r es; .18 _(Supph . .2)-792-94. O ,
B T B TRER N ———
MEDICHNﬂIp@HtEIMISiRYEIAI\H) DRUEBHISCOVERANZOL. Pied. WalENbES Piley &
Sons: Gi%gat [ ngﬁ%gﬁdr a%&t} L30D- 55, Rohm Pharma Pol yner's, see
S; n 30, 1 inlrequﬁz%pRif Chene G8o1303rQ8)/ Such methods can be

perfornR BnHepti GsQHatHERE 4 IR Ldp&Re llp})gegﬁ Separi

. nor eqji‘_a%hi bitors ofoq‘?sﬁ%% esri ?@g‘ﬁ%taéﬁ’éggy ?‘%Q‘é}’é@epanng
librarie@fregtide errlogs, such as peptides containing D-amino acids; peptidomimetics
consisting of organic molecules that mimic the structure of a peptide; or peptoids such as
vinylogous peptoids, have also been described and may be used to construct PIGF binding

peptides suitable for oral administration to a subject.



detergents or other agents to inprove solubility or
absorption of the peptide, which may be packaged
within an enteric-coated capsule or tablet (Mhta,
2004). The enteric coating is resistant to acid,
al 'owi ng the peptide to pasgythrough the stomach into
00425 e |nt est ne for absorption. Organic acids may be
[ Certpe Ofientsapeniatienant-adminipiratien @ﬁneegdﬁt memelies that

mimiéd th@'s&h&turé IR G FRY, 2 é{gﬁcgsgifc&}eaﬂ%tﬂpl i?%%gnﬁﬁ 'én%r eapr%ay Be used

di ssolves in the int
withimthe seonet dfithe ¢loimesrmétholdy andebmpoﬁmpﬁmtlln@a& YéabihShnds, the standard -

peptld(eg)éé;iq%lé Ellng)ﬁ%t | opﬁcF(ﬁ) ‘sz) g grgtgéllie;nt%m%gfy/%gglpﬁg groups, such as

CH,-NHsOHp1S, O CFE+CH
’ Sil tero ar%fjm%kv\un be@gg%ﬁp(%%%{rﬁm %gﬁﬁgﬁkéd%%as for

prepalP%pf@]udpﬁmg{eppq argwgélrkn@mdﬁ}rmmle Hﬂﬂt}’k fes2, stfetS’czaSl 189-99;
ollas a e e d ! d
Holl (deg% i s ;P%%M&e Z %‘6‘?81092 cjoﬂflugé%\m{? 3?8 ]eQ%tzal n

I nhal at1’ona
Tetrahgdparelets 23 258B; A&Bnqdmt aeﬂ , 1880, OnMel. ¢, 2(381%92?831;{%% etal,

7 t t d f t

1979, Big Pote des aivsl B 1% SBaalh - &%é%?&c?.sﬁ%é#@t U, Patent

Nos. S RBE: s (B9 o, 420530951 5 80fbs, DUILorBlaleneriy by
fefefell*?@r)e?wtbif migfegicemey exhibi\enkdnced staléﬂ@@aﬁa)d/dil ab@drpﬁ@n thavo

th | ph d bet b t f FSH t

compa?%&‘ioéﬁéﬁ g%hd%r?nglf’g? SGIp |ana2| ngleeacﬁ:u ﬁmorshgt er odi rrgr
100431 8 e Ve G G P lesdh tesompistamactmourabelivery using N-
termineldridne] @-@érrrﬁiﬁl esppink ‘@o'}ﬁe\l'éﬁﬂgxdf)‘é tidBL S&Hi Sl’:%% rer%i}%ﬁe tEe C-

. heonatal Fc receptor nediated tr ansport
termingg, Rjay f5cappedaisingderide pxitidos anshithie ANsteomamhs sﬂa@zﬂ)el aapyedmd

to th ive t.i.des.
st @RSV ARGD FoNDCRIDUR el S8 Mo B aes ik e
by formmatian efdyickie amides, difigfiddsnethersChidfides 208 Me 1ildear ger
proteins, such as erythropoietin, may also be
[0044] eFfehpeide stabilitatiisd ¥ e5I86 obar bR F
idbade o olna Dum)ﬁt e? i D @Esﬁﬂtfbﬂffﬁ Fﬁho A(,)7aclcldis for naturally

occurringl spiRH a@éise%%lﬂﬁféhﬁféocqtl@eii afb@@tandompﬂa@e arerim;owlmeto act.
Endopé}ﬁfHaFE lﬁhg%ng%ng éu ik g&g&ﬁ@ %1 'ea%er:] Wi Uttg %%@%51 methodls For maklng

and usi8gpepiiddstin@aporatimg Deimidd aéﬁddﬁax&ﬂfe@? abdcEBbd Qz:'g hes. bﬁfé]fit

se eney.at r mcro-scale particles out o
ApplicliSH otisfGotoie e Alealb: ebrdgens Flddaepir mp@rpo‘iated herein
by refeﬁin@_&)e'%tﬁ&%t@ﬁﬁﬁbéjﬁ%%lglrl% %l%ﬁﬂgg L(?ﬁplfé n@ﬁ Seql}/ence of

m Xxi n% supercritica
BP-1, B8t BPr erB]bé;ﬂanﬁei bsobystelmsﬂays ol Coﬁ_fprﬁéd &f all DVRino acids.
Suchaiﬁ er at u FZS to 65 &%n al ter native nethods of
il PP 2FdbeErRY s e olied eQIHoRAtioR@s the L-form,

which 1&&57 be hs&:é@edt B¢ camplitet fn)édélfngt ﬁ@dl&%l?got%bﬂﬂl ?c%évﬂ % the art. In

f C{r 1%qln sone cases, stabilizing Corrpou
preferrgd Ipgdiments sthe nwtﬁedmep@dessugaxmbﬂtﬂlﬁﬁ@mdlmg in the nanomolar or

lower raxtflel %680 & ?ﬁggﬁay gg \W?(gfor%ﬁ(élg ggﬁt}% yegaré%}:fglsg%r@d such as

preserve
ELISA aThe Slsllédl alttnsanWIiIchSﬁﬂzirb thed pE}%@Ciﬁbdiﬁﬁétﬁ)h%ﬁoﬂM be followed by

testi t|o sone of the issues wth
esting Oﬁttaé‘g? ndihg act1v1ty to irect the course of peptide modification. In certain
embodiments, peptldes and/or proteins may be orally administered by co-formulation with

proteinase- and/or peptidase-inhibitors.



pr ot eases/ pepti dases and absorption across the
gastrointestinal lining. [00481 Dosages of therapeutic

peptides to be administered to a subject may vary,
dependi ng upon the pharmacodynam c characteristics,
t he node and route of adm nistration, age, weight and

th he subj.ect, the nature and extent of
100450 SrdrhodsyRe Gef Uit Gpgipetis pepfdeaendielosed in Mehta (<Oral
delivéry ead FeeBinbi | (¥ ep, about
T T R R R Lk LR

InternggiopnlingT BoReplidrpare agmétigetliy a2 Bntbric-860edg1@Qdsize Brm with
be adm ni stered

: d 800 .ng/ 50 k r
W R o o R R
the intestiredh sellf ®ebative biRREIlHEOS ifadt|
T el o

om %Eﬁ% lg%aéfﬁgé Wnestreddesee Ingwin. agnichdangabipotein Sn tiee PIGF

o it hi e i Meht a, . 2004) .. .
i BT 0 e e O i i
coatedoinigroragsuenpil sodiums:_hgraw and mpbtméfsinﬁmn@emv i 21911994, J. Bone

. t t t t
Mmer,f)[g%g 2? §§H@E% Ofggfb%g &afﬁ%@%g%@ g@e\égé%?hlég bgerr? 13%0?1133@ using

acylcabsitih€l@d périRetiOY erfa) t i ,
i ncll udi ng but 1no(t3 I i‘r:n&t%ih%ggte}ggﬁzt{\ﬁ%dtp éggd'g%%?% 53, Robm

Pharma Sohmetesce Vighta 3804 thxsipsents ofaisader atalbphdyinanded peptides may

eS8 0 AL S BRI vy
detergers or dher agehts2@ A9 sSlubikdr 60DsapoR 0PBR pBedie, SAGH My be

K ‘%/\?gi Qg‘ﬂi S i ncorporaﬁ%ed herein by reference, " disclose
Package'HEUR 27 GRicF<pated Apsalen sapdeti(Mshtgs 90047h e Thhauteric coating is

. : hni i i | ] i | at .
resitall R aD (8 FerkiX R0 S 1SS §0ulatn TRE W Rttty
absorpan.t Aeganic anids mayebd Beluded anttle Samsute to b8BTy tREINBRERe and inhibit

. . - 1315-1317; Sm.t h cott, 1993, Meth., E | .
testch st B oncltsBfila lseapbinn datre BB 009, Another
alternation fir dedl aleli GerP 0@ GERERs Would1BcI6AO 8o 'io?ﬁo ?ﬁl‘e/ethylene glycol

hage- di spl ayed peptide libraries’a
(PEG)%é | Sgherhilie pligemera rinergasing dhsdeption andiesistanheto enzymatic

degradhif @01ES, IR, 36001 PRLAL FoPERY Ry 9ands.  For

e use of” pepti
i terl i nt | ng.sites and

100461 PS8 Bt bAoA R g St rS PlFE hitdinaspteovey besmodificd
for oralsardhhalatforahadiatbt@tion By edrf€shtion tb Bérka"i’ﬂ"gi%?é?ﬁé,/ sﬁ&%%.tth@ P

. Of.integrins that nedi ate cellul ar adherencé. i's
region ﬂé&gﬁﬂoﬁsig%@mé!l}&lés YrdbnMgtheds fas prepamtionyand ovedf mppitie-dfle

. ; | ead he, devel t. . of
conhakt B8 08, PRI, B FREDAR MRS AP S

Dumont 95822085, eremsol M3 19:2880)3), b@haﬂairpé@e@dm@reﬂﬁp%}ég&%me.
I DOdI es

Low et g (55) BicgloSt et spapisationoie siebe padtestopulphiger FSH o the Fe
on SRS a0, 0 o 805 o TS TAS 1
cells. The|Fe copjyaaisd peptigest were absorbed through epithelial cells in the lung or
intestine by the neonatal Fc receptor mediated transport system. The Fc conjugated peptides
exhibited improved stability and absorption in vivo compared to the native peptides. It was
also observed that the heterodimer conjugate was more active than the single chain form.
Larger proteins, such as erythropoietin, may also be effectively delivered by inhalation using

Fe conjugation (Dumont et al., 2005).



nol ecul e may be isolated by panning (Pasqualini and
Ruosl ahti, 1996, Nature 380: 364-366; Pasquali ni,
1999, The Quart. J. Nucl. Med. 43:159-162). In brief,
a library of phage containing putative targeting
peptides is adm nistered tojan intact organismor to
i solated. organs, tissues, cell types or target

[004 @‘?IP%%V“*‘ adimente heraprusic meptisles sy edateistsred by an

inhal#Rhhie6hRde cPRAGR . Rjond 6,8l Ut .
P om a t g? ‘ge{S orE]SIaeRn?J 1@3@0@’%@ ?aé[‘l%g}e 7?&# g?g%e)t Sfercritial
carbopdiosédd asresnlizativarhas bpdn dseé tb panegtondnoprtnhiers-doaldiasticles out of a

i P RS TR B ] A T e
by mipmgRupgcrifRal baboh Hﬁi&&bi@adtﬁéﬁ@@gl_@ﬁﬁiﬁ b phag %luﬁ&%hrga ebe

cteria may instead secrete nultiple “coOpies o

. b
dried ?ﬂaweﬂﬁegwﬁwrﬁs (Farte 06 (F)dthan altsanative nfethiestsiof phigrntaceutical powder

i b =) to the target. organs,
forrr.lafflﬁig, S}E%iél?{%&%%ﬂ?gtggegang?acy afr{‘}g(gftﬁgg}eé%pg}lgc g‘g’&%ﬁ (%ﬁdgn somie cases,
stablllzmlglcgn‘lpe}jndmucl_l asdﬁ‘éhdl@gaéucf@?ﬁﬂﬁergﬁgﬁ@,fblﬁfﬁﬁs or'\éuﬁlbd':tﬁx!lt@ may be

r.ounds panni_.ng ma performed until a_ popul ation
A I Nt
fficiefily omae kb S Rk bR iR testi
SHe by :2 equenc Ll;??hﬁ{eb%?\ﬁg% i(#rﬂrglé1 2@%%’?@% %ﬁ%/eh&eﬁltlé;ﬁ%lgetrs :uﬁlgl fﬁtestmal
proteagsfeptidases prbalisorptiontergshtyeasfevintertinal ligingdent i f i ed
targeting peptide may then be produced as a synthetic
[0048],Bpsagde obthexpartitapaptifestpdiendnianesdrty atsalgbetinaiear( Alepbnding
., 1998a, Snmith et. al_., 985). [0053] .I.n sone )
upon & piymneraenie Slistdlabtied ﬁhep%%%%ftﬂ_) fOH_%;Pf@éma@wttoa» age, weight
and hdalth bhehe suBRYS the RAFK Fh® é'ﬁgntm‘%‘%g%hﬁg b&%ﬁﬂg‘f‘ﬁ%&gﬁ@%
omthe Tibr

of subtraction is to renove phage fr
frequepgnef theaimento Qaspgrstod peptives mayaangetetweangbouiof and 3000 mg per 50

' | ' di t h
ke body Y AR brefCr iR 1080 000 M RRE OB RGeSty B R8G50 ke 4
dose of betsigen Brand 80@mg/FDkg L4 BP bémirtistered dividadhiog RePddsdePer day
be i qent i.fied after prescreening a |ibrary against

or in ag%aﬁﬂl BcasBior lneme studyesingle 58P 1 diess eforeptifie edrainistered to
humanl JuBfe@fsYed¥d AEpS k" ﬁ%ﬂ%dcoﬂgéin%ﬁ%f%%rﬁgiﬁglfﬁgrgébedgf ¢8d Ld 600 pg/ml

... tissue or organ I nterest.
within §Qiie A 8@ niiwepddeloeA094hr e known and nmay be used in the

16 practice of the clained nmethods, for exanple as
Phagedisplapsed in U. S Patent Nos. 5, 840,841, 5, 705, 610,

5,670,312 and 5, 492, 807, incorporated herein by
[0049]r@drmireerabodients @if e AiichePRBinpEE oLl ntothG¥siBhder@binding

. . pol egti des or proteins nmay be used within the scope

PeP“d‘%fanﬁﬁ’é Eptileraimetics ohyritous medtels ipaets sush es PIGF. cRIGEHinding
eptidéd | - [ | se antipbodjes or. ..
poptid{STBE Sy Db Lqerkihe Bl 3hy oI GRTR WS RN bl fipitine o
the phage désplayrtedinipre. Sfevivds mettosls ofiplsipe displayentlitetdnljueaRs padducing

vrs 5k o SRR AT B ol e b s
5,223,4%2%5?%699 R 8,068,829, abPStFhieh iih8RBoratddHePdiA '139 Yefelence,
disclose methods %or preparing a phage library. The phage display technique involves
genetically manipulating bacteriophage so that small peptides can be expressed on their
surface (Smith and Scott, 1985, Science 228:1315-131 7; Smith and Scott, 1993, Meth.

Enzymol. 21:228-257).



bi nding of P1GF to its receptor(s), facilitating or
activating binding of PIGF to its receptors, or

m m cking part of the P1G- nolecule or its
receptor(s). [0055] As used herein, a protein,

pol ypepti de or peptide genefslly refers, but is not
greater than about 200 am no

imte 0o,, .a protein of . .
["05"1\?{‘?8 Q?gtﬁ%cald& has sean) congiderable pErpiess de theroansirustied of phapeadisplayed
HidBaRirica apaliy i . ; ajm no
pe}? i d%n an d/ o?ﬁgieggg{)@% etg)g? %%ﬁ‘% a (E)h l?t% J %P‘GVP %gg%%ﬁ%rag%are used
to isolgig neptide ligands Foor examplenthenseof pdpeide Hbrmics Paoheddit possible to

charagt B8 RRRULHE 1P BEeBlos Heang Pindingeranis e damtein, such
as antibodiespaedes in il MO @61oresRRME PERT fg?fﬂg'ﬂ{a!t ﬁieﬁ&té‘&ellluﬁa? Abherence.
ound 1n naturally

. on&eaf the 20 common ani no acids fou
This giethaf hpngisp besndisad fo igentiy novelgeptideligands fliae chagrserve as leads to

' id.. . As .used herein, an_" 0,
the Ao B B A i R T Rl Pl A5 7 A i Rignce
279:33%)). Imngdition topaptidek, diegdrpastomeloaidscR A ﬂﬁ%léféhgin antibodies
may afl ?eg. kgaovvn in the art, In certain enbodinents, the
Y 2FREP GIRRLYES op e BrBrepPyee prficleaéAmper 9bqlfd8e). al |
i.t hout any non-amino acid interrupting the sequence
[0051g}arggting amg dHdssrpmess selastive frsie sivsousamitissie, célktype or target
lec§l8 i r cl . .
e ol b s ? SRRl HER oA, 35 By Sa0gp+-s66:
Pasqualiagi 1998sTlef Quare JpNotle Medod3: papt 62¥e Ivbyiehe libhirg bf YRiRd
: .0[, more non-ami.no, acid poieties. [0057] .
contanﬂ}é% gﬁtgiax%‘f%get{nﬁ,é)ep’%$ is ?ﬂr@pgfqgecg’g% Pdpacreanipa oipabekated
ti3s0es, 86ll 6/pe aHRRES hh@! :
O oo e . e ol AR gh LSl oo g B0 PR
COll?Ctﬁ‘g ot g dhat bind tera tergstmayp he ehtadi frore d taet.ovpay akswtelbtype or

i ' ' imted.t . Sh
target lﬁ}glglgléle'fﬂg g%b@%{&%ﬁ%&%&@%@%%q f lgca;t[ E%g&ai Ug\llJmal ogm_ o
0052135 S 0250 AR g o eiapcn o
of pannng, rRekbirphan Beihllykdd by ﬁ)ﬁ%& W H&%ter@g&ag iﬁf'iéz?d A REpitiple
AHy1 al 1 o- Hydr 6xy u

copies gs ni no- propi oni ¢ aci d ysi ne

- A
PiAeR S dispiay apardcumyipses. 1 desoedythe hinpbfiedipimgednay be
. . . . % I .
expf)éeﬁ‘ff@ Hg/hgﬁo %{) (?rgFl?s‘lf] ggsuxg '6812 E}?%:s ﬁ%{é)é%? h}o&ecgl{qp againpmd collected for
additional goesised paenidne M yte F@iﬁ&@bﬁ;ﬁ@hﬁlgﬁﬁh}db%érﬁ)ﬁgl&d until a

al | o= 1 sol.euci ne Al b.2- Ani noi sobutyric acid
populatﬁzmﬁqfﬁcby?eq q,pé:cf%llg ndess i @btained. The amino acid sequel)llce of the

peptides may be determined by sequencing the DNA corresponding to the targeting peptide

insert in the phage genome. The identified targeting peptide may then be produced as a
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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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roved stability or activity in
a01dm01ng y y

[0057] Accordingly, the term “protein or 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.



Fusi on proteins [0060) Various enbodi nents nmay concern
fusion proteins. These nol ecul es generally have al

or a substantial portion of a peptide, |linked at the
N or Ctermnus, to all or a portion of a second

pol ypeptide or protein. Fofgyexanple, fusions may

t he reconbi nant expressi CGRABLExA protein in a
het er ol ogous ho%od g’é\ﬁ%ﬁ‘iﬁ}#ﬁ&f& Lidd'al i ncl udes the

additi on of an inmmu oqgl ca tlve aomal n, such as
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Apm! WQS&nﬁlopﬁhéﬁd ackd) the art. ThegeLyedNguesyllpyat ve,

ane | evel the hrmmnmm zatlion crude
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meuslzmg-mhmnﬁmim@lrmm c and eI edﬂleophdrlédnﬂmmtnechm ques

th . achi o

Dpr p u?ﬁp@é‘ﬁ%\ﬁu?‘@nﬁ&%fgen\én% (Zﬁgrlylt |Q’5‘ﬂhr’?§?hc\)§;

EtGl}pF‘N-EﬁH/lg?}{/élﬁe surted to the preparatfion of a pure

pptidé are |on-exchange chr tography gel exclusion

19 chr omat ogr aphy, poI yacryl am de gel
el ectrophoresis, affinity chromatography,
[0058] Poaateiwsadf peptitlys mhly beratadg bgphy tea:hnhqus &adeg to th@se of skill in the art,

mclud%]l%?'q ggﬁx%ﬁes%gsc{fégg %%ng,r lpé]é/pel?ﬂdsf ar jpe Pﬁlcﬁﬁﬁ t ough standard molecular
biologfal @ EEPiY 1‘5('5_1511@ o?rprSféﬁﬁ $Phbptide® GRodh ndafrhOYSurces, or the

t echni usswtabe use in protein purification
cheml@ai esymhesls kafopwateins mhpgéldw Biei nuclgotide ad aprotein; rodgeptide and

de, for e recipita
peptide EpiEes BEeP R Bofl e bRictnant kb OPIED' il have been
previoHEH AiselRbd Qi mfa? bk ened dyompeetizdd digbiak@known to those of ordinary
chr omat ogr ap steps, such as i on exchange,

skill i ithet «'llr&t IQJW su,cg\ﬂ@ éseplﬁ éh%NaﬁSﬂéﬁl &-apptes far Bt%e%walogy Information’s
Genbagfc];a(k:l g pﬁ&%é’@@g E}?hﬁ;&)’b}f) ’J:] Ldiflg reg@@ds for known

eS| S, I'nation ese and ot her
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bel d h
be knovs(/e tc; t \(/)Se 0 or%matry sek18 rn? %{e art. g?ternatlvely,gvanous commercial preparations

of proteins, 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



the various purification steps may be changed, or that
certain steps may be omtted, and still result in a
suitable method for the preparation of a substantially
purified protein or peptide. [0063] There is no
general requirenment that the protein or peptide always
. be provided in their nost purified state. |ndeed, it
secondpry stryatueerpBen, & exhaplel Inbosaudsst.ailapside FupuMimetées” in

j iLity, i e i ' S
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protein product, or in maintaining the activity of an

increasest phsospiian aresdhastomadizarintsstinaand{pr snprvad sigbikipngr ackivity in
chr omat ogr aphi ¢ procedure that relies on the specific
affinity between a substance to be isolated and a

::,rpl ecul etto which it can specifically bind. This is a
P Y gand type of interaction. The col um

terial .is. synthesized by . coval.ent coupl i one pf
[0060] rsiows GEPRITARNY HaY CoRCmaisiR SHTLeiDt o st prolcculis grngalty have
all or a/FRBASAH AL poRRAGT G PEPAdS), 1ifkedPat BRPNAHOC RerdtimBe RNAUSXa p&rfieh of a
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substance that itse|lf does not adsorb nol ecul es

C o .
antibodyrspitopen Yt anpder dseialiora,od fusion may wckdsaachme gk a groiety of
] [ : il i ; /) -

use for SR Afn, SBONE| 8L ACL S (Rl Sk 8P ok, B PEInR3 1%5%0
589; Chitmdcingg aby 198 ¥ Vee! 6a:He4 1-#6fen.d Methmsls lofl geesatingr fuviod groteins are

relatively tjight Dbindi And. it shoul d. be ssible tQ
well kg e o8 b0t AE1F Sttt Cims oy iR 8 Ristasle
chemidahﬁtdchﬁ@ﬁﬁusi@%oiﬁﬂéﬂbmb%&s—ﬁﬁﬁh@@@&eﬁ@%&e_ H5VOLsShh8siobf the

peptides may be synthesized, in whole or jn part, in
complese Fustanaotsin, o b aBehiment ef B saquence coeeing & figgt protein or

peptideit&%’lﬁgfgéi %@ﬁéncte%ﬁmﬁi g ?eeo%(@]?%:p;ﬁﬂ% of Mogéfﬁt {’oﬁo‘gecé lgx eé%ression of

Vivo.

rs are C rcra ava & an
the intd¢s Gdionpratpor dance W th known protocols. See, for
exanpl e, Stewart and Young, (1984, Solid Phase Peptide

Piotdepissficotdn €d., Pierce Chemical Co.); Tain et
al ., (1983, J. Ain. Chem Soc., 105:6442); Merrifield,

[0061] F\I/Ié%@@l%a et bﬁﬁﬁ?&isg@ﬁ%%ei@éﬂpe{pﬁgg %riay%%o@?é@&y Bk hProtein

rrifield (1979,  The Pepti , & oss and I enhofer,

purificatite, techiiqube nicwelbkessn toNbosevarskill ipghe art.28U9se t@hoiques involve,
at one I%\G,&E {h%%osrheo léreliggt‘i:"osﬂ an Sclijl? elﬁ‘/ac];igr?zrigo%bo%e gelllél,ptigsge grbgrlégn o5
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



to 50 ami no acids, can be readily synthesized by such

met hods. Al ternatively, reconbinant DNA technol ogy

may be enpl oyed wherein a nucl eoti de sequence which

encodes a peptide of interest is inserted into an

expression vector, transforyged or transfected into an
chro appropriate host cell, and cultivated under
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[0063]Aﬁ1iér9 ﬁqié)e en%x%in)w@yrgl% %tctg% n@en]? n %o]?delfpuéﬁ n’fv%g gg gEtyided in their
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punﬁc@t'i&fjéﬂ&;s ifl '30%%1 ARbh S rbg ultlfim?rg dnfﬁea{ﬁ% s gf&k‘ra sarpe general

punﬁcwmemee Eemmqﬂe tithie apprediaed viek % cbmrgecdah@gedco\r@hﬂ e

brt rahbi t referred chorce for
chromeﬁo 0gra dﬁg‘??@g&ﬂ PsEdewill gepgedy result in a greater “-

fold” pﬂﬂﬁbdﬁiml tE&m thBQhkle %éhﬂﬁh@ﬂﬁ‘lllzﬁé‘g 1P Pe%grﬂg %ini gﬂaﬁé’rﬁr qp‘”ahé/ system.

r epar ed usr ng conventi onal zatl
Methor% ecxg iarg 2 lover degnea phichajive rpunﬁeatlom ey hopedviarmygdén total
ne. or eri mental ani.mals,
recover?ﬁﬁﬂ)r&gmﬁ;r %W%ﬁi Hﬁﬂg@g t%?Cé]P{I%O A EYRIRSSCd PEEIBA t o
[0064] Q{f’ﬁﬂr f gklnﬁ)gl f ek I alsn tgicﬁrg aﬁ&'a 3% u?!%lﬁgtn %@3;53 thneas%emﬁc

afﬁnltyghemrfefﬂta smbstaﬁrtdm'b)é isatbd ﬁﬁﬂé ngletcﬁf% h'i'@*
prepar i ng serum sanples fromthe V\:ﬁw lltoodSpeflgﬁ%%’Ibmd

This is a refienior-ligaph P of Bierastiony dig cohunint mafenplin ogethestiddyby | t

t .th t
coval e b IR RG ST i RSBt Sigh 2 masnetic
bead (Dymnl) 00g éﬁpha:no:ib ardephafex bedX@MRtndcYa)2NHe @Bﬁrﬁﬁf&%nal is then
and

eyhol e |inpet henocyani n (KLH)
able to Ep&%fjﬁéﬁ% é$ 5h h‘reysubstance ﬁ%pm the solution. Elution occu1s 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.



al bumn (BSA). O her al bum ns such as oval bum n, nouse
serum al bum n or rabbit serum al bumn also may be
used as carriers. Means for conjugating an antigen to
a carrier protein are well known and include
cross-linkers such as gl utaggl dehyde,
m_mal ei. m.dobenzoyl - N hydr oxysucci ni m de ester,

c AYHbeTG £epdideaand bi s- bi azot i zed benzi di ne. [0070] The
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of intefih 1 ARTHES iR PR R (o FPER pE ey ot an ppropriat
host cellprauhéwtivatedundir semﬁﬁl@hs Sopsist e expris@6h.i On al so may be

gi ven. The process of boosting and titering is
Antibadigeat ed until a suitable titer is achieved. Wen a

desired I evel of immunogenicity is obtained, the
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|nvolves i mruni zi ng a sui table an
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stinmulate antib pr oducl ng ce
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ynphocytes (B-cells), are selected for use in the
mc@éﬂ@ﬂ’gtblodgwpr otocol. These cells may be obtai ned
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[0067) golypl@nalmab@dlehlnaxo te preppice. byﬁﬁhﬁmwlﬁdgﬁbﬂ §mﬁﬁﬂw1th an immunogen
bl o cells are preferre the former

ral d
and col B 5@ et nnpeipel el Amwidntamoagapmotissriegmay be
used forcth pfodubedn 6f ftikétal T9pihly s A8mBl AREBY FShuction 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



stage, and the latter because peripheral blood is
easily accessible. Oten, a panel of animals wl|
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nu?tioge? H) a carrier.

[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



purines and pyrim di nes, whereas azaserine bl ocks only

purine synthesis. Wiere am nopterin or nethotrexate
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[0074];’21% Jg}tiﬁ%dylp?ut cin gy@ﬁl g%? ﬂ‘oFﬁ% 111 n'ﬁﬁ% go 1ma1 hd e’cﬁen fused

with celh'st oﬂmdymmtsdi mylehmeccwllll génenae]gr onsfhiif ¢ sah@epeciesds thé efimal that
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t.ed te t
was 1rr (ﬁé@a %lgmgl)ggﬂ g‘PFg%P@S% ﬁ%ﬁ?rgﬁma&{oﬂwmg@smy c
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often into the peritoneal cavit
deficienpigs Hhap rasder ther incapahis of grbwtﬂgelntcyn@ntSblattl\xmedls edhidhosupport
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h concentration. The indiv

P3 X6§ eA+88 é%b@l@ 1|§24 gpalooéglwqmwu, MR@ﬂrloMP\Méf)éat&-aaG 1.7
and S1TBEOR Bl Wy fof e AEFEERAOIER s PEAIE L R SRR 4m210;

and U-2666@vitl $60-GRG2, maaqu,)Nanye dnbwcezzpreareaﬁaeemmcoaﬁecﬁon

ther purifi ed if desired, using filtration,
Wlthceelefﬁff ¥P¥-ugat i on, and vari ous chromat ographi c nethods

00761 YA e S M@Z%%%L%ES%JLE%&% cells and
mYeloﬂgz!rt] é‘élzlg‘?g Ef)fr ggﬁéq gﬁ&%{% ? 13%1 S d‘gﬂfﬁ%ﬁﬂ% ﬁéya #d ratio,
though ¢zt @itin eniaybv;arp épsai aboot 2(pamaatrmm 1 geBdsp&vtively, in the presence of an
agent or agents (chemical or electrical) that promote the fusion of cell membranes. Fusion
methods using Sendai virus, and those using polyethylene glycol (PEG), such as 37% (v/v)
PEG, have been described. The use of electrically induced fusion methods is also

appropriate.



of whol e anti bodi es by conventional nethods. For
exanpl e, anti body fragnents naybe produced by
enzymati c cl eavage of antibodies with pepsin to
provi de a 5S fragnment denoted F(ab')2. This fragnent
may be further cleaved using a thiol reducing agent
and, optionally, a blocking group for the sulfhydryl

[00779; lFlabi@ﬁ pf(ﬁ;%ﬂlhﬂés (6hallyy %E’@dﬁ'c@ ammqu@ﬁdﬁ WU frd@ehdiek A988d 1 x 107
produce 3.5S Fa nonoval ent fragments.
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Pat. No. 4,331,647; N sonoff et al., 1960, Arch.
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Wlthkg)ﬁp}g%ﬁ@yé For exanple, Fv fragments conprise an
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span ifi calkiure rah& gémm:lty &e vMﬂinﬁﬁKbthv@Wﬁl TheefiroabE Bﬁllyb:)éll@that can
Vp tide Ilnker se S|nle chaln anti gen blndlng

survi ﬁr"gfh& sRlschiugppsd 1&@@6 fyrmed Ao pryelomy: apd B-cells.
structural gene corrprl si ng DNA sequences encodi ng the

[0079}ithis syl tyaingieionides a pepH Aéan @fdlybydoms Bomguhide snssificdedridomas
are sellebt'ég eﬁ“yrz %&W}? @g‘l\g}%‘% -Bhoq' h%ﬁ&cfrhysr 1§ u%grgzedilelfyt (}L@l%?lh% (fl'beoc[?@ § gy single-

clone d1ﬂ1|11tmnan Imnsﬂotlw |p|late§ &Ilh)v&&ﬁ bly. testitmg Ithela fﬁhﬁ/ldltag Slﬂhé#rsafiématﬁl]ts

ost  cel | ze a sin epo ypepti de chain w
(after g‘?%‘f R o %@& efh b&lﬁ&l@wﬁ& rediivityio The awsanshanld basngisiys, simple
and ra féir s&h%g ?ﬁl&%ﬁfﬁbﬁs&%&?l\/\é@% hﬁ%%&y% 52tﬂc1t§§s%ays plaque

[ ow et a 1991
assaysthMHomenmmysg@nth@Mke Bird et al., 1988,
Sci ence; 242:423; U S. Pat. No. 4,946,778; Pack et

[0080]aThe sel&x@R] hyBiridbihas ooldabisn bds'bn&ﬂ? HiluradnSalodbintd 89%vidual
Rev. EI otech., 12:437. [0084] Another form of

anﬁbogﬁ TPEIEB8 a5l fings; Mdvieh ¢lanes cpe fiendhe neerfigalgd frsielaitelyrig provide
mADbs. E:THP E&m%{gs%é e prﬁ(ﬁfe@f@f )p?&hﬁﬂoﬁ R ba%%%ptA ga%’?ple of

mninmal re ognition units
the hybridoma can be injected (often into the peritoneal cavity) into a histocompatible animal

of the type that was used to provide the somatic and myeloma cells for the original fusion.
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



be obtai ned by constructing genes encodi ng the CDR of
an anti body of interest. Such genes are prepared, for
exanpl e, by using the polynmerase chain reaction to
synt hesi ze the variable region from RNA of

anti body- produci ng cells. Sge Larrick et al., 1991,
anion to Methods in Enzyrml ogy 2:106;

they c%abi)g gga%lgy ogﬁalnegp glgh coporpgyatipanachonaod uqlqd'hygquplaseans may be
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pages
methoés such(a@dm)c on@@ianywmm@why ANTI BODI ES: PRI NG PLES

AND APPLI CATI ONS, pages 137-185 (Wl ey-Liss, Inc.)
CRiavérction efvinithodp rzedenint | bodi es [ 0085] A chi meric
anti body is a reconbinant protein in which the
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produciingantibod fipasmsardkdis@eiens U$ Mat.iNb. 41038,99581 . iPGt. No.
are also replaced with human FR

| on tj bod
4,331 é@qﬁ\g et ¥y W@séF%quqh@nsBmhvs 189:23Y Partet, 4859, Biochem.

1., 73: f one
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Press), ca@erOélrgpaptt alr(eds.pues!, Gunaﬁmmmmwm IMMUNOODEE, (John

used for therapeutic treatnment of subjects. The’
W11ey@2?$ ?ty of humani zed antibodies for a target may

0 be.increased b el ected nodification of the CDR
[0082] a‘%‘g‘ﬁféﬂ@é@ds ?f\e)@%?dm%ﬁzmhewé@h@ﬁ woestion et ey ghainote fofm
hlHEY t 2. L0e
monov 'ﬂ%}ﬁ%aﬁ%‘]ﬁ?ﬂ Rg’g?l% ergQ eﬂtl cfe%x%%%nl??ﬁsr&% %matlc

art.
chemicp} @rcgmghchteghmgues almanw be useﬁlQaﬁﬂpng 32tha Fdigniatsihiey®rthetntigen

9 1534

that is c%%m%%/ tpg 11}&%0 & Y- P aingg}f% o g%ldﬁ’{pp%gﬁ@?g@ association
of Viy aReW dhiatiiseThis assb8@Bon &2 Be3oncd PATRR S4s &Ec@ded in 319(%} gt al., 1972,

Proc. I\ﬁgﬁt echnol o[%A9 266; Singer et a .
A@eﬁ@ﬂV@lMﬁbd vametle chmys mwjnbehnked by an
t | -t
mterrndrig‘{ﬁ;ﬁﬂng t %erga({ri)ﬁgu i ca% %%dsgfhengﬁ? % g‘&&l S&h Wqﬂgﬁgﬁmgee

Sandhuyrd§9% €rit oRiervd Bidtech. emm e, in Coldenberg et aI VO
91/11465 (1991), and in Losnman et al., Int. J. Cancer

) P, oot s i
linker. These single-chain antigen binding proteins (sFv) are prepared by constructing a
structural gene comprising DNA sequences encoding the Vi and V7, domains, connected by
an oligonucleotides linker sequence. The structural gene is inserted into an expression vector
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



anti bodi es are obtained fromtransgenic mce that have
been engi neered to produce specific human anti bodi es

in response to antigenic challenge. In this technique,
el ements of the human heavy and |ight chain |ocus are
introduced into strains of pgce derived from

errbryo Ic.sfemcell lines that contain targeted
Compiigiif MEhals3R FrRanelnem 3o B b hey SBRSFenarti H42hU.S. Pat,
No. 498817178 h synt z
0. 49BBITS! elcet 116 008 PARRACIALE 11 5371 YAAGHE FoB TR Ry,

Bioteghanl 2#37used to produce hunan anti body-secreting
hybri domas. Met hods for obtaining human anti bodi es
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to exhi
ANTIBOPIRS ZRRINCIPLES AN APRLICA TIONS, pagesi 187-185 (Wi -Liss, Inc.)
essentially endogenous human anti bodies. In certain
eGhbodricemt! Humdized\wiibBdies met hods and procedures nmay
utilize human anti bodi es produced by such techni ques.
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antibo e]sﬂfﬁmﬁ)f&r iy glso be increased by selected modification of the CDR sequences

(WO0029584A1). Techniques for production of humanized monoclonal antibodies are well

known in the art. (See, e.g., Jones et al., 1986, Nature, 321:522; Riechmann et al., Nature,

1988, 332:323; Verhoeyen et al., 1988, Science, 239:1534; Carter et al., 1992, Proc. Nat'l

Acad. Sci. USA, 89:4285; Sandhu, Crit. Rev. Biotech., 1992, 12:437; Tempest et al., 1991,

Biotechnology 9:266; Singer et al., J. Immun., 1993, 150:2844.)



sequences (Marks et al., 1991, J. Mdl. Biol.
222:581-97, incorporated herein by reference).

Li brary construction was perfornmed according to
Andri s- Wdhopf et al. (2000, In: Phage Display
Laboratory Manual, Barbas epgal. (eds), 1St edition,

Harbor Laboratory Press, Cold Sprin
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[0091] In one non-limiting example of this methodology, Dantas-Barbosa et al. (2005)
constructed a phage display library of human Fab antibody fragments from osteosarcoma

patients. Generally, total RNA was obtained from circulating blood lymphocytes (Id.)



engi neered to produce human anti bodi es. Bi-Specific

Ant i bodi es and Conjugates [0094] In certain

enbodi ments, the P1GF |igands disclosed herein may be
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Paeeh |yI ofﬁ{l%“’fhg nm ﬁ o%ny%t%géql g‘fﬂ?@’rﬁﬁg}e t@ﬁ F%ﬂ?ledwz thsgapeigdmmune

system|remkigsimactcol or ect al cancer, endonetrial cancer,
esophageal , gastric, head and neck cancer, Hodgkin's

[0093] IThepieacRouke® &as HAREFHrmBTHA batiineh¥hAbGed RAL (vt gptificial

Hodgki n' s | ynphoma, ovarian Cancer, parncreati ¢
chromqgpmgsydhaticepfainstmortiang of thedwomn IgHpnd dglahea kef)Getludiap the
Preferred are tunprs that have

majority lok ﬁéf%ﬂ%l@?gﬁén & élg(;eghal%qg ﬁ@ggy&en&m@%e@gﬁm@ésequences.

constitutive = expr _ _
The huei mrarizbi ecbgtom epetbicanmisdusel 40 §&oraty hﬁﬁfoﬂ???&ﬁfcﬁfgqg cells
which ant |$ens t hdaI rrﬁlyb,e tar get ed include, but are not ?
1ch may heprgcessed into Yhsiomgs By pewn techniques. A3Zernilolme@yimmunized

with o g G e R ohlE D19
a0, 1. Cos, 13:‘5%2? éh%@?gl’ ,n"&%{n’l@ﬂ?ﬁ&“@ﬁ?%’:’hm
may be bayestedand/@Ryrofited 95, stanGASEchnkites alRBudséBatiovBUni Vatiety of
: 5 CAM 6, .., EGFR, EGP-1, 29
strains &%n%%%ar avaﬁgﬁe, eac}(15 of %ﬁlAc% is capable of producing a different class

of antibody. Such human antibodies may be coupled, for example, to PIGF 1i gands by

chemical cross-linking or other known methodologies. Transgenically 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



EGP- 2, Ep-CAM Ba 733, HER2/ neu, hypoxia inducible
factor (H F), KC4-antigen, KS-1- antigen, KS 1-4,
Le-Y, nacrophage inhibition factor (MF), MAGE, MJC 1,
MUC2, MJUC3, MJC4, PAM 4-antigen, PSA, PSMA, RS5,
S100, TAG 72, p53 tenascingglL-6, IL-8, insulin
ow h factor-1 (1G=-1), Tn antigen
Xenolge{%\ AYSEFR bﬂte]ﬁﬁlé nilizesmyi tepesgenic animel thetdras been genetically

en 'n@é}gdgﬁ%d gl% tigen, an angi ogenesi s marker
& > P(])agltel%@?%{ an oncogene marker, an

Bi-S g&ﬁ t~_and other tunor-associated antl gens.
) p g%qﬂﬁ)éﬁge%%gﬁconjflgwf associ ated antigens include

0 e B30 L B et

combiha2@Ow#B hhotiel rhbl@tmer tt&dhedk %Qéd
1 i e 44(}) & Imoleon gt o e o th(ea Atta%ﬁe%t ma%g%kther
covalegj or Bej-gaypleng amopwwmp@a ARIGE ligahy malyéfeeuttad(ed to a bi-

SPGCIHCOAQIQBJ)%}ABX abh %\‘XI%O%E/ tﬁﬁ%% f'i E%egq%gg ﬁfgl sgtgg)p?lg f(l)JrStﬁe P}GF

roduc I - speci ant
llgandfamégnetmnsfor E«ilseeseamzﬂtal taifget aRpehf My@%h&%'c@ﬁdﬁgg relating to
nent.s can be  produced in

anglo?pg%% @gx%qe& m&gggstl%gq(cell(@gglty aay b be t@gp@énnclp\dmg$ubn¢tdrm1ted to,
pinasyes skt e e 1Sl s, W e
d1seasg|@xob@ A diseasst glcgna@v«p c@na[ srticomho st asthinb addema, pulmonary
hyperthRRAE ok and RV FSHIEROT i Ly %'agiﬁgdlabealgﬁ@tmoyathy,

nmuno

maculardegmmeﬂ ccﬁh@al%i(iﬁ R5EHOR, NEBGELRHRr ¢ Mﬁ %%Ib é
angio om)t@q sequence that is preferent| alTy éxpressed in

E?)F?W@Fquéﬂﬂza%m,Ifgstengmmpﬂoammmﬁmndeon bfidr vaselar
traumal) &tlaﬂg'lé&atsﬁd hérﬁc)]%lﬁflé){ﬁg v{ﬁ% ?j%%loﬁﬁqo%}aab gk%ﬁlcalg%% C%E(?%Vs\llqg ﬁgronlc

caseln genes,

inflameghten e Bbrosist degh obndus nhigaesigagd f:vbﬁnd"?ﬂdﬁﬁlatﬂé\ﬁ' eNefodd for

consf R iR sPa T GEmY-rsgscenisbrm dsbaub ossanple

in U.S.fRagehit A pFREAIRLPUBASSIoni 1¢
P é:)gﬁl TRaPubHEAIC an% %U?%Oﬁlz_glrl? g{?écp%'/'l g)%o@ the entire text of

Whlc}l@é’éﬁ?é?@é herein bwpafersséeon cassettes are coinj ect ed
t he pronuclel of fertilized, mammal i an eggs,

into
[0095] WWherp therbd- thaﬁlc amﬂicnig'tleldilrgané%ntﬂaﬁ alghlﬁﬁwmﬁfgg-%ssocglted aﬁltl gen,
emal e.. and allowed tqQ gestate ter birt
itis anttq%éétg‘? %&fﬁﬂy ¥PeoLiumozs audanyiype ﬁ“étum%hg@ By boshtargeted.
Exemphtiif}@@@&ﬁﬁnm/s HathRehe tfﬁ‘%@&ﬁﬁ%ﬁme h&:t0 ggz?ﬂhofb?astlé Eeg kemia, acute

anti body to be present eavy an
myelogeponsdeykentia,hiliary Gﬂ@@sdﬁeasbmmem eerticyl cancérhehrsmrmmphdoytlc

1 e femal.es | anal yzed for the
eukem{gér E@g&%@ﬂ%&lé@eﬁéﬁ% cukemy f?%}orggtaf%cgn? zg,calaqqr,, gsepfyageal,
gastric, heabashieckshngr, Hé@kﬁﬂd’ BriphosA A b&Rkr, tﬁﬁ%m] non-
Hod kll n.t ﬁaart The antibody can be purifié rom
gkipes fym 3y O¥RTHGANEeInRATISERISC R#foah aliomeimelanoma, liver cancer,
rostatefiafcer ARl e { for
prosia bi - gpem fi Cﬂ%?{ag@%ﬁ@%l nléfetf%?ede%? Mh@ve constitutive

expressipptof G4GF ogivdsich can bam:nanata@tcelﬁxf)eﬁdmcml ecul e, such as
an anti-angi ogenic or anti-tunor P1GF ligand, is

[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,



adm nistered to a subject after a bi-specific antibody
has been adm ni stered. The bi-specific 30 antibody,
whi ch woul d i nclude a binding site for the P1GF |igand
and one for the diseased tissue, |localizes to the

di seased tissue and increagses the specificity of

| ocalization of the effector P1G- ligand to the

EGP-2din-éd¥dBe 735 JEERYnS), hypedn indagibly ’r“@aitor AN C4-antigen, KS-1-
5
s RRIODSAR Shecr BEGR YDA FELSISH MBHEEWGE TR, o,

MUC4pPANpeantipen, RS, PENIA, Rﬂﬁi IS&?(f) fﬂ‘mwespfmyedlamm,mlﬁﬁ I1.-8, insulin
ecre sure tQ the effector. nolecule en a

growth P@’P’é?gﬁ% ES &%ﬁ%‘b&hiogis% S cdpi A EeRH AUBPT RECEHS

antlge:n'gDVEGEH @7J1% Qitf&%ﬁ%n%n@d@%ﬁglstrﬁaﬂ(&e(e éd']ﬁ?-ﬁﬁbﬁ)ﬁécﬂﬁlt) | 430
antib Pretargeti ng net hods have been

oncogedemlme@ @rmogma@@t,tamé other ganormmmdj ardigens.i Becenf reports

t ect.i.on orther agent
on tumfiPhS5p B aRfed B AT o QbR ez 4 1:992-97);
Hatﬁeldieﬁﬂr u(m cmr Canediidiig Taﬁg&?@@m@m 8RtVallbohmet &.a1.R3005, J. Clin.
;. Goodwi n et al ucl . Med. 29: 226,
Oncol. 2@%3614&5@%%6@1 @005, Apn. Syrey 2421&/&%63)282101129@1’@119@ -herein by
hr et al., J. Nucl. Med. 29:728, 1988; Klibanov et
NucI Med. 29: 1951, 1988 Sinitsyn et al., J.

[0097] :éegin %ﬁtfﬁil%gq‘g%dng@gﬁi Kt%lée?lfs r&ﬁuc?lbtl-’sp 1ﬁLN(§th bodles and

antibod§8rdebknts] 964 exaRade rbelsj)d:cﬂat arﬁibodwﬁia;litta{tle&}B fra@ﬂqeﬁ@ @@n be
Pa anel li et aI

Prodmég%&the Uk ofbignseenys 1\@8@5&9 <§9¢s L. gs@(&m%yAeBI%ﬂhem é%cﬁé’mp .
63: 141R?1F"7 15%8 g@%gl;atlﬁg% 8%7\%@3; %%x ﬁl:%p%rg?ég%fenﬁ§§ ref’éljengé'jl”?wo

DNA cO@'tﬁl@tB B Prepargd $hiBecontdiln,. repRLiBGELy, IPGA sb@ﬁentSemcodhtg paired

Tl L 3o e B o e o e
which coMal®8; ﬁﬁﬂmteﬁ%éuerﬁ@tthat E@preﬁr&ﬁi@ll?% ressbli h mBfimarNepithelial
6,472,511; U S. Ser. 10/ 114, 31 U.S. Provi sional

cells. Ep@qu}e(% inclyse, R are Q@/lgggewgggpromogrs ﬁapwplgmb aw and sheep casein

genes, @g‘& {N Haollac obﬁgtggé‘%Zg‘é%B%e&; ‘t%tasﬁﬁgé 6)\?})#1@? len and the mouse

whey a@xrimra)temt gene MYeferhly, 4}2é51n36"19§d ftdgtenBirilanked o@ﬁé S%deMﬁcognate
Ser, No. 09/337,756; and B&S Provi si on(?

genonngﬁﬁqqeggqsl fgﬁn War@t@p@ﬂ@eg g geng. T prapidesa pelyadenylation site and

transcnbﬂ%&ﬁ%fn%ts@&iuéﬂ‘é‘ése The Qﬂpréﬁf&fc%@s“e@ces &1@%99% ectdd 1ﬁf%r ﬁn@ bﬂ)nuclel of
nbodi ments, bispecific anti bodies ar get ab

fertlllzfmion@nmahas egay Whichodre dee imptanteddatoi the u@nd;/crf ) rﬁﬂp@nh@male

*end T e REERE B BRRR I SR oo

trans geﬁeslli%ﬁs&lllﬁsm 6Rlysi4 98 oﬁle@ 18, th8 Qntlb%ag €0 BOPreSont, %tl@ﬁéavg and light

5 776,093; 5,772,981; 753, 206; 746, 996; 5, 697
chain gefie pmist ho exmesso Cq@yl‘regtlmlths same ceih il fram tmgenecakmales is

ot 5P A S SIGR LIP hBFLA
standard ithegindlopicaPiethd@9ncatiinithe b# Theaprbodyadande pSeified Mom the

23,74 fil 2001.
milk usglgg/s%n?c,lard rgethoclls lgrg)w%pm the3 art. 00

referen

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



31 Targeting Peptides [0101] In other enbodinents,
peptide PIG- |igands such as BP-1, BP-2, BP-3 or BP-4
may be used as targeting peptides for delivery of one
or nore agents to a diseased tissue. In such case,

t he agent nay be coval ently3@r non-covalently attached

tib tdo t d| n pepti de. gPent s of potential use
antibo, P{t‘fv %gg siteofer the, lgﬁjggﬂnd;and one for the diseased

tissue Olbbeﬂ%b'ﬁi t%@tdis@%%d tishRding! éﬁc%a%gseﬁﬂee ‘%E'i? Pym}ﬂ 1zat10n of the

cyt oki nes, hornones, bin

effect@r&rlgﬁﬁérgand torthealiseased tiSSImJ(SIDﬂEEB.tem mnadttdnqil@ 520090002945)
r apeut iC ag ents

ns,t her eof | .ar
Becaugé)glté erﬁg%#o oé«?cu Slélasép%clz':l)a(grg&frg %}rq tign gluqbam@mrapldly than the
bi-speBlfiolantBddyg RoMNes +isARA 04 4
20030148409 Ao 1500500 A5 §dgcg§%gé Q%&orgﬁtgértg ttlée defﬁector molecule
when g prefasgeing drategy da oyl than wlmtpe affyctemthokécude it directlgdinked to the

diseas®f RY; ﬁnprlse one or nore of aplidin,
Sa;gg§§% b strozol e, azacyti dine, bleonyC|n

[0099]° ?Eé’f?%?{?le%meﬁdr ¥gﬁ%‘§afg1l,eg& é@@fﬁ%{sealtt% g{gsrqgsg I,tgfggttabrgyﬁglgrgund ratios of
detection Ioe theeapeutit h@nw’f’@btﬁ inples oﬁ?&ﬁh@%ﬁﬁg arld Blgﬁﬁ/@ﬁlos pzﬁ)ggoa&hes are

d SN- 38, carbopl ati n, adr i bi ne,
esc“tt%‘x for sepmale, i @%d?’ﬂaz:t #e U-Sotast Nxel, 863dH<3t Gnomym et al., J. Nucl.
Med. d éjle amet has

e Zg?lg&gﬂ??t :T]Ir% cébfl?%?{]él dgxl\g?cggﬂg&% 16292 1987 O3 Fet a? 7 I}\?ucl Med.

- 29:72871988; ﬂﬁibano‘deuajr mmwmaed 2% IX) 19&8ysﬂ@swn&[)a¢hplwm Med.
epl rupi ci n

50:66, SRR ooyl pe dai G L Tadr boibier i o J. Cancer

4816701 990 Padinel bR r @R dfvo1 €
T tﬁ“@m@?g&r N R R A Sl

Commypn. [zt 1l A2; U5 ubatriNeles, 336,1955 Sticlaciylet alf, IGanxotTest ST:6650, 1991
Yuan PEERCARE BE: SPUTIOQKBI AIRPG! RCe fAPAS &ggp%qragpﬂ%%§97 530;

hydr oxyur'ea,

U.S. SdreNoolﬂziB&ianZd QNBSIdr€o. 09337 Bset RGP o, 09/823 ,746; U.S. Ser. No.
estrol acetate’

16 JEEAR $3° m&gﬁgeﬁéaﬁf&gsw 9l ¢AR 6. BEBat. No. 6,090,381;
US. PO 4xalie U SIS QRQOUIAN 1 ST PGB ATk NS

tane,” phenyl
60/386 ﬁél:,l UtSaRmv,lsmrpé mpphcatomrNo BOI343441; ISQBYTPﬁivW&laI Application No.

o032 Sy TR S N BT b o oo o U,
Ser. Not 69/3pDIF6tendtiog lopx%%fbnavAB@iéauHH Ko26@134Y 86 £ %ﬂ%fgvhl?p are

vi np] astine, vinorelbine, Vvincristine, FicCl
incorpogat emdugsferenseonase, rapLR, DNase I,
Staphylococcal ent er ot oxi n- A, pokemeed ant|V|ra
[0100] By eswigimembpdimaits, blﬁpqgﬁid&tlbadlbwmdﬁargeﬁbm&ﬁmmay be of use
toxi n, an antisense

in treatlﬁg Qﬁdg/ﬁt PS eydo ngﬂr W%g&f @5 a0d qugans, §r cxawplepisingtthen
i R if e
and 4 7ﬁ@1r0a95&1r1h§5rb81%te%fhe?g 5 By Feterence. Avc\il?iltloni:ﬂ1 ethO(Iis are rc]1<3scr1be:d in
U.S. application Ser. No. 09/337,756 filed Jun. 22,1999 and in U.S. application Ser. No.
09/823,746, filed Apr. 3, 2001.



32 art. For exanple, such techniques are described in
U S. Patent Nos. 5,582,981, 5,595,877 and 5, 637,459,
each incorporated herein by reference. [0104] Aptaners
may be prepared by any known net hod, i ncl uding

synt hetic, reconbinant, aﬂglpurification met hods, and
may be used alone or in conbination with other |igands
sﬂé@ﬂﬁﬂ&fkﬁﬁd@he same target. In general, a mnimm of

a&groxi mately 3 nucleotides, preferably at least 5
[0101h iz pibgx pralbadiments, prptide BHE ligands bficicas BibecBPi2c BRihoi BB-4 may

be us@?g?ﬁ%ﬁ%ﬂgoéﬁﬂnﬁgﬂgﬁ l&glgx?eg}szrgf érgeg}rr nti%,% ggé}qcs g{a)as gilsseaggg ti?s%e. In such
case, thaapantaies: dmylchey bf R6REcaRnY A2k APHRTRER blﬂﬁ?lg% {)@ﬁde.

co?tain,the sequence that confers binding spec
Agents of pofgytia) gise melusie dlseswptolrugs dnkinggnzag e nligammleotides,
dioi | ' | Ze 0. preferred.enpbodi S,,. Lhe
re o e R ol D RS B o Fe iR aipidy potymers,
micellgs, ilipesorbésn dampastztpsemcmenbifAiohs tHeadof NBxéhSlary therapeutic agents
and m& I |f]§1 cati 0‘5}1 qf t.he gt anmers by PCR or other
EBH1 1 s erodistlensin 48P s PEbTqation Riok. 20500039651
20040008557 20050193 5UH | | L ence
Chat " prerar ohr iR TRa2er Taal BEooR R GHE Y FONTRRE
0102EMS3RES1dr) &nd inkd 28] amer to a s
. .];ubst?%t e?%I[ﬂ(l)jl% n,ltbgbé rre$§®ré§ﬁ aggoﬁg%?‘g?%ed?“g%l&@épﬁg]é@}%
azatibigqingptreand, aficytidioe, iyompds, oedzasib, beoviant 1 OhalRNA
.+ 0r RNA nol ecul es.. Al ternatively, aptanmers of interest
calich HmyCit SAPETICCl PR FrraRi IR, SHpuBHms erlelgirebloyambucil
cisplatff, drirsecah QCREL 1 1H YSNIRBS &bt | a .
by, phoiphgnate_3¥%ups, pﬁﬁggﬁg?%ag?%§ﬁ§ﬁxﬁp§ g%@g%,%ﬁ%uMng
dacarbazige, dleqetarel pdastisemyeiy, drusomycinglucanirida tetharbiping par e
i 1.0 ks S t.her, nucl eoti des, . or
donam By RS 0b R R BB B Ie8 i Shc BB, cyame-
morphplitgsgioditesinedoxorutieig gdudimnides epieics ethdivontld, SR eMadiol,
) Iunkkgg ougf,, uch as P(C»C)r%EIaced by P(O'S,
eSTAgtEP Posg‘ie@)‘“‘ Poﬁa@]@@rpn , eteposgierphospitats; Bonuriding FHIR),
3' 5'-OQfiolad . " L 120C): i.nyaddition,
R e R 4O e e i NGOt B s o,
gemeitglhine lydraxyprogSstetdnt caprbatk,) ydagsardanidanbadih ARTBMAE adl
as ara%iﬁ be i dent.i cal . .{10107 The aptaners used as starti ng
paragifigsd: el Orin, [ominstipe caschlopsihamiae; THodnpiossterengiaseiteimegestrol
acetatesipelphhliag, HEREHOFuHR] i ' TEINE or
. dou%lhe,- str a,ngﬂédﬁuDNA gﬁﬂgﬁﬁt@%ng,%%@ggée@e;gh?o&%ﬁé?one,
mithragygp pitemycing miotag e ddugrate spradiisorst panabazilidaclitaxel,
ol 12511 ible to cl.ease degradati on
pentosth FSLSR RERBHS SRBIA R fon e e 006e 1SRl hgerone
propiorayx, thabidomide, tiiogtaaing, thivtERNEATH0ERE, SEGLERC frapl rrﬁdsgﬁld, velcade,
. blasﬂgneral llﬁ' i ncl uding fromabout 10 to 400 nucleoti des,
vin b & OECIRIG WHPNSI, Higin,jahninpikorasloashe onconase, rapiddyiDiage I,
StaphyloesteaNGRerbfoxid-an ; epses & er it
Y he anpl it o RS REGTEL o SRS G, iR ol
Pseudotngn@seqxpthm, Psgurdonamias endotdig an antisense oligonucleotide, an

interference 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



33 random zed regions, mxtures of nucleotides at the
positi ons where random zation is desired nay be added
during synthesis. [0108] Methods for preparation and
screening of aptanmers that bind to particular targets
of interest are well knowgy for exanple U S. Pat. No.
5,475,096 and U. S. Pat. No. 5,270,163, = each
art. For axampler aick techyiques are datssibed ineU Se PAiSNiGes: §ex3@198il1 §,595,877 and
5,637 453 Bl SRo B Bk pOM et ur e of | cand date

rati ons of binding,

01041 5830 Blad CAE R e RNy Rt ocombinant,

and pufiSEARAGEShOROasd bﬂax beabad A& or'lR ke@binatied waplo@iee lipands
correspondlng to the highest afflnlty agﬂaners exi st

specifi¢ fprithesamadarged nigengral, a guniaran planpsatimatsied nyclsedeshe
preferagg{ &at %éedrsgﬁ :nﬁ&e%dee‘s,ﬁ]a{ré fiec%gsa%%t effbcl @fffc'%gcﬂ{g% %ﬂa&ﬁ&rs &

rOXI

sequentext mjoftexdthdm i 0 bases apgrtetfeaible, Eﬁhhug}ya;jtz&nere ofill §,20i, A0 an40
grlch %ﬁegptamers with high affinity for the

nucleol ?Sd’%"l‘y ion for between three to six selection

and anpllflcatlon cycles may be used. to generate
[0105] Aptamersdiced i coptara the SeAuCy that garters %i%fh%ﬁ’eg‘@ééb’fb% may be

extend%e}vﬁtﬂt ek hiihg gégéoﬁsu&!a ﬁﬁerﬁ?s%enb@&z@@ dg, @2 fer e% o dﬁéﬁy he

nosi s and | magi n
PIGF-biihding séjuanees oif apt[aﬂlbfsghayl'bmﬂmﬂ@d éytpnmwéymdmglsequences

facﬂ1ta§p% g}e%np&}g%%?%)gggt gglitoé%lelf:%y %@% 'Ed“@f ﬁtlgnlcéiz%gn%clﬁmques. Ina

further @boBRALR ShE FlahltiAg 8&{&101‘506 Rhy 8RBSidel aGpadlfic Refliense MR

anti body fragnents screen bi ol ogical_sanples in
preferemlaliboreaﬁgmzﬁs ar frinds\aangigty te lsahanee theripanadilizatipe optheraptamer to a
substr tigen. In exenplary i munoassays, the P1GF anti body,
usion protein, or fragment thereof maybe utilized in

(01061 bS8 S el B ok RpBIREaf Gl Stoea B
convenfiohal ITNAaJr RN A ksl ecul ¢ty Al lwri@ively, ¥itiBers dd Mteresttniat dodiprise
the P1G- anti body or fragment fhereof is humani zed.

modifigd glegoamw efpgaf theﬂvé/dmmtgroam ogBlsopresenh YhaRamens spaydre
replace'dsoarf ﬂﬂo nffh in%%[}ou Sbﬂlds’%ﬂe{tg %iﬁjglgg %rot%&gﬁl F% g;baﬁ&g%ﬂdg;i%gctmg group,

or actnantﬁd 1bq1ﬂ@parél' d{thiltsdﬂall linkhgas to cther nuiclebtidesadi mey bbadnjagated to solid
vari et chn| es are kno for determ ni

suppor{Se( g 6T BoTe E% é%ﬁageaalﬁylarﬁ Cedgf&hg %Wﬁ#ﬂyﬂl%g

groupsSHEA Ak PRYIO f@fn‘ii&@&j by ?’?@%@O)W PARFS @YO)(BK" E@Qor [’l‘ﬁﬂ@, wherein

purification eparation foll
RisH hydkyld(ilz%lG)@ndtPé 1saallg3dr(é ?@mne gédmnn,dbgayommpy haytt@éed to

wancef bl itk Rl L7 %gﬁﬁ?'nﬁs%% i ol %%%E“%&@ﬁwl

creeni thod f or, det ni n et her
10207) gty vl s P zmpigrint T o6 PR of i fERtich to determine
specifi¢ Bﬂﬁﬁi%gé’q'ﬁégﬁm y b&Lifble- AR &XE WRhBle- ﬁﬂﬁn@élﬂ)ﬁ%&ﬂmA Ina

bst ance under test is mxed wth
preferrechembediprent dieseqesncesati singleesteadel DN A eigeis. less Susceptlble to

nuclease degradation than RNA. In preferred embodiments, the starting aptamer will contain
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



In this method, the concentration of the test

substance will be inversely proportional to the 34

amount of | abel ed P1GF anti gen bound to the MAb and

directly related to the anount of free, |abeled P1G-

antigen. Qther suitable scr?fni ng met hods will be

readi |y apparent to those o skill in the art. [0111]
randomyized rp&ions; apigturgsphipueleptides shthe posiyiohewperefrandvedzdtion is desired

nd, anti-PlI G- antibody, fusion

mayb\g}geiq%ﬁ%yﬁﬁggﬁent thereof is bound to a solid-phase
dto.a

0108 A o e SARTE o B BB SR bt o
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d ent ass
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sandgwich ELISA is preferred to the
afﬁmt}é%‘?‘é@ﬁ?%@%&ﬁﬁgﬁeﬁu@ﬁéPé@Fect| on of an antigen in a
M aﬁ gl cal sanple. See, for exanple, Field et al.
ethogds 0 B&?@S%T‘Eﬁ'%l)?tf%@) -Diggresis aiwklneaging ., Anti Cancer
Res. 9: 821 (1989). [0114] In a sandw ch ELI SA, a

d’trafw'?ﬁgsedfﬁzmra%@wsm or antibody fragment (the
"capture anti body") is bound to a solid support, the

[0109] {Thetpresgnpineentioniwontegiplatesthe usoet RIGE ligahdls, iddMIiR@PIGH Binding
| abel ed sol ubl e

L AT ER
antibodyefe e dn®) ta B bisldgihl datpl Q% Hp-d %ﬁ/&r% OZ%EX‘orCt%nﬁ Oesence of

h ormed between the capture antibo
the PIGFAntieen Ineremplay inxpungasiays die PlnGaFgarmbbdy,sﬁmon peutéin oot

fragmeﬁ’tf th@tréoﬁﬂxta& e ﬁ%"k?éﬂcl %equ 1{( 88%% 2@81.1':4(1 ?%% S(élﬁf 315368 ygr%%r az;m d
descnbed bejoenin pxsfearen@rrﬂmdﬁn@fts pariibidarl Yikost RalIkhg %\gw an

gen. The term"antib

g e he P1GF anti
a mlmsr &ﬁ‘@ﬁéﬁ? agtibodyog ér@gmgﬁtythgryﬁﬁlﬁ dvingniged. g’dn@prerﬁa'tddythe PIGF
antlbodg%g ifReReRCthefb Pk %lﬁ %ﬁ}g&} %‘Eﬂlﬁ) %f'err? 3% gﬁf’:ﬁoﬁ% oé)prgtﬁg]r

inding to a speci
compriseg aigmanized oi ﬁdkyym:ﬁnmgﬁﬁﬁtasubm UKl sl@lﬂdaﬁr@sﬁnfwlﬁg%&% $hat a

of t t .chai.n variable region,
wide va?ﬁ%g%fscgéhng% ves g{egﬂowélgigf determiningileysisof, reégxe@%gn gf a par@cular
gene anll aﬁy yudichdwrdibth6d 3B as ﬁﬁﬂuncfagﬁ%?”%t R, @%gf\% ypuncfhca ion
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utilized f'd&BinhiRe ijé(/efs%‘cf'P%F @)rq())rte Hich inn 1v1rd%glos Jlep:t%gtnld or t1gs?1(<jeéJ ce

[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



anti gen-bi nding nolecule in which two or nore of the
sane or different single-chain antibody or anti body
fragnent segnents with the same or different
specificities are linked. 35 The fusion protein may
conprise a single antibodysgonponent, a nultivalent or
mul tispecific conbination of different antibody

amounteofipbsleh PEGH mtmnbpmcbtodb@ MAb wid ditastly aﬁeteém th@@@}punt of free,
labeledcﬁ%o 1§E:%n tg%i Iu%tstélg crargﬁg lgqn {hm?% g/aﬁi %F tréa%ﬂ %f/arent to those of

skill inGbatgat ed to a di agnostic/ detection and/ or a
therapeutic agent. The term PIG- anti body incl udes

[0111] hueeRAtARRL, HFRMsS iy bePpRriofhédiadiigsh a RIGTF Bshd, anti-PIGF
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[0112] tlflﬁ p%@ﬁ& SHtEE BIGT antipelViRd HERTodidh1 MihfieldhAR Sl trtiaved using an
pages 273- 2811ﬁThe Humana Press, Inc. 1992).

enzmerﬁék@%mm%psameng%ﬁﬁawm S pp dnitheediragheompstitiyg £4JSA, a pure or
l
s Bl g e RIEN Ay B RS GRE i

cellulaumtaioebtﬂdg testeillandy qoantith ef decaally Ilaiielfldesdhﬂviﬁ arhibdgty, antibody
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tragmelih i FIGH aad S e it oo aR Bptichiton 08 e Bhary o
compledtl f8fth&E betiveQMdIiep R 4208 HAE RBBIcd @@Gplﬁlddﬁlﬁg ©eREYEE

anti body. The sandmnch ELI SA can be perforned to
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extensige pluoficatipntod thpntigen. dthes.tthe sm&wmit EIS AP @Fefared tyethe direct

that_J rese n a.cl cal. | e of bo fd ui d.
compefige B R B85 hteciBu e &b a8 in 3 AR RL gl Sttt
Field eflll, W08 f: 1Mdl§89§dSﬁE’ ot hig e daflddk Res! Bt 21 [T989).

enbodi ments, Western blot anal ysis may be used to

[0114] dﬁfa%ﬁﬁdvﬁeﬂ E‘M@Nt 4 ﬁlyanhﬂﬁof RARRAN ABTor BB dyTrdedifent (the
ampl e. The technique ‘general |y conprises Separating

"capmrganpb?iy"bm&o@n@@ bgohg]eﬂupmrédhev tspitrompdd is bosghhintd eeritact with
e cfs TR, 10 PGP RBRPY M BSRRERA g aniony

fragmef) g @crd%kllw besdt ddtbdtion and/oP yhamitdtiontoEkhe t@fnarwi@inh ai faerd
nylon filter), and incubating the sanple with t

betweep g SOHTE §nféb0d|yp thiiegs anHdabelagantibpdy: din gntivoAy fipgientis a
portion dﬁﬂ%%&boc? s(nfh 3y F{)alkag FgacbgorF %" 9% gé% ﬁ%ﬁ?&le‘% gﬂle ?Yes@ﬂt'?:gntext

an antibadyefecbnemys Dpordon efd PAGH kid) édt sindsdotanrepitbpevef the PEGF
subse

. b eguen I det ect ed usi.ng | abel ed secondar
antigena e f5eh GboM T qf"{]%"allnPl}‘ IBT Y VBIEHE ORsRTeLcgseincered
protem@ﬁ‘ét'a@@%ke% ahli oy 1{19413@10 d Eﬁecﬁﬂc%tll bﬂﬁf‘fi‘)ﬁn aNBRlex. For

f usi on pr ot el ns, ragmsnts t her eof al so are suited
examplepantibody fiegepsts amthda igrflatadh ﬁagmalg/cs konsistiBgof the lkght chaiy variable

region, GRIP Fra erts ggr{stisltﬁrg o?ﬁa%%%rﬁaﬁe regmns 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.



conpartnental i zed to receive in close confinenent one
or nore contai ner neans such as vials, tubes and the
| i ke, each of said container neans conprising the
separate el enents of the inmunoassay. For exanple,
. there may be a container ngans containing the capture

anti body 36 immobilized on a solid phase support, and
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hi st ol ogl cal ﬁﬁe0|nen Such in situ detection can be
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radi ol sotope, an enzy a fluorescent | abel, a dye,
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| es
Subseqlrﬁaflkélet%tﬁde%% bkerl waeonday aTtibodiep deat S@?@f}ﬁ@b’ bind (o the anti-

| abel s, chem | um nescent | abel s,
PlGFa%%ag%ﬁl gl]ci:dent | abel s and par amagnetic | abels. The

[0118] }ﬂle 9 (91911 gands, Mabs, fusion proteins, and fragments 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



mar ker noieties to PIGF anti bodi es can be acconpli shed
usi ng standard techni ques known to the art. Typi cal
nmet hodol ogy in this regard is described by Kennedy et
al., din. Chim Acta 70: 1 (1976), Schurs et al.,
din. Chim Acta 81: 1 (194¢4), Shih et al., Int'l J.
Cancer 46: 1101 (1990). 37 Nucleic Acid Based In
immobilized®npi seljd phass supnarpjand o fiyshariconteiner memrcionRtRIisg detectably
C
labeled;;%g@%dlei %r %)glitlloo'lfisgxglé?%g%té %? ﬂgg usrlg%l‘f &rﬁ%ﬁe Iagxgrd%gl%mns

compriditig sefialclutions GRRIGTAM L gd dihe |SQH&@‘H@OEL&QH§@&ES}F dnbiR®fAmay be
and/or cDNA) to be used as a tenp

te for,
used topgEPaTP Pé@lﬂfi@fﬁ CREEXP Wigh t@&%@e@&raﬁ%ﬂf RIGH antigep plotipd eq then
abscio o O o SRRL 6 0RAAL BB RBURIA rom o syl
contalmng REGH entigeh magNie inldfsedMém sicis @tht to givedlye domcentration of
S|re nvert the RNA to a conplenentary cDNA
PIGF apfigh it aﬁﬁwﬁq%‘iﬁammlﬁe RNA i s whol e Gell RNA and i's
I te f f t

[0119] ﬁ%%é}gan % PIGR ﬁﬁfm@dlqs SR EP T ﬁ%fe%ﬁtgﬂeof may also
be useFdES: 't%één@@éf QL PRSI Bivti 2Rk tif ke @9(:1:10@1@ Pﬁéﬁ)aﬁ)d igs T

the P1G- or cDNA sequences and detec and/ or
histologispampecimmgsmh inagitp deterioen ¢a0rbepxsedjtspodet¢mumb}w wetshrogof the

art,.includj.n t | j.mt.e to Ta
PIGF a ;m(dﬁg gamgl 9@9‘@)}#} 19&%@1@ é’?@%a{;gggend}&) qes issue. In
situ de&btl@@baiﬂfd Ackadiplihed Bl aBhIS el OVt HIY-FabeRAPIEF gdhdlﬂi* antibody
brom de_st ai ni hybridi zation to a m croarray

to frozerpepparafii lﬁgenﬁ’eﬂggﬂjl@ﬁ@ ggctipes. Geneisbtech@ifuererinn B‘Iﬂbﬁ?tﬁ‘ﬁ’@n are
well- an B tﬁ&% dlﬁln?ltskm %te% exa e, PL)Q%&'MCS{WagHﬁa%@QJhﬂ?ques

I cation’are we e’ art
and Thsmaﬁtp;ihnm ’hthAMMMANeDEVMORMEEﬂ“aN BRACTICAL APPROACH

Rk PR YBh U B BhaS E B %
nucl ei c_acid_sequence to be anplified. [0125]

(0120] ﬁﬁﬁ%&r@é ndstppii-PEpFaptibadiss, fuﬁ@ncpéq’tﬁmméérwntﬁt elﬁ%%“r@(ﬂ be
detectaiagr 1%9@1 2@%‘1&1%@55@' BGirthiety L ekérpgl@p?ﬁdﬁ)é%%e an

mng I's of a nasceht nucleic aci
enzymd: eanﬂﬂcabseemidpimh,ckedljte a phoomgsn, alohpindlahlinescent label, 8 bdsleminescent

bl of L OB TS LT PR LR BsS DILES 0 et i

antibod18YarB & eRIWAAH thdte QPBRIRn S SEANA L £, afid BE Rscrifeldn ARt
form although the single-stranded formis preferred.

detail bgfahods of prinmer design are well-known in the art,
based on the design of conplenentary seqguences
[0121] Feanarker thoiety menhe araftioivtosothails idetectsd Sy-speli mem as the use of

o samel Bl % D5 BaRTHLA D S oF REpokligedh Depptitmed
embodi?héd tBOHiabAdsticRbAfRiEhe s AP4nMES befa- 6f a bd- bﬁﬁhh otope A
primers are available from comrercial and/or pu

markergpoietyasfereiol 2 mplsam e thnt ik gendrate agigaat mrskh preﬂaﬁeﬂnm@d ar

cond1t1§1§§é @ %Icr)lageg zig ﬁlg ! ,er &Ié)éér#t}g In#c'i\g?) r%{ﬁ% ,so%sg IGS%:YIE%%P flﬁgr%!sc nt labels,

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).



Physi ol . 550: 641-56). The skilled artisan wll realize
that the specific sequences disclosed therein are
exenplary only and that alternative primer and/or
probe sequences may be used in the practice of the
cI ai med et hods. [0126] Anpyification: A nunber of
enpl at e dependent processes are available to anplify
tM@lelﬂﬁﬂddeﬁaS%ﬁU@ﬁ@e@lasﬁ%%nt in a given sanple. One
of the best-known anplification nethods is 38 th
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echni‘ques g, I sofation estion
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the NMRNA may al so be perforned using

t i on
theterr!Pf g?aém{‘he art (Pierce, AP Biotech, etc). A
eersetranscrlptase PCR ification, progedur
[0123] Jg gner P the defegraination aﬁ gfféf fegip@ﬁswraﬁga?r g A ifying
(e.g. bg%@f erdPleXEhEQ@ iz & cI5 e§eﬁﬁeﬁdé§'&ﬁ& rdeRichfs Bh@foi‘ Iﬂl'ilgntlfymg an

are descrl bed i n Sanbr ook
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assay (Appled iR e 1 HPRA D & b AR P AT URE b halopggehoresis

and etRBMP DrMaRE FAnASSh§bridisatioh® AndgBeFhs ¢ ﬁﬁ&lﬁglanBIGlf specific
a_pat hol ogi cal condi tion. For exanpl e, such net hods

probe, b@ﬁthb@ MQ@@& dot-bipeties slatbiifisg. eat express the P1GF
anti ge such as netastatic cancer. In Vivo D agn05| S
[0124] [\0arR@iks f@:n@f-‘oﬂ mgﬂnf@stlmarbmelldﬂmmdutb@araﬂ@d afy 5B kheywn method

nosi t od n
may b4 Gl fhofiaRF; GRU s G005 g OPRRTH Sl RERAT ot blbricice
selectively bhspectfRaiddiRrgh nucieinoRIGeqidnge apbyamplifidd. | i gand s
or antibodies are labeled with a gamma- em tting

[0125] '"TBHhQL:SPhOREN @Hﬂlef R 16EHEA Breir) isAnéanP &) dnerhpasd aBpAidieic acid
canera Is used to detect the |ocation and

that is cipable pﬁmmnmg the ssgawmoéamaaccrﬁ guelgigiagidgo  tgrer)ate Jependewy

proces Bl adhea Yl Eeales AT PrpRh PR, bur

longer 3&4B8nces Glage empdyed. CPdiméR phaybatpr@ndeddh dRatsle-siramled pesingle-
i.n. REM NGTON S PHARVACEUTI CAL SClI ENCES dl8t h Edition,
s

strandeddpmyabenehdhe sipgarstrynded formes prafesped( Methodsiof primsn gsign are

well- k‘%ﬁ"“ lﬁ}ldgu es ’ba&ﬂq’n%%&m%%& %ﬁkﬁD PHARVACY 2%@6%% standard
WatsorP€rizkibaseqiairag, (i.¢. geladihg (Chtepimero Sayhiind or vi883nd bmdsng of guanine

to cyto&é%{ m%t%%g Elgglﬁl%lsq%sfgli fo@@ﬁ' g e@gtg amghﬁcatlon primers are

available from commercial and/or public sources well known to the skilled artisan. 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



with an energy of 511 keV, such as fluorine-18 18F),
gallium 68 (68Ga), and iodine-124 (1241). Such

i magi ng can be conducted by direct |abeling of the
P1G- ligand, or by a pretargeted inmaging nethod, as
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the polyaetiags theinepgction (eetaie ta P (IR whiskts depabedjirgletapbindhp. Patent

Nos. 4’5%%%%@%830%%&58@@%2%345eaggoﬁggé?SEZat ed herein

reference. .[0130] For di agnasti ¢ i magj ng,
10127) e SRR Ry HETRTLRAY COTPHS BES LaHDg; semple from an
individ@alt AdoddtectBigt H PIGH ni@Sdnlgds RAVA.I THcE @B kiysueYsatPld1@ Gbtained the
i ntermedi ary functional oup. Useful intermnediar

ICLI C r  USE Y

samplef gAY piedneparest Supsolpiiesn gfdgnecmml ¢ 8Fids by angdard techniques (eg, cell
: . et di_ani ' i . :
iolaticfy RSO AhEREARRE 1ot Rofln of mRNA 5., The feolation of
the mR3MA st aled be pstfpmsed wigy kitskndvat to thie art (Bid&/ AP1Biotech, etc). A

[0131 ThﬁPéI?di at.i.on. doseQFgel [ vergd to. t he 1%ati ent is .
reversefEAtaptptARe PG aPlifigafion nrecrdpreaRay, 68 perprned: Wy Jtighor grgntity an
amountﬁ&% RRACAmpIFRIIO ABeth&ts drh& P8 Han SR TATA QR0 QDNA B Well known

altf-lirfe,” mnimum retention in the body, and mninum

and desquihed iin Pambrook @t opel W9 cAltenativepuethods e revstse dransargtion utilize

u asurenent. Exanpl es of radi oi sotopes that
memo%%ﬁe@[ggﬂ A5°P1GF antibody and are appropriate for

Lagnosti.c i.Jmgi ng include 99nmlc and .11 'In. [01 .
10128) 4 4B et igh Ao, e Tele ies BiFHsRs e g WSgHh g assistin
the diafA RGBT aBidd W BHthAb 5 6a1 €8#diR6n. HorBRABHleMulh methods can be used

paramagnetic ions and a variety of radiol ogical
to deteefdumprssthataypress thiedHGP anpae sudbfasimetasjaticragédignosi s.
Contrast agents that are particularly useful for
mediet Dingresonance i magi ng conpri se gadol i ni um
manganese, dysprosium |anthanum or iron ions.
[0129) AlGF tligandd andgenhtbodiescdrel dEusefoom wiva diegmpst Methbdd df,

i ni ckel, rhenjum .europiu terbiu hol m or .
diagnosficiapgingWitpiepief paRY §99Mﬁ»b%aws YT A, RemRle, in the
techniduB ®F §RfnuRERif B HhREPIeH 88t 6CadtPodidh hfcAsaPwith a gamma-

contrast/enhanci'ng agents. For exanple, one ultrasound
emitting gadipisstopa gethintioduced ihtopamtinet. Angimsoeqmérs ésusad to detect the

ocstio A B R e i Rl et SEL i i, Sivastva e,
RADIOLABELED MTNOCEO%ES, ANTBODIES M iGN algs TEER APY
enbodi nent, a bms/{)emfl c anti body can be conjugated to

(Plenumy Feenstl988), Chagre M edicalr Apnlicaiions, ofiRadidisodenes;" fip REMINGTON'S
PrARSPIOCAEKCSERESS Py 800 5 o JERS STATEELES o

Publistexigp0di, 1e90), adBrosai) ' Chsitaldgeif Ménozlonkl Aosistkes," in
ri ses a bhival ent

Preferably, the |iposone co
BIOTEGFROLOMY ANR BUARMAGY 311-40Reamtto ot thisdo){Chapenen & Hall
1993). ?%’1%(2 ferfd ik BR ds% I‘&??gég@orr%g:u%% %ﬁ&uﬁi&%ﬁﬁﬁ?%ot&&%}, such as

one I s gas agents
with anreneigyi afdtld k¥, such as fluorine-18 "*F), gallium-68 (*Gay), and iodine-124 (**1).

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.
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Many appropriate imaging agents are known in the art, as 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
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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
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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,



can be divided according to the specificity of their
functional groups, e.g., am no, sulfhydryl,
guani di no, indole, carboxyl specific groups. O these,
reagents directed to free am no groups have becone
especially popul ar because g their conmercial
In @allabl t) ease of synthesis and the mld reaction
c., WaHHetem A& uMrshiicihnaneparieles @m\’béa’fépmmmdrclaﬂymahrast y
Nano 1d | e {s..co ta| ns
O e 135, b NP CPURB80§
nanop@rtmkpz of] [ueq fot]cohjugativat herrotexs pbeptidecinay 68 |cf>1‘ﬂﬁfe§¢1@l'l‘5¢’4)bta1ned
cross-1linking reagents and net hods of using the
Crosselideegs | i nki ng reagents are described (U S. Patent
5, 889, 155, incorporated herein by reference). The

[0142]: frossnd embodigen® aﬁi@fb‘irﬁs &%Pﬁdb% 51?@&1‘15411:1%%110&15 cross-linking
razi de_resi due with an el ect ophi
reagef}% g’\l‘aﬁ% in the pEviYel as bglpamm@mctmmh élemmfumlonm and/or

oI Th r 0SS-
PhOtO%égﬁ%ﬁQecf‘ da%?}rfé(f %e:ﬂgss o qx&@g & SE gleq%d‘ agent include
bisimidates;gs3- dlffﬁlord/é;élt—(dltrﬂtrél&fnzéﬂd)ﬁﬂﬂ@dro@?ﬁﬁchﬁhﬁf&%f&trer 8Ngiberic acid;

e TSN ENDE kT T
pyndyﬂlﬁﬂﬁ@pl;tgnorﬁ&@ B- @ﬁ)tﬁé&%ﬁlﬁ%@l?gﬁrjoﬁgqheﬂglaﬁae Ca%ﬁ 4088, gl?yoxal In

pur i fi and used. In o

an exea;péqr§§§1b@ﬁlm@1§,tao¢agqum;m&@cmsseﬂnka‘r aucke 12DRICH ot EDQ??ﬁﬁF/ be used
to cross 1EcHBic FARK.ES B, iod SFHinE Saher” e REiesbie sany heamsdaisd to

attach wagmnsaypgswflaiemm&s fRidfdicés 1MeRancer s/ promoters from
either viral or manmali an sources that drive

[0143]eRiftresidhalroreds-linken A Res i
]EI ]gmrrenlt S dé3|S ned gtlg E%S?{r?lvg ggﬁ{eﬁinﬁigmm&g Jé%llepl{ ?fy
purposgs, dHPWQHMI@B@II Teagentsringteatry deb ud;anabai duantienklnguips proved to be
highly gﬁ%férﬂtu?ﬁ?ﬂuglng 'EFJ%E %111{(1%1 %6 w%gsg«%n%cgs aéld %@q@r‘?’tﬁ%&?q;@p@a@les or

construct exp YESS

subunlarqf a mg/cmemofecqien&idl lmkﬁigrt&t poliglep G Hé {80 8ir SR l{iPdlng

din Ior a gene product in h part ‘or

sites. Ig?te{ql?gﬁﬂqlg ragtgeangan fgo didtarent @glchgnzd @petips e Byftaking
advant§& 3¥3hd Hﬁﬁ?é'hrtlapt%q Jldl@esmf‘?lgeewoeﬂff I%H{)l%d [g:tqeni‘gll‘oups cross-linking

nucl ei ¢ aci d encoding a gene prod
can be gonirpdled |bpth mtlvdgrahd sd:qu@ﬁtuﬂly Phebifukstiond} cré¥s HAMMY reagents

db h h
can be BRI ol O METRTRLY of At esdiosacEroymm et peiio, sulfhydryl,
guanidit@CideR arbd:ed g;?écﬁﬁjc é@ub@'@%ﬁ%& féﬂgerﬁfg%dzftédcto free amino groups

h transcri ptl on gene
ave bacppgcspgcialivareanlag beransd of theia n@nnteanaltahalabulﬂvmaeé of Synitliesis

andﬂlgﬁﬁa rientation in.relation to
“the %ﬁ?@fionggﬁglgﬁlgg%on ?13) CRRAY PoFRANEH- SURFEY 8 i on
heterobzihdctmnp} evss-linking rdapentgediRaing Q&ﬂﬁﬂatyﬁiﬁm@%éédt&? lefup and a
ﬂndﬂﬁg ronot er enpl oyed to control e expression of "a
(P& hci d sequence of interest is not believed to
e inportant, so long as it is capable of directing
[0144] rh@oéliﬁ?) exauplenheterobifunctional 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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embodiffefts 8¢ Huc/Sh 2oid a0t Pk Badpinden FaugRPR PP Rl of a
promoteon At ‘fpucihoteft 1@t fitd DIRURASRS- £k i
h L0150] In certai n enbodi é}rfbglnt S, r?cr?gice{l lﬁglﬂgeo%g{l%ﬁ?%achmery of
the cell, or mifaduged synthsiis maghineryissauired fodisitiatd the dpedific tranisedption of a
. THe ¥h4S ' L yoin t Xpressi on.

sene Coabe ru c?%dgﬂg%wﬁégrhaﬁ%ég 5 E%lé?dm 8 r%?agllﬁe Ol es 1t perrect
locatiop land gdentatiohin reltibn petheinutieRgicRB®ohBEIMNAI p%@‘hé}ﬁs cAhitiation
and eX]tgelsl.s cllptr&t aining the expression construct. ual l'y
HPhY YEBEN - of a drug sel ection marker aids in

oni n nd in the selection of transformants. For
[0147] glj;bgrp&rtg:u?ad PruBoiehemployed torcontrgl the grpressian efeomebdinacid sequence
of inter@$ti9 A¥ChlievaY Q" ' T. zeogci n. .and. )
RISt i nolaf ¢ Db 1 1pa i L 15, GFRE 81 0 Edhing the expression
of the mjcleds aid invikkyargetnd yeib SThuC Whas ARIRBce iRt R¥edY itfiblBreferable
to osittiohl}/ 'edi ne. Ki g(f\se. t k). or _. chl oranpheni col
POSTL eﬁ/ ReE N %&dé‘g%"éﬂtp)“ afigpedend wpfeyelcontiphofha bragiater that is
capable G Yot sSexph&sfe il hidSarfdll! QBrall] R | kel
) emﬁl oyed is not believed to beal ?’Eg%ar%ifﬂfgg‘?&gao&f)%%m%gm
include; eithpisa hemppr wradprameetay expr essed simul t aneously with
the nucleic acid encoding a gene product. Further

[0148] QXWUQ §Hf9bdim¢mm tizienaneayken sgatveruseC MW giMedifde 8448 gene
grf hsekélzi in the art. | ivery of Expression Vectors
promoter, t V40 early promoter, the Rous saréoma virus long terminal repeat, rat insulin

promoter, and glyceraldehyde-3-phosphate dehydrogenase promoter can be used to obtain
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.



[0151] There are a nunber of ways in which expression

vectors may introduced into cells. In certain

enbodi ments, the expression construct conprises a

virus or engi neered construct derived froma viral

genone. The ability of certg{n viruses to enter cells
medi at ed endocytosis, to integrate into

(& receptor-
[0149x gglfer% 8 FB%%% 1s eapploxsds bypicallyjona wild émpesalistiadiide and
Polya&é‘nfyla‘ﬁbﬁ @f%n){l B3 ;ﬁ%]gfgﬁ'gﬁe g;’y étﬁc{%tdf\ﬁﬁeac an %agggrfp | |IF € nature of

transter o
the pomdg@émq sigmal 1s\imtﬂaeh&fed/@o Eelm\ueﬁal f th® hm:@ésﬁﬂ éﬁc%é BPthe

1nvent\§/l cto s and, Their e% ﬁﬁf? uez et al.
2w SUShSERRER TRY Db mpleysduyoh asiogein sowth hermane and
SV40 Bumﬂ@ltyﬁtién si%lelsV@Qg@EocmelﬁtgﬁééH\ég ¥ B JD(gtctﬁJ: al eSSéO&]SCO%StI'uCt

vectors and t I usSes rrguez an

is a tergIBAleR aFiesBglamanitrantservo o el BilestiBssagORSels Bad ﬁhﬂ\ﬁimﬁ&ead
throusRYESIE pne Transfer, Kucherlapati R, ed.
e YQFk %?%ﬁ&ﬁ?ﬁﬂ§?§“3¥ﬁ§esll7 148; Temin, In: Gene

T Kucherl apati R, ed., New York, PI enum Press,
%M%@ %}J 986) Preferred gene t her apy vectors

L t 0152] Al t hough
[0150]\6;fn Gorta e ee{nﬂg{di/rew ; a'hecgegfs cgéq%gl @@¢1]@ cgamt@gtlggna;‘t?eenfiennﬁed
in vitrd bfintveeb bPidcNRlindWaAker A 18 léﬁ%l?é)sgéerﬁeo% {rﬁcgz Slﬁgl? magkers would

accommodate and 1 n the range
conferap ég@uﬁ@bhe@b@geﬁa\ﬂm wmendﬂtm)glsetsy adentifitatiTeens EatltdiMing the
adenovi ruses do not

expresﬁgﬁ %&ﬁsg%gpﬁ% enlg{; uélopng%ue Flfuﬁ se]egtign magker gige i iy elesing and in
the selenunbntolﬁ ﬁﬁﬁéf@fn@arﬁ@ Fop bxanﬁ;ﬁél,lg‘eh%dthé’tséonfe‘? l?ééls(f%f %%‘ nécﬁﬁdc(ﬁn

ression making themideally suite
purom ‘f"f‘ ggﬁpycln HEEER o184 otreciye Ard Bisjitinelsironsefillactentaieanarkers.
t I
AlterndtRielyD ERARs1s06h 55%?&![(%%%%181:3)6 'vgféf ﬁl | Vﬁ? Pg?(lrng%ie @chr)e/ e

known in the art
chlorargglgqngqﬁ, acqbyitramfbﬂasej(@&T)emhyDb@empIBYed henttinid1@$1c markers also can

ent nder it essentially free o
be emgfet, ThE R et s mloved i no el st e wmportant, so ong as it i
capablé dﬂﬁlﬁdiﬂ sipRGis¥d Sidbul hOSH
T T o G e T

Furtherreé(ggllpie@ 10§ selpﬁalpln anagkdrs areanélhidovior toiond iof sld1ldh theegei vi ng

the vector construct. A preferred neans of purifying

{ebverpf Erpressiot Vegotshe use of buoyant density

gradi ents, such as cesiumchloride gradient

[0151] Eémerawé algaﬂnbelmf WA 54 WhiINAx P ds 4168 Fe S8 tASnHEMRed into cells. In

cert g Qrs ' ude the papovaviruses (e.g., siman vi
ain %‘ odt {n&leﬁéBTeF?I%%OWﬂP%kCOH@WQe%YIM)CHQRBdQéwagstruct
derived {R$38 a viRal & den vi ruses
erive (R dSe/vvay, 1968; Ba| cﬁgafceang-?‘g}usg 38"’8;?8 Vlé{gceg%or-
medlatqdrﬁ@dm}é@%? te dltqr%faﬂammis hoftatelligenothy, and %kpﬁé@éf Virdl t&x%g\ljs%ly and
enovi ru essi on vector
efficienli e oe fk B ATHE R R ot eeﬁepéfeaof@mlg@gqmsmo

mammaﬂlan celis @G g 9N/ MeBrohe Hcﬂ’upvé? lecwzz}' 9/ Jz;%a%'%o%s biid Their
Uses. R ‘f nterbal anced by the high ef I Cl enc
ses, Roqrigyes eqalafelyy Meachsyn: ButiemvovthomHE7- 492 1988 Nicolas and

Rubenstein, In: Vectors: A survey of molecular cloning vectors and their uses, Rodriguez and
Denhardt, eds., Stoneham: Butterworth, pp. 494-513, 1988; Baichwal and Sugden, 1986, In:
Gene Transfer, Kucherlapati R, ed., New York, Plenum Press, pp. 117-148; Temin, In: Gene
Transfer, Kucherlapati R, ed., New York, Plenum Press, pp. 149-188, 1986). Preferred gene

therapy vectors are generally viral vectors.



" Adenovi rus expression vector" is neant to include,

but is not limted to, constructs contai ni ng

adenovi rus sequences sufficient to (a) support

packagi ng of the construct and (b) to express an

antisense or a sense pol ynugs eoti de that has been

| oned therein. [0155] Generation and propagati on of
[0152] (lihgeh s kst thajyparcasceptdoreigyl geeti¢ watedef are lievited in the
numb&eireRgdlcandé& th € Rt

transfornmed f %Pﬁhaﬁrrgﬂr#ngﬁ%trg%%%g%&l gﬁ%gé)?c%lgq%ﬁgymfec Sse

virusepliave beﬁgrrbmogstmtdi tommsd:essﬁﬂly effest genpegaestonE Howelgl ns
Ti r ol 36;59-72, 1977). Si nce

adenoy {L2R30 F&E’r“g?fﬁf (5 ﬂb‘?rs%?élﬁg%’ara@ﬂﬁff iB#A R &og eRRP Add therefore do not
requirg &ostTepl{cAf6e fordefle SHREKIonGRAKIn ing ﬂa%n%rﬁéa‘l]é%%ﬂe& f&%@dt é}ﬁcwnt

h urrent adenovirus vectors,
eterolQgops gergaqwsp@ne Tgehnbies ifor peeapasng rdpzhcﬁ[qn infeetikByirades are

wellkﬁ&&zﬂlﬁ igqns (Gahamand Prevec, In: Methods in
l'ecul ar Bi ol ogy: Gene Transfer and Expression
adifton,

Wl“iﬁ”&%@”?&@vﬁgﬁtéﬁ ES BT AEVTGP PR DF it Sy to

renderdteessmﬂthllﬁlrfmmdf uiBekiablelcOn@HAMhNES sANR eIl Y r?erm viral
cell's, muscle cells, heratopoietic ce fg

part1018§ ?l%ldﬂtﬂ’fﬁf? 3@[4‘[9? RO 2aRsswIeh Hyatit willmoe piush ehy ailtoWﬁrd reactions
1nthe€& , lagimaiob er cells may_.be derlve
fromtr eocg*dpé a}{? éég]ﬁlg&%tﬁr e rg%e@f@y gtmeéﬁnéo
purifyingting maren‘miveshherase aftben patit degsity Dtediert € lshsh hd\&dsH@€ehloride
Vero cells or other nonkey enbryonic
gradlent &EHtfH%ﬂr%“ or epithelial cells. As discussed, the

0154 g@% er.red hel per cell line is 293. [0157] Racher et
[OTS41IPNA Hrises bi6A 36 885e Westainingluds thapapgwavimaes (e@95)mian virus 40,

bovmeqia%ﬂio%ﬁs&irdsnﬁ{ it den@%@%@va °f98%u13% lémvnl[gdn%%sglggﬁréllg%) and

and propagatin nong T orna

adenoviiatses (Ra@@wal% &ae:hgnabavrd Sugdemdo8bat Omgof e bidfelal methods
i zed spinner flasks

nt o i l.ico
for in \%l?rl) !i%hvery Jegﬂ][yref, élse e,Jk E)Xélrlilﬁ Hgrespon Yororn Alough
adenovifed ivectorsked ke isdve rarld)\ﬂ Qzaﬁfkntﬁ} Por'iR atﬁ)ﬁ FntS geh?lﬁw DNA, this

y is estimated with trypan

feamreflﬁ,gqu{ter%gipmeg bgdhe high ebiciencyef geng Mfﬁj aﬁbﬁieldlbly these vectors.
" \ f A cel |
Adeno?iR8 %xPllé@loé \Zescgérlp lesnrgéagnt ?onﬂf%lc@t\ﬁﬁ,ﬂ)ug l?ﬂg JHTB@ ?,Scoggtalgés to

i nnocu
contamurtga@aowmseq&ﬁlcml éufﬁﬂeﬁt t8%4) sibpdEt hARABUE bf fﬂe%hstﬂfb@ and (b)
tationa ccasi onal agitatron, for

to exprygh apfadHe B e DY RBHFUR SeB daybeth Gmohaspin. f 7 esi

0155 (I%nl um and_shaking is initiated. For virus production,
[0155] Gonpratigp and; pogagation ot gd@wvrr@s vestys whhoare ceplicatémodeficient

depend%fntaeﬁelgl/@ c6l 1ihé, 'H%s gﬂﬁaﬁ% %1&?15:5@5616‘ ced El%@%%?ﬂoe%x%ggmc

final ol une enovi rus

kidney crllsthyr 445 BINA ﬁegmelsts ahd m&yn@&l@feﬁg%?/éeg r%l%r%%i&dsﬁ@raham et al.,
0 shaking is

dto 1l
J. Gen. %ﬁ%&é@g7¥ glpygﬁ O%lﬂ(‘é?rt g%ﬁ Eg’geloT g%@men@blﬁeﬁmgéh@adenowms
genomd gaﬂi&faﬁﬂ Shestt, Aedl, TRYs G386 ARTEY tc%greg{ é’déh{) v ang\)éela o‘éﬁﬁ th the

retrOV|ruses are a group 0 S ng
help of 993 geflss carmafoseige PN th éitheathedtil, it B3, oo bothregibhs tdhehdm and

Prevec, BN Wethods in Molecular Biology: Gene Transfer and Expression Protocol, EJ,
Murray, ed., Humana Press, Clifton, NJ , 7:109-128,1991).

[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



to doubl e-stranded DNA in infected cells by a process
of reverse-transcription (Coffin, In: Virol ogy,
Fields et al., eds., Raven Press, New York, pp.

1437- 1500, 1990). The resulting DNA then stably

integrates into cellular chygnosonmes as a provirus and
The integration

di.rects thesis of wviral proteins.
cells. rﬁiﬁm’ﬂye% Hlell}@?l?eét‘:@uﬁ nanbedertvied fion the cginef athepuramemlian
species fhdt BR: pdrBfdsR) J.1.S cendants. Th
P et rovi T al %gs.g}r? ggrrltehlgjgénr{ aadl%ﬁgw{q{%r @%8“3@&“%‘3% ,e‘gpg{‘?m SRl or
other magkeyt dralryenid endsenchyapb bidepitheligicoiss, ROUYERESRS theFENHRd helper
cell lil?enigzggvel ope conponents, respectively. A sequence

ound upstream from the gag gene contains a signal for
ckagi f the genone into virions. Two | ong

[015 7}? g?‘l%eﬂ S{aqr @3%’5?#”(0(_"@%)7" eglatgieas c &4 69l 4. 0988 eisclasedtimprdved
methoddfbr 3ul 29 cdilGnd | S§ S%an stro

a om)? e?mgérid .e(r:1 hange?fogé%]%@%%g@}ov;ng‘ ﬁla nseottog}:lgé}, Rt Qell
aggregatey dre gr@vndty inpewgfingtindividual ¢elie iftod tlitediliconeR@RBinner flasks

i . 1.0159 rder, tq. construct a_
(Tecm{re(é:t@%%‘\ll?ﬁfl%% %\%@c‘%" %lmaghabﬁgﬁal s Pb??i&%omlkgmpg stiwing asfi0 tpm,
the cell niabiliegis dsBmatedSAit @hanMee. A AnYhEA or8SN 8- 08 IS ocarriers
B‘bbf#{a‘ﬁe- gf certain viral sequences to rodu.ce a virus

(Bibby; ytelin, tonecJK) £a8ilorre amplayed eefollows o Adesl] ihnoquiwdesispended

. 1 1 i ) | i e C a. i n t he y

s mfhR0E, B RASKAINCOEE (0, 2% 2 BBELIS 00 on
stationgryppyithexetasjonabagitation, foct esl4 (MINS nediundks theﬂ%!glaced with 50 ml of

:153-159..1983)... Wiepn a .reconbi nant plasm
fresh i az;akglgclmﬁ’fw%gﬂ?rh\@wsmdvcuqm celieateailpud fagrow to

conta
about 80VRcaftheRas; kel WHich FHERE Bdiush | AT
cel | Iine (by calcium phosp ugl%iesr}%élggéldg? %%%’8?1%60%31 volume)

and adenoxips addedrap an pEQkefd).0fy Celquesae lleﬁ itax‘émlatW?eRﬁi@htR folloa;ving

. | Nt e onbi.nant .pl asm d to, be package
i BE0RGAL BBl UL S QP PL LA, PO RECERASS,
s SR LR (NS GE SIS Rl ot Teme
are a groeg ofilihplRiirah@d RMNAr HERSs diardciieiR g Bil be gﬁiﬁ%) tﬁoc%hl/&p ﬁllg%ryRNA

d b&gncentratedh and used for gene transter.” Retrovir
to doubigsgirasded ANA imimdented esils biiagrodesgotretersnttansripgty (Qftfin, n:

Virologh Bitidl YRS cds, TONEN Blse NIEOLRLOBAPNTSG. 30 s Theseswitine

expressi on réquire
DNA then stably integrated ingry cellaFar 2HDnRAGmed &7HprovirAd S0 difdcR&nthesis of

. viral .yectors . .may be enpl oyed as expression
viral profeins; Fé‘c’: friegration %/ﬁs‘éltsdé RR‘"« nfipp af theivingbgeneseagirenass in the

recipient 61¢ bild As ¥ésebiflahR i ondedd |, and _Sugden,
1986; CO?JD;I‘ et al %%\P@(Ggogéé?g%oﬁid(?%g%é c¢ genes; gag, pol, and
env. thag gedfofon sansid protsinsy bolymefabde)zyiR, dgeupylopt WBBipoRaits hval

naot] 86, t d M ka, P . Natl.
respectifA, A QRbhs MRy 5 R Foiy e 2ag 5 comtimsin g for packaging
of the geriomesiago Vieign&eT R EMRYEHn t [t YEs 5
43’ f eat es,folr1 vari ous Hnlgrr%grlgﬁ %{?gtﬂégq %ﬁ%ﬁc?&e%t%ﬁ%%s’%ﬁ%at\fﬁes
and 3 eg@sf @ﬁt@g ylrghggnggr%ffilgmqonmggm@mg;thy andl&88nhcdBabqienads, and
68: 1- 10, 1988;

also are @é&ﬁir_egﬁ&gtﬁfégfa}igﬁﬁﬁ {H%?%Eta (?ell&gt?p%lﬁfﬁ _(%(%?1?1 ).

Hor wi
[0159] 15 *&?&éﬁ& gbﬁs'tl%%g a r%?rggggllvtelct%gsa nucleic acid encoding protein of interest is

inserted into the viral genome in the place of certain viral sequences to produce a virus that is
replication-defective. In order to produce virions, a packaging cell line containing the gag,

pol, and env genes, but without the LTR and packaging components, is constructed (Mann et
al., Cell, 33:153-159, 1983). When a recombinant plasmid containing a cDNA, together with



[0161] In sonme enbodi nents, a P1GF |igand and/or one
or nore other therapeutic agents may be adm nistered
to a subject, such as a subject with cancer. Such
agents may be administered in the form of
pharnaceutical conmposi tionsgy General ly, this wll

ent.ail _preparing conpositions that are essentially
the reffoygal 1% qokpging segaeness if introduded dnth this cell liverérysoatuium

h mnll iate
p ospﬁ%?i?écg%geftlgﬁf %Je 2 Sg?l‘tf)(l)é; ?tgﬁ Qeléa uennp%l?c}%satﬁg B?\Pé frapgegipt of
the reegyabingt phastrod tasjpe pd(kagnﬂ 1ht@rxgﬁl pﬁﬁble§ wiieh @ UBen secreted into the

cultur%ﬁ@?ab(:l\ﬁ%qq r)g?%?t%%glp ?g@p q’plglg %ééé\é\%ﬁm‘ggo atlj)m%%f) The media
contaitingpkes ﬁdédm'bihaﬁt RhBVHBRS i’stthgrf"edlbécte@ C%ﬁﬁh@ig} ?on%%&étgc{ a8 used

aqueous nedium_ The phrase "pharm

for ge%féw&ro Regovipl yectoscare pmbleedf infetengsa bmadwhﬂetyloﬁ eell types.
roduce.adver se,

Howe®dH in‘téﬁ%&%d%?ﬁe?&g 1\?\2 Iretaqrﬁ?rtg éﬂ Oﬁhgﬂstéo st cells (Paskind et al.,

al l'er or ot
T/llologldrﬁ7rﬁ4§t2é8;awm591 an animal or a human. As used herein,
"pharnaceutically acceptable carrier” includes any and
[0160]aOthes oirxlerectns hag pe %ﬁip%e&'ﬁﬁé}ﬁyressfbﬁ%hﬁgﬁts Vectors derived from
ant | bacterial  and antlfung gents, 1sotonic and
viruses,ich as vaeginia vty (Rig zewent S&erhwl ahd RegdeThEO{6s Eonpar ot al.,
G 531@!10% f i call t.ive
ene, S8 A0 Pig FAe AP0 s PRAVITR G S 10k i o
Sugdelasl9§ﬁyHemmmnamchamzyamai,uao@Wawgge&d I58i. U842 08IRedd6d480, 1984),

h t he sclosed hereln its use in
and hefleh DG e T HBIGY B PV CBleE eI ReR foatures for various
SiNPEARTRE A ' S
mammBigPtARE Rt adianASELY R, DN Ze/g|1t9?§)f]139%b % {lgg\? 2%988 8: Baichyal and

i ncorporated i nfo the conpos
Sugdery {4SEIrpPsr ¢l dn Sent. H8rtetD, 88 &iHorwich et at) Jderot] GRE642650, 1990).

pharmaceutical preparations. Adm nistration of these
Phﬂrn@@ﬂﬁ@@ﬂ(ﬁmmmmnuymoccur via any common route so |ong
as the target tissue is available via that route. This

[0161] |In sbémdembodiatents)aPaGT liguatald/or’odeoanory @&bln@lera Bltic agents may
ernatjvel y, adm ni strati on may g

be ad Ftﬁ‘éfﬁéﬁ Pé“‘t’JFﬁtt Ul pebbieeliiueanseno fich agmt$ mwbe atlministered
in the fofth bAPRAraBARRNE conifdsRLYS Cﬁlanerél% RS LA L) %ta“ SF%FP%

intravenous I njection. osition
composipetsthpfeare dssentiallydirescb famppiitdesrthatestidial Haymas ¢6 Blabheor
animal€OMPOsi tions. [0164] The pharmaceutical forns

SU|tabIe for use i nclude sterile agueous solutions or

[0162] sp%rs @ Lll]? E) erile powders for the preparation of
a5 1ee BROYAPPERPEigtesalinpnd bufferyripgendds dhesapeutie agents
stable aﬂﬂ dﬂéwtfbﬁurﬁﬁ’l@w 1805 cQlfs, t%'m{ﬁlgé&c&okﬁrp%sﬁ%ﬂs fhtag 8§1§p3”$p gffective

preserved agal ns tam na

must
amountrﬁf @rPéQF Jarfingmroten @h pqﬁldbaht;wi\red cadispérsedin a Mmaceutlcally
ion d| um

acceptabRdatrfr of Q&‘u@% S 0| V ng{isg? aoﬁgt%}rﬁaz%}ca b 6F plprmeeqipgically

cont ai ni ng;

acceptabbe&rqible to ol aonbr @htltl@fdhﬂ)ébﬁﬁﬁsllﬂeﬁsctﬁét’ doBA gHﬁHé S_idverseé
, l'e mxture

1 é{tﬁ I ene glycol, and the sulta
a erglc,t(H ntoyyayd \y@ggp%w]éelba,mmstpmi 1pran|@almaﬂlom diumanc & used

" t he € of ating
herein, ?ﬁlgﬂﬁé&“ﬁéﬂEAﬁC%z‘%g R Tt i R b B Soiee et media
coatingg antihasteziab ambantifuﬁgaé agemssisofonic and absorption delaying agents and 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



di spersion and by the use of surfactants. The
prevention of the action of m croorgani sns can be
brought about by various antibacterial and antifungal
agents, for exanple, parabens, chlorobutanol, phenol,

sorbic aci d, thinmerosal, anggthe Iike. In many cases,
|nclude i sotoni c agents, for

dé fer able to
ligan )gé?f%? d hetigha its uge ingberepswtie lsbwppsitionsHis obutagetited. Supplementary
actlvealﬁél%ﬁféh{s%ﬁboocfantblgqnco &Bt%& %r%to nscg}%%ﬁ; ﬁflgr SSPQ;I ?]lkg)out

he use in the c

num rmnos tearate i
e N
prepamﬁphsarzh&nﬂnﬂttamah of HEpOSIthpd3fiohs glag%ccm Qﬁ}s&ﬁﬁﬁgn tutso long
npl e

as theg gll:et 1y us, routes includin or exa
FEPG s Sﬁ%{?liar]i’ﬁeeYlélﬂll%? route, [Els aucludes oealamsalsbyccal, nectal, vaginal
or topﬁ@ﬁeAﬁéiﬁ&%d}a alithidisttd D3k f(ﬁﬂ%‘t?ﬂ? g%ftga}gglgrplilt h@gg%gous

surface of oOr | ncorporat
1ntranmg¢pgar$tntmpelpihn@@hntraibem lmﬂraabttehelrorhhtﬁia@ﬁousalﬁ c6® Such

B e T -
d ad t 0166] In certain enbodi ment an

lo164F F%B‘?%Q%g%% Fhfotrs? uiteblgebpsedes degente adespsh selstions of

disper$ibkdand d1&18 90WH&&§ tfoﬁ%ﬁe ?ﬂtghﬁhéﬁ 8{ &g?lte%ﬂfulﬁgnss 04 dlsel:fetﬁsd?ns It must

‘effecti ve anopunt ent
be stable yades dke eonditiing of H@flﬁfacimre ad Mrﬁg:ztnd\llﬁuam%lpl’éseioveﬂ lagainst the

on th fica of th agent and
contaniiERfIE et lor 0B eRuR, g oLhasiiicend onais dbe Shietnen be
solvenbér dispeasivn ardlupgestitsinih@, for 8RithplEBYatbe efBHM f)@lgolf]gg r xample
t.reat plastic condition, such ui'a

of a h
glycer@egr@ﬁgﬁgfb glysol, 3}1<¥ Eg@é pelvethylane ,gb@g}rpad (11 111@) tshﬁalﬂermlmm.lres
thereof, ﬁﬁl&'kfé&%bflé)&lsc af}%eﬂrﬁéreg%fu?cﬁgr ag bg N 62Y dertﬁ{no g’g?g%lﬂ e,ihyghe use of

élimnate a sol
a coatingtsach aslecithiy, bytihe eddirtendnee o file lﬂét{un@ﬂ particRaditd @h@Ease of

o0 e e R o e B pon s o
be browhe abSut b%ﬁﬂ@&i‘ﬁﬁﬁ@&@ﬁél%n@gﬁﬁ‘ﬁlﬁ%il gl%@t?cl fi)peﬁ?x{ptle parabens,

enbodi nents, chenot herapeutic
chlorotgangdphenel; sqrbie agid; Fhimewsay anchbe dikanid maﬁlg ca@;g@ i i€ preferable to

AT TR T Tk .
compo:hhemnanlbe browgh bt by €ied e Ok H{%Cdoﬁlpognﬁﬁﬁ %ﬁhﬁ delaying
ranbum I cisplatin (CDDP), cycl op S

absorptb‘)&b? T APPIG 2 %ﬁ%mogﬁewatwﬂ@eubncu n, estrogen

receptor binding agents, etoposide (VP 16)
- [0165] Operskiller im thetast womlriémgwehamhamacbumm SompeRti®i taltiene,

admlmér‘%éal‘ég ft@?%lg[ﬁecr% :E?ﬁ%églﬁse%u? ?%dd thee)lclaan E)f'e Qpag]gzqr,pérenterally,

such as maﬂrmenétﬂhﬁ In koD Xhdes PlG’MLﬁand W(Hl%ﬂﬁ 0(1":%%% QERRYPor

inc ﬁ% (ﬂ]ﬁ’? DTl ) , transpl atinum_vinbl asti'ne an
OTPOFALEY, B} & iRPOME,  lripsostas sansisiiof ahgspholipids ootherdipidn bnd 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



vari ant of the foregoing. [0168] Chenotherapeutic

agents and net hods of adm nistration, dosages, etc.

are well known to those of skill in the art (see for

exanpl e, the "Physi ci ans Desk Reference", Goodman &

G’ I man' S "The Pharmacol ogi c&4y Basis of Ther apeuti cs"”

in "Rem ngton's Pharnaceutical Sciences”

agent W&eﬂﬁﬂ‘ﬁfeééoh@‘?@mﬁnw arhypeiaste condifien, é\}%brﬁs Ipmuﬂaer)degeneratlon
or end%?d@n Y kbibh

depend! hg o% ﬁéd @lgn tgﬁrﬁ&%lgdt]ﬁ%gn% ec{ ﬂ er to reduce or
ehmmatee@scéxdi tuiflog opér prenent@s painse iy metastasiathg An%ifﬁeaﬂi\l'@djnount ofa

ent, determ ne the appro dos

particyt ddepl or A hosiHE Bivootingaait defamtisAa mEroRBefs well kiown to those
inthe@Arti costeroi d hornones can increase the effectiveness

of other chenotherapy agents, and consequently, they

Thera%@ﬁuu, gément Ly used in conbination treatments.
edni Sone and dexanet hasone are exanpl es of

C@%Eﬁu‘;ﬂ@}tag%’ﬁcdfi rhones. Progestins such as

hydr oxyprogest' €t one caproate, medroxyprogesterone

[ t h
MR e R -
more asi- ahgmga:yﬂcsigbhtb esuth a4 PEGHigRidhi OYémEHbda ?Q{tﬁ! agdRNenDERN but are

ate

cancers such as breast and pros
not h“)iFﬁa t@s{] “lagronsacEy lRommECing bl epmptaihecise earbopletdn,i thorambucll
1atSAISHP), 2yl t dachhslE slera
cispla pr opi onat e g;r)]lgésp q%g@s rfdeagt er 0‘\2(g ’ha\l}g&g ls?%rc' gég(?lﬁl&cg]de ﬁogen
receptenhinding ggints atposida C€P1 6)5ﬁme§;n1gpr0w transférhietinhibiisrs,
emm%gm xl(gs ertai 0 eg;oodl rren the P1G- |igands
g B PSR aBine, Bl DiteRyginane4eIbisn aitgpsures,

plicomyoing pRich®dazias trhtoRTeh %ﬁﬁﬁfeﬁ%ﬂélstenﬁa%llanﬁ&e ﬁn aqueous form of
angi ost ati n, bacul ost at | n, canstatin,

DTIC)gfnspiptiorma inblssidneand raethotraxates Mmmstgmwt byt anat ogror derivative
vanantacﬁ{th%ﬁ% %ﬁ ng.anti-Flk-1 antibodies, anti-Fit- 1

ant | | am ni n peptides, fibr onect| n peptides,
en. activato hibitors,. tissu
[0168] %l?emtoprg%? R RS Ot el it S Aeseeen et prscisthnown

to thosd Bf sltifP1d the o @eelfBr ek HSIB’QB@ pPH?dlé’lansZDesk Reference” Goodman &

grypoestradl ol, pro iferin-Telated protein
Gilmargs, 1B harersolagieabPasis of Mbarapewics framd “Rerpmgtomsan

I » erf eron:al
Pracn LB RIS OGRARALEEL oy HLSLEHRShR g, Some
variationi inodsdgs wilhatdeskanilydeccup dspeairfgyd ihe@ongi€ibh SF Giesubject being
endostatin, paclitaxel, accutin,

470,
treated rlﬁ?ed%‘ftr SA TSPt B iafminiptERtionsWilladn amyl exsinkydsiqrmine the
appropAeid dodd Gor tBE %cﬁhﬁﬁalfsﬁgfe?[’ As4 or mnocycline.

| munonodul at ors used herein, the term
‘Himspegodul at or” i ncl udes cytokines, stemcell growth
factors, |ynphotoxins and hemat opoi etic factors, such

[0169] "{‘l%rﬂl&tsf‘e?&ﬁ lﬁ%hﬁ]@nes cgl H¥ease ghe efta ctlve%ess of other chemotherapy 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.



factors, interferons (e.g., interferons-a, -13 and -vy)

and the stemcell gromh factor designated "Si

factor." Exanpl es of suitable i munonodul ator noieties

include IL-2, IL-6, IL-10, IL- 12, IL- 18, IL-2 1,

i nterferon-gamma, TNF-al pha 0 and the like. [0172] The

term"cytokine" is a generi% termfor proteins or

pefpgidgesicigtibhased by one cell popul ati on which act on

another cell as intercellular nediators. As used

[0170bT®adHan srab&iinents,BKAPIIFESza0ds diydle¥sd hesin Mgy bd®-administered with

nphoki nes, nonoki nes, growth fact orlsj and traditional

| ynp
one orﬂapwélaﬁruaafé PGP ERAZEN IS RIch 4B AN ORI PREUQNAEK PAStalig, maspin,
anti- @F‘@.\Eﬂ ?VaQSU&lgr vﬁlﬁf%fbr aﬁﬁ% {-EROE antlbodles anti-Flt-
|ony nan gro ornone, ovi ne grow
1 antibodies ﬂmmmrppnmmihg; ifibi whebitr mpmdps tphysrrmmgaa activesar 1n1mb1tors tissue

et B SR i e R B SRS OLE omgppondin,
methdeWéﬁﬂaﬁl& tﬁrBerﬁhlrelﬁteﬁ%&Bﬁeca(rﬂ@t"ﬁmldoﬁﬂﬁoieuCMI‘UIZMéﬁlmastat
hornone (LH); hepatic grovvth factor; prostaglandi

pentosgnodysulphatey a@ppmﬂg@ anterfefonolphe; h@fblr)@yca@ énPhﬂU145156E 16K
t r
prolaéf%?ﬁa?#ﬁeﬁ] e’r@%lﬁ{dl%h Eﬁlqr%uldgoéengﬁgigﬁ%g gén"flﬁélﬁ TRP 611';}’6 endostatin,
pacht@mh,aed:cﬁﬂirg pngioatsﬁn),ammfe@ir p&mﬁ‘isﬁﬁe, blem»hi}lmm A(ﬁ\zit]Manlatelet factor
vas% endothelial growh factor; integrin;
40“‘?]%? Bpoietin (TPO; nerve growh factors such as
NGF-13; platelet-growh factor; transform ng growh
fa{f@vwgmeq‘t@@rs such as TGF- a and TG 13:

insulin-like growmth factor-1 and -11; erythropoietin
[0171] Br@)sed bereis ihedenn ['menynemasiugator” invhades eyiokines stam gell growth

factorE g%%g}gtog ahd h«(:lﬁ%tg %1‘3 ic ¥eicto [58% %g@%ﬁhé %&on@%{l%ru?atmg

SUC

factorgliatedieuayi(e gmé@@bﬂg& -G%ﬁd(ﬁ‘dn%ﬂfe sterareell g1owth factor designated
granul ocyte-CSF 51 (G CSF); .inter]| eukjns such

"S1 faggorl"LE}}amqu:_s qféultqﬂq_e gmpgqrgodql{tgmmo]egegmc]q(_ie éL Ufﬁi IL-10, IL-
I Ls I h413, |L-14, |L-15,

12, IL 1-8 ?L 21 Lrﬁer‘;erl){r Lg%n%gxa J‘FN%;allpﬂA[ fl%d?th& lf(i_;(gF QW CSF.

[0172% os pgt Aé(ﬁé’ 1L 5 8{13 é:t%rrl]ﬁ: fok g;’otel?lg gf ?egottfa%é & eas?do‘t?y %r}]e dcell

hec
populktion ﬁxhlchaedomﬁf(ﬁheﬁ ,celll Beintetaitutayr tnoddi stersi rzksluseldabroadly herein,

rot ins fromnatura our ces from.r corrbl
examiles pEpEpFOnEHGe fymha&nem‘gﬂo PAREOW digionsl
polypgﬂfder}ﬁ‘)trfnﬁﬁess BRURTRE Smof HRKyAASneslPd é%kvt@@fﬁ%‘de@ 8&ch as human

ner al act as chenpattractants to recruit | mmune
growtbhbeooms, Neslethsonyd htumen geivith hofmertee mmkbmn@gxpwéls bomsone;
be advant.a to e ess art cul ar
varathshoit o Ens SABKAR ot Rro Bt RteRirt Plsiiginh Ry goprgtein
hormdiéh QKNS BRI stinful &MpHER0hO EF SIS thykdidBffuRting hbfhone (TSH),
i Mmune systenlconponents to a site of treatnent.

and lutyimizing hesmone (L1 depasigterawt faetor; [prestagiandin, Gibrebiast gywth factor;
prola Facentﬁ]lfu?} g 1, O]évI 10 eln,%%r%%)r 1%2:9 sispfag‘t%f aE& %kfnlu lggan-

san Wi €¢og certai R cytoki nes ar

lnhlblﬁh§ SubsEHRIoe; rhmdaag%ﬁadd&@pmaﬁstsdsmte@péptﬁkf @bhiten; afaﬂvmpudlsdulal
0 be cI assified under the termchenokin

l.s
endotiegligf el fagtore integring thrombermeiin( 1R newe gegwtb £aqters 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



overlap in their respective nenbers. Radi oi sotope

t herapy and Radi oi nmunot herapy [0174] In sone

enbodi ments, the peptides and/or proteins disclosed

and cl aimed herein may be of use in radiionuclide

t herapy or radioinnunotheraﬁy met hods (see, e.g.,

Govi ndan et al., 2005, Technol ogy in Cancer Research
(G-CH) Tindetewims (114) 8ich-a8 11-1SHaq1 kxejL ani.-Sdlles ﬂbe?r @L.-6, AQQSIL-8, IL-9,

J . . 48: 1275; denb
110 U128 T T KoL e B b gt onL-AdhJele 6CSE, GM-CSF,
M-CSEaRrPey, kirambafd BRENPACH 855t AN, ?rﬂ'g?] 0B L{6h 2 og Necrosis

each i ncor por at ed herein by r nce.) I n speci

factorand ddi. nbused hene@ik; the gamdstolme m@udbsm@ieiny frotrag@mdl vaurdes or

o A G S UGl a5 SRS AT 0 W soqence
cytokimehodi nent s, radi oi sotope(s) may be administered in a
pretargeting nmethod as di scussed above, using a

[0173)h ent@bkided g@kkdi?t #Rf aFdemokitGaifltsttd ?écrlh@ln'ilﬁgﬁé)éf?&?dr%gﬂs to the

and injected er adm ni stration of bi speci f
site ofmm@bw oxpLessip cl mazyé@ adyantpgeoys tOeeX@feSe b gadicebir m@okme

|ssue di oact
sene i XBPERROR UM, 10 Bu PR RR ol b B L b BN RE R B ot
1mmuilm$ysmne comaporentsitt adite Of tréalﬂa%mt Cheddkaiks Bicldde3Bit a2d notAimited

to, RANEES, MO (it alphe, KP1-Sptiaand IoPo-aThegshel awnavilgseenize
that c&éﬁf&%ﬁg&gﬂé %ﬁﬁ%&@ﬁ ﬁh&%%@%%@%&ﬁ?%@ﬁﬁ%%wﬁ@ R

classifieflamdgr tiwg@mc@m@sl Suiilarly] S@AktansliSumnarit] 2drldalkd .cytokine
tic radi onuclide preferably has a decay

t her ape
oveﬂagmﬂglrref'?%{;ﬁ‘é PERGESof 20 to 6,000 keV, preferably in

e.ran to 2 eV for an Auger emtter,
186‘1’2’58 ﬁeﬂé@v‘lﬂyo‘i‘”fgg‘wé?lﬁmwof e er, and 4, 000- 6, 000
V for al pha em tter. Maxi num deca energi es of
[01741u %’glfoéhmﬁ‘&?,tth%P@lt@ﬁ? and/ergprofisinsidisstosad énqg)qalemddwrgm may

be of 1R iéré?i@ig ﬁcql\ée ﬁ%ﬁ@ro(g‘r E&Vmﬂﬂ#%o&ﬂ&g%yf rélg&lggg( gs\ée 3 dGoPREn et al.,

prefer ab
2003, Yeahinolvgw Im d’e&cdrtihatecscm&tﬁﬁmmk )4 3se@ly Shudkeh and Goldenberg,

s, S R i 3SRl e
Pretardetih %@dvhﬁce@@anc&ﬁiékﬁﬁfﬁnﬂﬂﬂdétéét%nd%ﬂ?&m%ﬁﬁﬁﬂie Iy each

use bet a Wgartlcle emtting nuclides are pref
incorperpteydipreia Gy refsreace) dn epesifioeni@impety, Pl@ﬁdlgm@ may be dlrectly

taggedgﬁiﬁ{ & fﬁﬂg& otogé)oiiﬂfs\é ﬁ%@ss&d{% o, ed @rpg}ﬁs ng8$ 0a subjec? In

alternasilv kmbpdinienes, %1101&16@(£)&da}w%ﬁﬂimlﬂ§&r¢<fzh%|zd&€tarééﬂhg aethod as
- I -

di ﬁa [imted to:

1scus§&.259¥e, u@agzaf@ptemc pgmde %Plé‘rfshgapdﬂzaz 1 raﬂhol@fhed agfl imegted
ft

s o3 LGRS o BRD e SARLR W et oy pd P
expresgon fothe@li @@ dksMe.

[0175] Radioactive isotopes useful for treating diseased tissue include, but are not limited to-
Mg, 177, 212p; 213g; WAy Qcy, Stoy, oy, Oy, 1257 3 32p 33p 4Tgy 1pg
1Ga, 42y, 153gm, l6lTp, 166Dy, 166, 186Re, 18R e, "®Re, 2%Pb, 2Ra, Z5Ac, “Fe,
75Se, "'As, ¥Sr, ®Mo, '®Rh, 'pd, py W9pp, 169py 19 1985, 199 Au, and 2''Pb.
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



nore preferably 3,000-8,000 keV, and nost preferably
4,000-7,000 keV. [0176] For exanple, 67Cu, considered
one of the nore prom sing radioi sotopes for

radi oi mmunot herapy due to its 61.5 hour half-life and
abundant supply of beta partjcles and gamma rays, can

.. be conjugated to a P1GF |igand such as an anti-P1G-
emltteéﬂth%b@pq@gpg keY Her ancphagennittgr. Masimpm decay energies of useful beta-

il BERREREIB J0pRATaH 44 DSEhY IO boore, e

most prefarapdy 5@0-Be508 k¥t Aisolefenadateaadionmiiads that fibBRRLAIHEdecay
or fragnent thereof, using

with nti bod%i fu&j rﬁg rotein o r !
BrRUhe ATty SemBlee P St 7, Bo#tm TePBay Rh-103m, Pt
109, 1AAdi {4 , ' dige) €8 IHg! RO ! )
10, et o, Ol RAgy iy v
paﬂlc]gmg,ttlrgmlg}idme{pxefq@ﬂ&ml,ODO'klely, mooSpigferdhld RI0 keV, and most

a2 65 67Ty 168T 197 109Pd .
preferdig 218 ke 5 Blsd Srsfafied Megad S Tigs idasuaen caboiesaon 16 severation
of alpha-particles.Such Fadienuch8&eincladd -Blu‘?rztl)r% %@Aﬁm}t@@ B Dyl BDYR 30 0R;.

a

tah)g%l'ke. [0178] In_another enbodi nent,
212, a3 BBy F9el>.ddin2 He g8, Fn2lorii2Ads Bodl InntdFra-255. Decay
evrsgebdonl anpRPns Tl 8000 ALEEROEY 2LpB O

ragnent .
more pre&bin3 000481 008tkiedn and trostepreelibdy 4bed-adobikgend,
anti body or anti body fragnent. The addition of the

[0176] Bati axamples P(Cluz esnsired @& thd MoRieneath BifibRiks phen
P .corrFla%ed tﬁ treatment with the radiol abeled |igand,
TaciougRinRERIPY, Fue iy it eldy hevrhgHelife and sbrandapipplyenfbieta pasticdes and
AFs, HADRI ' PPl -
T I%APY%\QNC'?E{% aﬂﬁ? %E%FE@AH%W%MI M%?EEY using the

chelatipg 99y, p-tsinetacetemidrelvmpyk-wtrecthleménatethycdtiefaIETET A)N

' [d- I et.V,. 0179] The .peptide, antibody, antibody
Altemith TLE T ’,We%_ér(h et %e‘%ﬁf SRR Tkl gan Heisenied torpaniide,
antibodyg dighésh gidtein, & fa@mehfVAERBY, uSiRY ?dEé@Hyléﬁ‘eftﬂié&ﬁ‘ihbﬁég%&aB&Ec%Yd

will normally be effected’in Simlar ways. wever,
(OTPA) will be advant ageous to wait until non-targeted

I munoconj ugate clears 53 before neutron irradiation
[0177]; Additéerab paiettial Chdiaisatopes indndbH Caloe| 'éal e, (¥hng Xnc, 129,

133 77@nt ikgdy sthater, bi pds test haePLlGhd j gand.. See, U. S, Pat
b %g’ Zﬁg’m,@% By ﬂf‘besé‘\’ ptﬁlﬁw of'& hi s [§enerks: 2mTe, 1%Tm,

Y Tmptthe pi’et, B, égsﬁﬁpltlﬂtéPr, E&?’?G&gﬁ%éﬁ%’smﬁl’aﬁc@ BCo, SCr,

e e

Bhor anteend the lke. prepared with car boxyl
functions on pendant side chains, as is well-known in
[0178] dp anqther embadimentemradigisensitizso camlzsused imcambination withahaked or

. i t b hi d b ti ion of th
conjugfted PIOFREE, htbods o ahog? iriemieit Fat e dhe@icspnsitizer oan
be usedantchmbamnitior svithra faliieldbalediliphnd, BA8bodY GTREHHE] £a

ddit coF@:ég%be i s then con'hugat ed to the PIG- anti b%laeyn.t' The
addrionp PicHFEES LN sppulfin erhanpedarifiganyi wemycompapaddatteatnaent

with th@ﬂ{dﬂﬂa&@éael%nﬁ,san?i%&y &t aql(?ibQXy %‘rggﬂ’lgﬁ%lalone. 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



neutron irradiation and converted to radi oactive atons
whi ch decay by al pha-em ssion to produce highly
toxic, short-range effects. Kits [0180] Various
enbodi nents may concern kits containing conponents
suitable for treating or djagnosing di seased tissue
in a %ati Exeqplar kits may contajn at | east one

L.
beforgsyeutron rafiaion 13erirasd. ¢ leastss Cakbe ascalsrse ere amayibody that
binds tO'HeFIGFUPENRSeBVS. S, 10 NGS. 254 Séﬁ.rf?f 2 ggé@ﬁp%or?gﬁm%%eneral
br - speci odies

_ Chenot herapeutic agents, p I C ant
principlehBer ¢xagipéal beronsiddendsisschussadboratmsyen HeQitadled!th PIGE ligand

. Ltion containing,c onents. for adm ni stration. .
antibq e GRepisis Pl iscPrlopr el W Bp gy iactions o8 peaiapt il chins, as is
well-knanalin tisakat) Aatchiieft Fcafldné§ida carifle hﬁ&%s %ﬁﬁ{ﬁ%ﬁeﬁtrﬁﬁ, can be

er

. delivering the kit conponents through sonme o
achieyed yeachugHom qfig errleexy] eraps g pbieshrbaranesand ¢amdensation with

: L i . : I liver i S,.a in
nined R B 150 M LRI, o b0 B ooy
After gdmiistuakipe of the PhG R laatibaly wejigaesa beynalidendis attsebd by thermal

0182] .The kit t b kaged toget h
neutrog AR o5 BroelvE AR B ch GBrUAD R Cigsion o

produORBhStHRd] MBRlangd dFeciONt @i ners may be vial s that
contain sterile, " lyophilized formulations of a

Kits conposition that are suitable for reconstitution. A
kit may also contain one or nore buffers suitable for

iti ¥ i luti f oth | . .
s SR RS i
or diangl:OHingeﬁiseasr,d t?sm&iu(afpatiéﬁtaﬁlz(eb@gary kgbﬁmay Qfmt_ainfmé 1dakiéhe PIGF
. it .conponents. may he packaged and mai nt ai ne
tigand§ Cho R e Fieimarr oo i RANAS ChergTaRaTE PUGS prAesiogenic
agents| SRImARGaRRtit ASddd %g-sg%g‘t%%{tfbflgffg gfét?&l@ngrgﬁfegﬁpﬂ disehiq

a kit for its use. W ng
above-exanpl es are included to denonstrate preferred

enbodinents of the invention. It should be
[0181]alf thecesinagiositioncontansrg cdmsdaiehts fonadnligisattion Babt fo@ulated for

TR e NCTCTA
kit contiptefts Aol SiEsde othBerol '

applicagl,iﬁg %g&%%%vé&giﬁ&gﬁi{%ﬁgﬁf? f ﬁ%ﬁiﬁgﬁ: igcs:«;rt;;@hition into
e obly B PR G gty oo 1

B e e
contairi_?ﬁﬁg‘rﬁ sgféllelteﬁgoggﬁﬂﬁ@, %ﬂnﬁflyph&g ?38 g‘]/grllge tgllﬁfs &ngefri]% Eikfe, on

lyophilized fetnalptiommof psarpasitiontiebateshigable for reconstitution. A kit may also

contain one or more buffers suitable for reconsititution and/or dilution of other reagents.
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



I mmunohi st ochem stry, histopathol ogy and fl ow
cytoinetry [0184] Flow cytonetry was perforned by
standard methods using 1-5 gg/m primary antibody,
and 1:500 dilution of FITC-| abel ed secondary anti body
(Biosource International, &amarillo, CA). Data vvere
col ecte a BD FACSCaI bur flow cytoneter (B
the examp. glé%flowsqeﬂgs% [tepchp\lgggst dlg@afvagrt@ furchon 5/]611 in the practice of

the 1n5’éiftﬁ§1f Al tﬁﬁp&ﬂﬁ?edcoﬂglﬁ g)é g&ﬁﬁgﬁe ?I%El dﬁdld%%g& %é{rgé@fcée

from US Bi omax I nc.
Howeyer those dbskilD) theertesshetld indighti of thg psésamﬂﬁodbsure appreciate that

T AW e M CTEACE N T

like opsinhiardsalt withbutldephrtiNB rok (HABSIPanPeQe of BRI i8Fntion.

Slides were deparaffinized, blocked with appropriate

NEKARIPIS £ UMffedfd t e ;

from gant a Cr uzﬁB?fotP g%ﬁﬁ%ﬁg‘él}%&?ﬁgﬁ (?%gﬂdthé &(&?gﬂgenems

Appd Metagtaslati on with the prinary antibody,

bi oti nyl ated secondary antibody was applied, followed
Methddg and attrialyy of endogenous peroxi dase in 3% H202.

avi di n- bi oti n- horseradi sh peroxi dase (HRP) conjugate

wasmapplistechehisipsisatbatlolsisind Howdgsorgne | ncubated 10

mn wth HRP substrate, 3,3 - diam nobenzi di ne

[0184] Etomadswdmetryz Bla® perdiern{cANS, stdndem 12186®s usBig 1- Bcﬂt‘é}’rﬁl Moy

counterstalned with hematoxylin (S| St ai ned

amlboa}’a adsl ) lusion of FEECAabeleyoreanderst antibady ijsqmceelmmmz}tlonal
Cama®flo, ¢ Q). AT w¥e SIRLARLAS rli?.(%dla“f%ulv ﬁ{;\” %K{O Qher (BD

reflected the intensity o
BioscigacegbudnsTell Ruestsafteated. 5- 1. 0) heavy (1.0-2.0), and
intense (>2.0); scoring was in 0.25- point increnents.

[0185]APdraffin-etabedded erimasdbreldt icatteel)isday atBfs @R Bidhax BB

hec anot her 0186] Only vi abl e-appeari ng
Rock g U iand T, v Btheesinn S0ak we staiped wmstandond

1mmur[&15’srt@c?1%ﬂﬁét%r55lﬁuré§\(?5ﬁb} etl ot %@a Yor MEF %8 fVE‘ig}t é)g'pressmn

that were stalned was assignéd t o each sl'i de
Tissuegtraye wereaaled probed for FinhecNRPel (ABXISE SeauldK odvia. eSlbde@ G)ﬂare

s By MR SRS B
purchaasd ﬁsmeihnﬁd@rdzrfﬁﬂte5ﬁlol§g§b 2 Criw rr@p? SReEt fﬁ%ﬁﬁatl\ﬁﬁrv@th the

cons J@?({a gd positive if staining intensity was o.
primary raﬁ? v, bjatigglgtadiseenmdaprangibady weanlisd, fﬂ)ﬁﬁwe@baqn@”d:hmg of

endogéf’MS Qﬂﬁgérﬁéc% ﬁj‘?d a?ﬁcﬁﬁ Bat ﬂor%eé% ﬁ]s}é%omﬁé (I;I%P) conjugate

was apMi)éd NBNé’s(B)Ed alidks- 4G8es \@ékﬁ&ﬁctubatred'ﬂb Pein Gkt MRE substrate, 3,3°-
wer e assa ed for P1GF or

col l ection,
diamingBeg ‘%8?( I&FF%EQ@ %@%ﬂ(%]% yiogheigma, SibauyeMER] anthd
counterstfifed WIH hMafrofyMB(B by l@ta&ﬁeﬁt s%qeg \%r@&éxﬂh%ﬁ St 200 tind rated
the estradiol receptor
for intespity et staivingdy) asigninga@ ro]‘atlueivdtlue that reflected the intensity of staining:
faint (0.25-0.5), moderate (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



nonol ayers. MCF-7 was positive, and MDA- MB-231 and
-468 were negative for the estrogen receptor.
MDA- MB- 231 and -468 xenograft tunors were al so probed
for FlIt-1 by [IHC and were positive. No MCF-7 tunors
were available for FIt-1 tegting. Isolation and
sel ection of phage [0188] A phage library (Ph.D. -12
subtrantmig el L@@pspaqlmmwmezonmmrad posdive if SksiniEnigitensdy was 0.5 or grater.

abs a on, reconbi nant
o R enpl 08 sl Wst bl R SRR 00 280G
Coll I VEGF) (R&D Systens, Flanders, NJ), according to the
€ plier's methods. Subsequent panni ng was perfornmed

o187} Fedfebe hemelsrcr 151 ool RS WMo -LrDRreA R3] B s

(AmeHB@fg?%ﬁ@CuﬁluﬁH amdcties, NanddELevAa9 %Qéasgéyedrf@rmmr%r \Zoed

| at e t on agar in a series of 10-fold dilutions
eXPre$Smn by ﬂews:ytomtw iMBAaMER23 bandydés, amrMCﬁrkW@@ adlsodasted for

cxprefiut b b ool s R b eny B miehbglin oy oot

monofdyem anprif wedpitaguast MOXAMRQY e AsE HG8Sidreg n&ga@w@ For¥RE
ggested. by the Ph.D. Is' it (M3 phage-specif

estrogR apG9ptose Y IRA BRI -ABR K@ ST fest wereale Raobed fof Fli-1 by
THC, ?ﬁ%@%&o@&v@ No 1\3@?;7 ﬁ\ﬁ@gp@gﬁta aﬂ%\gA foé.c%lrlﬁ']frj{egg?ge ptide

contai ned 20 am no pti de,

Isolatzcéprﬁzng\@fec?%o}é%fggy substit utl ng Afor the H Rand D

BP1 and CPA wer e synt hesi zed

o1 R P B, SR BB NG Lo,

Inc. Ips«mh melgk)fvms ;Jaﬁﬁ@i (ﬁﬁx\éc&ﬁbﬁlbﬁ HRlaAtH1Ge-1 QPQ@FﬂoMeéksihmgant human
n Flt or PL.GF. One peptide, Bindin Peptld

VEGH 66 VT BT SHitor, Tewkrs, SAnrowsioE s iossppliexe nrrhods.

R
putatiﬁ@ﬁac@lﬁdzﬁbﬁlﬂﬁ% sﬁbmrth@Plei moleEﬂ@ElJ?hakBiw@lre Siberitted to three rounds of
ST R L ML WL T I R R

plaquésSRgtpickel froanthe WS 1f8d ARt eﬁ‘l%lﬁﬁaqgr RARheORSEbaimsy Of
- sequence between panni ngs. Two plaque sequences from

SepAlALSPhage were identical (Binding Peptide 3,
BP3 [0§91] Sequence of peptides: Peptide Nane

s B R N S T R s

by theBRIDRKRYSERGMREEsSHR)) ThéN@oBequenase 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,



Testing of phage or f ree peptide for binding to Pl G,
VEGF or FlIt-1 [0192] The protocol suggested by the
supplier of the phage display systemfor panning was
used. For each coated well, another well was incubated
in buffer (as a buffer cont gEpl). After reroval of the
coating solution, plates were blocked in 2%BSA in PBS
and vegy selectedtbased RT consptaichief saqnenctbetivesngrenings Ewe plaque

ed for [
sequeflp G st Pile SRR e aftalith R BRAP R Rk
ed 1.20.in bl ocking buffer and 50 gl of each
[01913 éeﬁ?ﬁnﬁﬁ ofRP!¥ed to the PLGFE-coated/ bl ocked and
bl ock QR wel | Phage were allowed to bind at RT
for 1- PH ¢ Prmee Segps een‘ptl ed, and washed by di ppi ng
and e |ng 3X (H 05% Tween-20 in PB%\?
Anti - phage ant %%E&A(I%gﬁsﬁ%ﬁ SEQ H2NO:1)
Bucki n hamshl re, | and conjugated to HRP, diluted
1: 100BF% bl ocki &pgbﬁﬂ iGR lladHed)to all wells and
incubated 1 h at RT. Plates were washed by di pping, as
descriB®d. The QBAFNBLASRASH 436QdD M@B)after 30- 60
m n, absorbance was read at 410 Mh. [0193] Free
pept i dPhi ndi ng RIEPUSEEISAPiI€H(SBQ HoaA(O:AY 96- wel |
pl ates were coated with 10 gg/m P1G-, 10 g/m
reconbi nant human Flt-1 fusion protein (R & D
Systens), or 10 g/m VEG-. Conpetition assays were

dqeeing dfphded eRans b PR VEGESS: Flkqui s,
MO) . it ﬁb, % Ogﬁeﬁ%guga};ogr arrbl%d veﬂsgl on ofr BP3

[0192! S%E EP&%c%ﬁggggﬁeéﬂ%g D%%%lk&' Jfﬂh@ ﬂdﬁolﬂﬁ;plag%lykt@ffﬁgr pdhing was

LAG epi
used. EOt @&cmcn@tsd WEH; artophariwellt was 1a¢ubated imbuffei (@na bffehentrol). After

remoygh O et i RS P RS BE BRI B oy BT

Anotms amwd ﬂwte a8 Risb Bldcked, tah& ubddYor aRhfiPBe pideC Kae&etr bRdcking,
Bi ot g chm&ues 7: 580- 9 , 1989; Castrucci et al

amphijed Rhags|(-1 G ehageymlswere tolnteyt 1: Uhiadenkingbuiges and 8@ ¢l af each

oo fBash T R 2R, B0 056 PR s BT piowed
to bin&!at Rﬂ“.for‘l'gé_lc%tpewaedmpm ammme%h? dippinppaaidi engptying 3X

. 111
(Wash\(létoré% Bt Hi,’l?l%@ Wf”z@%@ nih é%p}efsg{dmg%ﬁqlmﬁes

BuckiRgiimie, Bhaim), @apamted th@ Bﬁﬁ{eﬁrlnﬁféolfﬁ‘gﬁ)'bkl cking buffer, was

conditions of [owserum (1 9% to deternine
addedge pl gtedls and insubated | mt Rt \Platehwereoxasbed by dfppmge as described.

The s@%&gﬂe%a%lafiag Ia%@ﬁ er(ﬁoé G Qicg%zg: e&r‘fea%ﬁﬁle 4mea8t

[0193@%19@%%@{3@ 35’@%@%}3@5@5 3@ b T ol PRERS sossiprith 10
/IO g RORSS0gh Ho FRAGORLE T U885, A
VEGHGamyetitiegassas We-dpn¢ withe, 5 ae2midésldepatitifSigBe) 8t Lyyis, MO).
BP1, 39,%, X\ﬁeci ell scrambled version of BP3 (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



pl ates were seeded with 5-10 X 104 cells/m in nmedium
containing 1 % fetal bovine serum (FBS). After 24 h,
cells were treated with individual peptides at a
concentration of 1-2 M (4 binding peptides), in
quadruplicate, and/or rhuPl & at a 2-nM concentratlon
After..the S ated tinme points, 0.5 5
atten AR OVl LB e hDRRIe viAS QPTG DAty i vitro and in
vivo. Serum was added to the wells (Mdsmann, 1983). Wen
purple crystals were clearly visible in the cells,

antbpee@labgisarpreared to be fully devel oped, the
reaction was termnated wth acid al cohol (0. 04M HC

[01943\24’1“’?295499 %lpﬁéd%lt ‘?Q%’g? d%;l}eﬁﬂgetgk& gleo%n gSéérHla assays

were peframed uhba dol‘ldl‘(z‘lbhsr of letf ains (10h) tB]cEFermmetPlGlBT effe@is|on cell
....magration were neasurable at this tine
Vlabllvr&ﬂh

BIHAAD; N gheaRapsilen apd ierr effseten @@a‘}@d%ﬁé’f@aﬁ gignor cell
growth ?Md@ﬁﬁﬁﬁ L3NG I{ Jsz'M@tﬁ 8s: %? % Fgf]&d':%’& gth%IS bbb aﬁwﬁhem

results. und I Nng assay ermne
Biophys Ret C@nwlzwem&é®$606) et de Mx{centeatibnBRispep v @ad die
br east unDr n ormal _human endot hel i al cells
conco KRG, of SHBEIUR LTI HEb A5k LB e [ngs fasted vere:

2720 I | t ]
MDA%Igszﬁ EX@/ﬂDA@ﬁB 4F§§‘S&Hg\gbgo79(%ﬁl<g@ 101%91( assd nGA Bﬁ!ef,ly,l\%l well

plates weste @tped with 5110 F5l ©Qlls/mbmajled1ml%oﬁta1mml MEe@Bbdvinasmum

s G B o S famatr 2 ot
bindin@'pe Pﬁﬂéé) g hha(ﬁ'hﬁl‘ic%% aXBPHUPRGE S 5. nlgfﬁé(ﬁxcg&rﬁgﬂo After the

confl uent, 't he nonol ayers were scrat
designatedrtimepeintss@.o ang/mp MTT (@mgﬁhlestcwhhmd 130 weR BMiasduéatn with

BT SR TN Sy ——
Vls1bl@1h tlrlb téllsamid tho patd SpbpRdredtt®bd fid d’évélo &Q H26leadtih Wis tB¥minated

ent rat| ons_were 50 M PD98059 (m togen
with aalé MM T 130prepgaol) g@b@cp wﬁﬂ@] digsahiedicrystals was read

at 5 705%51 Mrﬁ{%ﬁ{) H?'{;I% ﬁblﬁp\p el lgéé!au e t\ﬁ o ﬁffé}tp S'ﬁﬁdﬁi 3%S]mor cell

unan reco i'nan
migraff@Fivere Mgas@iaBio a‘sylas tne)(seeReq@inddealing aSSEj' beldw).WEh&e assays were

cub ted Wi cont ai ni ng nmedi um for 10
also Py SIS BTG 1092 EBS S e g
pre-i %ubated with PD98 and Wortmannin for 15-30 min
b@/PB’r”% §HHIStISEHW of PLIGF.  Stai ned (Wight-G enmsa) and
unted coverslips were exam ned mcroscopically. Five

[0195]t BO determine tgdupeteanab effeateofRIGFUNEST and Iﬂbpmtldng on heeast tumor

a0 oSSR, AR bl B8R v

et al., 2004, @il Mcr(ﬂsl@zﬂ 3l: 169~ E80e Sufigpiadl}, 2007 Fxp TR//ReS QQQ?OQQUB%okawa
n sone

I into the wound/ 100X field
e, ot L s o e e o RO, 1 e
breast wqﬁk?of BRCYHePOsddbied Gitb HbSile SSRGS ihPel8ishes 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]



Cel |l invasion assays [0197] Cellul ar invasion was

determ ned by addition of 5 x 104 cells to growth

factor- reduced Matrigel invasion chanbers (BD

Bi osci ences Di scovery Labvvare Bedf ord, MA) (Tayl or

et al., 2003b; Passaniti 1992 Lab | nvest 67,

519-528). Addltlvestothe tr| (r) plugs were
inhibifrg-or humlaairemmbmmt brduble iltal (sbitall) (R&Djﬁrst@ﬁs 1 ®eptidesps sFit-1

were psullﬁaleég WEP i’?ﬁg—lm\}b@ﬁf 5 gmgggrggqgu?%h%ﬁgpub efe re\&?faltﬂ)%dtg cells.

Cells IW%E:E préanéudatdibith PD9OS and Werehyanhih ff 15-30Mein®easte addition of PIGF.
in low serum (0.1% fetal bovine  serum [FBS]

el l's
Stamﬁé GW@rght Bierata) ped maunied savratlins staraptanyaebaiqrasegBicafly. Five to
o D10 e NI 0 Pl
edgesbmﬂtvﬂmmﬁpﬁeb&dlt@ baml antinhrvzed theeehtenoftha froand.s Rasulisrage

report?ia/@%; )gvg% QIFJBI o Ifo %ﬁ}%fg{igrrgg%g 1(1120 @%NDA_ bﬁ%]ﬁqlqeglndfs%npe cases
data iR Q&R fRe e)‘?ﬁ%?ﬁ‘ién'f&ex%r% cBhBirft &S %Uoﬁgnocﬁfef 1%61h51@f1 oPORbdude
treatment on tunor growth in vivo [0
treatntanésinéheablear e- gr own human br east tunDr ceI I li ne,
MDA- MB- 231, was i npl anted subcutaneously (s.c.) on
t elfileasksn asfsay'sude m ce. When tunors were visible, the
m ce were wei ghed and the tunors neasured. Treat nent
[0197wadnume ahiaesm was deagmimedhien additionrd fvelégedlsatiogtowth factor-
12 cnB,in volume, Mce were treated wth 2
reducaé pMaerég Anvasigy gipmbers, (B FapsciegesaPisgovery dyb Wﬁff‘e?‘%ﬁé?%fd MA)

(TaylbOkt 41. vggséﬁao mhm St WEr eww' 908 e 6t7h%1§-l$ﬁ@)" SAdditives to the

neasur at "each treat msn In a second exper|l nent ,
Matrig¢l® @bugsrpére ;pe@mcdbatemtgethmm 2 tshluddane of hp@ @l BB)‘Ssat RT for 10

{ the fi { t
min, G o B SR TR o RS 50 ADBSCARLE 302
peptide) (2WaSmie Bﬁéﬂﬂb@ﬁg 6p)i ooy et &l de@ kP BdIRSn (6% Qertifl 405])% fetal bovine

clusters (>20- 100 cells), and nodules (>100 cells)
serums ¢ERS ) nmadliunt. heBasale and sahemonitractanitbised finvpsion (¥ dFBS) were
eac resent ed

inctudge R Rimied of SRANEARS v oo fina BY SORRN R dukibe gt cetls on

the bdtfo%ﬁbf@i@ inekRURhiRb& 1ﬁbrﬁ81’aﬁé QEE)stailifg at D@(ﬁt gﬂiﬁ%ﬁtuﬁf after 24 h
was summed for each treatnent grou di vi ded

(MDWB%H or A3 huMidr-7oMPAMBr46%) haThQJFQﬁE]éS ofrﬁlar%é@ dbiet separate
CXPCFP%H@%HI@'PQ%}G&%{%, b_ma_t astasi s was deternined by the

ition = (# nock-treated - # treated/ #

m@%sﬁ ﬁ’ e@%’ LG L8 T U i y Tt pad

10198) e bsStsealire- B ge 0o RS HEPh il renr BITAIMB-231, was
1mplahteh%h¥cﬂtﬁle@ﬁ¥lg éé’@ ) ORI thE @bAkESS Iﬁide miee.e FBhenGRaHoeS w&%ﬁvwlble the

R819-27, 20 Pepti de treatnent was comrenced
mice tigye weighed randnqbb nmensi mnasuvﬁde nTeeatthént twithp peptigkes evas begun when

tumors averaged about 0.06-0.12 cm® in volume. Mice were treated with 200-ug 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



pal pable in all mce (8 treatnents). Three days after
the final peptide treatnent, tunors were renoved and
wei ghed. Lungs were harvested and exam ned
m croscopically for netastases, as described above.
Statistical analyses [0200] ;8i nding, viability,
notility, angiogenesis, tundr growh, and netastatic
treatntenbrgroup B elemicefgroep))e Thé (it avhiber ANGMA wdd sun@nd@bfonmsch treatment
considered, as, significant.. Results Pl G- i ey
eroupg GRQ AN DRryS e wietBR ot GE HhoiBy iR The agigent inbibition for
metasERRCHAs ABErineadly the MBFmulse!% ihhiBRRnl LR Mocklieeated - # treated/ #
frequency of constitutive P1G- and P1G--receptor
mockdsagied3 K188 by prinmary breast cancer and breast tunor
cell lines was investigated by i mmunohistochem cal
[01993 MDAFMEB-23 1, grows iretissne eylbire, agsdlswdmptastedb dheemamimary fat pad

oS0 TR 10, Bl By G LR e g Doy
metast4394r8 0% 1iREGHD d&vof AchevEsth).; Brda¥iCensi RBs. GIR319627, 2005).

PIGF receptor, NRP-1, was limted to, breast cancer
Peptidsayeatapitivas @mygencedon dand afterigplanifionneben smalbpmqyg were

ps B 0 Pl BRSO 0 AU L, o
removiedExdrvesghedn [amgPlere havidsied ahRexdminad chiétbscopidally for metastases,
rinmary breast cancer. Marker Array 1 (%9 Array 2 (%

as deforibed g0 (439 30/50 (60% VEGF 9/70 (13% 7/50
(14% NRP-1 ND 25/94 (27% Flt- |-tunmor ND 31/48
( SBypstice|anapys¢tessel s ND 27/ 48 (56% 60 # of noderate

to strong staini n.? tunors/total # sanples/array. Array
[0200] Bindhme, vighilityy moility; angipgesiesis, war s@winpnd metasigsisdumor burden

wete %‘%I%?%%)di légggﬁ%\z pﬂfgﬁgl@g%gﬁ%%&% %%%gﬂi\%c%rﬁ' relatively

Resulpsi gh frequency of expression (32% and 20%
respectively, data not shown). Col oni c carcinomas

nmong .t he )] owest canstitutive expressers (89 S
oV AR E e SR S RO P St mor
[ @2@BLieHuman breast cancer cell lines, MCF-7,

MDA- MB- 231, and MDA- MB-468, were analyzed for P1GF

[02012’}%@}%@Fﬁ&€%@&§k%ﬁ9¥ PIEPWnE YIGFBEdeYtor EREreRE6E 8P oritfary breast
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%) -




cells was 29% 49% and 38% for MCF-7, MDA-MB-231, and

VMDA- MB- 468, respectively. The percent of

VEG-- positive cells was 8% 18% and 13% for MCF-7,

MDA- MB- 231, and MNDA- MB-468, respectively. Thus, these

cell lines were relatively hhgh expressers of P1GF

and | ow expressers of VEGF. Both MDA- MB-231 and -468

x érafgnaderate imsrangekginiog Sumors/totplliFampesipray: , Aay 1,ITARP. Array

i.ne ai ntI for NRP-1 (not shown and
ng-%(’%nél‘%garléé‘% ﬁ%ﬁ - 231 has al( ready bee)n
o RS OSTIeh mor@@b&wf&sgmm
relatnlrdDy' H%h'fﬂﬁﬁérw? ofleRpre¥Abd BR9PAndHI%E - r@éﬂ%@ﬂﬁ%}i R ﬂcﬁ %ﬁown)

The rel atively high frequenc
Cololh%@@rﬁnpmﬂs RIS anerlgdhe bywast ecstitugize @:a:resse@(s%)mgfg@s theckolonic
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i nves ects of P1GF on breast cancer
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i sol ati on, 2%8 were subjected to an | SA-b

eXPfewqimh}fM%&\é@ i hpg dready dva@redbqutrmnwd (Saltes eablsdr Bmﬁc@zem

271; 5?‘913?6@3}% (e oM il whpRhR Sl dient B aiaditng ot
WAt fé{?% bRERRRRATS, B Dackr ound [0906]
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cells shg%cﬁ%@ttg&g’%@l? A;\nl%v%% dh fkg:ef?e!&{jof Eﬂesaeﬁ%ellggq"otlﬂveg%%ig g%%ffects of

PIGF on bpgst cgnaey 4:)3113 MGF meitFl'sHomdgrhg/p@ndes BHs) wete adife] by

pannile 3%pgRe BRI vy Aol boat e bR B Yrounas of

pannirfg. tBihdi@Pepfidahli dndzeBP1ABRD} welrk detivéd 86mMainthgloh MMIGF, while
caused a 38% decrease in binding of BPl1 to
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on thuPIGF lfier the t#éeinoendf BP} tdprovents deqﬂeﬁ&@ rcf)ﬁmﬁ)n/‘ﬂottﬁ'otdlﬂﬁerent phage
1 BP1-FIt-1 interaction. P1GF at concentrati ons between
paquef and 100 nM had no significant effect on the binding

BP 1 to Fit-1. These findings su%gest ed that BP 1
[0205] After isolation, phage were subjected to an ELISA-based binding assay on P1GF-

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
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



interacted with a site on FlIt-1 other than domain 2,

where the major interactions of PIGF with Flt-1 are

| ocat ed. Subsequently, the association of BP1L with the

hepari n-bi nding sites present on both Flt-1 and

P1GF- 2 was |nvest| gated. Asishown in FIG 1, addition
t-1- coated plates before addltl

f hepa f
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decreaﬂéﬁrﬂbzhﬂ’in% dF.BI) to ihfinsbilif¥d Hit-Tq@auol ifkes yMb BIP(ISorﬂyg 0:527- 1 0.025;
at or near the heparin-binding site. [0208] BPl nay
with addeddiqe lohead BPA hdpatiOn26)-nding notif, as the first
si x residues have the sane pattern (XBBXBX) as the
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BPI to VEGF was detected. Unexpectedly, BPI also
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vitrona®Af, tHRisSdonpis ﬁﬂ'\ééeﬁg % tHdeerEeSRtetlatibe BRRG Rbtide Qé&'ugilf’c%s that

to_immobilized Flt-1. [0210] Peptides BP3 ‘and BP4, and
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[0209] MBF-nidasigalds bmdgg‘ofr]iﬁbletpt‘é]ﬁ(}ﬁms ﬂeﬁeeteé.n nhgsectedly, BP1 also
r.at II- feretlate S Y, A- VB- 231,
bound Eng‘S ?Pfo vEF SPehcity ot tﬁ%%l&g@ngm fsisgby
additioheFluhb&iadd @E-170 nv) 19 Eﬂs&fﬂ@ééd H?ﬁdlﬁ% hdsB9d, and ﬂﬁ@éaté&f‘i 38%
is estrogen receptor-negative, forms poorl
decreagt infbinding pBS oM BPadeinnmpbitidehidedr ci noma xenogr af ts.
VDA- MB- 468 is al so estrogen receptor - negat ive, poorly
[0210] RepfidescBP3 andeBP4,aamd ai ssramidet vaygion of BR3 (]Bmker)gmkse wefd dssayed

as free RGeS0 Bipding 0 Blcbnd ME 1Y adl 8 %S Fbind Toredrudly 10 PIGE at

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




negative colonic tunor cell line, HT-29 (by flow

cytonetry) and express low |l evels of the PlGF

receptor FIt-1 (data not shown). NMDA-MB-231 is the

hi ghest producer of PIGF, and MNDA-MB-468, the | owest.
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resulted in increased cell nunbers after 24 h of

dalbilivyeof(BPeast Qunivt cells whihexivBse2i3d PAGH ovDephid®s468) (FI G
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MDA-NBi-288 aké fowdd214] It was determ ned whether P1G- could
i ncrease the |ikelihood of tunor recurrence or

[0212] I BEL A lslGIﬁQCrfo)st% IRbASHPIErds YR ted § neredicd”leMhumbers

increased notility and i1 nvasive potential, exogenous
after 24°h GF culaage éBdfe()jO4 tor MIDAI-MByZHnajldI M%M:Bﬂé&)s(ﬂﬁ 4). To

he b
determioqh ol e iicheP A Bl BESF wifilotog ity Apprdiseraigny
peptldésr(‘?-rﬁﬂﬁlz webe coihéd Hith Pile@an? 78d raatms MeddftionRthe peptides

ut did not significant affect the notility
to PlGE{commmgMﬁrésassmmm shomwnof FI6e émzﬁddamn o FRoP1EFtcontaining

ni, f bl ock h sti.vul at o effe
M- utbitadR" ) S ok P i e St Tl i, 4 %64 aaaiion
of BP31te 3pPAat MER Y1 (EP<9 B3, AD.tB2}p peiadek dedpaseditid viliEy of PIGF-
anti bod al so bl ocked the P1G-- nedi at ed

y
containigg M%;Méf%%mhuws(%f hewie) WIF0P3LP < 0.02) (Table
2). BPI also inhibited PIG-stinulated notility in

[0213] NpAsbieBor 81 tuamat chAFfoY 24 ihgw'rdf ihe prptides @lone (D udP)had@orsignificant

effect Qg iy, mpept DR BB ER? o T CaHR %y

lowere@$$2Y % gw d o). afes 48 REmaubhted @itk @;Pm MIGH-7 @RoQbst viability
MDA- MB- 231, suggesti n%lst hat the increased notili ty

Compa@ﬂé@m@@ate&]cqnﬁﬁ @et 0.06) ne was not due to VEGF
activity (Table 2). Table 2 P1G-stinul ated tunor cell
RIGE stimplatahiupior icelh niigrafieptidis iBRIlvedrh tnelgstasis | - P1LGF
anti body, anti-VEGF anti body, and Pl 3K/ MEK1
[0214] ilhivaddétermsined 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 <



Cell line Gowmh factor Test agent Mgrating cells
(2nM activity MDA-MB-231 0 0 23.8 6.5
P1G-F 0 42.0 f 13.3 * 100 P1GF FIt-1 19.1 8.0t 45

Rel ati ve

P1GF BP1 13.6 6.1 f 32 P1G- CPA 39.8 10.6 106 P1GF
anti-P1GF 17.0 6t 40 P1GF6%nti -VEGF 34.4 12.6 82

P1GF PD98059 18.4 8.01 43

0.02) §GablyE23- AnttPIGF adtit®dyqo ngtE[)El%lsBFHlodlééd?che P1QF-hdsdiatdEMotility of
11.5, 2.3 104 VEGF

. 4BB1 galgp jrhibitedy PIGF-stimulated

AT 3, Py 7 Y i

motiliBLiEAVID ALABE-239 -a8d MACE- 7@
BPI 14.3 8.1 97 Pl1G-

J:ahﬂy PZ ()30225C%§1tr%1:f_‘pepﬂlg:CPA had no
effectgpey did) BEGE € ni)7(Table ZNE@ntleVEGFOantledSB add@l toVBIGF-containing

assaysB%'ld ]n%haaf fen E}’lé%%uﬁ%lat% Fllalgﬁl’ai}gg (%M‘ng\&g%ﬁr

1ncrea§§dﬂmﬂ)ﬁhf§/ o]ﬁel@'ed. DthiMe@Hing Wds nYERR thAV 2GR heivi
0012.2 11.4 PIGF 0 22.1 13.4*

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

100 P1GF

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

1GF Wortmannin 16.4 5.8%

g@ét-gng that the

éﬁ]r-a}) N%I 4

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



P1G- BP1 10.2 7.8 t 45 Pl1G- anti-P1G- 10.9 4.9t 49
VEGF 0 12.7 4.1 100 VEGF BPI 12.9 2.9 102 VEGF CPA
19.4 8.9 111 VEGF anti-VEGF 12.9 4.3 102 [0215]
P1G-, VEGF and FIt-1, 2 nM peptide, 2 M Anti body
concentration was 1 g/m . WNEKL inhibitor, PD98059
(PDO8), 50 M P13K inhibitor, Wrtmannin 5 _nM

Cell Resul t s ar@owh Gstt ed Jsstagentage Migetingeelisel | s Relative
mi i gr at| ng i n(Zthe vvound SD from 5 10- 100X activity

= 2- 4 experl s. Val ues™ ¥ ‘o' i nhi bltlor
treat ments wemEGH r om sep@i-aBGEXper i m_gt-l_sw_\@l ch 101
included all relevant controls. In two experinents
all values were approxi mately one half of those in the

MCH® OT Ty Oof ppevious expery Mments, ang £01{REy were
normalized by a factor of 2, and then averaged with
ot her experi mi6Fs. UT denotdes untrea@%dlﬂic #fols. =160

< 0.01 (ANOV onpared t ANO\/A) 47
conpared to é;fgg only. $ glt< O 001 (2 % onpared to
PIGF only. RBgGative actiBRly was detlér2m n8d by 45
di vidi ng the rage val ue the tr t,s by t
PIGE. or VEGPIOH y val uéit 1[%%%6] Bot hl%&tlg‘érbgnd VEKL D
activati on akgd@fFtien i nkeg to tyrosi perkifipse 100

receptor (RTK) intracellular signaling. In addition,
active P13K MEHEKL have Biélen i mpl i cb2.8d-3.% t unor

cell magrati eng et al Bi ol . [
276: 26969- 79 VESH01:  Hol | aNdé et al . é:I“igmph si ol M1

Gast r oi nt est vHGwer Physh®!VE@SO: G910129z+42@01) To102
i nvest umt e whether P1GE- stinmul

to activation of either of these ki nases, NDA- MB-231
was treated with P1G- and inhibitors of P13K
[0215)(RAGIFt W&iGTH and Bt-d)M\) nbl;, peptide, QRD@S@’B@lbogy)cmce{lm]\yas 1 pg/ml.

W RO T T
presen{eﬁsag %Q%Ha%ﬁh%m\é% &{f c ls()lgng#‘at mggﬁ ogt(}elgl uhies §Drf?(§ﬂ Ist ®- 100X

1ar rotil ty
m1c103bb;516 fighistthatr@itiexpdrinnent af 1 S-MhPilSﬂlQ-émdpMEKéntsl aVhivay for

ossij bl hrough the activation of P13K by Flt-1.
antibogl) %&@w@fénleﬁfé VEBF ﬁp{nysep%fatwaa@n?% wAcdAEifed all relevant
control$E 'TlEE gxeﬁdéxﬁxfeé:%eﬂf bdbhe fv@é’re r@ﬁﬁr?a%él? one thl‘F éﬁh@E’e ﬁ%ﬁ@ﬁfﬁj ority

or VE fornmed. Addition of
of pre\I-‘l’le-'eX@brlmnﬂs #do thﬂ:}dw&emonmltzed blytaefactono i and yhep-avetaged

with o R b 5o R Brite Y 550 A8 by frbarea o
UT; + PLEG0R(BNEVA) Borfipdte®B) PIGH daly.2) P < 0.001 (ANOVA) compared to PIGF

only. Relative activity was determined by dividing the average value for the treatments by

the PIGF- or VEGF-only value.

[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%



VEGF (2.0 nMor 0.2 nM did not alter the invasion
capacity of MDA-MB-231 (10 8.0 <cells). Addition of
peptide BP1 resulted in a 50% decrease in
P1G--stinul ated invasion (15 4.2 cells) (P < 0.02
vs. P1G~-only). The controlspeptide CPA, did not
Lnhibit the Vi P1GE (35 .17.3 cel .
and Ta0hrespisivaly B D SN Sln D diss ot s it PG gimplates
cellulBMn B thl%%gﬁ‘ﬂﬁ arcﬁ%ﬂdne&‘“ thPBRAGONIERY Cﬂa‘t%y‘s npos51b1y through
I nvasi ve ce . ell’s, one experinent).
the aCEl@g@QIh@ﬁPI?’KHB’s@t-ﬂesul ts suggest that P1GF sti nul at es
i nvasi veness in the aggressive tunor cell 1ine,
[0217)BachiBe 284 ,abdityg tb hiatadehthei hrdsélhbﬁtomymbmmbi id e:sseﬁilﬁm], for metastasis,

simlar tgt P d i nhi bi activity.
invas@hspe Wil tIEd TR eSToBEGE sremsToRp AR PICE & both 2.0
and Olﬁcfﬁ\/ﬁesul?ﬂé& 1rY\ﬁéa%l¥ Sr-]fbtld fcRlab &t i AidrY oSN ME:-Q@H aﬁ&@i K(11+8.1
. Table 3 P1 i ncreases 1 nvasion potenti al
untredleéarstw:&nme’i (2.6l 1M) ion@8. = BRI 0i2nhiMD i R1GF-tRiatdd; rPedl(aOSs)d(FIG 2).
i nvasive potential. Line Untreated P1G-F P1G- +

VEGI{Zf nM@pQ-3pM) ditmoy alferthe inypsiongcapacity, of MQ)A MBe23é @0 £ 8.0

cells)]\/éﬁdr\}g)%%%%gg%l %ﬂl gesgl%%fg e ]%)%r giérﬁa{sglln] %ﬁGl%st}lagl%teﬁdaﬁagjon (15 +
4.2 cMeR(ReD.0DV <l -PeORMS))] IThelontolngeptid€fCre) d16 nohinhiiet the activity of

nmenbrane after 24 h (MDA-MB- 231) or 48 h (MDA- MB-468
PIGF {A8 WtF-379ellsh rdvddition 106 antitH ekt antibedn(9-61 we/mbpio the 0.2 nM PIGF

P1G:, .0.2 n t /[
assayEROBRRHiSH 40 Baproionet imedyS a8  Bfficefatel epdphei. Taken
togettfer Otﬁeéésresﬁis%ﬁg’é& ¥hat PG $imdiatds estastvehesk B iiRPRtdsSive tumor cell

activity of t peptide, BP1l, nmice were inplanted with

line, MIPrzérMBt%éa@nd dbﬁc@ﬁ ighibitery peptideBBR31 SHWﬁfctﬁ the JdGEeantibody,
1nlub1£§‘1u@ {th %ar%osrggﬁw&g ldﬁ a¥1}e%$1§d]%€%§lgge da&ﬁi\ﬂéF 7, but were
not sthutsti‘w]llyumgnlﬁeaﬂtm“abﬁes). nock-treatment or therapy with

BPI was initiated at 200 g, two tinmes per week for 4
Tablé/\Beli&GF Mc@@as@@‘iﬂa\éidﬁgp&%ﬁtlﬁlhm%@t 34fedreciClih@ BP1 inhibits

tunor size conpared to nock-treated controls. In a
PIGFgmpdiatpddnyasdiyppetentiak | treat nent was conmenced when

tunors were 0.07- 0.08 cnB. After 4 weeks of

tlimait nent Undawdscr iRdel, t HIGhReaBPV ol BigF $fCR4e noBR1
and CPA- treated tunors was 0.25 and 0.33 cn8B,

MCF47especti vel y,1 wher @ds+BR1- t reatad0 t unorns) 498 aged.7 + 0.4
0.04 cnB (P < 0.05 BPI vs. nock- or CPA-treated

MDAtMB$) (Figq 3). 11932?32* Three, gays af ygypreat mnf+ o6

primary tunors and l'ungs were rem)ve for mcroscopic
MDARBE! oni i ved 1P o 14F 3T hna Ay A2 503
surrounding the lung bl ood vessel s,
[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



with spread into the surroundi ng parenchyma (not

shown). The lungs of nock-treated controls averaged

78 25 nodules, 76 19 clusters, and 36 6

colonies/total lung tissue/nouse. In contrast, the

BPI -treated | ungs aver aged & 2.9 2 and 5 2

nodul es, clusters, and col onies, respectively, per
mock-Rtgent dhiterapenatd BRI eds tmifed ae100a8s ewd tintek @er weskilor 4 weeks.

of nmetastatic lung nodules in the peptide-treated
Mice amewang B sheeh?) 37°poEdegtionning Bt Fige Sompardnipg pypck-treated

conif 3Bl TSI S8, B Ly LA i 0.7

0.08 oefoaaeﬁeg 4 YGRAs ob trédtfnent) a@aascgbed BRImesh BolBme Of G%)lpck- and CPA-

st hrch S8 a0 S ey St BRSSP iveraged
0.04 PP €6.05 mqsx}sbin)scléit& A -Hfes Akdrsfwmgts)on of the

_experiment (4.5 weeks). However, mcronetastases (20

[0220!/ the’lsot%gg %hleﬁ‘?reé@@@ﬁ@fgﬁﬁfyeﬂﬁnor@ Qﬂl@ﬁﬁl@ﬁ wePe %d%a %13’ microscopic

ronetastasi s counts were .
examibaon. 2 Typichllg, thealrmdg@ 06 m@k3rqated mumsls ¢atained rnultlple large and

st K545 e T BB Bl RS S B vesets,
with §3%d [#82%Ak M@endaﬁgrpamlcwaa A8 wBNoFhallhsgs of mock-treated
average tunor vol une: were treated wt

contrqls mvesagp@ctS endd grodplies; Gwaalﬁ glisierss eand( 2005 § ae@éaes/total lung
tlssue)(meu%e 51)1 vﬁgs?rthé Egﬁ?% f luggéjﬁgegfa%&? E&H%@%}Qﬁg%i 2 nodules,

clustet'sf &ﬁhﬂecbwmédj 1eﬂi€ﬂ:t1\(dﬂ' Cioer51ﬁ))us@:r BRR (drst@utdsiB),94% decrease in the
es ectlvel effect of BP3 o u
numbﬁ‘ifﬁp %tﬁﬁta%ﬁ g ﬁ%Pth‘rd@é’felar@Htant‘%Hﬂlg §§)V60h/ er eas
t he i nhi b|tory ef fect of BPl was_ evident after

[0221yd2 R0 ERhEiOPEANamMGEY Eﬁ\?@ﬁ‘éé‘@f@ maefsb Esing XIRArVe3, teatment with
o1 IR AT R} B MRRLAD el A0 E s 04920050 &

BP1, 0A%5 + 108! WBith dM Adt BI%A mmwefgnqmahu@ ThemmBs-Smplanted MDA-
continued 'to grow at al nbst the sane rate as the

MB-23 cdidt mcéamredu@omgeb lung pediles Posblysewsmty thegsiaort duration of the
t du 0 N H@f r
expenzr?%gu N no shg-?v(v)n e%e% rﬂ%‘ &ﬂhg’st%léeg n(ng toatﬁgpg gceege)g:wsei]e apparent

adjacd® 23 linddhatwiéiRenot Bv@si)l Odiceorhétestadid eaintowefddGF+ 1.9, 2.8 + 1.3,
bi ndi ng peptides on endothelial cell mgration and

and 0y D Sgeen eziuse favnedkgedatesia S&de and BRAbreaprstiely g8 < 0.02 vs. mock or
t BP2.~0,0r PBS were inplanted s.c.
CPA- %ﬁél[fj%eaﬁ(%‘ﬁggn glfmgla%}%se%o%? A’The nunber of interior
royessel s PBS control s s 16. 1 4l .
0222bned biiyra AR s emencly (oberdes s Pifmnet Py G
tr it 8 Kaib&t E%ﬁrﬂdmﬁlﬁﬂ] td§ 0 TREAR] &FI. 55 Rﬁgﬁ%gksof
eategéri hz:]igér:}t &anﬁ béﬁl 3 gﬂ) }%:gr?ove}sgiel s/ ?mﬂ (P
twiceQvddR)y. tr@tlﬁ@hlSﬁih(dkl growth was 1nh1b1ted by 49% and 58% 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).



[ 0224] Several studies have indicated that P1GF
expression by cancers, including breast, correlates
with recurrence, netastasis and nortality (Wi et al.,
Qut 54:666-72, 2005; Chen et al., Cancer Lett.
213:73-82, 2004; Parr et al 67 Eur. J. Cancer
41: 2819- 27, 2005; Weidner et al., Am J. Pathol.
14mhibigongf angiogenesisang et al ., World J. Surg. Oncol .
3:68, 2005). PIGF is also associated with a nunber of
[0223p JioHotthey inwdstigata tleseffeCho fRlIGFdiinding abptidedlah enddiblelial cell

i P Sy e RO SV e,
or PBSaiG€ imprakted 3&; @them@]ﬁé of iR 3Rike. dl"h@hl‘frﬁi)er%tf H’tﬁéﬁ& rﬁfcrovessels

VEG- and P1GF in human gancer are conflicting.
in the{FRs} eptiols wes 1Ghe 1r1é1|z51@m PHe3icsenlyrigmpbasis ¢qmaannealE:{§;9 " 17.2/mm’
[ P
(1.8- féfgux{gg}nﬁklgﬁg%g%@aﬁtfsh aH«'l rgglglétg %Iﬁlvlgla?o S con a?llledr:odﬁy 123 %
13. Omlcrd@sswsr/mtn (5 @0FB-9, 2005). On the ot her hand, VEGF
was associated with renal cell cancer stage,
DISCUSSIONogi cal grade, as well as its vascularity and
venous invasion (Matsunoto et al. Anticancer Res.

[0224F 8ed8a3tiie? M8 Jindicat EHEt ﬂ@ﬁ’@(&ﬁes&%ﬁ ‘nytc@ﬁ’ce}sh ﬁ{clﬁlﬂgzbreast

al so _was' an i ndependent prognostic factor
correlatg weih, recyrrppog |melpstasisrng mertality/O&ei q@énﬁgt Wa@@ %e?wos Chen et

o, CHSLEL AP 00, SOOE ol IS PACK 161199 D4, Peger .

Am. JaBmthe]nﬂ#B :4eh9e19%), Zganpkelat pogidd, Sty Onbslen 68 eFI06H PIGF is also

associglg Briga b EALREIGB! Deteh(Carmiioet ek MeRerhor-53, 2001

; 2
R L T e e

Cancerés‘ijﬂi&6%)f2(103)ase studi es suggest that tunor
angi ogenesis i s conplex and redundant; i.e., that
[0225} hiéinzahstydibeof VBGEknd P1GHEE hanas emctinat cesliaidd. $0r mstance, in

e BRI BRLY b, VBL s s A R £ S ERET
acute ﬁPyEF ?@1&5&3 'Teukphﬁ:s éxsvnlo' ('H@Jl lét 419 E*ﬁ? 7, ERMALYE ‘2175‘2;}’3@1 h805). On the

f ancti onal redundancy. I's al'so arteriogeni¢
other lgnds VEG ] Was dssoqiated Wmthcrf:nal aell earicessstigep hispul @giest |wtden@ well as

e N R T g T

Theseotherd tepbrtaf thb FIGH alsccRALAT in8€)endent PeSMasE: fatbtor for this cancer.
stinmulates notili ty and i nvasi veness, which are

[0226 pFRREHI8 bRGEL VEGI o ha@z@ ibb&ieddvRlopb®- B S6me MBRbing blocking
transformation that characterizes netastasis In

antibodigpeall nplecylonthatpreyerns Moydhroessptpr hinding, MEGRthsads®o

otigonf{E Bl O 400 B4, bl Pl B natas heosences
5:45- SEBaIvhﬂzlhngIf(elioegﬂt tal (208D CBthoRe:%em@Z7 ?12?%7-690892 88°and SiB@EEn,
Wwas oun 0 be a s mul ator of i nva
2002, 251\/3:? oty 189-126; Weapg et al., 2003, ME»@@%%@M%M B¢ tegelts of these
f f
e 4 en IRNGAY e SRRALL SORDIS g EABUAN [ 1 96 R gy e
'back-yyf nﬂcmisms taGhstabhish b &ldodrsapplged mabipiancies veeh , 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).



wher eas Bachel der et al. (2002) used RNAi to suppress

VEGF production by the cells, the results of which

may differ from VEG- s paracrine effects. [0228]

Anot her report docunented an inhibitory role for P1GF

when it is overexpressed bygetunor lines that are

normal ly | ow Pl GF and hig Q}?EGF expressers (Xu et al.,
[0227¢Ahe dntaRReesented :aBOTel shpw m@ﬂHﬁF cTihascep dieteetastatic potential of breast

essi on th of .the br t lines u
cancaf R0 Be R i SRtk PR i Mo R e e fRGm e
epltheﬂ?épf(ﬁﬁféﬁn‘éhyrﬁalﬁ?dnkRﬁi‘ﬂaﬁé}ﬁﬁlamlﬁ%ééﬁerﬁéé ﬂi@fa}itas@ WRkhors. In
breast carcinonas. At | east one other st Udf/t showed
1

contrgsh grogancysly addes CEGE had ngieffect an tumor el wotlity or invasiveness in
e 061 990EE 1Sy R BOLALGALr SERA 907 (CERLEREL % -
2002)pwhbe \GEGF iveas fowid tbibleel syinmbatpl @invaiuc (VEYAVIBEZR1). Hewever,
. d t heir | a abundance i t umor
this s ploEhes QiR Hotetert Coagp%rﬁenspﬁ)fé@% Rroa/B faciafi pgmnot be made.
Our rék%lté @ baQCGPIE pResticd TG o8 MEGIRRAALE A el ! 'eHWronment
[0229] As discl osed herein, the capacity of P1G- t

wheregs Bﬁdlleéd@ et ah 2902 u$ad RRSA] o supprescVEGH medustions the cells, the

result%ﬁW o B VRS R S Dt de devel oped.

uId be urmse that,.if PlL.GE i .nhi Jtor
[0228] puisfher fonlf a5y oy e T Bl o FRpipipssed by
tumor1fhep K1 @&Chon\f(ﬁlly“ DWRIGPahd hidB-VBGE expros3f (X% 8NI Calcer Res.
intracel l ul ar mechani sns for the stinul atory effect of

6:397kx/0 gMu I mattermerfeexprassien diffpas Sam thatwfthecbreass linessused in the
e UGS SHSrSR AR B URES by pimics rimar

humaip bidaweasascilanss. Kedeast bikedtlequtedsi hosled thad \KE}F alm MGE dy@brgize to
Hol | ande et al 200 ) ut these kinases

stimulzie aneiqesaests fpagiogc iansy Caraglich et 2801); B antrbution of
PIGF Bf V@(ﬁst%'tﬁ’rﬁor ?dgﬁ(:)ngﬂr {%Qn(gs& ﬁﬁélk%tﬂn fbxofincﬂrng}tr fl e}g‘cﬁt bd& R0 their

%u ation, ation vas tance
relatn{ apdﬂmgm ’she (t@eogmaroeivirpn@entBasowell @hthmpresence of their active

276: 26969- 7 00 ande et al. 2001; Bel ka et
receptofs or HHOT o §3¢?§ é{’th% Bi ol . Phys. 58 542-54,
[0229@%@@9%&3%6%}n hledap?,pity(%lll’&gg %&gtlgmllzlg}t'eéfggéeggeKS 19y0515nd
invasitye W&@hﬂhﬂ%ede\kuth antfPldE Q’t?do@% %s%ﬂasamﬂgﬁgf' thEPId e HR]

et al 8 ogenesi s Glf- expr essi ng
antaganigtisrpeptife edblt apuld da »snmrmaﬂd tbméPlGEwetermhthtory, then its
r.ender them nore

B A N R

0230 ST e SR Bk SO S s GRS e were

investBacta! Al thalrestiRtb khdWl tASMhe PBK SRVEIERASAIR ays llkely participate in
antagoni stic peptide, BP1, which inhibited"t

PIGF-giémplgtedymigrationGT hese adhwiays e beearlinked uw&muslyab celkmigration

(Holla?lﬁgl tlaz{lf Qﬁ gllalgtqlﬁ%t ?Jg%aggss al%@éﬁ%@ 31}]%>t218%]?{o%ees§es Rat promote
canceﬁix@regs’l&h tlnclud‘iﬁﬁ athdlatemSeTpiréttindgene rigddtion; oNfbratthnl fivasion,
and resegtsa’.gge} tloaalpolgt%glst(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



full activation of some receptor tyrosine kinases
(Park et al., Bioechem Biophys. Res. Comm
264: 730-4, 1999; Schlessinger et al. Mlec. Cell.
6: 743-50, 2000; Ito et la., Angiogenesis 3:159-66,
1999), which is supported bygour observation that
inhibition of P13K and MEK1 pathways often |inked
that r¢jjdentheaciapiegesistpniggideethisignalsasd vahichallesy them-te migrate toward a
mgration stinulated by P1G-. By
blow%ﬁ@é@ﬁ’%}fegél ?‘#g'cl ose associ ation of heparin with
€ and .Flt-. 1, BP Y. prevent, the.transm ssi on
0231 3Grer ek gt Ot iR o B s i B oS! we
develpsbdZa] anfappaistit beRatel BP1 Skhich aiiifedttheadticity bEPRI 6 B6thumor
x docunent that heparin makes nultiple contacts

and e&é)qntﬁelzli(e%gﬂlst e affegtad Srantgneoys npetastasisdr viven{ ke results herein indicate
that B\%ﬁf@ﬁdgﬁﬁfz&’ﬁl@fmﬂfﬁﬁ- > hepHiBk{ 1oR0 (%Q SihdhE g& Keggig! for the

S necessary for actrivatio
full aGohatiers sf suges reeéptad tyrost@0naskd (Padnet afl Bessskosin. \Bibslys. Res.

Comgjed TAR11895: \obleSrgenst ol Sheq el 6flbEabolellriel B

Angid¥en88PR1 50694 190N iHich Rphdriedby M€ obaYeatioR ¥R idtiBition of PISK

exogenous ﬁ;ggr[n i ncl uded i n angi ogenesi s assays
and Ml hpathways ofeenf lrked tvithrreodptargyrosing kenases, suchtdsdltabh peeneated cell

. f adde I tors, .su s VEGF.qr P .
mierafin SRR 0T PP enil T B e Rl ein with PIGE-2
and FR+iQBPgenespisvéns tiisdnsidsRinyofdotvdtion Ripalsite theB@tiat etkhe cell.

enhancenent of interactions between growh factors

[0232§ TGN Fontstudidbeo VRS FGYHGFRUAEhdrRCDRIES Gt ﬂthﬁt heparin
(0]

mgrating into the inplants. [0233] In addition.
makes pHltiple eangactsi@ith hedi the Haand apd4he vaeptep Thigassoeiblien erhances
R ' : v b - q .
oIS 8 oL SR EE pRo,
Schlessireiget biedli, 2000; dtel dndrilgessdn-OVelshy d999 ot sicalisish 1SR 66) By
interf%ﬁigé@fﬂg g)ltlgcg a S%Z%]% 1t %Eggretvo E&IEE \Flzma%lggl}athlgq gqrn%}ih %vr%th PIGF
and FRIea¥t haedolhd BBk el Ra¥ud 1§e|pﬁﬁn lcliel & ﬁl%i?%bgg%gl dsh %utgments

cell mgration and, possibly, tube fornm data n
the foghation of vessdlstayenlins theahsanee ohaddedeniwtbifactonspsuch @b VEGF or PIGF

| ves. toward the bl ood supply..[.0234]..Bae.et al. .
(ompupHER Bl e PRt iindeed bl v BRI ¢ ebgin-
mediatdieenhbh denfeR N6 Einter RAMoBEbétdee® brod i Fictoks BidoBRRs IS kife Matrigel

peptide that inhibited VEGF binding to FIt- 1, as well
and regeptprseon ooty wigratinginte thesmalings. of VEGF- secreting col on
tunor xenografts. The activity of this peptide was
[0233} & additioncie 1bhibiting RlGFenediated migiation, BRlowhredbilaito iokibitghe growth
. US] V. 70 _stimul.ator. of m t . .and .
ot it BTG B TR A o ndotrra
cell migihisresid the esthislishineat ofiepidvia tiaed, Aked RBsMerwith MeSmigration
al so inhibited the binding of PI1GF to FIt-1, and part
assay gata; quggesbihaf thedymetion of PAGH fin brepsticprcer pethplogy iiote. stimydate
0t | : VEers, LS.t ' r ;
endotiFi tfinian el pARREP i Brfllch et 8RN ropd T D Bause
movetoemtaif ignerd dedls ({Rassebies alward B{¥MIdod supplyh no evi dence of
interaction with the heparin-binding domain. Thus, the

[0234pBpt exdd. (@l@s €ahes 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



by Bae et al. nost likely functions differently than

BP1. [0235] The in vivo role of P1GF in cancer was

studi ed by treating human breast cancer xenografts

t hat spontaneously netastasize with BP 1. Treatnent

with the BP 1 peptide arresygd s.c. MDA-MB-231 tunor

i rowt h and decreased the occurrence of pul nonary

stimulpgarpsrzigetiop pnd pediferaiien, igthahen wowon cells: Hbisdpteresting tiat the

: trate th - an .
pepi S by TS S5 ATRI B AL B L 9 ot v
efficapye plalydeesn fismcthisdsteBiction.i ThkieAdptide, Hdwadvet, bpseary @ GRfFéAFom BP1,

may . pl a k role jn the progression of certain
becaué%ﬁ é&p}%’gregWgﬁ%g%gfé—§M11g2t£q\§ fagtgy bindingisite (fBas et al., 2005),
with do\&AdR¥e of %@tiohﬁﬁziﬁi‘fﬁ?‘ﬁ%aé@"-‘ﬁnﬁﬁ QloHRHP nﬁilfs,atf}ﬁ g’ﬁ%t}]de presented

i ncreased expression o In sone primary
by Bag zhele mostlilly BinctibisdiffereeipimndRly breast cancer. P1GF
increased the proliferation of breast cancer cell
[0235] The g vivDfelt/Bf PRIF Aanchneet6is sardied hietrémbing huign dfcaMander

A-MB- 231, T -k dge, thi .S the first
o Pt 1S e ORIk p s
s.c. MERANB DY 1 Rilisbr oWl B dech&isBNE ob&fteatEsE %@?ﬁﬁfyqﬁetastases by

BP1, that binds both P1G- and FIt-1 and
94%, gind byr82%liy adogheippis (nte) moddlvThege ofsulthéenRirGFat2/thé grotvth- and

[ L receptor .paid j.n.vitrq., The . activi.ti.es.blocked
metass R IR BTl Patias Chrn A kI RS Ry S
receptonthagldyl d key, roRSInEd progitssibhef édalfPdanéts nd represents a target for

. mcrovessels in basenent nenbrane inplants. I'n
anticageithGrapy. treat ment of tumor-bearing mice with

eptide BPl inhibited the s.c. growmh of the breast
10236] Ghmenoneahye dormatmied isasised emasioadiPIGE G saTe primary

romaE5A Bl o0 T i oG P SRl ERER  PLO R D G et of
breastazanzusell inesnBADA BB 1 {nd 2344, and) ehearhbtility vf MCIPYGnd MDA-MB-
251, b B g, 85 i 505 o g careccahason of maligan

11s B T GPP FRKBES R i it bl :
el BCAPOSOL 10,05 S Ay
whichpétimatel yodisrums dhopativity of thedttol HElt-1dfgaad receptoapaiedh vitro. The

il SRR R Bl BORASSLS SFRBUAT s ven

as the BbtribtioBBf ZiicrBresdeld in Biethet BerhBiRh& HySiants NP2 RIS, treatment of
corneal pocket. Eyes are exam ned by a slit-Ilanp

tumoryhearing migecwie pentidg BP 15nkibited thesia. arowthpf thetbaeasbiwmor xenograft,
S [ r e
MDAXFBSER. iR e (RS AR P e RARL BT Ry (i
231. formation of a high density of mcrovessels. Addition
of BP-1, BP-3 or BP-4 inhibits P1GF nedi ated
aBgampREsi Mliibitiod@TMEF hédifttdSngidgRatsi®mia Rlouse corneal assay
subj ect of diabetic retinopathy or macul ar

[0237]dEReRRTi B I fFPIGE 1128 stts bldbkPIGF LMDl did P effeehbs o8 Vet lissues
. . formation and aneliorates the condition.
1n vivo 1s 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.



Exanple 3. BPI fusion proteins and conjugates [0239]

For purposes of oral adm nistration or in other

enbodi ments, BPI and its anal ogs nmay be reconbinantly

or chemcally Iinked to a carrier protein. For |inking

pepti des conposed of the ﬁg common L-am no acids

found in naturally occurri proteins, reconbi nant DNA
[0238]MEIGFod8uds @ spoR eiigiegbnidiespdniseaiith Jomerpioh @ a i gheddnsity of

e o BT A8 hih B
cornea‘(fj ﬁg]sju]lég aﬂ(fgﬁné}ﬁ LPRdshi & Bf dieHERER h%/})af(t)}ga(% RA®larA8generation

i
I'scl osed herein, a general netho prepari ng
resultsdn ah tifebigion of bR vessehfosmation artdenneehioraienibie serdition: t he
Fc of human 1gGlL (hFc) is provided. Methods of
CBRsnpled. | BP1 fisi@epmteinp had yohjughtes protei ns conpri sed
of BP1 and hFc are disclosed below. [0240] A vector
[0239] Bér R¥pIses 6f figl ffmginistratidredointies embodisnantse BRI @dd its kngogs may
standard reconbi nant  DNA techni qgues, The expression
be recquabingptly sropyeouedlymked tq gpatrierrof -E‘@‘éH ag PE%“ omposed of

t {Eq) ' ' § Bdcofibinant DNA
o 0 R 4R i Iy RO siEBy y imr DN
methofieateqreferted. Toe libking pepiiie mindtics anpéptidys thetcantain Deamino acids,

T T e

curren(l\llg@@slb% N&% Giscloded Idr&if3a géﬁ%{'}fﬁ@i@m@éﬁﬁ@%ﬂﬁ%@ b1 BP1
y /) The second PCRis to amplify hinge and_ CH2

linked(t6 tzeyracbahyByatessifithe Fhef lyaman I@ﬁldhiéﬁes proyiftsdn Mafhodspt

5' . H.nd3: AAGCTT . . 1 ‘bel

conselse B eSSBS SR D A B S btow
di gestion of shCD20- Fc-pdHL2 with Xbal and Sac2, the ‘
| arger DNA fragnent is |ligated to fragnents A and B

[0240}754 VRERIEY dxlpfesSinphEs &1 BFelsa@tcells fs@refaced( Ui stadiakPjecombinant
2 _Exan&l e 4. Conjugating BPl_to_hFc %10242]_ I\/%@Idionﬁ
DNA teshnigues: &he pxmessian egtopshGDRfE copiib2 (RHG Qrig usrdpsiths DNA
L . i o .
tempI G ipfry b Bfing FaBencel SR RS CHT a0 (88l by BCR
Two ROR$FUre beifornfed. tThedlttat CR bifo .anpdify thganticrieater Beptidetsoquence
hFc i s perforned, usi ng one of the two nethods
(fragmeat A) ppiag thepasuet BTHNSThEhGTE RE10Vet hod, hFc is oxi di zed
b%’ sodi um perjodate to %ener ate al dehyde 8{ ups in
{ ReXbakbohy dCIAGACENGAGARS ACTECAPERMD N0, ¢ he
oxidized hFc is derivatized with a hetero-crosslinker
saicHinS: BMPRAAGETIECAPTHEACACETASEQ IDHNOqr oduce
mal ei m de groups via the reaction of hydrazide with
al dehyde. Fol |l owi ng renoval of excess

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).



reagents, the nmal ei m de-coupl ed hFc is conjugated to
BP1 via the reaction of the cysteine residue in BPL.
An alternative nethod is to couple BMPH to BPI
isolate the resulting product using reversed-phase
HPLC, and react BMPH-BP 1 wy$ h oxidized hFc. Exanple
5. Expression vector for BPl-hFc [0243] In alternative
edxospled: Conppating BPlite h¥enst ruct ed as a fusion
protein conposed of two identical polypeptides, each
[0242¢ diydowa cdfs BPLrahifedtediwith hWFbedHI Agad s@b@neﬂrfdr s&ivaf clones. The

el g S B e bl B S Y5 SRR avhyotein A
to obtdinHHc iCaaes of BPIMRshES i‘é'ﬁeﬁbﬁn&iﬁ%‘irﬁ‘% &R JreRd @Hﬁ%eﬂh@ds -

the hinge. BPI-Fc is expeCted to confer the follow ng
descried helpwg bsthe first methodi e i axjdiged Bpsodivm Pﬁh@dah@t@agannrate

s b, T g BT B P RBE o 4P

derivaizedk Eath actoatdrd-chessLimkter suatl asCBMPHF(BIdr& Pfd@llﬁbtb# PERATY td Briroduce
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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.



