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(57) Abstract: The present invention concerns methods and compositions for inhibiting angiogenesis and/or tumor growth, sur-
vival and/or metastasis. In particular embodiments, the methods and compositions may concern ligands against placenta growth
factor (PIGF), such as BP-1, BP-2, BP-3 or BP-4. Some methods may comprise administering one or more PIGF ligands, alone or
in combination with one or more other agents, such as chemotherapeutic agents, other anti-angiogenic agents, immunotherapeutic
agents or radioimmunotherapeutic agents to a subject. The PIGF ligands are effective to inhibit angiogenesis, tumor cell motility,
tumor metastasis, tumor growth and/or tumor survival. In certain embodiments, PIGF ligands may be administered to subjects to
ameliorate other angiogenesis related conditions, such as macular degeneration. In some embodiments, PIGF expression levels may
be determined by any known method to select those patients most likely to respond to PIGF targeted therapies.



degeneration, etc.). Subjects may include, but are not
limted to, humans, aninmals, cats, dogs, cows, sheep
goats, horses, alpacas and mammel s. The met hods
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ewmgmmeo HY route known in the art,
such , nasa buccal, inhal ational, rectal
vaglnal or toplcal Alternatlvely, adm ni strati on may
be by orthotopic, intradermal, subcutaneous,
i ntramuscul ar, intraperitoneal, intraarterial,
intrathecal or intravenous injection. In preferred
enbodi nents, the P1G- |ligand (inhibitor) is orally
adm nistered. In nore preferred enbodi nents, the P1G-
l'igand may conprise the sequence of (binding protein)
BP- 1, BP-2, BP-3 or BP-4, as disclosed in the
Exanpl es bel ow. [0007] The adm nistration of P1GF
| i gands maybe effective to inhibit or elimnate tunor
net astasi s, angi ogenesis in solid tunors, tunor cel
survival and/or tunmor cell nobility. In preferred
enbodi nents, adm nistration of one or nore P1G-
| i gands may prevent tunors from netastasizing or nmay
result in regression or growh inhibition of existing
tunmors. The 3 skilled artisan will realize that one
or nore P1GF |igands may be adm ni stered al one or
alternatively in conjunction with other known
therapeutic treatnents for cancer and/or
angi ogenesi s, such as chenot herapy, radiation therapy,
i mmunot her apy, anti-VEG- agents and/or other known
anti - angi ogenesi s agents and the like. In sone
enbodi nents, the P1G- |igands nmay be adm ni stered
with a bispecific antibody, with one binding site for
the PIG- ligand and a second binding site for a tunor
antigen or other target. In other enbodi nents, PlG-
i gands nmay be covalently attached to or provided as a
fusion protein with an anti body, antibody fragnent,
nmonocl onal anti body, Fe fragnent, Fc-binding protein
or antibody binding protein. [0010] In alternative
enbodi nents, P1GF |igands maybe of use to treat
angi ogenesis related conditions besides cancer.
Exanpl es of conditions related to angi ogenesi s
include, but are not limted to, rheumatoid
arthritis, inflammtory bowel disease, Crohn's
di sease, ulcerative <colitis, sarcoidosis, asthm
edema, pul nonary hypertension, formation and
devel opnent of tunors, psoriasis, diabetic
reti nopathy, macul ar degeneration, corneal graft
rej ection, neovascul ar gl aucoma, nyocardi a
angi ogenesi s, plaque neovascul ari zati on, restenosis,
neointima formation after vascul ar traunma,
t el angi ectasi a, henophiliac joints, angiofibrong,
fibrosis associated with chronic inflammuation, |ung
fibrosis, deep venous thronbosis and



wound granul ation. [0011] In other alternative
enbodi nents, the P1GF |igands disclosed herein may be
used as targeting peptides, for exanple by
conjugation with a conplex or therapeutic agents. PlG-
| i gands, such as BP- 1, BP-2, BP-3 and/or BP-4, may be
coval ently or non-coval entl attached to various
moi eti es by neSEMMARY O Ad QN t | such as the
use of coval ent cross- I|nk| ng reagents I\/any such
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administered. In more preferred embodiments, the PIGF ligand may comprise the sequence

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

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

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



Val ues shown are nean of duplicate wells SD from 2

separate experinents. * P < 0.0002 for heparin
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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



or disjunctive. That is, both ternms should be

under st ood as equivalent to "and/or" unless otherw se
stated. [0023] A "ligand" refers to any nol ecul e,
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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.



directed towards placenta growh factor (PIGF), a
menber of the VEGF famly of gromh factors. In
certain enbodi nents, inhibitors (ligands) targeted to
PIG- or targeted to PIG-F and Flt-1 are of use to
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binding 409 farg@atﬁ% lexa:gpleg g PIGH )11ga1|14 israligandshatreabipdieRiy Binding

cpcih YE gl ANORE, 8 Iy GRATE) 5 4L s Sl

using 1@5@% gdide or Arpds wbfiniGadaematdgmpis; m&rﬁun({p&hsﬁltatlaﬁqut blot, slot
ng} o et al., 2003, Ant| cancer R%g 23: 3767- 37(;

blot, WaFReblow ELIS 8 microgeiayr bindigy o5a 3. pliegwtively; Ripdigg may be
determ%fe%rgﬁqgt ﬁdﬁeé“rfletﬁggsogZ%lo 8%?&941111%; gé(pgrdgg%iglglﬁg %gi@ég@ésaénst a target
using alphege displey veplinmmsoci at ed wit h di abetic retinopathy

W th neovascul ar proliferation (Khalig et al., 1998,

Lab I nvest. 78:109-16). Deletion experinents with

P1G- showed an inhibition of tunmor growh and

[0024] rshuetidtivns @ked gki nal

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

FGF, fibroblast growth factor;



neovascul ari zation in animl nodels (Carneliet et al.,
2001, Nat. Med. 7:575-83). [0029] P1G~-1, which | acks
a heparin-bi ndi ng donmain, binds only to FIt-1 (also
termed VEGFRI), while P1G--2, which has a

21-am no-aci d heparin-bindi gg domain at the COCH

t 10us, pbinds both neuropilin-1 and FIt-1 (M gdal a
e?@ﬁz%@g@t %T‘E?W& tagiergeoptar; 22272- 22278: Hauser and
V\ﬁjﬁ,h, 1993, G owth Factors 9:259-268). Wen bound to
FFETS, fipauepcein ispghiegymmstee of i nducing differentiation,
proliferation, and mgration of endothelial cells

( Mk JrR6AE egceptor I1; 1998, Oncogene 16: 359-367). In
trophobl asts, expression of P1G- is abrogated by
h¥Hokifiess-dike égesinCkimast-&, EEGRIrecepth®®5) , but

hypoxi a-driven expression has been found in at | east
oH&.Ady, apitoye-taggg sfMomefistidd@cdtionalf targd P9Seind Bi pbptideem
274:35172-35178), in tunor xenografts (Taylor et al.,
2B, henen riicToAessetefdoniadinl &S, 45: 981 [abstr 4255]),
and in fibroblasts (Geen et al., 2001, Cancer Res
CHRIE orseiddEh peRpdidhsE! G--1 and -2 naturally form
heterodi mers with VEGF. The relative activity of the

hmg;gﬂhmﬁstmnﬁsu}depend on the formof P1GF that is
bound to VEGF. Heterddi ners consisting of the P1GF-1

| SPPEr3-angl lyi st ctivity in vitro ar, ..
in vi ’v3o@?§EIFi i Ess}gnﬁﬂéézt%bgf‘%)-,zl’ §6’8‘9}eﬂ%5%¥:a€?hmﬁér mide-based viability
1as88-108). On the ot her hand, P1GF-2/VEGF heterodi nmers
are al nost as potent as VEG- honodi ners (C auss et

aPBS, esphate} BafitreChalme271: 17629- 17634; Cao et al .,

1996, J Biol Chem 271:3154-3162; Di Salvo et al.,

1P, plddiental gfoemh 2ibfhr/ 717- 7723) . [0030] The receptor

for PIG-F (and for VEGF), Flt-1, is a nenber of the
tRTO®bfittelipBRadfe; fam |y of receptors (RTKs). These are
characterized by autophosphorylation of tyrosine

mm,%ﬁeﬂt&tyﬂﬁh{eﬁﬂﬁ%&’@' asm ¢ donmai ns when bound by an
activating ligand. Flt-1 has seven extracellular

o ! idiR 2B .and a split intracellular tyrosine
ki nase 30%%@51%% interaction of Flt-1 with P1GF

I‘bﬁ@chng%%{r%{%&gm%afgr%%tdfagg} racel |l ul ar domai n. The

four Soci ated with

i peri zation, ontai ns a heparin-bi nding region
Placenfs, "Bﬁ'f Eﬁ‘f@ﬁ(ﬁ@ﬁ‘ﬂ?ﬁgﬂowpgwgmmi angl Mietpstasis nt o
0025 é}oser r%gé‘gici ation (Park and Lee, 1999, Biochem
[0025] gfagions meptsAfike prggent Bryertian conTera camppsifiansidrdahethods

directed@drardd A0 5 Arsr At

el S R RO By v
factors.Fin cext_a;mgnmdﬂln_emﬁ,_ ilnhiblilﬁﬁs (lifgmd@)‘:‘thﬁgbtﬁrtjé Pm?tg@ ;}eﬁré&é@fo PIGF and

oci at.i i nking themfaor activation (Fuh et al.,
Flt-1 ar%égg,se %éfl@ﬁit@fg?ﬁ% geResisandior yaptastafiesmann et al . |
Cell, 93:695-704). [0031] Heparin interactions

[0026] ﬁ‘?}i hilsnfé%#/é ﬁ‘i?th EYPtgdgl%la@lﬁ&épmedogrowﬂdac@ndikstmgm o&YEGF
Maglid?® ct 85 SBO i Aboct MR ARA B 1B uded G i
,( S The role of r?gp{%t{%é%%g?ﬁr% |S92(\/§2Iglét71gh%}séocr9é\lﬁe &g g main
isoformg WA GE- b perbt2asFhege anatsherbed tae dingdrSE)mpbdet 01 35 br B5PMhMO acid
monomgl%q{n%zd LS ﬁ@atdgtg-tgiil:%é@on by 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).



| i gand-tyrosi ne ki nase receptor pair (Schlessinger et
al ., 2000, Mol ecular Cell 6:743-750). In this

exanpl e, heparin makes nultiple contacts with both the
l'igand and the receptor, which increases FG--FG-R

bi nding to each other and diymerization of the

Ce Or S, essa St e in activation. The
[0027), B SEI ISt Cim dlienta (Wivelionecs: Abrkaons BUGF iweormolls capiebsed by

trOPh(gtﬂ’{S‘g@ g.f)ll‘rrrl]ﬂ %%ogis%lﬁ; %ﬁnﬁ&%ﬁﬁ ?h]ig@}lgﬁ%é:& aF O% %?zﬁogene

11:1569rd 57%i\Raslta ejat.i fmooﬂmmpe; et rlﬂ&BS@-S%\)e Ideﬁo@hmﬁdsts PIGF

[
e B B A OB L o, 155
but hy@ﬁmyﬂ-dﬂveﬁtexpﬂesmoiﬁ&%en fold ikt 184st @he prn%glgﬁ'c& Fg‘t@ﬁekﬁfa et al.,

Pr oc Assoc Cancer

T Blo@%m g%éﬁl%%ri 9pPn Wé@@@aﬁwﬁgylwndmleﬁlmbtiencer Res.
61:2698703, QOb m ﬂ)ltast gfa dy afcicgeiarl %qu%d’?%, 25&1();: Many

is a sur
maligrgncies z@m@ss tﬁ?aﬂ?hiél? rdaep?toﬁ EQM&&&K%ZAL, Nat@ Ulledl 1$831-40, 2002).
treatnent-i nduced expression by tunor cells was an
[0028]uh1€3fbﬂcfb1&idi i loetl gl hawk@il sehundibut unde?, ol fy
h 2003b, .Int J Cancer 1085 158- 1%%) Q%ﬁrat her S ithease -
the Seruﬂ’\/%fs‘t/?lﬁali PehogHe-g¢lampgia npm@qor@grmes §ilelskenittah, 2001, Mol Hum
R &OQ@B 0 LGRS
epro. %@ R)@l?\%‘i’(%¥_ ef élf,gggg 2 dé(b:%?f Jpiageq :’ﬁ)gg-&?g 1852. e\9uorela-
Vepsabmgtqt fﬂu,tll9\9é EwpRepsidoni: 18A6S 1858 ).t PIGH h@lebn HétB&sd WRS

o s O b B i e b5 1

(Gleadleealall ;u fr%%swggilﬂfgﬁ%@&%ﬁ’%ﬁﬂgﬁ@%% 'ihﬁ?% akK %@b'ﬁ?&%ﬁf@ 66-
71). It%f@@ glgo beery dejected ing variepoo3her pBormey rrmlllggam:ms (Nehlusa et al.,

1998, LARLSSichPWoli8¥ 8 Ta%flo ttahé(}(ﬁpbl%fgﬁtf{nh%ysrof(:%%ncei 32 4t4hf 5

fects

[abstr Rl:{jah{atmmm@bml a0es, mi‘zcmﬁie}* Re£¥RB2EA-$173Z €Hen INAS 9004 Cancer
P1GE m ght exert effects

d th
Lete 219 AP Wil ﬁ%sﬂ)tognGLftfﬁ’é 6607 leieah ot GhrAI90, J PhspPeeml 115,
1000-1d03¢ | lo&w reﬁﬁ%’éﬁﬂﬁ H@al;@d"l?eeﬁ'o%?&@ecﬁ% F«?c%tgd it d1 z%égf: lreglnopathy

FIt-1 on human breast cancer cells and xen
with nqqu@plw @rqhﬂal@QO@(Klmh@%t ah,dl YEGub vesndisoPaEs DdaRa4]

he Flt-1 t d both
e DB TP IA,VEEE, By e P, epemtor amd oot
neovasaularizionah akin®s Hedels [Oamlike&tal 9300V ENG: Birdhngst t83)t he

FIt-1 receptor on angi ogenesi s has’been exam ne

0029 !
[0029] g%FJ}ggbgﬁl’dM laiﬁ& aaﬂeparng ggr’amg‘]donﬁuggmcgqb%gj%) Elt-1 (also teed
VEGFRowbile BESER, wEich rham aviansno-atid hepa?ﬂﬁﬁhdmg@dn&lﬂ &RBOTOOH

terrmnué(slg H_HF?&H g%)%g g%%@ﬁ (wg%gnne nst relé:f%ln‘g%ngznztn_
22278; pleptdrdad Wable 1308 C0aRSh
plapter desi gnat ed VSFkZZ%%rd%?%gl gﬁs)\g]?m\l/é%p%&%m%%wg ELIGF 2

is capable BFEItéIE%(Elé Sifarendiatian, prelifesations anduhigranwiftendorkefal oells
(LanngP ﬁ@FaI}’\’Z@gtg e@%ogglge & 35& EH}I rc}p cgbrl]eg?sl‘csI e7|<pr%§s|1c|>n of PIGF is

abro gated by hypoxic stress (Gleadle et al., 1995), but hypoxia-driven expression has been
found in at least one primary tumor (Yonekura et al., 1999, J Biol Chem 274:35172-351 78),
in tumor xenografts (Taylor et al., 2004, Proc Am Assoc Cancer Res 45:981 [abstr 4255)),
and in fibroblasts (Green et al., 2001, Cancer Res 61:2696-2703). Both PIGF-1 and -2

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



al so reported to inhibit VEG-nediated m gration of

HCECs and VEG--i nduced capillary formation in
Matrigel TM (El - Mousawi et al., 2003). It was suggested
that these effects of V5.2 were nediated through

binding to the FIt-1 receptgr (1d.). However, the
that bound to V5.2 was not

omgj n.of Flt-
depend PR fam %"JéﬁGi’;}h%tH%é@méG@ Y&GE. Hefgradimevasomsisting of the PIGF-1
isomegl %&va‘éhﬁﬂé‘;@{ no e}cﬁ@ity fh %thfo% ?ﬂ:{riﬁzo :@ﬁﬁﬁssgnteta eg? Bb&i,'éance,,

with heparin activation © ariou
Cell 149 Hf) mékt the othehbarel, BH-ANE GR heterodihera afRl4Hnoki Saaetnk Bs

' Lo i th, an r..antji-angio i c agent, such
VECEATHARLR L BUIRED AN a1 RS ALE N oSHSTons
Biol Cévereh 2571118 1158+3 19EGBi Saldi o bk, OT99) 5 TRY 0/ 0%e o 70881 717995]  The

roles of VEGF-A, VEG--B and P1GF in angi ogenesi s were
[0030XBeTdREstoPRor GT f "Fredy; | - B
EYI 08Nttt Wor) PEARGAR 0L Al e

familypgt eeeptqss BRTE B dThes¢ 4t shBegtturddery @ifqphdiHorylTh@sef tyrosine
VEGF-B. or

: : t mice |lacking either . B
iR SR Wl G RE RS i 5 B s
extrac¢lhitardigtlikerdonfaind-Gird Aspl intvictNular t‘lifﬂjm%rlﬁﬁiasﬁ QoiBH. Bitlel iffdraction

f. -A, VEGF-B and P1GF, resulted in simlar
of Flt‘gﬁﬁﬁwsﬁ%ﬂb H thergeandraxipeglivdar dewimt Bie folidle domain of Flt-
1 is astdaedy i ' | on, .t S .
T R R i R R
brings {r1 itk lagradanto\di@er Asodiatitino®biknandtiieat 1906GB:Bhan®; ophys Res
) LyatiQn of. the V -1 receptor plays a )
Comn RSB 358 AR 35 Pt S5 Bl s e
oppositetitlds of GeGline#, ah@ IRESHEG BinGATPAL-¢ ?h}splilygﬁﬁ s two receptors
t nt i cted W e

) activation of VEGFR-2. These results co
into cleserpetoctaions inking hemalar pstveiies (Fubait abt 1 99BGERiol Chene73:11197-

11204;3k1R ef t anft i\ - VEGFR- 2 ant i bodies in
i nhi %%??ﬁtgalié%gérge\f&fm?%gm 481‘r owt h and angi ogenesi s
ef ani k

100311 SEBTR il loofins ity e Sngistigbingfi o PG snd bl may e
essentialfgyAdt mdivhtiat oMEGFHB PeGH, %@Folérayhégﬁdh%%ﬂ%eﬁ vfél‘l _
uring pat hol ogic

reguj.atjon of inflamatory events
chafactsﬁ%%dgékﬁﬁb@bhst_ Faurth ooNEFGR)-Bbroklast gra005fctof 6886Hr (FGFR)
ligand-t i@si%kihh&@er gtt(’?]ts;%g‘ )} Igllasl?gn%g} Iétﬁa?., %mp@gﬁeﬁu@# l{ @9%%}2?0) In

scl osed heréi

this exagrplegdrepanfEGRkesiniibiplesontackdEEkh borhithd t@mna aafl tmtese}%@bvhich
. j . .Negvastat(r) (Falardeau et al., 2001,
sl BN st o oL 2008 L
step in detivafibh."ThéPeSdnce dBhdphfis i | L

P&é\ég?g and mar?,cezoo , &%?%qln@%g%ﬂ Hﬁéﬂpg Ig@fﬁé%%m of
PIGF, Rifgl=% sugaests thathepoin may have,a 200 thd adfivatiofbEHik-1 by PIGF,

19: 843-50), Semaxanib (SU-5416) (Fong et al., 1999,
[0032] bpewrdnvertigatiGoofaginonredurfédee 470 détEttgd PR @ioductﬂcﬁﬂ%% surviving

o A B e i S R (o dugoots
Taylor %imbgg@kluqyg TeFlor b0, DBEIOBRo A AIPEHAL) ROP4d. T TR ),
even when PIGF expression was undetectable before treatment. It is already established that
PIGF is a survival factor for endothelial cells (Adini et al., 2002, Cancer Res 62:2749-2752),
but its treatment-induced expression by tumor cells was an unexpected finding (Taylor et al.,
2002a; Taylor et al., 2003b, Int J Cancer 105:15 8-169). Further investigation correlated

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



can bl ock or inhibit P1G- nedi ated angi ogenesis find
application in treatnent of those conditions
characteri zed by pathol ogi cal angi ogenesis. Exanpl es
of these conditions include, but are not limted to,
rheumat oi d art hri tis, inflagmatory bowel disease,
Treatcr othn'gce i sea ul cerative coljtis, sarcoidosis,
etridioed g meeTl A5 PRSP HPiserion ik pehe tmaeriestlilipes waslalso
founddevel opnent of tunors , psoriasis, diabetic
retinopathy, macul ar degeneration, corneal graft

[0033) ﬁyﬁ&hhoz{‘co ! aq%ue ﬁ)%e g{/@g@g{@% | % %%}?%C alclé%qye?{cotgqagnent

angl ogenesi s,
resultﬁ@dnmﬁawd PAGF reapicssioraby keratamgtes and tunddBRlls (Ahmed et al., 2000;
angi of I br oma,

roiof SO EEL A5t o P §%ﬁ%§ia§tg§w KRR -

on their SRS, Set 146 AR MRBRYSE of bidhA L
and tunor angi ogenesi é) 1'@{1 {v{tgﬁ sur \%Zvalrg&%)?a%ﬁrfdtweu
characierigied £ Besg firlings sag@s@@éhﬁéé’ﬂ@l? mughmleft effects on tumor cells and in

r state w P1G=_i
the tuffBl oK, bR EAS o bitthed e KBES Srerts or iy sad -1
on hurhérabrehst camrer atlis aidhedbgrend. s, ex vivo and/or in vivo
P1G- expression assays may be utilized to identify

t Rasgvestolidsef PGy WBEGMin AR hésigrost from
Pl GF-targeted therapeutic intervention. [0038] The

[0034]sBothIPeAF AR VERBE Windlt - nic

t herapi es may uti |nl zgﬁgeﬁg{ g?ectﬁ@%} aﬁcf‘%étp %QQ‘H?%% PR Odgﬂﬂég

stimulgfp gpgipgngsisén Bimmor aad doimal tissueai Whakffest vANBGE binding to the Flt-1
ation of

receptﬁffﬁl g{%l : angl (IJ)S% %Jnig%%@ h&&%ﬂ?{?f%@q %é&‘ar]t Bzoé Seheras

278: 4666ﬂ@§tUtS htdnt ApPltatinh pliblivatibRNNDON40BEEHES
onectin e tides ?ncl uding ED-B fi br oZelg% M(susawl ctal.

2003 cch
( )ﬁs i ﬂ’é‘nl lé‘é’f P%ﬁ@ispiamwﬁmmasned agmmérecombmant Flt-1 to
nt erl euki n

isolate @@&e@illaﬁﬁﬁl‘éﬁteif PEFE eoifé({lﬂ% Eéﬂt&g?  Thl reorﬁlfggsrtcl)r%%facélon was observed with

osp on

a peptlée d@nmt@ylo‘éitzr adidlon qf vl foeHUIV-H(BJtrﬁI BAEQRr AHBIhBlial cells
CMLO1, rimastat, pentosan

stlmula(fé}{ xQC%ﬁ l\%ﬁ% ﬁlgﬁlz‘f?zlgj%&p%qtqqqto gnhi it sndgthelial ﬁelbpq@hgeratlon and was
also re;btﬁ’feﬁltdifﬁﬁmm HEdINHbdataRioraliBl o??—ﬁ%ff@s; elen'a VEGH! &chd capillary

Li nom de, thalidom de, pent oX geni s
formatipgyin Wg@é’&‘&(ﬂltl\ég@qaw1 gealy QD@B) éhgamtggéste&d thai ﬂﬂeéecbffebts of

V5.2 W\éfe'}ﬁédl i ﬂﬁou%%%@%% %{pg&g; E}Ids Iogatwg;ra %r@mgmogf Flt-1

m nocycl I ne

that bowrelktoi 2 Mmahownaracteﬁza@ by ekeNith&s, dddSlvhfBotHbRRGled (Whether
nors, the P1CGF |1 gands di scl osed herein may

the V5 %ﬁfg"tﬁ W eED R grmistis Wit hqpa%m gctvasian of Etirlc dn Vahelnsaﬁmybodasents
where finSRYEHESh oh PRI %% rﬁlﬁh%ﬂ%n m@a‘}ﬁtﬁ‘%gagl? rﬁptglhﬂeg%%lglaggnt

i ncl ude, but are
such as @penbt\HeGR paertt; is calgempha,tedl; pebitile VB bRdsiaidr VEGKinaditors may
beofus%xc' sion, localized hypertherm a, anti-tunor
anti bodi es and ot her anti-angi ogenic agents. Peptide
m ni st n [.0040] Various enbodi nents of the
[0035] Sles fj’r@%ﬁg(ﬁ NAZ I andofiedisin angingenesis vesse cm:rmned]by Malik et

al., “Re@indaR{ @lés%?"\ﬁ-ﬂ?l”@ &d@@%’ﬁﬁﬁg%&e&w{\%l@ A ’f)l%cf(}ade in mlce

subj ect. Adm nistration
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



any route known in the art, including but not |limted
to oral, nasal, buccal, inhalational, rectal,

vagi nal, topical, orthotopic, intradermal,

subcut aneous, intranuscul ar, intraperitoneal,
intraarterial, intrathecal g intravenous injection.

004 dified peptides adm nistered orally to a
PIGF g VEG-BUR Tt cBpimaaiedor Hoelide of JECH dendhaativg lish ¥EGE-B and
PIGF deprifidh dgtHReny ;ﬁ&% r : | pi t PO
absor ption ac%%ggeltn% ge | léést [ n%l%%y @ﬁaf%ltﬂ%&epvoéﬁa‘%ﬁ
develppnens @ad adit vasewachirhgostastdichyripagdpe MHGRA dctiviteRos I VEGFR-2.

t | . i bl d adat i .b d
These saRs B8 icts i B s ot bR R e VER g Area glmost as
ffective as inigdVeEQER hi i i
effectiveas 2 daiBYdied ﬁﬁghﬂéfot%@ xieii@éf@ft Sum&H %g@@ %r@kaglfgw genesis

ag., 1%95 Bi ophys. J. : . Ecker a
(Carmelgfeet aly; 04 e b Hngly 7:035-88 15§ BmilGe ol ankl NRa0ok8&1555:91-100).

It | TRY . AN UG DI SCOVERY, VOL.
e o T O G AN I, 1Y DL < e exfagnmetory
eventsiQ@iig pRthobogic Apgidgeneliein adads 1IB@BK 651, 260 met hods can
be performed on peptides that bind to a selected
[0036} Ehgsitilledartibarawilt@ize thEithoHFGH REanak GRBIk&Dherbih A i Eed in
b'Oftgﬁfsﬁtl de anal ogs, such as peptides containing
CombIpa b qB¢ ersmorsREGH dnhibigars.c Y EHoinBibitorsmy pofentinlgmeiinclude
NeovadRt@ ¢S chd@tal Mha01C : i hdes or
co bR L 007 ShtE, BHEMCAEE 580, TBOR CLiidie Batn2000,
Clin. CgfecpérthE@-%ﬂdAng'yZ)?ﬂeTNs(R(ﬂ’llﬂél@)C(Wérfglm’lﬂ Rk, Dondichsgr. Oncol,
tj sui tab r or mnistration to a
Rep. 303814 ettt fopbn o 3, PR ki ieehigsh330), Semaxaniy
(SU-5463 B61a étan, B0UY, aupbdriFes.r@tdoy an@ INPERT] LTt |

t hat r%t mc the str uét ure ofg;kﬂo&nmg?igﬁ?%%%n%&é?g%ﬂch
Pharmgeotperapy 189197 BP-3 or BP-4, may be used within the

scope of the clainmed nethods and conpositions. In such
TherapgiitoTraasmentief Suthjectaby InhibjitinglAnpiogendsisnkage may be

repl aced by one or nore alternative |inking groups,
[0037]duofariass enh@lithts Ghi2 nfSthodkianCbinpdsitiaklrel S RIGF ligands that

bl rﬁ'@% RgFth .Like. Methods for preparing peptide
can 0%7(%11 tg Weriatedrngiogenesis fndanplisationripieatniapgof those
conditibhd €habicterzbd b$ PuaBBlogi TS

Tet r.aheder on LZ? 7 N o8 dﬁ%@%ﬁeﬁé r%a%ée?sgﬁ’?l%ege gendifions include,
but are poglimited ¢q, ragvsentaid attbtitis, iefmBaBry Bowel disesde, Crolals disease,

: N . _.Che 23.1392-98; Hudson et al., 1979,
ulcerat’lj‘”%féghfig Sﬁfgg%%."s‘ﬁeaﬁmnﬂ 4ema, pyln O%gm%teéﬁl%lfpl,‘m%@a@pd
developrnéret cBeim@S:, H2ABrsAIdiabbtiD-refia hoSar & '
cctich; S39,088; 2,576, 423, 5, 051 42{3"? 559, 1&%@%‘2@%“"%& graft
rejectionn, Re(IVaRUIAT pusema; myesardiglemegiaganesis) pRape ety asiubetzaten,

tenob®@ oY : L nd/ or absarption.in.
resteno e o A A R R ARl e RfenBlsg @3 Bipflia o,
angiofiljotrey, fibtdsiselssacidtédewih ehiohi ipR@hingd86n, TaYe Hrosis, deep venous
delivery using N- term nal and/or

dm.ni stered, by or
thmmb%}%’é”( i ane%%{?pn adtt&}mﬁi? aRaipgZenssis sV thaanssuadvaly Noj all
subjectéwithex afiPlbgenckRCol el BEERDYS] i Wy lde
i gept iidefs@agd t he N-et er rrﬂ} S ﬁ%?ﬂtsggségsgagggg%g%w& FIGFn
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
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peptides suitable for oral administration to a subject.
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Larger proteins, such as erythropoietin, may also be effectively delivered by inhalation using

Fe conjugation (Dumont et al., 2005).
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disclose methods for 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).
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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
synthetic peptide by standard protein chemistry techniques (Arap et al., 1998a, Smith ef al.,
1985).

[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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those of skill in the art. e mnetics [0059]

[0055 AN ub&T hepeTh OLhidRIM, Jolfpehlide B &Eﬁﬁﬁé&&l?mﬁ% YBER Mol Bhited to,

I.s the use of peptide  m netic
a protgip gf preateg gwp@bﬁutr@orﬂmmec atids uplat finll ﬂnntgﬂed;eqummeSraﬂﬁlated from a

gene; 5) %glﬁ@ oﬂ of agﬁ‘gact&nt%gn ¥1b Si}ﬁ# ﬁaﬁ{lﬁﬁ ﬁ%ﬁ? €§ld%|rﬁ‘ pep{TRe of from about 3

to abo@ EDE(ﬁﬂhﬂamé(ANE} Wﬁ&@% theeaist @rebindd “poly%@?tlde” and “peptide”
(1993), incorpora

% 18 H dl?il}—lg}e New Yor k
are usg(l, nierchapigeably dicgsine Acpredingly; theatran Serotein qrrr@pué@ gfcompasses
amino PRI 's%eﬁb&e&drﬁﬁnélﬁg Flf @kt bhé oPeRE e RAGKP g]ﬂﬁng acids found in

roteins exists chie to orient am no aci
naturaldy g¢qusrispprateing or ftdeast on@medlﬁeﬂ @¢ uhaual ah@oacid. ons,
such as those of antibody and antigen. A peptide

[0056]rsrescidcherain, ax‘rdhe deit aegiduetirtferit @@y Inafurl Bt @¥cAEIHOMino acid,
imlar to the nat ural npl ecul e. These principles my
any a‘?}énou%’tﬂl feriwtlyene ANy cpBiHG  aA etinico knawh eidy thes atavilngcertain

embodiB&ts,Ohe tOgIRA MR thQH %rrtdbgﬁde e stegﬁ?rﬁlap 3*’1@?’” any non-amino

pepti des di scl osed er eln W th ere
acid interpipting dhe brguanteest shino sicidsisiiuas Ini sthereastdliments, the sequence

may c&?}%or tglag gqrgla[)%s ?19}1%}%@5: t%fr;@ W?qrﬁﬁé n:“ Qs}gllnart]‘yeigggrg{qr%{)odiments the
sequenpé of tisfithed OPGR)profern &%pﬁﬂ@ﬁﬂ&%@ﬁt%ﬁ%d BYURE R nidts W8 amino

roteins. These nol ecul es general ly have
acid moieties.

[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.



all or a substantial portion of a peptide, |inked at
the N or Gtermnus, to all or a portion of a second
pol ypepti de or protein. For exanple, fusions my
enpl oy | eader sequences from other species to permt
the reconbi nant expressionief a protein in a

heterol ogous. host Anot her useful fusion includes-the
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focusing. A particularly efficient nmethod of
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chr t hy (FPLC 06,
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enaturation, centrlfu
PeptdE QB AP BRe o Eet UFe k. FIGE) aene. have been
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of profe{! F819pQPtidBE Rhd 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



[0063] There is no general requirenent that the
protein or peptide always be provided in their npst
purified state. Indeed, it is contenplated that |ess
substantially purified products will have utility in
certain enbodi nents. Partigg purification may be
acconpl i shed by using fewer purification steps in
secondguyriugauré. obee, & esgmple; | qhnsqngetdﬁl f TRaptide Tpoy Memeficst e

BIOTEW@@&Q‘?@@ PARIES OB ag‘;}%dsgﬁhaﬁﬁﬁﬁ%ﬁ Halll Nb% York

(1993) clhe&pafartwmém bpeefeno® dThy datibzdlegetdnd ﬁEl.u@e appeptidt usimetics is
generally result in a . greater "-
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affinity between a substance to be isolated and a

increasq Pasoupieon asrqusitenstpmacher infsstinerandr igpaved stabifify or gcdivily in

receptor-ligand type of interaction. The col um

material is synthesized by covalently coupling one of

:@ bi nd}n partners to an insoluble matrix, such as a
§HEH @ Bead (Dynal) or a Sephar ose or Sephadex bead
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themtﬁkﬁasﬁrﬂi&S&m,J Ain. Chem Soc., 105:6442); Merrifield,
(1986, Science, 232: 341- 347); and Barany and
I\lbfo{d"{p@llﬁicc{;ﬂ;ﬂ79 The Pepti des, Gross and Mei enhofer,
eds., Academic Press, New York pp. 1-284). Short
[0061] Hﬁ‘ B&ﬂn@ SmbB it EESp ro%'?ﬁ‘@tl optili ﬁ(&?x%%ﬁlat@d HPpurdi b Qbteidn
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at one gﬁ%log)% glo %egtbo\é\xhaer{decln?deaﬁacﬁongt%nl Fhe & léletl?s%ge g\p (I)ran to

polypeptide and non-polypeptide fractions. The protein or polypeptide of interest may be

Vivo.

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



of interest is inserted into an expression vector,
transfornmed or transfected into an appropriate host
cell, and cultivated under conditions suitable for
expression. Antibodies [0066] Various enbodi nents nay
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have ush%dﬁée’a?m ng’eﬂt ntsy Raglindipprifigatipngnasf g 2asdmphishied dyfusing fewer
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Chroméb‘o osn%o ta| ni antigeni c epitopes may be
FriiiriDe 2B A6 anperansox bbaenatay apsubiin areyer -

fold” pﬁtiﬁlihtﬂ)‘ﬁ tBar @ Rhthe RIchATRHS Bti 2&4:%
‘%ee oduce specifi ce ar?t i bodi e11 &Fb%%)éﬁ% rg%ﬂﬁofl%éoségpﬁlg' SyStem
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100641 ALy neRIR AR )7 ERiorifighapt P@Cffi%%fhg? eion e i specfic

affinity berueen sybbiante @%eﬁﬂat@?aﬂ@h%%gleQM P %é}gsrp%glﬁcally bind.
|mTuno nto acarrier. errp ary an prere
This is eé?qep@r izgrdtype phattastionp dhetrelvuymaienial iispthesized by

covalerf?@‘@oﬁﬁl rﬁ6ﬂ%f i Qfﬁﬁ}n r%(agﬁ%% Ia ?% %Sélpﬁiﬁﬁﬁ ng,zs[ué C? a %Sagnetic

oval nmouse se r
bead (Dbl oi o Sap]samommt Sephader Geab(Phafidced)S ThVRE8RS Bhterial is then

cony antigen to a carrier protein
able to specifi f%gﬁl Es%rb ’Hle su sta(‘:’nce from the solution. Elution occurs by changing the

conditions to those in which binding will not occur (e.g., altered pH, ionic strength,

temperature, efc.). The matrix should be a substance that itself does not adsorb molecules to
any significant extent and that has a broad range of chemical, physical and thermal stability.
The ligand should be coupled in such a way as to not affect its binding properties. The ligand
should also provide relatively tight binding. And it should be possible to elute the substance
without destroying the sample or the ligand.



are well known and include cross-linkers such as

gl ut ar al dehyde, m nmal ei m dobenzoyl - N-

hydr oxysucci ni m de ester, carbodiim de and

bi s- bi azoti zed benzi dine. [0070] The i mrunogenicity of

a particular inmunogen conpgsition may be enhanced by

t&g) use_of non-specific stinulators of the inmmune

r Hé?fé"e{)emlﬁé%m as adjuvants. Exenplary and preferred

adj uvants include conplete Freund' s adjuvant (a
[0065}, Srpteipe ey pentides mayibasyrthesizethie whokeromia paesipasofigion or on a solid
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to 50 anfindl Acids,tan Be FEdiIH sy MBS RYDyRAEN R tholi®! hAXEY vely, recombinant
DNA [ ni zation. A second, booSter, injection al'so”'may be
§PRologyHRY bR ereployed whersiosmioheptidn deduieher whighieacodes a peptide
f intef ' |table titer.is achjeved. Wen a ,
of intc/ SPRFAEAPLIA by Bl NS ki el e d Bk it e appropriate
host callpanheul Guntediimder comtititie shitgile attxphesisL£r um i sol at ed
and stored, and/or the aninmal can be used to generate
Antibattiesoc| onal anti bodi es. Monocl onal Anti bodi es [0072]
Monocl onal anti bodi es may be readily prepared through
[0066] Useriont ewdblimken®i¥iay EQfBRH ! i
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i ] n, conposi ti on. The _ i nizing =
o A T AR e AR B e ek LR okt B, single
domairsaritibotimt €D ABS), PogyFvigsiagechag 158 dngd thdglkd. Sréc[f%lﬂhes for
o arirode ts such as ce and rats are (greferred. ce are
preparifie pid B9ing ganqus apfbodyppased eonstregts rd fragmenss bisi wigl knostn in the
art. Médn€ F & grEshrAg ahficBarl ' sed.and .
gener glrrlp)éng |§v es 'cgarhftaﬁiehrﬁé %Ig[?&étg%e{g %é/eal%? gl %B?Vgn e gHdSee,
e.g., HyrlpoeagndHeane oS8 g4 nitrmdivds 2 Atliabovatsro Mk, aE1l Spith Hattoe
ent.i.al for . producing antibodies, specifically
Labora@?*)y %4%@’89%? By i‘léch be Squ%t%m@ frome Widetvadety of
known soAcgeRer éiainple, BVaHOS Y antibdd lﬁﬁ% - i ne
f hf rom bi o&si g]g spl eeﬂg, .tarcl)rlmi ?s%g%r?ﬁ}l%/ﬁ% nggglsn%géfe afvrag?hle
om thg Amgricap Hape Culiisdeplisaiion A TQIP) Menmassas, Vst )and
erig}heral _blood cells are preferred, the forner
el §é14¢f§y7d€§$e a rich source of antibody-producing
cells that are in the dividing plasmabl ast stage, and
[0067] P ‘Hé’choafﬂgﬁhbmamﬂ bp pl‘dpﬂﬂelé rb@r!gmhhmozillag &n &ﬁﬁal ﬁ/ith an ti)mmuno gen
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and Couugﬁ%i%ﬁf‘rn?éﬁrai{%‘ h?gmgﬁ}“g‘é?ée grimeh A sriderangepf snimabspecies may be
used fortthg pasluctst d@@Verh! T$pichty dn £fmal used for production 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



renmoved and the spleen | ynphocytes obtai ned by
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[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



source of nucl eotides (HAT nediun). Wiere azaserine is
used, the nedia is supplenented wth hypoxant hi ne.
[0078] A preferred selection nediumis HAT. Only cells
capabl e of operating nucleotide salvage pathways are
able to survive in HAT nedi The nyel oma cells are
defective in key enzynes of the sal vage pat hway,
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lympha&ytedody- producing cell |ines, which clones can then
be propagated |ndef| nitely to provide mAbs. The cel |
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withceillr@' med net hods and/ or conpositions nmay concern
PBBYy fragments. Such antibody fragnents may be

b d f whol
100761 3 Psbcios stnsatigs ories bivtibner poecingoploax amfpegh node calls and
myelmé‘&‘ g%lggggalgf &9%?%1%}? mtaﬁE ggei%g‘??h ﬁ%{ l%%nggl%a % é ratio,

though theagtie muaydemp frech about 20:1 to about 1:1, respectively, 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.



F(ab')2. This fragnment may be further cleaved using a
thi ol reduci ng agent and, optionally, a bl ocking
group for the sulfhydryl groups resulting from

cl eavage of disulfide |inkages, to produce 3.5S Fab

nonoval ent fragnents. Alterggtively, an enzymatic
cl eavage using pepsin prodtictes two nonoval ent Fab
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Coligan et al. (eds 1991, RRE PROTOCOLS I N

Selectiwmd@m@(ger{ey%lywnev%ét egniginggn ggent tigh @incketheede nope Rpdkesis of
mclo S0 ERURRATAREALRS, USSR AL B o,
methotreagimpaidsizadenine h Aminbenagel mbthbtraxgneblosk de notd@mnthesis of both

._enzymat.ic,. chem cal or, etic techni ques al sQ _may be .
puring; 3ai| PGB dint, WATEh - PG AR RS WHESSth RGEF aminopterin

or mefHoBtx4t8 i @@ ZREiaY sipperh HALHitRAYH BAHMind K th¥1nidine asa
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sourcgpignugleogifes (AT Mediing)s Wheratrasarinais used lormmedialienppleawnted
Withh%ggﬂnlﬂgﬁg in Inbar et al., 1972, Proc. Nat'l. Acad.

69: 2659. Alternatively, the variable chains

oS B ICE  An Beedc
salvageqfatiihys 49%ble {9 dubvivERVHAPI REBER: The Zaytdima EARER] defective in

Preferably, the Fv fragnents conprise "VH and VL chains
key enzymes ef B¢ salyage paihvind &g ypreanthile phespborilyisgl iginsfarase (HPRT),

] Lndi i n Fv)..are.prepared . .
end nELLABES R B O bR RSO, Hfivea i i
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.an qli Pnucleo,ides I i nker, sequence. The structura
Survivg g, ﬂwi Sg eptiEmedig argthasedyosidp fasme dony Byeloma and d3-cells.
subsequently introduced into a host cell, such as E.

[0079F Fhis cultpring prevides A aapulpten ofdwbridomas fiomewhigle specifiohyibeidomas
j i W i nker ide bridaing the, .
e sc BRI, SO A S RSB JNEOR Loy s
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t hods; anion to _tOSIn nzynol o . .
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Y T

assays] dot48Mmunodd@irg ssmytshaend thelike.of an anti body fragment is
a peptide coding for a single
[0080]c Bhwps ebavesat leybiridyme e veuld therige segigil 9 dil(ieDRhd clohR REPIddagual

antibo iRl (G ad Grid e g 158 PeDROTSERi Tlsfnisohtyo provide
s, TS b SR ROl 6 S By Yoo
the hylhraddnadtam 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



region from RNA of anti body-producing cells. See
Larrick et al., 1991, Methods: A Conpanion to Methods

in Enzynol ogy 2:106; Ritter et al. (eds.), 1995,
MONOCLONAL ANTI BODI ES: PRODUCTI ON, ENG NEERI NG AND
CLI NI CAL APPLI CATI ON, pagespgq 166-179 (Canbridge
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r tion of humani zed nonocl onal anti bodi es are wel |
Wlley%g&%?ln the art. (See, e.g., Jones et al., 1986,

: 522; .Ri ech | Na 1988,
[0082] ?%g%ggtho&pe?tfpi?yg}g %{t:l g&gg sﬁ%}g% segggr,a‘gqta\rtgJ gfe hepgy chagyto form
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89: 4285; Sandhu, I't. Rev
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Sandhwrﬂa?&il;l(lmaﬂie\ammbﬂﬁylz.&mh anti bodi es are obtained
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[0083] Prefelably, RSB/ fidgenenfd doRipra8 v LA \¢§0Ha’[hsrc% &@&ﬁ)}I Ppeptide
antigenic challenge. In this technique, enent %?p
linker. Thgse single-chain antigen binding proteins (sFv) are prepared by constructlng 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



human heavy and |ight chain |ocus are introduced into
strains of mce derived from enbryonic stem cel
lines that contain targeted disruptions of the
endogenous heavy chain and light chain loci. The
transgenlc n1ce can synt hespge human anti bodi es
C eCIfé&%éq% antigens, and the m ce can be used
omp 1989 R IPEY 475 Bird et tlnd 9R§Fcianepead2:423; U.S. Pat.
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Biotech.,112:43(9094) , Lonberg et al . Nat ur e 368: 856 (1994),
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[0090] In one alternative, the phage display

t@kzhmrmlmdfﬁﬁnaiﬂzz%duﬁmbddzabove may be used to
generate human anti bodies (e.g., Dantas-Barbosa et
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the circulating antibo
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ocytes
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constrycti on was_perfor med hcoord

antlbod}gﬁ gr ar%wea BBy sgtbeapcrez{sg@ 8@ selpeted ﬁmigﬁ;atlon 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.)



Di spl ay Laboratory Manual, Barbas et al. (eds), 1St
edition, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY pp. 9.1 to 9.22, incorporated herein
by reference). The final Fab fragnments were digested
W th restriction endonucl eaggs and inserted into the
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). The a vantage to constructing human ant1bod1es from a diseased individual is that the
circulating antibody repertoire may be biased towards antibodies against disease-associated

antigens.

[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.)



[0094] In certain enbodi ments, the P1GF |igands
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actergypg%ge grasegItamake tha phage display fibexry.aSueh litren®ephiy béscreened by

sande e P U AE T eishsdh Cbofe i Sl mitren oe that s

techniguedis woemplagr @iy kad ionkndviet hemsd FsmaleARstd éé?éénﬂ{;g 1RIMhn
antibogfée of 12; as&em fic and nulti-specific antibodies are
% 8F YLy f132ments byphags disnlpysmapke stilizetpl i cat i on
0092 Publ i cation No. 20050002945, filed 2/11/2004, the
[ IRanpthet alfgragive, {ipnsepnip gnimpdsothpidrane dderhgameticallyyengineered to
rodude®ufiag : i.-speci.fic antibody.is
? t ar get gg ﬁ? %({1 %g@té;' géé\gﬁig P tggr%ir%ﬁg ﬁ&%oéq;&ggpétoesgﬂ%égg ARy
immurjogenig taget] eiipgstentiard ahmaniyationigoRbols WEBisc@Bed MWel Won-

- e Of r.antigen may pe_so targeted. Exenplary types
11m1t1ng Fx%rﬁ% r0£ 5§ i syﬁ{ﬁp %éﬁq gpw%@%ﬁ{g{gud@e% gthlg., 1599, ?/f.plmmunol.
Methodisyamkiabb B shdopdrael B bﬁféférsnceggx?hpﬂﬁg%(‘gﬁggﬂggr%&%%. In the

X iliary cancer, breast cancer, Vi ca
enob/?ﬁlﬁ%@ iaad i geinals thd mokssrintibodshgenes haveybekn §R0GVEed and
repl eldq,g,k(ﬁgg ectal .cancer, . .endonetr.i al ncer, .
Paees p agtg’é‘f’fmrfg?%“s%lﬁfi%@y RENE ‘Xl?fge tﬂ‘@é%“?f%ﬁi’?f @& thepergae; ipmyne
system|rgmpineact] ung cancer, nedullary thyroid, non-
Hodgki n' s | ynphoma, ovarian cancer, pancreatic cancer,

[0093] i OO Mk D OB trahd ¥ RAe RIS ShrmlinRl RS EakLEd ?Igﬂ?sﬁ(é/{easﬁgsgicial

urinary bl adder cancer. Preferred are tuno
chromoggmgq)itgqjtcpq@meé)pprteg]s job thedfunfah GEH and Ixltuippi iz indi@ding the
- st pul.at . uce P1GE. [ 0096] Tui nor-associ at ed
maJontZE)'tf ’Iﬁﬂé ex%é@?]ﬁ%?g% §%élele%ngag?:%£qcF§ép (enegapd rgpwlatesy sequences.
The huinamivsréable mgiohYepertvitel GSTHLESRLE kS bénckAE azﬁﬁy%dg %}%Q%’B cells,
hichlBr -anti ec{L Cgl, CD 1 a, CD3, CD5, CD 15, ; _
N P ,preﬁzs%? iBtpbybridomss bykpewn GRBOIqUED4EX eV dyse@TTAAynized
i G5t g U A A,
may be heywested aﬁi/@;q»rdeledm;anldE&écgmilqueh dRexdséd aﬂg@i %Zbeﬁiety of
. -ant i n -1- ant] gen, . - S
strains {%@@85\4&‘&8‘%@6 ea@"gﬁ'r“ﬂﬁi 6 PEhichds eApapIv O produniag, 2 diffigrent class

of antibdi¥C2Suchiithan antibodies may be coupled, for example, to PIGF ligands 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



MJUC4, PAM 4-antigen, PSA, PSMA, RS5, S100, TAG 72,
p53, tenascin, IL-6, IL-8, insulin growh factor-1
(I1G--1), Tn antigen, Thonson-Friedenreich antigens,
tunor necrosis antigens, VEGF, 17-1A-antigen, an
angi ogenesis marker (e.g., & B fibronectin), an

Xerlo]?/E)co ene marker, an oncogene product, and ot her

a¥steR but may BRlizepmysranseenaranimeltbatiiss been genetically
ude M zukam et al., (2005,
el né@?‘g?eﬁ%‘gce%ﬁagg‘%%%% Hatfiel d et al., (2005, Curr.

Tar 5: 229-48): Val | boh |
Bl'Sp%g'g‘gg“@"ﬁ%s aﬁd@&%ﬁ&‘%i‘tz 23 3)536 24) gnge IEeeﬁt e? al .
10094, 50 Ctei{Hioditeft G2 PIGR zrtdscilimed Bsimbmmars ussdhods

combmaimorbmtbl a86théomPleosly a8adhed &pﬁl‘é'li‘g‘aﬁd aﬂ&é&ﬁ?&n’?ﬁaa? 8 cither
ant i body fr ments. For exanple, bi-speci

covalegh,py BsFsslenhdlnaommearnsaodimenivek GFdigand erayeatiacied to @ bi-

SpGlefC%tle%}k L8 of b é@%@o@%&zﬁ hiab v&al(%%gﬁlt &gﬁmgl%% ong%% t pg |GF

llgandmd aﬁQ@Er?fOB@@;lsemﬂelaltd‘&t@fg@t)ﬁrﬂig@ﬂ M&@lﬁ&f&a&yorrc%flﬁ'ﬁgﬂ t&ating to
construcgts are pre pared which contain

anglogeggs&% chﬁlvélr?etaw gre@l]léﬁq ity magd;ieﬁ@rgptgd;lggludmg but not limited to,
primaryBaHERAhetasthiid cHRBY % abih Ok rﬁ!&g 12 m@ g{ériﬁorg%owel

are cloned into expressfon Vedt ors
diseasey (gabi’'s dissesgusloerative atthtlsssqm(&dﬂasuse asthak, | depsPpelsaskyl N

llypertgi?s'?('fqSl [fgm“aaa}l ?ﬁé d%‘fe&%%]?elé]:t §f %{%f)ps'{o?&l e ?gl?ﬁgllégﬁgg);athy,
macularalegénerat@anesnedl @@afﬁfb}i\éoﬁbﬂ h@ob@s%m‘ag %lﬁﬁéﬁl%eg él%%@vﬁl’dlgl he

shee eta-lacto %ene and aci d
angioghpesfss PRABeREOVa Ho yresteripsisi mﬂnmifmmagmemﬁterlvascular

traumaf te%[iig?&ta@fé hérﬁop?hlhe?d gﬁﬁ? %n%gg at % ﬁ fog{%rgaé)g? € v%lqﬁ %ﬁronic

froma nmanfrary-speciftic gene
1nﬂarn@gt19mdmrg/ﬁlabmemesp tven@dhrotrbakis @ﬁd Pousd ghinliiagbR gMgthods for

COIlStl’u%??lga{l(ggse (}fgﬁlﬁg? r es cassettes are col ni ecte

mPE’r’%HePHﬁfé‘atlb%WE disalosely $or example,
in U.S Vihiegi A@pﬁcétmrpdbm@étﬁmtﬁ& 2'065@({22@5@ elﬁtl%{ A 1&&9? dhe gtirp fext of

recipient female and
WhICh’tSH’écoﬁP‘&@‘@ﬁ%e@FTebxmf@ren@d for the presence of both
transgenes by Sout hern analysis. In order for the

[0095] I¥lsrp (chfybltsgggdaﬁc pntﬂixmilytlz talpgrttddl mQﬁht%alg@mﬁl‘ d ﬂtugf(btr as@&ﬁ'té@i ant1 gen,
e gxpressed concurrently in the same cel

it s anfigipdteq ﬁ%ﬁﬂ YRS Gewmor padanselype of tumpiaptisen may be sretargeted

Exemplies@es 6f taffbrd ﬂhﬁ@ﬁlh?ﬁ@tdrééfe@ﬁlcfulag 8{5’(@% }}Bﬁ@%ﬁ)ﬁpaaﬁgﬂeﬁlg%wy acute

fra ment usi ng st andar d” i mmuno
myelogPWLtSH@ﬂ@rrtla by gandendugast eanctre cqruickl danderf claonichigmphocytic

leukeme l: HR 15‘ e%n?%‘%g]éﬁnn?gcg értelétg éag:gér? B‘TCP v ar%fcancer esophageal,

arg
gastric, Hmea&pmbma‘ckccamwm@igk&ss TyRphbfi8SiuRs 84:REH S dd _
hodol ogi es, in which an effgc%or n% ec&ﬁaryth}(lrghd ast

Hodgklgﬁﬁm ony, Qv%ﬁa@c% Pastaatie ganser, Rlicmal inglandmaj léver cancer,
Prostateﬁdiﬁbéi' SideiB iy Hlaade?éégh@e% P?e%ér? dpaé% Fqn?o(;’rg §51t hise c%rﬁtstlt?lggé/

been adm™i ster
expression of PIGF, or which can be stimulated to produce PIGF.

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



ant i body, which would include a binding site for the

P1GF Iigand and one for the diseased tissue,

| ocalizes to the diseased tissue and increases the

specificity of localization of the effector P1G-

Iigand to the diseased tissge (U S. Patent Application

. 20050002945 Because the ef fector nol ecul e may
EGP- 2bEP'QxAé‘ér Ba 783.0MiR Y new haporsa indueibl b eler ﬂ%ﬁ)dﬁ%taﬁaﬁ% HeS-1-
C

sntiger 108 TeaV e Ade AN OROT R (FRYF MafBe, MVE| ey, mucs,
MUC4pP AlVaH gatipeg PStAr ashyy, RSS, 53600 TAGHV2)\hES) tédaecm,ﬂﬂﬁ@,tlm& insulin

st B oL SR R A
anti geng eVEG@P efl lkoadtfﬁ‘éﬁ %Sﬁtg{d@%nés?srrﬂﬁk 1%%%‘ GITH. W‘ﬂbﬁ)ﬁéétﬁ’ﬁ &f

det ecti on or therapeu I C agents anp es of
oncogepe snarkarga q>rrcgg@wqorbcﬂm,u and eitied fumerpgss etk antigens. Recent reports

on tumﬂgg’s%éclngtgg ‘aj;}f ggcrns %@% Iﬁizglcarg ?'"”22’6;{5 C]Yae}ureMéJa" %é 943922%7 );
Hatfield 9’8&, (ﬂmt Q‘M}C @a@&erﬂbrug ﬂzrgé‘liﬂ§ 0208 . Va2BoRA8det 198005, J. Clin.
Med.  29:728, 1988; Klibanov et

Oncol. gp 353@ 44}\%1 Rerwgtdal (@@O@g@y SurgeBi2: 55-aih gzy:,h ipgorpgrated herein by
-cI Med. 30:66, 1989; Kalofonos et al., J. Nuc
d. 31:1791, 1990; Schechter et al. I nt J. Cancer

[0097] %‘gga}’ﬁeﬁsgéige%g@}aﬁ gtH)(ﬁs &%lus%tgaﬂ}g%e%?gpec ¢ %%%%dles and

antlbody%gmdﬂisSFoPatamﬁ}@ bi-Spethfc Afhodist mekagibody ﬁagmsnt@&ﬁh@ Bé
650, 1991; Yuan et al., Cancer Res. 51:3119,
producchlgllthe ik ofsiansgenic livesiork. (309 €84 @lmaa,A., Riochem. Soc. Symp.,

o BT, o 208730 SR Bl T

DNA conytiie®, atd preplie® whgr conkion, ré@red 8]yl FBYA Segnerfe encodlimg paired

0,654: U 090, 381; t
immungElaBieRty an e uing fhe Ghemon g Hoped P gFs Giigetors
which ARRlih & ptdrBtteNRqueRe/BR % rferertdally ekibredkd iPM@mmary epithelial

lication No. 60/345,641; U S. Provisional

App
cells. EAﬁrapleé #alusle. e are By/lpess] tgsyomotess frpmaehlt, ¢aw)and sheep casein

genes, 1@@ %lﬂw%@&ﬂaoﬂa 08@?1%@%1 é%%hee#&?%&-@g{oglro%@%% go X a%i?d K4910use

whey adid protemt gene. dINﬁferszﬂ)f E%QLM%d fedgment tsVﬁanfﬂ ai s 3' side by cognate
J ncorpo e erein by referencg 0100] In rt

geno ml@ﬁﬁwrlﬁ?ﬁ@n PRAPBRTYTSPECIHAEERD Thisprarides %\p@l@a@&w tion site and

transcnﬁ@ﬁ‘bﬁ&!h%ﬁfg%eﬁ@ﬁc&e TRE ekﬁ'@smdnrbagsre@c% éx@%o?xf&/téﬂrlnior@lg bi¥huclei of

hor mal di seased ti ssue and or gans, or exanp
fertlllzﬂsilsmaglm&l@n eges, Wdideh ate sloani ilnpthniad ittoShe Petus dflegecipient female

6, 126, 916; 77,.499,.6, 010, 680; 5776 776, 09
- and allgheig efdire. ANGHE TS ol iiserkldn B icinbdiedefibogy
transgeﬂes%’%&cﬁﬁl@am andi#ds. Jd 9rdeb fQfe Sadibody 8B ?re?é’n@ b%ﬂ@hezﬁ@fahd light

i ncorporated herein by reference. Addi onal net hods
chain geres maNsé be priwassee congugentiyin the sameeelisdilk fuom tomsgaic fepwles is

analyzef B8l Wi SRGGPAY oP bl o P SRR e Mg,

standard immunological methods known in the art. The antibody can be purified from the

referen

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

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

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



[0101] In other enbodi nents, peptide PIGF |igands such
as BP-1, BP-2, BP-3 or BP-4 nmay be used as targeting
peptides for delivery of one or nore agents to a

di seased tissue. In such case, the agent nmay be

coval ently or non-coval entlyattached to the P1G-

.. bindin eptide. Agents of potential use include
antlbogyuﬁ i ﬁ%ﬁtﬁ Eldeta&yp(hgg sitenpy theP1GE | liggudh el enet fod e, diseased
tissue rl@@él&'e§ & @B %%eaéem%]ﬂz%g ll'lllc%a%Fzssthe %géc%(c ﬁ‘lpgﬁrzgt?o%eof the

blndlng mol ecul es
effector Pesdigsnd tmambsmsaddismm (U;s mmm IApplicaivs NA©0686002945).
and net hods_ of use are

t
s BB AL e SO B B o
bi-spe?ifid 4008&HH ﬁom&Q Qﬁﬁﬂeﬁ &t9%aoo4 d@&@é’é@? %}%%%Zre t§ <’ill‘@effecfor ng/olecule

i ncorporated herein by reference

when g pietEeting sitategy dhused dhan wkenthy efferiprslecdads dlt‘ecﬂp li@ked to the

diseas@BPrbdi i bine, anastrozol e, azacytidine,
e e%nf%annaé%{tezon1b bryostatin-1, busulfan,

[0099]C @két%?ﬁ% 'e{flopg @?%)P%te@ &?%%8‘&? cgga(s)% Cgmngéqogggggoﬂnd ratios of
detectibn ion teeamati¢ &hts. EXhmpleoBre-tReRRPhd BlBtm/ﬁJ\u é}t&&%fles are

ophos cytarabine, “dacarbazine,

descntzfécijrﬁé g{;ﬁlrg %«gq%ﬁyrcgln 951 Lﬁqgrlﬁcm|4d@3 ’tléuﬂood@metml J. Nucl.
e T 110 SO A e i

- 29:7284 ég ; Uibenoy et r Nl cVied PouIssn 0TI SBe Sineyr &t CF.Nucl. Med.
estranusti ne,

30:66, 9? %% a}q‘&fé’de ?to%oi%l g\l’ltﬁfg:gggﬁl%ew%t SfsshigecthobyhaCancer
48:167f 19y magma:ﬁl &l Bhincer Res 5134950 fdﬁoﬂgaﬁ RiGE %tl%d@?g

f1 udar abi ne, flutam de, fl torouraci UoXyIes
Commpg, i 31 1 AR5 Lh§dl?et§xlypr5@2jés&%g Stieknegpet alat@ncer Res. 51:6650, 1991;

Yuan f ¥CTCHNUIRE: 5LARTH N0 o PROLET U5 45 P8P8 ROI65 567, 550;

| edicovori n, onus
U.S. Sarelio ol bjed262 LB S NS, a19e337ms@e@ts Gler, NS 8DRDS,746; U.S. Ser. No.

e S AR i o o
U.S. Pa\ﬁ?ﬂ NetoNL, 51F1h eyl s Uty %h%gg? eg?ﬁl%(r)cp zﬁ_ﬁxgql %Pé’ 1c§10n d.

acl i t axél pentostatin,
60/3 86,§11 },elétso Peasiisional Alppkcettfem Nd. 80846541 1 680 Prov‘iﬁ@ﬁa‘l’ %p%h@aﬁﬁ)n No.

h d
6073328808 G Eb i IR AR LoD Na: PO G0 TS, e Band)/s23,746; USS.

eni’

Ser. NovoweBassas n@d wsnplroei RinABApii

ri bonuc| ease, onconafsé1 p‘?} %P{)h%ha@@/gdh% gl O%Whlgh are
incorporgt Figdycetirensat er ot oxi n- A, pokeweed anti viral
rotein, gelonin, diphtheria toxin, Pseudonobnas

[0100] in ﬁnb(ph@gmt@m;Blmlfwrmubakemand&argambleﬁdbﬁ&@u%s may be of use
. . eot i de nterference RNA, qr a conbination

in treatiffy 519‘%#1&‘[‘ AieLoy @i@éﬁ‘{ fisjug and ereanse s carmeletusingthe
methodeé%nb&th@l’[d soPatUN@s Y2608 628 Ogﬁﬁ%%ld\@gohg%(i s 5,776,004;

0 structln and etern1n|n
5,776,088 3y HAAGRT; 315320615, a‘fﬁ,%ﬂﬁe5§§9a,l962,v\é328 mownzsnwhs 182827,
ribed in

such, t s, ,are des
and 4,75 21.0 Egc{h elﬁ?&ggﬂa?edgeé%% b§ éeitgreg%sgsldglpyia]alﬁat%ods are described in
U.S. apphcatlon Ser. No. 09/337,756 filed Jun. 22, 1999 and in U.S. application Ser. No.

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



5,637,459, each incorporated herein by reference.
[0104] Aptanmers may be prepared by any known net hod,
i ncludi ng synthetic, reconbinant, and purification

nmet hods, and nmay be used alone or in conbination with
other ligands specific forzjfhe same target. In

general, a mninmum of approximtely 3 nucleoti des,
pﬂ@ﬂ%@ﬁﬁﬁypﬁﬁﬂleast 5 nucl eotides, are necessary to

fect specific binding. Aptamers of sequences
[0101& %pﬂl@f empbedimentsppaptide RHF hgan‘de as¢hdseBP-a] BRQY Bﬂ? 3 or BP-4 may

nucl eoti des
be usR BT Dol B AT UerE PLoMeiis SGthit & HOpHecd tisue. In such
case, theqpean myﬂfbaiovﬁléﬁﬂf bSndH-BiaRatl$ Bﬁ&dhfeﬂ @d in¥.p18H iy pé:f)tlde
ex %ended with flanking regions” and ot herw se
Agenty of potgatial @ée 1qc}11dl§,d§q1@; pProdrugsiioinseamizgmes, bhgonucleotldes

I‘adIOIEHt@:CSbl %ﬂn&cﬁ%gﬁcﬁﬁ laflesaﬁé:ﬁa]}%ren%sztbﬁ%ng e ecﬁ'llg:s ehpl(?sy polymers,

primer - ng sequences, fa
mlcellgmﬁppﬁom@t nmmpaﬂlddaeommﬁr&mﬁn@nbmefé@ﬁ BkerRp1asy therapeutlc agents

t further emb
and mf’%d £ a,alﬁf‘g {ﬁgﬁe yﬁgft% Rgblﬂ@glgﬁl\gﬁe&%&&ggéuenc ¢
20040011&1357 M(Esfoeasmtg a%)ldlzoos@mgm a8 %ofh‘{iec'd &r&ﬁ'b? rétetce.

enhance the i mmobilization tane

[OIOZFIﬁbé&ﬁl%la@y ehBb8! grlenﬁoﬁgém{]éf Lﬁ@%léi?leco{n%% nvréen?rl 18?11 p%@Rﬁ\&im

/ or aITprIe or s es| ze

azanbmp, Rromle @zuicm;dméd bleompdin, ilrigzoraid, BiyesEtiefl , bikughest
Any of the hydr oxyl

cahch c?n %‘%}18{' ﬁlzﬁp 3 gd o allg gglﬁégﬂc@@uﬁw ¢rdeb rp;gpqhg@@rabucﬂ
01splatby 1rﬁlhﬂ§@h QR{Tel 19] VSNBS; cRhPIRRALRIERRER 16035?%%%{112%& ?%tarabme,

a standard protecting grodp, ~or activ
dacarbaging.idospiaxel daskingmycinodayn h@l&’clmgbloamldmdaumxrubmn, be

d
R L T T T
morphbhmcﬂoi@rutgcmuqlmgonﬁuah ga&uﬁﬁliaeoelﬁlﬂwlélﬁ %ﬂlcmbnlf’c(eo):tﬁmyl estrad101
ram %“23 éeO)R P(O 1 CO, CNR2, wherein I's
estramystiitg, %)pose g@@?mg@]g upglropgle,aeptmgqsutemmte [ﬂnxmndine (E:[ﬁdR),

2 R PP Bt Ay B o dlgrone,

gemmtgl@m@ élydrmcrypragaisteroné 0dfidte, Hydraxyuesapidardbseal ifsfaptias,ti-ng

' rocess of the invention to determ ne
aspara aes(e::1 lTeP%OVBi‘rlﬁdfoFlrﬁJsg glggethaéymg,éngcirﬁ@qogegfgrpg@ dleetatermegestrol

acetateﬁ@él@'h@laﬁtrhéi%ﬂlﬁgp@% Bim &M dtoduing, m gmg)x%one

embodi ment sequences a e S|ng
mlthra%‘?lﬁﬁn}témb’@%mﬁe%emhem’lé)utswatemrecﬂmsnm: m@gm&aht @aclitaxel,

pentostﬁmrPS@%#l %eﬁhﬁﬁﬁ% ﬁf%?dzgggqgﬁg%netg%zé@%gg é’%{p rttﬁ%gsgq:reﬁe

proplorglefn dtaélkibmldem dlioglianfnef thisrabeuipodide! BpAeinN UGB %Jis%a’ Vé:lcade
blasgo é‘H’p gferabl 20 to 1 0 nucl eotides. The random Z

vin %ly 6%1 g, yingsing, %cyn cg@]qlgagm ggcon{amtragiéthiDNaseI

Staphylbb@ccﬁmﬂtérf)to%ﬁ{-AoEcélgwe%ﬁ%ﬁ‘t?ﬁfa? g%)(?éiﬂg%egc? T éghtin %ﬁgl

target. For synf
Pseudopponas gxetoxdt, Bsewdcaminas ersdoddxit, e aptisdnke ongsoﬂmbl%bﬁde an

1nterfer51?cgmz(§‘rt a{ c()or}llll)lﬁatgo%sthereof

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



may be added during synthesis. [0108] Methods for
preparati on and screening of aptanmers that bind to
particular targets of interest are well known, for
exanple U S. Pat. No. 5,475,096 and U. S. Pat. No.
5,270,163, each incorporated by reference. The
techni que generally involves selection froma mxture

art. Fopexampladiugh teshaiguehare despnied ined SwPateni Ney. 24583+9810$,595,877 and

n t from unbound aptaners
3,637, ng Qécﬂchoﬁﬁc%{ﬁhePéq %gggrgﬂ%nl y a small nunber of
uence ossi bl one cul.e apt ape .
101041 S BB e P e e &Y A ES e w1 i Rie R8I equbinant,
and puhﬂcattﬂﬁi KA, 8nd by b8 usdiieN@ieddrl i cOleBina bl &ith dtiseR lightt®
partitioning criteria so that a_significant amount of

speclﬁ@&rah%i!%nq farget.He senstely p enipiapim ekanpaedmately & guglegfides,

i e t
preferspfy & IR BHEL B SRERAL AR o i SR iR Apeplloftor
sequenbesr dhetter tReped bESee mafyde fbﬁibh;eulthb\h‘g‘rm)tztmers R 10,54, 8¢ bi 4

d’ﬁ%?l ifi t ion cycles may be used to generate
nudeo*é& ]éel?rﬁ ®ind with high affinity and specificity
the tar such as P1GF. Methods of Disease Tissue
[0105] Mt@@@ﬁsmef? to et the ssaeencehgh penfs erpia%dé%sm %@&.‘u Byt may be

cxndl 10 (BVERIS Bl AP 4 FERL, NS bt
PIGF-tindidg s@quepm:ptof dpuamei%]rﬁy baBardked ;by @hmm;ndmgﬁquences

faclitaf{i PSP ISR O pgiees Wb o6 B EBpHEGHSR defffues. na
further\ékﬁb"oanﬂaﬁ/tﬁé ﬂ'aﬁkﬁﬂi% yéqueﬁée thBecAhRse Cs?eélﬁc sédirn &Gt

antigen. In exe i mmunoassays, the P1 ant i body,
preferefitighlorecpgrizasion, bmsls a mma@rfe gihange ﬂ@dfnmfﬁylb@tlgtl iof thee@tamper to a
substralt gui d phase or bound to a solid-phase carrier, as

escri bed below. In pr eferred enbodi nment s,

particul arl nvol v Jol ol t|on
1061 PRS0 He 8o ekl afe)f mbbliBed PEShilebiced e
conventibfigl IPNAfRRIeA mdlbenld3] AterddtivelyOshtar@érs of ﬁﬂéfeﬁtmdymmf
is fully human. Still preferred, the P1G- fusion

modifiest @ligamers.c&rp pf Seddraryhaiorpserdseritipiesent imantapaigmay be

R
or acti\}awthbqare;far@mmmil tinkagks o qihertauclebtides, gemey be dongngated to solid
suppory O LT ROS T kRS PRI B s vy imkine

groupsy’ hs)ﬂ%h . dipg@jcd %g(leefc@d By @?@fse ?{‘@)’I‘ﬁ‘é S P ?%@)Dﬁ'h CP, BRYNRE, wherein

I'ized to determine 1évels o GF expression in
RisH thkyi a U%GC)SMB iR ex Akl d26€)stin Qéduegn, this 2tejp VA be aféaqbbda to

A L R ST AT

10107) s DS Girer S Metiap sshe pRocsss n e e dppgpmine
speciﬁéngitnﬁg% REEIRBCRaPhe R le@tﬁﬁé’é@& dhTe-ARhdGEONA o RNAL fr a

, the concentratlion of the test substance w ||
preferr¢sbernbodiment, heneqwmnces aninglesstrandeB@NA, which is less susceptible 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



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

directly related to the anount of free, |abeled P1GF
antigen. Other suitable screening nethods will be
readily apparent to those of skill in the art. [0111]

Alternatively, in vitro assgys nmay be perforned in

whi ch a P1G- |igand, anti-PIG- antibody, fusion
randog}ll%ﬂdé‘ PEong mixpses A muclepiédes ot thegpobitionsiwhereaarsioniidatiphds eesired

vt Lhur qpl e, MAbs can be attached to a
may pol yrreériumlg%’ﬁﬁfaég@gm nodextran, in order to link the

' l. ubl e, support .such as_a .pol yner-coated

R T AN TR Pl
. Intere® B&Fwalhkhgen, fonetnil©UNRIiPaa NS 3195 9968 d PES dek ayan ,163

b YS! n(% ag enizeyrre-l i.nked i mmunosor bent assay (ELI SAJ ’
cach 1pgorpqrated;hydeterenganihe teshnéqueigesaal ln inyobves selectmanfiqminenixture of
candida®d A8 AeR A 00 1S, .10 a _solid s ort .t hat

R RN RGPk el o Y BRBR reigboun
aptamers and dmplificatiogu Beckwse only dehsthamhbar Jf @é@ieﬁ@es%ﬁbéé%%? 8nly one

e

] ti body,. f PJGF | igand i
RN ARG T R

generatlgriekieablé @y yveh, b o Y | ed .
.P?GF 1bi ndi ng D Ikbgigifﬁg‘ﬁl oféls S%Eﬁétg‘nﬁ%hggﬁ’%ﬁﬁ@ﬂm ‘%%}mefs n

the mixfuss (approximelely Sap@@hers rethined tingemsepantionh EacissSaYe #O6% in an
: ' tensime. purificatiop of. the antigen. )
enrichiitht S G ANt iR ot Bl Retrtiom b pibree o six
selectiow apbsrmplifientioh kcffled Dby bbasddab @ehdraR apfanfhs AL Bi?& Withthigh
afﬁnitC|' i cal sarr(gl e. See, for exanple, ield et al.,
%%%ﬂ’@ﬁ’éicﬁyi s tirgeigsych asPiGHi dos et al ., Anti Cancer
M es. 9. 821 (1989). [0114] In a sandw ch ELISA a
e‘h"gaérﬁpﬂwseoﬁsmla riéen, Mingmnsiscand huaiging r agnent  (t he
"capture anti body") is bound to a solid support, the
i gtein BaradeniVérp Diegyiosisi nt o contact with the capture
anti body, and a quantity of detectably | abel ed sol uble

[0109] drheinsesgnt inentmntcobtethplatés thg nxndH)PIGE ladde iddPudiBg PIGF binding
conpl ex

: L on _and/ or titation of the ternar npl
pep tldegglﬁl%n%aﬁsﬁé‘t% Swstlﬂg}%n&é’ﬂ%’&‘ﬁlés Ariragsas, bastectwrantibpdies and
antibodyafbeinesht10d RQEbiolHB; | 1S rtion
%f an an?i body sd%lﬁglg?gé?%g%%wﬂ aEnbEs ,Zh %gg'f?p@g%’fesghc& of
the P1GH pntigen.dn expmplaey impreemassaystheRIGF amtibodytfution protein, or

& ' 0O a Pl that, binds to an

R R o R AT R

described hejoenin prafesedienbodibesta @Xrti%bﬂﬁﬂz efidse iflolGfa el xizig&" Iy
y

. .engi neer protein that acts |ike an antibody
admlmsg’- a%awge E’EGFa agtihodyor Eragmentdbereelis humanized ovtpo preferfeds the PIGF
antibod§ 62 Al SRES [ i S d. fragnents

_2onsi glt%ie%g ofegfﬁ)efu]lwl glgj'ﬁgtﬁgi}lr??&gﬁ?%ﬁ‘leeﬁ(ﬁ{agﬂsﬁﬂ,pr e
compriges adwaranized on SilythiunpndfIGFhatibedy. atHeaskiRdi 2n O il1kBize that a
; d.light chains, and . reconbinant single chain
wide V%%ﬁi%fet% | ““’?‘rﬁ cgrador deteumining, ool ofsxaressian of a particular

gene anid any 8ikHEToRE] BBBod Ach SORIRGIALPYRP.RIPLLRR Al LKEL
d An.anti body fusi 8n Sp(r:ot ein i sO%gsa ’e%rgnbl rfzi}r#ﬁf/l‘ %‘-}rﬁ%ﬂg%la

and/or chIN A peepagstion; fatlowies! schuyhsidization tch génecexpression @ssal chipamay be
tilized - di r i_ngl ex chai.n .ant i body or ti body

R R PLO R P halimbieeRianbr sl

[0110] éff@&laflﬂ}% br§ §cr<%‘e!n(1eng,l e %8 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



35 The fusion protein may conprise a single antibody

conponent, a nultivalent or nultispecific conbination

of different antibody conmponents or nultiple copies of

the same anti body conponent. The fusion protein may

addi tional |y conprise an aggi body or an antibody

fragment conjugated to a diagnostic/detection and/or a
amount ¢iclabgledi P1GF anfegen bombtotthe MAh @Rl digastly belatpd tothegenesnt of free,

bl B0, PO A RS ROLERANSS el

skill inttheaof and anti body fusion protel ns and fragnents
thereof. [0115] Methods of perform ng a sandw ch
[0111] EtcphntVeBy, Welitroldans ma§%,peff6fm&17(1@mh@h a PIGF ﬁg&{d a@li-PIGF

supra, Spandidos et al ra, and More et al

antibodyT RyANEpIOEEGIOF é;qgmr:mrther’@gf 1&%@“@%/@ a sohduthes @rper Fey gigmple,

hmAbS%@fbé%%£%%age ng%%$he %pbgess Inc %ﬁ%é fo an

insolublésuppioitl sueltlass polymer-vadted bead) 4 pkatetchattubtan assay
simlar to a sandw ch ELI SA may be perforned by

[0112] STHeSrédetitd SIhEPIGHT hitp@Adh f Biologéd] Rahiplehigayf be ddtermined using an
unl abel ed anti body or the second | abel ed anti baod

enzyme-fjpked R UBPSORIEUASEHY ELISA)- In e dsctienrapeiitive W§Xo‘i‘ pure or
semlpu?é]aﬁt&%ﬂtyp %{ 2BHTANL b8HRlto BB Etg) %rt?xa?z Fn@&'ﬁﬁféﬂﬁ e @lid o

omthe epitope re e capture
cellulamentrdopioging Fvedsad d\qua:ritlty Eﬁﬂﬁéctaldy ld.’wlqdesr)hd»iamxﬂlbbdy, antibody

sragmefl GERH b 6 A bbor pon Aot Qe ER o Sy

compldx&6HREBEweeh @Blﬂngnagéml defan@ bRl PAGF Bidfdm2nbiesB.
that is present in a clinical sanple of body fl uid.

[0113] Tﬁb %rﬂm EL?S‘A ﬁe‘r?;] ?§s§ AlC4H0Rfs @Fz{nfu%&fr%Qd We ashé}’:(lldég 'nBQrequlre

[utions o P1G- anti gen.
extenswerpmiﬁc@%sﬁ thabattigem Tlhus,tthasmidyscplsEE@A beprtﬁeedd toothe direct

f P1GE.ig. t
compe oL i Tonln oF GeaBidhny S B aiid Set 5 pygpole
Field eSaogdet: ﬂmlbmgsﬂmﬁhcﬁ)@u AR DOHEShSerPest RSN FSOSD).
of nol ecul ar weight, transferring the separated

[0114] BA ats%diﬁlcﬁ @L@SA Ué &%klﬁ‘y @ﬁinﬂe%e&'dﬂ@ﬁbtor aﬁt%d@z fBmfent (the
nitrocel | ul ose l'ter, nylon filter, derivati zed

"captungyahtibody") ISehO)lnd mwajsqhdcaupmrit, ribe tehfesamimlls élnghh intgheontact with

the capfil AR WRRRET: R T REG RSBl ) ey
fragmeht) 1ﬂtcﬁéd%1 périadt d&edtiodl a88/BP gtidntitatioa s tlw\tbfrﬁ@}décﬁﬁpl@i formed
gands may be directly | abeled or alternatively may

betweea éhe phye giidvadyy aniser g dabdgdagtibadie |Agnani bedy &ag@aent isa
| | ant
portionHch ARERSE &0 RRBSE S0 bk b el el B g g EAT ot
an antﬂ:ﬁadgll fmgrmmisea ptiodnfia PIGR;M&G(H that hﬁdﬂ@fan&dpﬁ@pcaﬁféths l'E’l(EEd
e r tion of an assay kit Such a Kit

antigeng, %ﬁﬁ o RO Fagmenk s ARges 4y sBthsts SheeliF beeingered
protelnrtﬁeﬁ%bﬁé%lde'&n%hﬁ§@dmxhﬂlﬁ%?@£ ﬁicoa[ntl B fofllaoRfiex. For

means such as vial's es I ke, each of said

exampleoaitdiods fragments inbdsrisadated frtagmeste pammtmgeif éreclighg chdin variable
region, “'E%' fragments consisting of the variable regions of the heavy and light chains, and

0
Dldu%I%t S‘Eo those of

%U

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

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



i mmunoassay. For exanple, there may be a contai ner
means containing the capture anti body 36 immobilized
on a solid phase support, and a further container
means contai ning detectably | abeled antibodies in
. solution. Further containegsmeans nay contain standard
solutions conprising serial dilutions of P1GF
The fusien prpésin nRyecogIpaiNel asmgbcﬂnubqbcbh@r@onm@ naﬁwaé@rﬁ orrgpltispecific

[ st
comb38fl gk RESR TR BRIRER Rl S e sema sttty
compoféid. THeefusioh ®edteidmsi agidﬂion@l’ﬂy b(blﬁpﬂiedimheodﬂ' bean aeﬁlbbdys
obt ai ned froma sanmp contaj ni ng Pl G- antlgr
fragmepi ¢aayyssfostte ar&@w%%e%wm%@mf 8 ﬂtﬁr%u% agent “The ternt plSF

: f
oS g Ly UMD L P s s

immunbpemijegatesrant] dragmentsriblerbofgudentibodyhfasion foroteins and fragthents thereof.
used to detect the presence of the P1GF antigen in
[0115] Methods dqxetﬁoﬁnﬁlgmrsa@mibﬂ BLI®Mage whil&howagbeeator example, Field et

ot s S5h 0T SAE S, G5, B S Bt

Oncop@&di&y Uking gVl K QhinqR WETFIED@S%@I@E@EE!&R BIGSGY,

exam ned tissue. In” situ detection can
VOL. 14c pages|273128d (Ble Hpplaga Rrgsa Inketléﬁft)a bﬂ‘fge-SkElbélaé&aﬁmGI realize that

L i d.or an{ oze aff
an assay oS @ oFRER Bk P ORI Gk NG PROF Ban or
either thefigg thiabelad entibidlylor l&m@odanM]asmt%dp.r dinary skill.
See, for exanple, Ponder, "Cell Marking Techni ques

[0116] @@d sddiRiith AP A GRL 581bie ahnb JNYRLEhY Mehtbind\o a PIGF
RACTI CAL APPRGACH 113-38 Mdnk & L Press
t

ep1t0p61tbm; distinef fm;n thyeapitape maggsze&'l ty the sap}w@ an[lchizs@]rhpmdwwh
ELISAlfclalg %rrggrt to ag' %'I;tal%n\;v c er & g Eélg{fl'*u% Itg%ré{l {]%911{33%8[] %ﬁiogsr}l sample.

ereo can
Altemaﬁpgllypmelaéia@ danbk @Erf@f@m@ltty quir}?lftate Xigngrh&uint laf glCl%F antlggn that is
{ t
presenti a gHBiPaLBHIP %O sl it s SuattafvipasRay ggn be petformmed by
ludis SN es 66ftied PRIEINIREL.2 Paranagnetic | abel . Methods

nelu 1% mak |nng gnd Gélet ectl n% 1é,uch det ect abI y- | abel ed P1GF

[0117] ﬁbﬁqu g{an‘rf)?dﬂe%t Wg’#’ées’c%g oy Ia%ﬁ’lgg us%réid[%)% e\éhaﬁi b\}!lantlfy the
presenc[eOdﬂ P]GH'hlﬁ ther saampleroThe yedhmqub eg@er@lgl corsmiepesephrating Sample

such nea}s as t se of .a count er

tec a
proteing, By 2eh E{eatNHETH Pa Ko BotTRElectar ipidht GPRtHrgRs dpripperated
proteind Mo 8a %ﬁﬁﬁlﬁérs%@id QUPRBH! T8Rh: ad BenidbrANASd! 1t&ON %Qﬁ)tneﬁlter or

IS&? - bet a- "or ap05|tron emttlnglsotope
derivatiged kgtomdilter)y andfispwbating hershmplel withhthe sutiodigs rmar hgaelds that

e ARG AR 55 £ RATLA kRO FRATR Bl on

solid sigpue Fhenintibabieh or ligah@Minky HenBfeealalediedS alternatively may be
bi gl um nescent | abel s and paranggnetlc | abel s. The

subsequsmilyidetpctl using lebeledwpeandary andibpelier thaitspputirally Riad tpdhe anti-
PIGF aﬁﬁﬁgg@“g&ﬁf usi ng standard techni ques known to the

nmet hodol ogy in this regard is described
[0118] Q‘Ke 5&?19 B andes,t M%{js', ’fus%rix Sfote%si, Etnnd ﬁggtgrgents 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



70: 1 (1976), Schurs et al., din. Chim Acta 81: 1
(1977), Shih et al., Int'l J. Cancer 46: 1101 (1990).
37 Nucleic Acid Based In Vitro Diagnosis [0122] In
particul ar enbodi ments, nucleic acids maybe anal yzed
to determne |levels of PlGgs expression, particularly
using nucleic acid anplification nethods. Nucleic acid

1mmobdw:dem<ﬁe®;ld Phaauppeit.ond @rﬁ:ml)ertcgnﬂg@eug@alns@@n@mmgﬁbts@tébly
labeled; %nrt]]tbgl % sll.o‘rfllﬂa 9%@% glgﬁamég p}% % mg}é g&(ﬁteg:ﬁ N gaﬁg%rd solutions

comprisingndaisldliRebROCKR1GFi i genl Mhe @t&ﬁﬂﬁd@oﬁ&bﬂs @HM(}F&mtlgen may be
fractlonatgd or whole cell RNA., Where RNA is use
used taRipPYE 2R AU WidhiheconenEatiggot IJCL andigapplote 9%1

absmss%%'thé %%n%@%ﬂ%@%rdlﬁﬁg ﬁg@‘eé sWBf%llu‘f‘edcffdI ca%ﬁnd

used |rec he te or anpl
contan[lﬁ)g PR}F ntigen enayxenipteepoldtbd frdet schra péitite givefthdRid@entration of

expressjo rformad by amplifying (e.g. by PCR)
PIGF ﬁgw&eﬁlﬁh@%? sequences and detecting and/or
[ fyin [.if] on product by an
1o isas fof FRiGF ahikg fiﬂaw&nrotﬁ% R R aﬁ@ﬁy also
be use@%s@éfe& ﬁ%&ifé&ﬂc&)ﬂﬁ¥ ﬂ%’ué@ﬁ%ﬁ ﬁgsu@sg&longﬁ?egaﬁg%&ﬁ &

[ am de el ecttophoresi s hi di um
hlstologncommetrrmmSWMQ sith yibtect@nm@nuh@msccbtoaiqmmnmaﬂlp ayesence of the

PIGF IR 4ol BB rhbie e B bplfo PR eTop dte ool paue. m
situ deebtiéi1®dn He deabin ﬁlnsh@ﬂ %y\&p%ﬂyldgrao&ﬁedtdbli %e&ﬂtPIGF digafy/ or antibody

such known net e used. Cenerally

to frozeghen pw@atth?dﬂ%mw@ geofiges. Geaeigh te@h@q@@s ofdn sitpdsteation ate
well-kdd¥t tom"lgsre qq"og(?maxi/%gﬁf %'eé/ %ly ex%mg?eg %h&ér '?(IE lgl%ﬂ?lgglggihmques

arget nucleic a sequence 1 e anpl
and Their IAmﬂlsatlo'HTEthAMMWDTQN DEVEISIHMENThaArBR ACTIGAheaHRROACH

o TR LSl e i 0 S0

at e-dependent process. Typically, prinmers are

(0120] &I&E digedse ari-dHIF ﬁ%bﬁdeeénﬁwntm@ﬁw a@ésféagmﬁnwh@ﬁof can be
dotectabfPblled With any APSHEr 28 MR R IR 00 Exliple Oy Fllion el

enzymé,ar filgoredceitdaigth, 4 dye, 8 lchl@lmagem raaﬁndmniuﬁmmerﬂ; 1qb|ebfaé11crlenh1nescent

el of AT S QS gHHoRt BB & A L7 e g Aggabls bieled PIGF

anubodasg b RRU-HdoR A 18 HRRLRF Brdiddhy SIAN-ifkilLCft, RS BreRREEHTR in more
e., binding of adenine to thymne or uracil and

detaﬂWiqvm ng of guanine to cytosine). Conputerized
prograns for selection and design of anplification
[0121] ﬂihenmrketaneletyanay babkalidisaopcihaie deicaled dydncr mpars| as ¢he use of

the skilled t
a ganr RS of et latiC bOUee Sk b Bl Pidosh v, o biBoty
embodiidat KRE ﬂﬁgﬁ&m@ .conjBeg8 a4 barBinadlbeta- 809 Bosidon-efMitfg f&bt ﬁ’
550: 641 5% The skilled artisan will realize that t

markergpeigiyfreters@quanieede dhas avil serprate nsignahundes predetephiaed
conditigrgq G%é(%@glsets ﬁgéxaﬂlee& glgogeg}els xnchﬁ)d’e rg&omg%%{eg reng};rggs? fluorescent 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).



the practice of the clained nethods. [0126]

Anmplification: A nunber of tenplate dependent

processes are available to anplify the narker

sequences present in a given sanple. One of the

best - known anplification mgyhods is 38 the pol ynerase

chain reaction (referred to as PCR) which is described

iYucirie dild RasedIns)/itmodPiggtosiNos. 4, 683, 195, 4, 683, 202

and 4, 800, 159. [0127] One enbodi ment of the invention
[0122] Fapautionlpr émodibents, mudgicsacilainagtbe analzred|te deteing Jevels of PIGF

d.ndi vidual. and detecti. a..P1 nme NA. ..
expressifs i €y B PG b By o BRRRARD Rl P g SR femces
(mRNA bedar ENAPLo HeSRbddd Denpfatd foeamipkfi@tion aai 8 isojated from cells
st andard techni ques cell, 1solation, digestion of

containgg ite# biptaginehsraple, @:@%fée"%ého stagpamehodslogienAbemclyicppid may be
o A 8o IR L BTG e o

complenssnedig eDNa s oné phbsdEme@Rha RN A {s wladle cdll RNAcad us eseddirectly as
b gfrfor{rgd In order to quantify an anount of nMRNA
thetem@%ﬁ of ARRIIERORods of reverse transcribing RNA into
cDNA are wel |l known . and dfsi:ri bed in Sanbrgok t.al.,. ...
[0123] ingme oqapple; dbe dateprinabers of SICY &ratesson (RS, erf&?‘i Rhamplifying
(e.g. bgtPék)z gw pleey pR&YAR VA &ghé’d’&% %ﬁ@%etéc@ﬂ%%d/-gp vantifying an
bove-descri bed i n c hods

nvitro a in situ dete ion.rrge
amplificayorbprodseicyt amyasetheds knownt inehelarhgndsimgdut sotddiited tof TagMan

t hal.ogi cal condi t.i on,, For exanpl such. met hods .
ssay gL RS ER O L RPN e fiontoress
and etifiungd BPomRECIaiARg "By SHEdiAdH08 162 GBEroatrlly YbMPriEhadgNPRI specific

&%129] P1GF | i gands and/or antibodies are of use for
probe, Nerthespdblditiagrdedibiotting skbbiotdng, el agnostic i magi ng wi th

| abel ed peptides or MAbs are well-known. For exanpl e,
[0124] i Varidve formescdfranplidication anmyrebiskiom ig gty andarsrsuch gaaws method

or anti bodi.es ar.e. | abel ed. W t.h - 1ttin 1
may bl CeBPGHE uRlTeaRREiTRLE" o Be 8P FRFpruRple iy gt pobridize
selecti CeyTBf shecHicdBRth 4 Argehacltictabrd semsat tobe anplified.

di stribution of ganma-em tting radi oi sotopes. See, for

€ ' hereRAR! fabeBEel daleb ic acid

025 ML T 8 g P DT
that is dapgidy of Pirméng the symthiesiaof Apgscers au¢leisacidfin Réemplpts slepgrdent”

s NGRS ST, SR L o

longer §é&uenckd Ay be @PloFe@ WPLimeEayibeghroilied iollotlesrimivabr single-
Anti bodies," in Bl OTECHNOLOGY AND PHAFEQ/ACY 227- 43‘% )
strandeddoomyahenghdhe sipgastryndedruprianreterri Methapy9f prijme design are
- . ' i btained from standard
v B B BB RSB DRSEARE L o o
Watsore Criblt hadeeddirirgutd, Bindihp ubadenme 1@thyBi)e orgmadiliandbisling of guanine

.6 ,_and, i odi ne-124 (1241). uch i.magj.ng . .can .be
t0 cytoiBEia R Bipe P BOS T EHGH 1 GEh o Rty P A Brigfrsgye
availab®e PR BMARYGH 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
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with an energy of 511 keV, such as fluorine-18 "*F), gallium-68 ¢ Ga), and iodine-124 (24).
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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ctiona ch are often use
Many apprlippiatedtmaging 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



whi ch exist as netallic ions to peptides include

di et hyl enetri ai ni nepent aacetic acid (DTPA), DOTA,
NOTA, porphyrin chelators and ethyl ene

di am netetracetic acid (EDTA). Also contenplated for
use are fluorescent |abel syqpincluding rhodam ne,
fluorescein isothiocyanate and renographin, [0138]

the presemce af A c@tmim&agenttsgch asheluiaraddehyde pr prrioidate. Gronpistes d‘é@ﬂ
ﬂuoresg%}é %ketr% nlke é’% a?ecﬁtn ﬁ% ﬁ g%% Hf ﬁegésgdr}\ghh 8&9{?0 o1 bg’ Q%&ﬁn with

an isotpbOgHmate. upon contact with a chronogenic substrate.
Exanpl es of suitable enzymes include 41 urease,

[0135] ahd&ﬁi1mﬁﬁlg®x@ﬁ1@1b@toa§@mn(a@@étﬁﬁbmm}edﬁmmg@ ﬁlnagmg agents

per oxi dase and gl ucose oxid seco
mcludemm@mngn (Hyanarcanes D drom(1kh erroaxﬂlau qu@# (195 P@}S@la(wacﬁoﬁper (D,

e L

(10), dj?splros1m Qﬁi)l haolnimml(JIIB anﬂaﬂﬁmns(H:B) 84th, @ﬁ()’hmﬁmm,gmuculaﬂy

prefengd 3% 35 ul ig é)gl}g‘e? C%é’[g%( éy ér?i'ﬁgzlég, 1pé$%q, @lﬁdélée not limited to
1anthanm?§ﬁ) fgow)aﬁt} qsm (ﬂ)a&fﬁi e%p@diﬁlyp&%ﬁﬂhr @t for invitro
but may al so be of utility inin vivo

[0136] 61&‘81'1619& sé:éé%z ﬁﬁﬁl'lﬁé’ b &b %ﬁ%@ﬁéﬁw%&ems include astatine®’

trava etection proce g 1>
14carboanl, {' ehmoatinm e éﬂtmnb ﬁ%nbait, “Yeotmitt, Icommn&,sqopamt | tﬂp@s En,

ofsher r@tel 3 des tiagged whst.h..a 131 .
ﬂuorln ]éls]a e’n% rh%ﬁ 1, Iquln?l néo &earr‘pg)géneof’ iodine ', indium

111
2

*iron, E?mhoﬁ Rphérs, é Bistlous, Hitglue'® Maaxan'358c" APeténiddOsilver' ',
s AVCA 4 ng crl e, of ob| PY 30/650 gogspv 650/ 665,
sulpleJeplmu;lg amdw@tn | PYLi¥Rften being preferred
X d Ofn 0
for useén ggrrtﬁg x%badm}fmt% ,lar?cg 81{318%@31(9: 9h | aglr(ig#x{{ﬁ.%nr eégeeglgdjgft%@fepred due

to thexﬂowadnla@yw‘nﬁ $oitatskei for lohg ragelibtegtitrodanm ne,
6- car boxyr hodam ne, 6-carboxytetranethyl am no,

[0137) CaREadavdl %ele@fﬁotem@bﬁ peptides ﬁraEAMprcﬂﬁlﬁsd/ heoohling todeell-known
Fl uor escel n, -JCE,, NBD (7-nitrobenz-2-oxa-1, 3-

methods; in 3l &%, F%}l@ﬁ@??edhélé ﬁam@%wdma@gd‘w cepiaehwish godiemey pRtassium
iodide %cf“g Qhéﬂléalh txﬁcﬁ]%ﬂhg% tgﬁchcééglgﬁﬁn# H}gpto%ﬁfogilteéii)?ﬁﬁ ?&tsyg‘léltlbc

I SO Vi 0
ox1d121hg agent; snlc]etis labtdpbﬂovcﬂiase Cﬁ’mmyﬂs oriplepides paayabedabelebwithoi ¢

oG5 LS e B L 8O SERTEL TS,

stannowEdoRbtid M@lﬁfn%&he Fédﬁ@éﬂ t‘ééﬁﬂeﬁhﬁbﬂnﬁy 5 BepHAEed LA InAfnd pplying
europi um cryptate or chelate, diamne, dicyanins, La

the peptide fteathig Qgéumy or badireghyeheting i:ﬁchmqu@a, Egc do@'yaqmbﬁtmg pertechnate a

reduc1r%%g88g¥vﬁ ggy&g 2 )r%)%?fc %%%}n%tgo&s%:% 23 £0 g 'Eﬁlrﬁ ﬁgasmﬁ%l 0pélthalate solution,

and th. He. MbeR R fiinSAbMM] ‘gﬁdﬁ%@ alhich A oflaniised tRethd r¥isotopes
@%EA TET, . TRIT (tetranet r hodam ne isothiol),

which eeistragmeatHli ionsdaneniiles gwaldpélk%tbylelr@@aammﬁ@@éaa&%c HihEPTPA),

I |
DOTA NI B e T AP IS OCURRIED ). Also
contemplated for use are fluorescent labels, including rhodamine, fluorescein isothiocyanate

and renographin.

[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,



have becone especially popul ar because of their

comercial availability, ease of synthesis and the

mld reaction conditions under which they can be

applied. A mjority of heterobifunctiona

cross-linking reagents contgyns a primary

ne re%Aél ve group and a thiol-reactive group.

%Moq, ﬁe(b&aawpmélcleh arecavetbitile n@nm@nwlly, such as
Nano d f

DR % hERATRoDrlls TE PRl NIs Punchifpizad
nanopgrtgds, of 515¢ farronjugeticat opriteins on péptides Biag be @6ﬁ}nerc->§51@y obtained.

cross-linking reagents conbine a nucleophilic
Crosshljukeazi de residue with an electrophilic nmaleinide

resi due, allow ng coupling in one exanple, of

[0142]3[rdﬁhljl@l&ﬁbédimfeﬁ@,eproiems@rﬁ)eptﬂb% I}ﬁvo%slalgé éﬁ‘ﬁsn@%{/aﬁ'ﬁ)g@ Yoss-linking

be nodified to cross-| unc
reage‘&? n inythe atpesichag howp- bu“unntnmgl hetenebifwanishalrandrod

photodStRLBER c‘i’&sh@ﬂu@gg ngsg I\tti%l gg?gtmpgsfeg(a%ﬁ&s of éléc)fld‘paege?lltsolplclude

vectors nm
b1s1m1§atos di, ndifloush Hﬁlﬂlmsbdnner&bﬁﬂ Qiyﬂﬁ).xywbbﬁlhnﬁl%résttef‘ §Psdd8ric acid;

her _enbod
disuco i Bt iy iy dsbiorsopipoim st iseccrimi o -
pyndy‘ldi&ﬁ@pbbpl(@éﬁ aS®tRRodnBAN AT Zt@Q%heﬁﬂQE Qrdn§t4eazsi3%(%{%l In

be provided in the vectors, | 'Ude var
an exep‘@éqjy gp@pg}lm@mmmcghm'gdm troaslmi{dn,esucle asDRICDOE EDE, ila® e used

sources_that drive

to cros@ lﬁlﬁi%rmd‘fé f& idu r%)r%'x 191 |8|5g T SHOURS. Wich repgenis mayche modified to

ressi on
attach Ehmrt?pesdﬁ%@lbﬁ udhQis FRbidEAR IAMBRSEenger RNA stability
and translatability in host cells also are known.

[0143]RBigud ctionaleréss SR M eh SbhfGlavd BEed é&&ﬁlveﬁé&%t& ?c?ijo hrie Y of.

construct" or expressi on vector are | nc

PUrposgs yHOWBMIOQ@ﬁé@ge@tSdbﬁWM ¢wo odentiedl fumgioaalrgtolsi proved to be
al |

il S8 e AR P e SBETS Bhs ies o

subunitseif] ragnaqramsker:ulb eahd lirﬂtlrigr & Iﬁlﬁﬁﬁtld@lﬁ%ﬁ?i ﬂSﬁtﬁElg Fpécﬂ?c binding

ci d encodi ng ene produ
sites. ]??tgwiﬁp%{qnah@pgmqmm o diffesend fustctipnal Aroyps o Bytteking
advanti®f &Tthe Hﬁfe?en%ﬁ&wfﬁ}co lﬁee@‘pog&ﬁét%gt %g{;cpﬂeahs o%iglg %tross -linking

machi nery of or i'ntroduce
can be gextrilied pth seéqq:mvclgdnd sequentidlBt &he bifuigdtiegalldréss-linking reagents

cri ene hrase “under
can be SRR B niela e e B orbiahatasianak reinsy bgoswing, sulfbydry],
guanidinbeindelel &&boxyl @ﬁéﬁﬁ@@oﬁiﬁj of t'h@gét ?eta s bifediéd t%tf% natngig% groups

b the nucleic acid to ¢on ynerase | ni
ave begﬁ@e@ﬁ]gﬁc&},]ér ropulst bedsasqefitheir pmm%}mélf lagaifebility cesls@of synthesis

I h f
o0 e R G PR RS ghé’%r%”% figy spees MRUE oA Bebrisvet 1o

heterobltfenq:t:qm} ¢rase-linking taapent@soritiiné & ﬁﬁi@gbiuﬁm@f ke std
ression of the nuclei cpa in tﬁg tlar g{ét@g}nda

e ex
ﬂmlreﬁ‘g Js, where a human cell is targeted, it is
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[0144] Inanother example hdeiobifrctionntoress-liking rpagentstand méthdsi af 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.



capabl e of being expressed in a human cell. Generally
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onot er can be used to obtain high-level expression
(01450 g0 gz gabadimeatiuexression vieptosy rasy be E'mployedstooa‘xpmsh peptides or

proteiMé, s@éh é%rfuﬂ% PR i whEth! cll’(ﬂl ﬁm %‘1 p}kf?‘aﬁe Idgl.F?(P Ba%ﬁ'ieﬁ Pl@]a%dlments

prom)ters ch ar e wel

the expncp&l@s‘mctms olay he umdlL foy esanpleis geref thér@%ﬁ rEﬁIrestﬁ)n re(%ulres that
provi ded that the | évels

co ated as
- appro%g}ag lsﬁqe Byt 1P|ﬂ%ff wstors, gpd avhgqmleﬁluée Vs regulatory
elemefl@,lﬁﬂh a¥VBEli i cérs SRR teFASRIh eit?erqrg%n&?/rg | O%MQA go%l éé tlgar% Grive

w | I)1/|call¥|ncludea n- si
expressiomeaftthegense ot intérgside hgdt agliso rElefheltthl dedigred tb bpm&i?felrﬂéssenger

RNA %9@15’3%1 Pl P ot AR e Bl pr et ce of

e Jn ‘E |ont and any such sequence may be enpl oyed,
c% HE NG r owt h hornone and  SV40 pol yadenyl ati on

[0146]2? % Al so contenpl ated as an el ement of the
'g‘? D05 TR PEGSHION CBStruct cors expiesfigiayeastor” Fisaneanttosinelutls any

type of£ 2¢hel€ Eéﬁ%tﬁa@t c%i‘lbfﬁiﬁ‘lﬁ ATRERARI & ;ﬁ?ﬂ%@?g%ﬁé e}?rrg)] Qﬁdmléz Elé@ part or

read through fromthe construc
all of the peeleigtscisl qudingmequdnoe B{X]aphbie ofbéiag rassetibel. nmrliréferrb@ e

embodifen®, (P BYALR 10 PeidiG & RS oBSRT Tt tomseiipwonmh el of a
promoten. AH@r@npf(eE SREQNtCOHDA sGhience$6dd gﬂﬁ%@é EIKI %hé"%ﬁlrh%tlc machmery of

h g fer an jdentifiable change to
the cel}, oz Vltfo(ﬂ]é‘ﬁ?q yynghetic spachinerse WCEHT@@)?Q laltmtm@tetsmmﬁc transcnptlon ofa

sene. ?K@f)ﬁ%% %d@PEé{rsE}g%Sﬁ snalpﬁ 24 oni ng%éiﬁag%%’elfjfrlogﬁee?gﬁnetg? Fg‘ﬁeﬁ

sel ection nmar
locatiogfand prinsthoomneRtiof oo thexadiplceaci@Ratrb RN AGRINBErase initiation
FR,

andex@g%sﬁgrt}aﬂt@e t o neonycin, puronycin, hygromycin,

rkers Al ternatively, enzynes such as herpes
[0147] % agicular premetey epioped foi qq;a el the k¥pression of a nucleic acid sequence
of intereft 19 ﬁm%%(?ﬁl beq ()yclaﬁtr 59% ?s éagAlhlz: gg%gﬁlagap%@(pressmn

mmnoomnh

of the ﬂngglcsedlem thbltergemnd kell. Thp whené a rﬁmmtcen @4 12808, 1Qs PR ferable
SO as, it capabl e of being

| o
e o
capableﬁéﬁl%ﬁig’@(p?eﬁ&ﬂﬁl AHREHCL 1, d:éﬁ&tahgﬁp ﬁ%g@cﬁ a prpmofer might

sel ectabl e markers are wel e of
includ %%@era%hummpﬁwmlyrQJnotEupr ession Vectors [0151] There

are a nunber of ways in which expression vectors nay
[0148] Imyarinds cetbodiments; ¢hd Isumdnroytanedaivirue (ORON RN eliaté BR1y gene

onstruct ises a virus or engl neere

C r
promot%x)éﬁ'xgtelss\aﬁ% earl%/ promoter, the ﬁnﬁ) s sarcoma virus long terminal repeat, rat insulin

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

F88nd histidinol are useful sel ectable

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.



derived froma viral genone. The ability of certain
viruses to enter cells via receptor- nediated
endocytosis, to integrate into host cell genone, and
express viral genes stably and efficiently have nmade
themattractive candidates fpr the transfer of foreign
mamal i an cells (R dgeway, In: Vectors: A

WI”EW@‘E% g’tP%’o‘} mset & enapleyieds iypicslly one vakh d;b’p'i'dwliyrirﬁclhﬂ;&aa; ,
polyaERtah SFenehto Moiept i Ber noRls ORI P he 4l e mogure of

the podyadeesfatotn sigdad ssdabelieditne v@etaDiotha BebcER @il Yorab¥iee of the
uez and Denhardf, ed St oneham Buttferwort h,

. Rodr | “
inven ! 81_, Qllgfgan%ﬁlgﬂ S§@iEBCce Way ﬁ\ﬁmpfogﬁ@ sygly aehumangewth hormone and
SV40 ﬁe@ﬁdéﬁ?@dﬁ%ﬁ%[g;laifz A8 écﬁﬁé}ﬁﬁlﬁtﬁd a%gn elenfeit o SP% F:xp%s%pounrgonstruct

. Pr ess, . 117-148; Tem n, ne ran
1s a teryapler.| ‘Bivse ielerpengsban shiaw toyontiancePnessage Rvels and pPminimize read

through ik §ft coh AR ind o S T 01501 AT hough some.
e g™ ber of ‘much oot des Lhey can.

0150 e R e e lronimum e acid Sortmegstsibd lentifid

D v By CRNMES ity i IO Hensior SR KR EF i efiroutd

confer g ddenfifipble shangedo it cellrrequittieg b tidaneificationt dfeellé €dntaining the

cxpres P S REREE 54l PR ron B aNEasiaEuSH btkorach i glapirs and i

client,
the seléaion(off eensfoindgts, &t koo nbehaf Bstd L |
e b 0y LENObo ) Bal MR LG UBRS (ShSom P,

kno )
pumm&vgﬁ{!v&qmm IFR. §8Y) zeocing apslikistidineliaee vsafilowlectable markers.
Altern&iefy, eh ] tially, free aof
o u nde}}si r?@?ég)ég%}g?salgﬁ%ﬁ%ﬁsg rgb 1te§ Sfirﬁfggm é(ilf% & e(ﬂ% or
chloramphesidoé péatyftransfedase (€ T) mhgbe anplepetht Baehigol G616 nfkIRR§ also can
that it will not cause an){) unt oward
io§

gehs SUC | /
be empied: ﬁﬁ%ae'ttﬂb]\e frArket qmployed ig ot delipyadi to ibg importans.csodpngyas it is
capabld SRbeHBLEPress NS H i cpurifyin
T T i S
Furtherxappplesiod selgefatle markes aerwalhkmominde ongoaskiit the art.
centrifugation. [0154] DNA viruses used as gene
Webvey of Enpresden Vhaopapovavi ruses (e.g., siman virus
40, bovine papillom virus, and polyoma) (R dgeway,
[0151] The®;arBanuinbed ofards S gham expR8Edn a8dlors ‘%‘i’ﬁ%ﬂﬁfﬂ)(ﬂd&%& ﬁ}to cells. In
certain%:Rbg eway, .1988; Baichwal and Sugden, 1986). One o
K %p}gp r 116 FXPRSEHoR SONSHBEt COMDYIREAR WU arengineered bomsgruct

derivedtfhen 4S&ap : | vector,, At hough
e e R ALY B SR PR 8010 G5 s e
mediatedndpeytesis, 4 indegratetinto estaicHigendhid antl ik sress @a \$bifesistably and

. bal by. th i,gh effici f
effcienfi {3 oA PR ey CEHULEe BE fsnsmer aioncian eonss nto
mammatixp celisS(RadeetRSt BY: VekdrsTHM vy O Mg?écgfgzﬁ Clgﬁ%gs Vécggg tglrz]% Lheir

mted to, constructs containing adenovir

|
Uses, Rgch‘fgup%?tém ey, $tapehany Botterwoatbkey H6T-402, 1088; Nieoks bhdt

Rubenst%ﬂl";i IDectors: 4 survey of molecular cloning vectors and their uses, Rodri guez 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.



to express an antisense or a sense pol ynucl eotide that
has been cloned therein. [0155] Ceneration and
propagati on of adenovirus vectors which are
replication deficient depend on a hel per cell line,
desi gnated 293, which is trapnsforned from human
ryonic kidney cells by Ad5 DNA fragments and
o152 £ SlEbREh SR ijusek ek saraccept forciancdonstiq @atehiahare finited in the
numbér $8clebill& they Sf: 2285 in Mk MG Se! region s
~ i spensatil e from t eorééng%t\g/iZ@%%n tﬁggﬁiﬁé’?gﬁlgﬁg@ g’rf%a’ these
virusegfhaykbeegalemongigatdBib-suBBsssthRY 8ffectighfe etpréseivh. aHEReWdr! US
rs, Wwith the .help.of 293 cells, carry foreign
adenoffe0 B nol totckratf ey gﬁﬂ?‘iﬁ%@&@}‘l%ﬂ%@? hostegnerms apdtherafpne do not
requira hdst réfleation forpendBifiedion Maled @eh iatalh SQ'\}L’[Q@ Yor rg@g Cefficient
h ransfer and Expression Protocol, E. J. rray, " ?
etero f gonsy @peession; Teddmiquey forpradperia sspliostion. infedtib6Yiruses are
well k6% R&S t1e8l{ |ines may be derived from human cells such
as human enbryonic kidney cells, nuscle cells,
015 : et Il s or other humgn enphryonic .
(01530 BT ONE ol 8 st B VB3 SOXETD ST A e r e igently to
rendertihesstrgtiabigrfraeeif uadésarbleeoda iV, fidmstdbf a6 in?ergriﬁlg viral
or man

articlOt her mammal i an species that are permni ssive
particlggarendotoxdns agd othes gyTogenswich it itevig not wese aveltoward reactions

in the & : - e hymal . or. epithelial
he QD RainfT O X AR YR i S FRALY Wiy AEp R Sisemeann ot
purifying the:ctdriattyesrhe her oftuogant demiigt@sdings, @8vh as cesium chloride
adiegte%h%}&ﬁu%& 9:169-174, 1995) disclosed inproved
ErACIEIL FRBHESFIO™ cul turing 293 cell's and propagati ng

ovirus. In one format, natural cell aggregates
[01541213@ VIBRRRS Wipdias gerg vactawy ickidie Whakpmovaatuses (ergt csimbiani vims 40,

o BB 5 §0 50Em) R ST T s

adenOVde%p(rR;idgetWﬂe', t¥8; Baichiial artdySiigdler SIOBORt @GE v thb plefdB&@ methods
. .l n anot her, format, Fibra-Cel mcrocarriers

forin g B BRI e BT i adenp S hpreion vy

adenoviiok vewters afe Redwn 106 Wl capREY S ioh® ;

P nmedi um _is adde%l to the Qgﬁlgi e? %E#égﬁmlhﬁmg g%%ﬁ{r%DNA’ this

caturegs cifiprh elanged hyithehighedficiencytodigenataamsfer aifbred hyahésenattors.

" i j : " Th diumis. t.hen repl aced
ndenik 5ol ok sy ERRARL D Rt e e
containfirg adenpvisusmequinces aifficies tb $a)auppat b@kﬁgin% Of HeQ¥Wnktfuct and (b)
to expraut 80% confl uence, aflt er which time the nediumis
PIisE S A0H3ENEE 8 & 8nse polypcleqtidgithal bpsibeen cloned thateinovi r us

0155 %ded at an MJ of 0.05. Cultures are left stationary
[01551 Sirarrafigh pud pigppeation gt adgniowivus vestars nhinh dre raphicatémsddicant

4 4190% ' j far oth 72 hr. .
cond A0S SN 18 EBTIENHE, SR o3 o

kidney f:yltsrblyrz&di DNA fragmentd hrd b@tsfiﬁiﬁﬁél@%@ﬁres@% %dl%ggtreﬁiéRG?Jham et al.,

.ngl.e- NA vj ruses characterized by an
. Gen. Ffsofs f@' %fgg%e %q{é? F3 rgion islignsngsible SomaheledenDiiaus
genomd (Johedf0atSpenE IS 1Py R i i
rogver se-tr a?}sqr i pti onp(ltgj%?l?ﬁg),s’ tlﬁ]c:urre{}tl ardgfl%\élﬁs ‘f—el‘:teqr%émth the
help of 293 gglls, czg@gfoxelaaipéh‘\ Br eittey thedil, Wer i3, oppothé@énd &6@ham and
Prevec, ¥R thodl5: Mglsegzbltailﬂ %%Zogy: Gene Transfer and Expression Protocol, E.J.

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



DNA then stably integrates into cellular chronosones
as a provirus and directs synthesis of viral
proteins. The integration results in the retention of
the viral gene sequences in the recipient cell and
its descendants. The retrovigal genonme contains three

cells. gﬁgq?ﬁqtﬁlgﬁyg p}%m gglgs 1@252 g@ﬁ@%ﬁﬁ%gﬁ@ggﬁ%ﬂnmhm
speciek ﬁ@d@%ﬁéfﬁﬁ%we‘foﬁﬁﬂﬂﬁ n&p HiRd gl?s alggflfl c-g g gtg,hﬁgﬁgglls or

gene contal ns a signa or pack
other mapkeysmbpryosic nasendhyngl diespithelad] célﬁm%é diséubbad, &%@ﬁﬁ%& helper
cell h&rlgzggesent at the 5° and 3' ends of the viral
one. These contain strong pronoter and enhancer
also are required for integration in

[0157fﬁs”w2§fa el Tebnivis, 189074, 109T56pcibsdomered
methoﬂ@fo(fQﬁﬁﬁlﬁﬂg29ﬁcélﬁtaﬁ@i6fo§3§%atl\ﬁ Ca.tdgﬁovn%s H}C(Ln% t%ma‘}%tl dﬂ:gral cell

encodi ng protein of i nser
aggregics e genormy inaculatingindivitual ced:le tintail ditst silédonSRA YEMEES lasks
ation-defective. In

h
(Techﬁ g@@%ﬁﬁg Xéorél %{n%ng 2hg—26g p‘gzé}% EQllqwing gfdrring at 40 rpm,
the celbmabﬂit}msmgtlmb&-:d%ﬂl tryﬂh‘ﬂ' bluearlﬁ RO ORRRS:, FRME-CM fan?c%ﬁ;gamers

LTR and acka ng conponents, IS constructe
(Blbbyeﬁerllglp StongPK) (38 asgemsb)yedgs’@)lloww éncedl ineewibdih nasispended

in 5 mpéﬁﬁéﬁlﬂm%fatgar%&‘g Cart EJ\@I gfg 25@1 tr]]gglﬁgyﬁrfigalﬁe%leﬂ

retroviral
stationpry vylthmosascmial agltanen,(ﬂoyl t&ﬁ# hl e n¥ARER Rethén replaced with 50 ml of
t he. packagi ng sequence

§
fresh npe{d (i Ik?ﬂ%& t%; 5%@”}9% VIEHS pr@%ﬁ@l@@g}%mﬁ@ﬂpwpd s griow to
about 809 b@lﬂiﬁﬁk@&ﬁ@r Which tlYﬂer b nﬂ:@flﬁc}ﬁ &y %@l 'tocf'S °/a ? Ve volume)

secreted into the culture ne
and adenoniys added at 203601 afdhih, Clllﬁ&és ar&/hfnstaiorafy ovel:ﬁi@ﬁﬁ, folldvéng

i nant retroviruses is then
which ﬂgg%glgtleg nﬁ(’% e@goa (W § eemmgpgeed fepgnothes 72dsne
rov sctors are capable of infecting

[0158] tdt@& dgg S trgp §TeL YFC s l&’]@y elcg,:bsg%lcte (ﬁérlowrpsqseahgmtmylruses

are a granp of tiaplesst:a¥ FERNACAISEIHa R f
aplof (Paskl HOSFRIIOY 3 fk rao géé‘%’@d g%\cﬂéal%lﬁghtg 0098%% heir RNA
to dou qﬂté'@lde 11yqu4ted‘,@@;1§ bys mu.ysssb@f rev@b@taxtsceiption (Coffin, In:

Virolog$; Xfﬁélﬁ§ & AN eGONEIEN Bless I\%ﬁc% m ?43’%@%)& ré%n%ah @Fz lf%f}ﬁlng

such as vacci’nra virus
DNA ﬂsi@u’@h&’ inte@Baips HoniHlulae ch®mosomeenea pdSirds A dn]e%%&%/ﬁthe is of
viral r% é]ﬁmated virus (AAVY) (R d eway, 1988; Ba F
p %ﬁ’&‘ss 8 tieeradersresylts intheuetontian pfithg vitahgerersoquentiast in.the

recipiend¢altl andSRé desU§ﬁian%1 ’I@lé @%r(ﬁ/%f)%éln%ﬁ} e(:rongagr\{/&g[%qe gg{l?sr 828 ipgk and

viruses nmay be enploye

env. that ggiquégaps&pmwmsopslynmmmzyme aed érsveldpeicethiBhéhts,

e 7H5-1281, 198 R dgeway, .1988; Bai Chwal
resp GCU%IX r‘3‘33%8 aite fi‘é‘gg é&ﬂ’ﬂ fiom{he gng eiscaptaitgn $end forwesging
of the gétwmvd into ﬁhoﬁé Twd 1M g tetminal 24?%{11 EL’{%@)Osn qé%%gg are present at the 5°

Phar paceut i cal 03|t|on
and 3’ eB%%%ﬁﬁé(Hﬁlsgenaml es¢ qpatadn strahgqromoier ond endiagcartsb@iences, and

adm ni a subj ect,
Rt G Y R )
[0159] Iﬁ%%é}'té tcgﬂs%%ct a retroviral vector, a 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



in the formof pharmaceutical conpositions. Generally,
this will entail preparing conpositions that are
essentially free of inpurities that could be harnful
to humans or animals. [0162] One generally wll

enpl oy appropriate salts angybuffers to render

t her tic, agents stable and allow for uptake b
the feF%Ylbagiefg%mdsva%ieﬁ}% sreveRtes sintrpdinsd Aty thiie né’u lise(tg}/caloium
h i ; i ndin rotein,o .
P o B el A b Bl L B B SRRy trpspriot of

the reesrbipaniiplasngd to bepactngauieous] pRates wlibieaRE@SRcreted into the
| ogically acceptable"

n t H h
outturg BRALIRGES Rl RheRouety FoTRo oot 10 8pmam st LT Thomedic
containiig the RLOEBIRAYRES Pirusedld tREDEfilecRl, ﬂﬁﬁﬁ?ll%@&n%@@t;ged and used
anl mal “or “a human.

reacti ons when admni stered to an
for gengstrapsder. Rediowirdl, veeiprnsmeensble afdhfegtinra bobdivhretgat chetybes.

Howel&C ; | vents, dispersion nedia, ,
Owecoatnly%%}(ﬁl;%mdias aclzeflée)lﬁr a logﬁ%qugﬁttﬁ? é&@ n %fg’é?ﬁft cells (Paskind et al.,
Virologwr 642 Q48nth7ahsor pti on del ayi ng agents and the |ike.

The use of such nedia and agents for pharmaceutically

[0160jaOthiey eiralizaioaders be Smiphlyed kNEWessiod dofGnRtd - VXSS Bhrived from
. _insofar as any conventional nedia or agent is
VITUSS} SHCH 5 ARFIIE Vitus (Rideew ) ER8% Baidhivgd matb Sugdeo) 12860 Coupar et al.,

ioN1 04 ' r [ 0sSi ti LS
Gere AT S04 B TN TRy SRR bz
Sugder, 49 8bcHemumrapandhdydskt,Prob VD ABRS St OB, 81L-6h15%3&456,h@84),

hods and co sitjops claimed herein may include
and heffeh d s e BRIy b Moy aglss peteradadrachemiontuses fat Faripus
mammafiari SEBEFHedmAS], i vy Ot
ammafia g , Stieic, PY19659K1 1%9?@@&?@%28?%&%&wal and

so lon as the target tissue’Is ava
Sugdet, d 98, Couas ef ke IGgte $80r- H), 198% $hdrwidbiet ah) J. Tk} 64:642-650, 1990).

vaginal or topical. Aternatively, admnistration my
Pharmggewticad Comepasitians i nt r ader mal , subcut aneous,

i ntramuscul ar, intraperitoneal, intrathecal,
[0161]ilnsemecmboiimtents, a PAGF digambail/drting of hidke ofhbCtherapeutic agents may
be ad con@%al ti on@. nor r@l |y would be adm ni stered as '

MIRSPIRG AR ASPUSFY SHchas asubisstavitoeansen. tSush sgents 0wg b adiménistered
in the fORALIBESHLAL ' .hncl ude sterile
aqueggs solbﬁlt%icgﬁs r Sﬁig)?l%zgl?%rjg% tlggglllsflét?#%epﬁg{?\%ers
compogipns thet ase essantiallyoineeaff imperitidsehatabould tergirtul to humans or
dispersions. It nust be stable under the conditions
of manufacture and storage and nust be preserved
[0162] eﬁlai rést 1ghe. con{ am nating action of m croorganisns,

STerE Ry Sl Fmploy Approprigie salthandbffareio reader Mleerapeutic agents
stable 288 lalewtfoPliptait SHEfasd ' | o9 for exanpl e -

water, et hanol , Si%esg?lm(e?%‘tﬁ@g%g%p é’?itﬁgf %lgrc 8?‘?%@5‘“ etfective

amountof g RIGE hindjng prsitein an gentidgudissopaidyoe dispbseding pie@hacetidally

| [ l.e mxtures thereof, apd vegetable
O o ‘?%Bé%@i“ﬂi‘?-aﬁ@%&%’? BaS R tsABaY DRgmacologically
acceptabbetnqibs,to mplédntar @hgti@fand Bo&Badi A thS U MAPrdBEL hileRse

e mai ntgnanc,e of the required particlfe size in’

. by t
allergicy é’ﬂgec{éﬁlt%’f’af drasHensswhen adminisieredte answimdl os ahbiamnamtsaised
be

herein. 7 i i f m croorgani sns,.can, )
i, S AR A 0 O R SR 0 ts
coatings getihasierfabandcardifimga] agaeabensic and absorption delaying agents and the

like. The use of such media and agents for pharmaceutically active substances is well known

animal

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



chl orobut anol, phenol, sorbic acid, thinerosal, and
the like. In many cases, it is preferable to include
i sotoni ¢ agents, for exanple, sugars or sodi um

chl oride. Prolonged absorption of the conpositions
can be brought about by thesgise in the conpositions of

B g %n?iqs g | aying absorption, for exanple, alum num
1gan<ﬁ6ﬁ S€ gﬁqeglaétﬁé!s@’@l therapeutic GoBSPsitioes is kiohtemglated. tSupplementary
eutical conp05|t|on can
acuveq{lgreg%ifﬁsgﬁl%tr%}q’egqﬁé qgor% m'{g ebcfr’};pé’lsﬁt QU routes
I
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phosphol i S or ot

f
as the |“’r’§$t§§3g‘?eaﬁ &v%?ai»? ”512 rﬁl%}? gfulrt;t Flgiﬁ inpkides opsthy yISiIS@iL ousicel retoyal vaginal
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relatively ’si
intramuiselar mt@pﬁddncainnuathml ahttretetisleordAPatho® infection. Such
b
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[0164]2?5 nmount of the agent. that pr oduces a desired
BRYAMARPUECR JOpmS itehis fat uskiingludregienilg aqpenus exdatiphseqr
disper§iBnd £ Rdrfle paeders %r thé BTeggl%HBn 8P sgféﬁ%ohsn})recﬁsperswns It must
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[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
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and corskquently, they are frequently used in combination treatments. Predmsone 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.
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[0174] In some enbodi nents, the peptides and/or
proteins disclosed and clai ned herein may be of use
in radiionuclide therapy or radioi mmunot herapy nethods
(see, e.g., Govindan et al. 2005, Technol ogy in
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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



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



Kits [0180] Various enbodi nrents may concern kits

contai ni ng conponents suitable for treating or

di agnosi ng di seased tissue in a patient. Exenplary
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appllc@}?@é Bpqhoas@ateathirshaielivenghisatsyringe disis lussb iajedt the cbhposition into
' Like or simlar result wthout departing
the bo@r)%ifnd @‘r’?@e °% pl)}lﬂ}a?%tlogn%vgcg%%yﬁo%élsﬁ\%vent i on. Exanple 1.
fects of P1GF on Tunpr Il Gowh, Mbpility,
1018216 GorBionemS e odadkiesd faselher RbPass ke i anngore separate

contairlefTURGB s te@bdgMh&itd, Yhe dHndhi -
. cytoinetry [0184] Flow g%%nﬁ%@%&ﬁ?%@%%ﬁ%@%S‘S‘_\}le’

lyophiliged foemul atiqas 196 asomppsitjon that grg/smitalpe farmegonstitution. 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



anti body, and 1:500 dilution of FITC-|abel ed secondary
anti body (Biosource International, Camarillo, CA).
Data were collected on a BD FACSCal i bur fl ow cytoneter
(BD Biosciences) using Cell Quest software. [0185]

Par af fi n- enbedded primary bsgast cancer tissue arrays

fro géﬁgl? X I nc. &Rockw I1e, M) and TARP,
the exe@émi% KRavesens eé;hﬁgge%@lpwe@déﬁ danction well in the practice of
the 1n{/éﬁﬁéﬁoﬁi<§thﬁ§me%oh¥ldgfeﬁ t& g&i{sﬁﬁl{ég AR n%degl b 1ts§399tﬁﬁ%

for P1GF and VEGF expressi on array
Howejgen Bwge pOskiltlin the amshbﬁlﬁ b l{ghBXf Be pEifsemi d1s<ﬂ@nu&ﬂ)1pprec1ate that

S S SR S oBRLEPE A cn

like of simiilaSRIsH1R wilhuat Bpetias Hieh 8@Y%pirltRad séo%@ Q)tf ﬁle%%tlo@)
After incubation wwth the primary antib

b !Ethpré Bl eEIRREOHEPIGF Y TRt &R @p(m'ﬂhe ?g/oé@bl'z oxﬁgiogenesm

guenchlng of endogenous perOX| ase I n
aW iMhetstasis n- hor ser adi sh peroxi dase (HRP) conj ugate
was applied to washed slides. Slides were incubated 10

Methadis anduMdferidRP substrate, 3,3' - di ani nobenzi di ne
tetrahydro-chloride (DAB, fromSigma, St. Louis, M),

ahomueahistd Sestistiyn bid topat o lxg Tt gioyl dhorkdpgna) . St ai ned
slides were exam ned at 100X and rated for intensity

[0184pFlostt ejtoinsgy bys paFb@itdng s@aﬂd@xldahétusds\@shﬁgel 5h@Iml primary
reflected the intensity of staining: faint

a.ntlbo@ﬁ, e 19309 dilutigg o g{"gc-(l@egadlseggndanegmjpo(m (Blogoudge Ingargational,
Camathﬂ‘& @&P d}ﬁﬁg webke colfef H?gla\% P‘&%%a@l‘%ur A&, gtar I er?g‘fﬂ1 ts.

es were rea one res and
BKEGS@@$}@hQ;QéWbeMsaﬁmhher [0186] Only viabl e- appearlng
areas of the tunors were assessed, and a val ue

[0185) quaﬁ'ﬂﬁdsrhbaigled peimapyiereadt leahdet Bk TaMa}’vmﬁor%Ug BfophdxSIne.
ki‘}ﬂatl@iﬁ g,tal ned was assigned to each slide. Staining

(Roc ARKAYCT Gstheeda MId) wemsstrinedasingsitindard| ood

immurfoRlidtScheRSstRAro bé@i%éé ‘%E%rlbpettatﬂ e%(%:&g% thEié& YECH g{ﬁres sion.

stai ning (i'ndi cat contrd y) “was
Tissuezpgrss wiste asmiprohehiod Flt- s abNRRel @G(BXIB; s\eoulsnema)redeeee

depara‘f’f?ﬁ?édj %foc%@gﬁthtahﬁphatg%%g &g% ﬁ o é@vﬁ@%nﬁggdles
purcha\ﬁbd fromesuatDR Wlzi BloRBkho2&S), Mc. @Sﬂnka d?fu&e@Ab OA%%%: in&@bation with the

fur t{;@[ gharacten ze the cell lines used
primarygatiRgsly, @tlgﬁ@te‘d@ggmdm]@tub@@:ﬁway preplied) f{oﬂowed by quenchmg of

endog&%&ﬁ&lg@?%%@@gﬁn @%@ sal’vbdv\{vfe‘-)guﬁ%ﬁgotr?efgs %’Iﬁ% { 051%1%1133 conjugate
was appli@Bto wauﬁemfdez \Sihdf:s \aéxs?n%@sﬁfg d OInﬁlhglﬂ?(HRP%ﬁbﬁfht@B 3

e or_.a a antl a uz
diaming Py e Eq‘graﬁwroﬁqeﬂe QAEE & SigioByers, MAFIK as
counteﬁ‘@aﬁhéd Mﬁh héRgtoN My Bsd g?’)l S ﬁggsl e% Q@g%ﬁ'ay oL (% rated

the estrogen receptor. I\/DA- VB- xenogra
for intengifp pEstaking byl assigpinglaardlative valhe thbt teflected 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



| HC, and were positive. No MCF-7 tunors were avail abl e
for FIt-1 testing. Isolation and sel ecti on of phage
[0188] A phage library (Ph.D.-12 Phage D splay Peptide
Li brary Kit, New England Biolabs, 1Inc., |Ipsw ch, M)
was panned on reconbi nant h gan PIG--2 (PIGF) or
reconbi nant human VEGF165 ? EG-) (R&D Systens,
subtraetegln dawsor Spﬂglmemcwglreonongdercd postivensistainng Btensithows 0.5 or grater.

L T L

Clllreceptor-bl nding site on the P1G- nol ecul e. Phage were
Y9bnmitted to three rounds of panning, and plated out

o187 e e eFgp a0 s e Mo vBIA M2 | e 28

(AmeBbat ?%e@ﬂhﬁ%bl’lédﬂ%ﬁ mﬁnafswst‘{?gﬁ welVR8dyedabs 1%13 or VEGF
Sequenc:| ng [0189] was | sol ated from anpl ed

expregsiires mem@u é‘fiEédM%BhbandwéG& andeMCEubvye@taé@ tegfgd for

exprelsih o e iintetosnly AP SRS RS ek BAT G gfget
monolfybrs( NEBF- Mmﬁmei and\MDA BimdB ngnPsRiviee hegalﬁl%for the

cont ai ned_20 a . A control peptide, was

estrogga F?Qﬁé@“o%%ﬁ%?r%i}t 4n4g4¢8 XBIOSiHIMOTRV IS 0 nr@hqdofeféﬁlt-l by
Il
HE, %‘%1 Yif #’OSIt%S, éo %é H&?{ ﬁa&g@%@gg"ﬁeg &Iil/%at r )c; and

ISOZ&ZL%%{%%!%%%L?J%% ngtl de sequences were exam ned for

aéut ative ligand-binding sites on

(0188} 2Pty G P 2 R REaRBteB S PREFLIDREY KiE Novihagpiolabs,
Inc., I s\mhl M%lpanﬂed SiOft QA PRREH HighadnP16EI(PAGH) érzr%ombmant human
nyth et al. 1998, JBiol Chem 273: 321 -3222;

VEG %KV&GFQKR&Q@Memwlmde@hNﬂa 29@rding yathezupplier amthng
t
suvs SN SIAEnAT5 08T 08 PO e OiSboncp o e

putatiseteecptentbind ki ontha BIGH mnteyulef qu wencaibpetted®nthree rounds of

o S R, SEHETEER: TR PP e
plaqu&eaﬂéi%ﬁ‘)?&(e@ffro%?@fe'tﬁl latBERld A IR SRAUEN B SeR élctlon
SHRYRLAI QLHASDSSSSCV (SEQ | D NO 1)  BP2 QDDHLTTGR ( SEQ

9, BP3 QEAFNRLTSRVH (SEQ I D NG 3) BP4
M%QEHS%PLG (SEQ I D NO 4) Testing ofphage or f ree

. : A O |G
[0189E ;52\{/(% gga]s ﬁsggaégdef;}%%ﬂieﬁ b 'ugsp llé:r% s%@eﬁ u%mI[gQﬁLQ gémzpﬁlggested
by thedtlsPl Bt (M/St ghapé-epechl)/ T igmodquenase Radlolabeled 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,



used. For each coated well, another well was incubated
in buffer (as a buffer control). After renoval of the
coating solution, plates were bl ocked in 2% BSA in PBS
for 1.5 h at RT. Another uncoated plate was al so
bl ocked, and used for dilutkgng the phage. After
bl ocki ng, anplified phage % 108 phage/m) were

and weir¢ selestedibased om cavisistdnicy gl bagubiee lmndeeﬁ(pagmng$ Bacplaque

oI S AR 2,

tes were enpti ed, and washed by di ppi ng
["1911%{?‘1%‘??6?9% tileS: (wash: 0.05% Tween-20 in PBS).

Anti - ML3- e anti body (Amersham Bi osci ences,

Bucki ?%’RHE%&?‘P’@ rggﬂlj‘?néfﬁd) conJ ugated to HRP, diluted
1:1000_in bl ocking_buffer added to all wells and
i ncubd@®ld 1 h at BPMQ@WW@E@/ IRiNSpilhg, as
described. The substrate was added, and after 30-60
m n, d¥%rbance \@QDMECER(SELDIMOZ[ZMQS] Free

pepti de bindi ng was determ ned by coating 96-wel |

pl at esBRiker e coat QEAFNRLTORMJg(SEQPDGID:3)0 g/ m

reconbi nant human FIt-1 fusion protein (R & D
System@D4 or 10 RMPYSEHSAPLCO(RERQ (D Ni4pssays were
done with 2.5 or 25 Umnm heparin (Sigm, St. Louis,
MO). BPI, 3, 4, and a scranbl ed version of BP3
(scrBP3) were synthesized with a |inker foll owed by

t Hesdrighiprhpsd ofed pEPSRDRINGimEthy PRSP, FEGH ot FR-1

Ctermnus. Thirty mnutes after addition of the

[0192!) The ‘prdt@&ﬂ 8gestcn® ty?ﬁ&éi{]ﬂ)ghéﬁﬁgﬁ@ﬁha‘gg%%s?g%‘%gste@ } ﬁ%%g was

anot her 30" m nu ubati on
used. Egs@a@b@datb«} wilommlgerfvmil wassncﬁibmdep buffge(as E’buﬁklecwmtret) After

Bi.ot ech 7:580- r. [,
remofl offoe o8 GERRUINC Blales 3o ookl praRSe 1aEs PEAd gt RT
Anoth439 aniited| matEwaSAtsb dsRAteli andubg @saau@n% t&ephAeuNthdt bidcking,
ut showed 57 attenuated affinity (509 for

alnphﬁPQ phlagefhbo ChASHED: Vere dﬁa@dclo%{émsm@qkung/buff@a@ﬂ v@ i af each
dllutld(ﬂ %@ad%‘l@gl td ngltei?ﬁ}y %ogt;gg@ kgc}E laxgd @b%@d#en%% thkfe%%r I &{M&Iere allowed
to binh mbRT der; 1-3ihg jtenwseeyanptivdy smdoeashed by dippirgeand emptying 3X
ovasn gt togs-Bin BHSF At Mig: st Sediedi (pegapiosciences,

Bucklﬁglﬁrﬁs‘ljiﬁ'é E@é’n&) h&lnju@fngG HEGY dﬁﬂt@& 1 ”ﬁféb@ﬁ ﬁﬂ)cﬁhg%ﬁffer was

t unor cel smann, 1983, Jl mmunol
addedgg ali 5\&6@8 ﬂnmﬂhﬁeféﬂ RT. Rges WBreomshnd bRilippings aRdsscribed.

6 tid trat 1-2 M
The s WaRE dnd Pk 20568 Fn%%BC"ﬁ%%E i %\ﬁég?‘;“mm The
[0193 n%rlbggtr @%&tg#aﬁ”,@%% dlyleglis gn%iﬁzglell v es VEqrp ggaqt;d with 10
ng/ml F6Rel d /il @éc%%lﬁi‘f%@h&ﬁﬁlgﬁg IVFuEan PickdnRIOH §yesltélﬁ§ Mr 10 ug/ml

in medium containing 1 %fetal bovine serum
VEGExCoswetitiothassgys Werevlone with@al emQS/\Utrtnl liepaiiiv ($gmb, St. Louis, MO).

BP1, Zﬁ%%ncfj £ 8crShbRd SRR ]?IH @ch‘f’%) Were syn{hesmed 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



bi ndi ng peptides), in quadruplicate, and/or rhuPl G- at
a 2-nMconcentration. After the designated tine
points, 0.5 mg/m MIT (5 nmg/m stock diluted 1:10 in
RPM nmediumwith no serum was added to the wells

(Mosmann, 1983). Wen purplg7crystals were clearly

visihle, i e. cells, and the plate appeared to be )
attenalgy) f\?h%i@o&%efar, e T#l@éfl’ﬁ BFPUE I SPRTER Sdnagiivers vifro and in
vivo. aci d al cohol (0.04M HO in isopropanol). Absorbance of

the dissolved crystals was read at 570 nm The 24-h

U iThB 0P RL/M}iapRs, Chosen because the in vitro effects of
P1G- on tunor ‘cell mgration were neasurable at this

: ) : ™
0194, APEr (P ORHA AR 0902 9 B e TSR Y s
were érfarnad unéawonditiolbofidwhealn (19 posiRyerin@IFGFldfects on cell
viabilgibﬁr m ne t f%e functional effects of P1GF, VEG- and BP

¢ ipadcityptihepeptides, apd theidfesbenlCHmediated tyenshiaimog cell

- : r ;

A N e N T SR R
Biophgt Rak Cona@0B26E6(3-686). Mptd28oticiiPatdh8yas! It- kdAyand e

al ., I\/be Cancer, Ther. 1:295-302, 2002). MCE-7,
conceppiqpeptPEogenoyh §IRoRans b s Thahuaan breasbmerdines fostrdgvere:
MDANVBHETS MIBAMBERACHIMER- ALEFEE! SesCOMS! BHLRS, dewell

Petri dishes or six-well plates. en the’cell s \ere
plates pergesaled withife A X 10R eclisdmbinayedismweniisng dvochtatbewindiserum

(5 A RS9 BB gL RS om 1. M 4
indrERRASY 050 Mo PO VI (2 S Bkt A

designatnddine peinisofd mg/mé MOT K4 PREB0Seck( dDeg) 1:( it BBRA medium with

' roft ej lrnase- Kj e MEK1] inhibitor),
no serfii) W T et e P S REal P8Tmd gToH Rl rBlsgy
visiblEf the o8lisphidothy pladé afpeared t6 86 ﬂll'gl deBlop&d iieBetfdnt waslterminated
.. (sFlt- 129 éﬁR&D Systens). Peptides or sFlt-1 were
with apidalgohebd- UiV Kl G imsopropeapl).c Shsashanca gf thedlisseivied crystals was read

! A er
BT O T R T T S —
migrafpef wee metditablerat dfis B see vihmidrirdlifyMssgibel GvinThdse adys were

unt ed coverslips 0 am ned m croscopically. Five
also p?r}gonr{egﬁlqng@@pp& IHISV\?% £ %ée\%ﬂh@é?% r%%}ﬁtéount ing the
\r;vﬁ/nber of cells separated fromthe wound edges and
CURA-ApHER %t 0 be migrating toward the center of
t he wound. Results are reported as the average nunber
[0195]hF o defermingithy fanetinnal effests ofcPlEuNECTODH BR pérdides on breast tumor
X pents were conbi.ned .t
o nFE RO SHERNTALS, SRS LIRS ER ebOPRI R Deme

et al., 200, €8/ MGetdbiol3vEEH-180; San@yisal | 008 [ExEell/RAa 087 N0ai1 8Ntokawa
eterfxlj ned bg/ addition of 5 x 104 cells to]grovvt’h
et al., Y131 (Gncer Ther. 1:293-302, 2002), MCE-7, MDA-MB-231, and MDA-MB-468

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

six-well plates. When the cells were 70-80% confluent, the monolayers were scratched with
a sterile plastic pipet tip. The coverslips were washed with sterile PBS, and then treated
alone or in combinations with PIGF or VEGF (2 nM), peptide (2 uM), or with antibody (0.67
to 1 pg/mi).

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



reduced Matrigel invasion chanbers (BD Bi osci ences

Di scovery Labware, Bedford, MA) (Taylor et al.,

2003b; Passaniti et al., 1992, Lab Invest 67,

519-528). Additives to the Matrigel(r) plugs were

pre-incubated together in asgotal volunme of 100 | PBS

at RT for 10 mn, after which each additive was added
inhibita), toln duivah réapeibinadt soltle Fiet GFY-1) ZRE&DoBywems)n Peptides or sFlt-1

eptid t.i bod d
were BERNEE it B BN OB ipYpRl miEh e MRt cot.
Cells BREH pHinEDARIAI wich PDIS eEWRnidnaht RRl 538386 befiraaddition of PIGF.
(10% FBS) were included. The nunber of invading cells

Stam@ééw@@taﬁmmw apgmeBnied coversling waiasrmiged migroscopically.nBive to

o 8 3, e 5 LIS 0, T T QUE 388 B B

edges(a@Rvhich ﬁ@@aﬂ‘dB-téBB)m gritimg toeaind the cofitet bif the woondl.i Results are
t ted. Eff tid
report?&@gil}wa epra%ﬁ%ﬁg%q“ neoéﬁsé o r&gﬁﬁ\%ﬁfd& ﬁ%hgoff bR somee cases
data fidnd §4|>\l’%réié' biptiRndtOnee RBRBMH e 16 dsdontnidtate 1ﬁ§1|ukloh lofQarious
1, was inplanted subcutaneously (s.c.) on
treatmehnalhlthmtablesf nude mce. Wen tunors were visible, the
m ce were wei ghed and the tunors neasured. Treat nment
widdl ipepidndessapyas begun when tunors averaged about
0.06-0.12 cnB in volune. Mce were treated with 200-g
[0197@6@1&&? 1hVa31dﬁBﬁ'ab)de'ter1mmeﬁnﬁ)}e(atldimﬁn alf B-x410ayelintepualth factor-
4 ks. Ani ghed th
etuch o B bR BB ey i e, Mt
(Tayl&h%t %P{‘Eg@éfbl %@Edn%et QA 19@@%&5‘%\%%7 5T§U59§) dRySitives to the

treat nent, tumors and gs Wer e
Matngdf@v @éagdverﬂm}mcbmtd@mwther frea tdtain‘gﬂm(le b k)@ xbEBSres RT for 10

min, {er Pk oot s o s RSB D03 GoB s FAg or 02 b,

peptide@ g/ ml)abt aﬁtfb%d& N flofnh]$ S Qldled td @élE'm w derfilnl @19/ Pétal bovine

sections for each nouse. Data are presented as the
seruma(EB&Yemadivher Bdscliax land i chemottinretaishased gnvasionetléiyo IPBS) were

ntod P S R S e TGl B on

the bdiont Bﬁth% ohvakion Wik@berGhertib&Be bftertshahing AOUPOX fAEniTREE® A fter 24 h
inhibition for netastasis was determ ned b¥1tt he

(MDAMMSA) 056480k (MEF-dn MDAMBAG) + r'Bag eagulis o tlhreq e diveyseparate

X100. [0199] MDA-MB-231, grown in tissue
eXper{c}%%uér%%%S%gge% so inplanted in the mammary fat pad

' f 3 106 L 4-5 /
R el PR s 2 S )
A TG T e I

1mplaﬁt%)1 sﬁbéﬁtﬁ:%uél?‘% @!)”oﬁtthé’ AanMSMRIBBhice.! WRLStuWRESWere visible, the
le 1n a mce (8 treatnments). Three da“:égater

mice Mee Wer&hed pagt the éummesamn@m'ed t Ureetreenievigh persidss cvasabrgun when
mmorﬁ]ag?rgg%do B‘t?ouég)w i? {1%3?%12% Sal%jce s tre%ged with 200-pg 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



as described above. Statistical analyses [0200]

Bi nding, viability, notility, angiogenesis, tunor

growt h, and netastatic tunor burden were eval uated by

ANOVA. P < 0.05 was considered as significant. Results

PIG- is constitutively expressed in primary hunan

breast cancer and breast tunbr cell |ines [0201] The
treatnfene grospd§- Aomiaeefgremp)t Uhé vatal ROEH ea nfledRh GrFasr smoepedofor each treatment

o SR8 NS Bl s SRR s SR TRheb Mo

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

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

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

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

o TR 3 o TR AR G2y D v

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

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

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

oni c tunor cel ot shown).

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

EGF expression by flow. .c nmet r erce of

K TR e R Sipreeddh FOUS GO ab e BB e et umor
I\/@@gy{ﬁesz:%l and MDA- MB- 468, respectively. The percent
of VEG--positive cells was 8% 18% and 13% for MCF-7,

[0201}VPhe I\f%qaéﬂoy &&nstitutive PIGF and PIGF -receptor expression by primary 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%) -




MDA- MB- 468, respectively. Thus, these cell lines were
relatively high expressers of PLGF and | ow expressers

of VEG-. Both MDA- MB-231 and -468 xenograft tunors

express the P1GF receptor, Flt-1. NMDA- MB-468 st ai ned
faintly for NRP-1 (not showgj, and NRP-1 expression
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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



on both FIt-1 and P1GF-2 was investigated. As shown in

FIG 1, addition of heparin to FIt-1- coated plates

before addition of BPI resulted in a 64% decrease in
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MDA- MB- 468, the |lowest. [0212] Addition of PIGF (2 nM

to tunor cell cultures resulted in increased cell

nunbers after 24 h of culture (P < 0.04 for
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I
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dUGRsithmplates tumor cell migration and is involved in metastasts

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



MDA- MB-231 0 0 23.8 6.5 P1GF 0 42.0 f 13.3 * 100
PIGF FIt-1 19.1 8.0t 45 PI1GF BP1 13.6 6.1 f 32
P1GF CPA 39.8 10.6 106 P1GF anti-P1GF 17.0 6t 40
P1GF anti-VEGF 34.4 12.6 82 P1GF PD98059 18.4 8.01
43 P1GF Wrtnmannin 16.4 56§$ 39 VEGF 0 11.1 1.8
100 VEGF BP1 14.7 2.1 132 VEGF CPA 13.4 4,5 121
0.02) VEable)t iANERIGH antibodg (B 1k0dl) adeGHoekwdi thOPEEF haed&ted motility of

MDATIER23E Gpd CF 7452 £of), (Eiple 23 BB, also) inhihited BiCF-stimulated

motlh\%g::l\dbﬁ%fﬁ/ﬂ%-ﬁl afid 1/{%%77 S{%ﬁan%? 42 <Ff)]@'5 6oﬁtrggpeé) 41d§ ?C}]’A had no
effect) pog did YRGF f?a@M?r(TPb!ﬂ Zhg émti- WE@F amtlbgdjc eflflel ﬁePkﬁH—v«mtalmng

assay} §hnof it} oyt miiabon o ek e
increat@DmoRlitgotiskitved irl thidlcell8indtwad hot Fl&Io VBREGF h6ti Aty (Tabld 2)45
P1GF anti-P1GF 10.9 4.9t 49

Table 2 PIGF-stimulated tumor cell motility inhibition by peptide BP1, Flt-1, anti-PIGF
antibody, anti-VEGF antibody, and PI3K/MEK1 inhibitors.

ant i
sngefiémgr *that the

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



VEGF 0 12.7 4.1 100 VEGF BPI 12.9 2.9 102 VEG- CPA
19.4 8.9 111 VEGF anti-VEGF 12.9 4.3 102 [0215]
P1G-, VEGF and FIt-1, 2 nM peptide, 2 M Anti body
concentration was 1 g/m . MEK1 inhibitor, PD98059
(PD98), 50 M P13K inhibitgg, Wrtmannin, 5 nM
Results are presented as average nunher of cells_
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[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%



4.2 cells) (P <0.02 vs. P1G~only). The control
peptide, CPA did not inhibit the activity of PlGF
(35 17.3 cells). Addition of anti-PlIG- antibody (0.6
g/m) to the 0.2 nMP1GF assays resulted in a 46%
reduction in invasive cellsgf§15 2.3 cells, one
experi ment to et her thes results s
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[0218] Average fold-change in the number of cells on the membrane after 24 h (MDA-MB-
231) or 48 h (MDA-MB-468 and MCF-7) compared to untreated controls & SD.
Concentration of PIGF, 0.2 nM; peptide, 2 pg/ml. n=2-4 experiments/cell line. * P < 0.01
vs. Untreated. T P < 0.02 vs. PIGF-only.

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

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



tissue/nmouse. In contrast, the BPlI-treated | ungs
averaged 5 2, 9 2, and 5 2 nodules, clusters, and
col oni es, respectively, per nouse. This constituted a
94% decrease in the nunber of netastatic |ung nodul es
in the peptide-treated anlqﬁis (P <0.007). [0221] In
an orthotopic manmary fat pad (nfp) nodel using
mock&@étrﬁ@rt 3Bthkrapl/ it BRNivawiritiateBR12(0a0g, eas eithel pamweek for 4 weeks.
ght by 23% (nock-treated, 0,423 0.089 g;
Mice gecergng lblssh@wed BRA7%oredugiongim gaRor i c,qqnaﬁaifdntﬂ mock-treated

contrc{b% ﬁ]ﬁgtug%éfﬁlgﬁt d@éﬁoxflfng gﬂu g ?Né%—@shr%&ﬁ%d L W’eﬁ@ﬁrﬁgrs were 0.07-

0.08 cad's Afkdryt wegks o trbdttmeat; @s ﬂes«tubed itlmedn vdéleme ef ferhoekitand CPA-

NN S R N —
0.04 c%{?qw@ 0. oB"B}ﬂ%ﬁﬁ:@&E BHCP A QURES tRES) e“ %l 31.9, 2.8

3, and O. .5 per nouse for reated, CPA

P P.<
[OZZOEE&&% &'ag gélpﬁ&{tﬂnléﬁl rifBry tubh e aYd lunrép%r@femoved f%rzréléciroscoplc

a reductionf I n netastases of 82%
examm!hmm béléyrpucm@yJ\m IMBgs1 68 mairdgpatdd: snimalseeanganed moiltiple large and
reat

small m?aqsva[sa% gylghprgﬁt?}) @8’s°§1§6’@r SO gér)tostlﬁ rsgr&g}dl A gtlﬁnogrbslo&{ vessels,

ith WRed imb theWue@uMBBK pardnk Abt. sRAWD! EIh@VMnhgsWaB mock-treated
W igiﬁhlblted b 9%an%%§%?%h?nqcetreated w th

contrc(lwa@pram} T B8P3 nodples, @)+ e skysiers. vaady30 Fhé é?lpé’@ﬁ/mtal lung
t
s B2 1R oGP O PR AR 120 2 MRRS 08 noduls,

clusteBP landacolomies, despectafd gr parnmougee k Thisl Gnshitired a'rﬁél"/a\decmg@ in the
chan es i n ndi vi, dual um)r vol upes duri tmant
numbw qmnﬁpqta ggp@}jﬂ?%m& gpeRtide: éfeé%gs"jnf%@tls Q’gw &5 1
and 24 (FIG 5A). Treatnent with
[0221ﬂ ﬁ%fm @étbpksaew MERBIEY £ Rad (U el pyRe MDérM\?s%ﬂt ﬁl‘éatment with

BP1 &AM reas %ve@%‘pym%t/kg at"re%‘? £8055 _&gé%gsébkso 096 +0.083 g:

Uced tTron

BP1, 0 QHE’ H— (BD@SM Which Qﬁdlhétsremt st e klgﬂﬁ'?canbfﬂ hTt dniferinglanted MDA-
angi ogenesi s [0223] To further investigate the effect

MB-231 daql@mtbpmducwglamqaﬂurrgego@ﬁes@ mestibly) fleg tedpg short duration of the

experlinet g s C X n %l o g—ﬁigfe%gp eéﬁom%@étﬁéeg e¢20b > 9%@ t ceﬁ?fm\re?@ @pparent

adjacéﬂfrrad) 9ﬁmdlasy Geindhot Bieowh)aWierathetdstgids cauaes w&'ﬂ'e:éi mtmm,rz 8+ 1.3,
of interior mcrovessels in the PBS controls was 16.

and 051+ A/5rmeR m@ls@fcnomcgk trepttda AP, et BRIl neap8vdy (B 9.07p- mock or
CPA%%%tﬁd)piesfiugﬁan SauhEERR&on v 12 5 a”‘is' o S

o HER S R B B b
treate @@ﬁlﬁ r}i in E@cfdrrrlg tgg fshtgggc:fhgﬁgﬁpgldﬁg @Zdﬁl@&&%&l ets) aAﬁer 4 weeks of
tw1ce&ﬁeeﬁ136t«ré‘a2meﬂ0®510r @newthetas inhibited 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).



al ., Cancer Lett. 213:73-82, 2004; Parr et al., Eur.
J. Cancer 41:2819-27, 2005; Weidner et al., Am J.
Pat hol . 143:401-9, 1993; Zhang et al., World J. Surg.
Oncol . 3:68, 2005). PIGF is also associated with a
nunber of pathol ogical statgg (Carneliet et al., Nat.
Med. 7:575-83, 2001) and tunor neovascul ari zatl on (Li
etlnhibitionpAgmEogenesiy: 1495- 97, 2006: Taylor et al., Int.
J. Cancer 1-5:158-69, 2003). [0225] dinical studies

[0223&) floViEGeranvesBE@e tlitenef‘fﬁahafhPlﬂfrtdnding peptaienbhicoddthejial Belt

nst a r at helr t han VEGE

migraliph (31 2y OGS e R PR TP R SO IO JaP L, BP2

or PBSGMér@ ifyRehederRouS tﬂeq}hhﬁﬁbﬁﬁld%)im%é V‘Phé hiAber®¥ idtbrior fEékovessels
Haemat ol . 75: 273- the other hand, VEGF

in thexﬁé?ss coniioly wesetp. ittlh- Wl@ﬁm P lFﬁonlyampéants@cmg@ned 28.9 % 17.2/mm*
0 t r
(18-S OB B oA B FobtaftS il RGFRE R ey omy 123+
1301ﬁ@nﬁ&§%k&nnéQ939002ﬂhese aut hors reported that PIGF
al so was' an i ndependent prognostic factor for this
DISCU8SIGN. [0226] Multiple anti-VEG- agents have been
devel oped, and sone, including blocking antibodies,

[02245 B éralnPhBEI RS ihdISHtePHEVRICIF &%%Slbﬁ SR erD iR diske breast,

and anti-sense oligonucleotidés, havée been'tested in
correlafie m@apcttrrqnamnqtmmmden@talw (WeRgGR, Gahif:6fefds1085; Chen et

T N T e Y s —

Am. J8]?atﬂ16]9-142601-’9ﬁ[@93@2haig et aEQ%rldNESMg3€Dﬁcol4238 AB0F). FIGF is also
ults of these udl S su est t hat tuno

assoc1awalvggb%ggm erjof pa gtﬁi@s Wagqﬁt al. N@t quh§t575 -83,2001)
and tu'irﬂﬁrn%o%}éulgﬁzatloﬁi‘ﬁi‘etlép FABERANHEMBo4. %gtzo%éi?a@rlﬁfgﬂsﬁelgt 1

bl ood supply to nalignancies when V

Cancepy}-1: iia&ﬁ?re?iﬂO;i) or in tunor types wt h | ow VEGF
expression. PIGF is likely to be involved in this
[0225F Ghiatdabstadies efVBG&EpaY PIGE GEhingataQeldrt emhfﬁgmg' ®or instance, in

one reﬁalggl%lgﬂ:m gaggerzt%r{)%}ig% nsqt%ulat%é}g%vlvtgg)é‘f Elﬁ ela gl)éégntglg(g]rge-p031tlve
acute RfySRBBARH 1813QM LSRN (8 ef AIG'J_Eu? Whﬁ%&’ﬁﬁ‘tof hs. 2'7? IA5H@) ©On the

potential of breast cancer del ecause
other kandpIEatFewanassodiateq withdenah vels pammes;sge histqid)gwal erade, as well as

h the |theI| t.o-.nesenchynal
s v RRSL ARIE A TRNURE UL SRR R B g5 2009
Thesetauthorssrepbited harPIGFSdlso WXPGERO et deRshoMRFacloagorBis cancer.
effect on tunor cell notility or invasiveness in

[0226] MREE18SEENECH BES®s Kaoe %b&rﬁdéiﬂefég@a Jnﬁ%mn%fh%ﬁdﬁl blocking
Bachel der et al. (Cancer Res 02),” where

antibodpes;smplkmelggilgs th@,t prevent MEGlrregeptior bmdmgymd @1111 sense
N T e e
5:45-5d amng:dneK% al. Q!Dl()%,rﬁ?hbll t%emrzeﬂmaeemgmgt Bﬁl Bldesienasn,

or in e nor envi ronnen
2002, B logeeriitc W i eone ol OB0BAYEISGAOHRA i, Shipswelésof these
stud1e§/§@§e§ rt?éei l}‘lﬁ?bloa{hg@/&g&&?s i§ %Mn lexta08 ref*#uglg s?’t Is.‘e.,otfnatvmér%l?nay be

rom par a rine e
'back—up mecha.msms that establish a blood supply to malignancies when VEGF is

diminished by treatment, or in tumor types with low VEGF expression. PIGF is likely to be
involved in this functional redundancy. PIGF is also arteriogenic, causing the formation of

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



[ 0228] Another report docunmented an inhibitory role

for P1GF when it is overexpressed by tunor |ines that

are normally | ow Pl G- and hi gh- VEGF expressers (Xu et

al ., Cancer Res. 6:3971-7, 2006). This pattern of

expression differs fromthaggof the breast |ines used

in the present study, which were high-Pl G- | ow VEGF
[0227¢ Jihe detpaqrresented phoveshowt thatt PlaiFrenbanges thmngtasthﬁmlm’(ential of breast
ast..one.ot her

cancef ﬁ%fsﬁ)ﬁ:cc & C' ng’r mlsaies i\%ﬂlﬂg fude Y ASIVENESS, W %bctl!léa}fe assoc1ated with the

eplthélia!}t(ﬂﬂl%mhﬁnalﬁrdﬁ@fdﬁﬁb@@i il chafiRebirizbOPMStabiass MRhuh®is. €t
al ., 2001). The contribution of P1G- or VEGF to tunor

contraﬁg;éteﬁggquysly@dﬁ%YEGEQ@FIWO@gﬁQg] ntumgh gelhiamptility gyapyaspygness in
these BH8yd, OTHdIE Houd G K6fh @BMNACHIlE & OF (EHIRE Res 62:7203-6,
mc eir

oenvi ronnent e presence o
2002)awhereeVEGE szstfmmmi tor’n)etawmmlaiai dfdineasibngiMIOAFBR28T). However,

this st[aug}% ﬁ.ﬁl} rg)(/f\séncgﬁacf?g%%%e &ere?ﬂ% Sqméz{r}les o t}g;i tg%)gxft% @F%ggg crftnnot be made.
Our résﬁﬁ@ Qriethlﬁged%éi:ﬂhe%%sbﬂc%l SFP18P Tk RIYE inAfie WRhdr RR eﬂh%hment

, - antagoni stic pepti de devel oped.’
Whelqaﬁ B@d@ﬂld.lertgéals, (20023 uebdtRMAIL fofsuppiess VEGE fredhickipn by yhe cells, the

d d
rosulth §Pbich ey & ﬁﬁvﬁ‘%mfﬁ%@ﬁswﬁ%ne %fgctsmfo'z%&e ot ent | &

o A TP el S Sy
tumorS iHR¥Etht bfbéﬁontnﬁﬁy 2 KGR andMEISA- \oRG P WRyessetsKRudet al., Cancer Res.

articipate in PlIG-stinulated m gration. These’

6:397 B-Jt, RORB)s Thiprattseeef axpraseian gifters Homithatiod thedirpastligesaused in the
preseﬂt W{d&%ﬂﬁp%a@hﬁh 121%9*‘1 ow- %ﬂ Qﬁaﬁ%gé%{%i %maﬂhipmlmlcs primary

her  processes

humam brrgﬁt&ﬂﬁdu@ﬂ”masl e leght Bge bthanshdt shotved thad VBEGH Mgl PIQHT@nerglze to
egul ation, proliferation, invasion, and resistanc

stimujage aélfg&ﬁeggq%m(ngwéo%ga &pndltlgns (gf]agpehe@ﬁ@h 2001). The contrlbutlon of
t

PIGF 817 5E€#%Qu1¥18r pRaﬁ)(% y %&@Pﬁ&g P@ieéhandzrgg% 1%@ ?dl% to their

relatlwcubnndaa@mﬂw temoriicromvironbis as wéll as 8 pEBeids, of 2Mhactive

Bancroft et , Cancer Res. 7:435-42, 2001;
recepipRATLmOE £l ande“g%ﬁlhf"h‘&i}nl e 3:1027-9, 2004: Pol | hei mer

e T o EIE B Wl

invasiBh 28 inHIsidaa e ﬁﬁtfl?l(ﬁlaﬁlm%ﬁ§ £ell Rakith BPIahe PS¢
resistant to death signals and which alTow themto

antagonigficareptidodemetbped. Ibrodd bs a]pmlyedmanf Ri#fiwdre 1phmﬁm]y, then its
remo‘%{ %‘8{1]# (ﬂlong 9&??%%%&%{4@ S.Et?\ln&éco P C%: %Eﬁ gzngnot%]e case.

ta i,stic . BP1 nhi bi
["230@?563 PAl oS R s iz %%rs?n&#aoré{ﬁ&%m@ Rgpenouf PIGT were
investRitbdahrieht eekuRP U AIGRMIhEPIRSAREMEK 1pa¥thWas 1ikBE participate in
results herein indicate that BPl ant agoni Zes

PIGF-gtirgplatedmmigratione ghesapaslssaysiave bees. linkep ardvipusivridicaly niigration

(Holla?ﬁg @tnzh Qb%f)gé%t tﬁgs&gf ryakfgs z?g ar€1 (Elgf%g érg %tg%o%c%gﬁgat prpote
cance@ﬁﬁgﬂessi@rﬁ id30diftg tr&ﬁﬁ&lorﬁﬁfﬁr&éﬁﬂs NERE réfulaion, polifgation, invasion,
and regsatlallce t% a{af;gtoglcs) (Zezn%og al., | } %1(?1 Clhem 276: ?61;69 79, ifm 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




Angi ogenesi s 3:159-66, 1999), which is supported by
our observation that inhibition of P13K and MEK1l
pat hways often linked with receptor tyrosine ki nases,
such as FIt-1, prevented cell mgration stinulated by
P1G-. By preventing the cl oge association of heparin
wth PIG--2 and FlIt- 1, BPl may prevent the
that rendgn 8winswpisresistanide ideathisignalsiagd arhich allomhieimrio erigeste tofvard a
blood}g&ﬁp&%nnewe%sz] Crystallization studies of the

heparin conpl ex docunent that heparin nakes

[ tipl ont.actss with h the |igan d .t .
02317 g bt fo GGRAE R MG S O o Sorc s B RER 3 pigtosyy we
develbped dneedosistic phpifde, BB1 NGk ibitedqhe ativity dF PIGF 6/856th tumor
and Lee, 1999; Schlessinger et al,, 2000; Ito and

and exgothelioheeliperng nffeptrdgpontansayg atrdastasisgn vig. Tewiesulfherein indicate
nt ) ) : Lo, . AN

o T BEASE A0 D00 SO S L LGN B o

full adtavatiofi ofisuind tea¢ptexiyosineusndsep@atlineti ahg Biodekkn.rBiophys. Res.

Comig e PR L 900 R an g L ahdlples ORln 7 ARPl DO tiE Rt e
Angiofefsi93:159-66, 190N RiaLH fs@‘ﬁﬂp&@d@ly ouk Pbkma?ioﬁ‘i‘ﬁaﬁ inflib®on of PI3K

i ncreased angi ogenesis is nost I'ikely due to heparin-
and Myl a@tbwawmgm:lgﬂ@ﬁ withf recoptentpmosing fénasest, widiras diltelptpevented cell

.. to the. ri;qel _and. re tors
mieralB ML RFAIRIEE Tl ek dTr P p S SRRl B oP-2
and Fltdl, BPinkast progent I ramahitiodch Mic@vaaioh 8itnaBio thevia®riabbfthe cell.
to inhibit the growth of mcrovessels in P1G--I| oaded

[0232p T PaENEatiTRERIEGS fthPF@RIFGFRIAESarinWointléd @tufifent that heparin
endothelial «cell mtgr ation and the establishnent of

makesayliplecontactyuwith both thk Heendomditherecopton Thieasspejptien enhances

. t. t hat ] ' )
s SR U RN, BT L
Schlesséider ofi ajr, 200® itosand, Clpesssn-Wealsh, 1 09% AngidvetésisB: (Sl 66)n@By
interfGRE L VRO BTN HBAL PEyENINS Bl afiosialiph phssretin ith PIGE
and FIt&|, 1 We hRfofhd BRS exdebnd@tkpBin it BRRA iﬁ SR en¥sit GRS Rments

the anti-cancer potential of a FIt-1 antagonistic
the fopagidngd vesssts dvehimihealisedeGhf #ddedignyvth dadtbts; suth aad B& or PIGF
col.on

t r h and netastasis of VEGE-secretin I .
Compuissf gt B B R 3R By ety s T e Heb @ g eparin-
media@el @hihdReEnbYf intcbadtidheb@sieb Browith Factirdehdibads 16 eld Matrigel

using VEGF as the 70 stinulator of mgration and

and regepipisfosyogtls Brgrating inge thetiaplantmor cells. It is
interesting that the peptide used by these authors
[0233 ks additior toinkibitingdl GF rrdedigted ni@a @, (BP IRves able tridhibitrthe growth

. i . A stemfromthis interaction. Thei .
ot mictysidin TR Hed BB honihs fuade?  FhiRami S lEadometia
cell migratiot &1df the esabishihehhef vrkdeld ind@mBisNtaRe@fo@efhbr WRE Y migration

binding site (Bae et .al., 2005), wth no evidence of
assay flafp.cqugaest Bt theranetion A PAEF imbispsidrngsr gethalogy isTtasimulaie

01 | d : | f i
endo 5] LGS0 3o oL S s
movementedmoeor cedls tsmsdives tdward tiedilocdsdpplyan br east cancer
[0234] Bae et al. (Clin. Cancer Res. 11:2651-61, 2005) recently reported the anti-cancer
potential of a Flt-1 antagonistic peptide that inhibited VEGF binding to Flt-1, as well as the
growth and metastasis of VEGF-secreting colon tumor xenografts. The activity of this

peptide was determined by its interaction with endothelial cells, using VEGF as the



xenografts that spontaneously netastasize wth BP 1.
Treatnent with the BP 1 peptide arrested s.c.
MDA- MB- 231 tunor growth and decreased the occurrence
of pul nonary netastases by 94% and by 82%in an
orthotopic (nfp) nodel. Theg % results denonstrate the
) rowt h- and netastasis-inhibiting properties of

stimutgtariof prigratiop epd prodideraiers mather thm tumon geltsatlt wgntemtlng Hiagthe
: n..t he r

peptu%eg,?stg&; ?’g [ﬂéegggut%r’gﬁls% hl? élt?d; Sl’lg r?%rgdnég ?té}qg}gq and part of its

efficaan tﬂayatmefromhhfsambrach&i 3@]]1e1i pb;ﬁldmlﬁivmvel\é\/@pﬁb’avﬁo differ from BP1,

becansi T letforeh il ihe B diosna4prd SEOHD hetAEind g st (549 § oL, 2005),
with ¥ &3&dncé @Pﬁl%ractﬁ)%%tﬂ the rh%ﬁa?ﬁfjbﬁl\l/gﬁlggf Lrg ef}ﬁ%gﬁﬁ@ g%%tld%presented

breast cancer cell Iines
by Bagwt ¢4 ntogt melmﬁomrﬂffh@mlwﬂlanm To our know edge,
this is the first report docunenting the direct
[0235}1(1’111'3 viavivorolebf REFH gnanter veslshirlididybPiédting humah ®feast@ncer

wenoggif tpaCiteflafim i TR es ey 0 el TisenanhaiBces BPE peate arrested

N3
NPT o RO SEPLECSEMLfp ls
94%, ey 82%lih an pghotopicymdpdmadali Thesy resakks dephdnstrate thé growth— and

N O T —

receptot ﬁﬁy\plletyfa pspoleda tFdropfeRiibn beebrialifcacés ﬁﬁ@%&séﬂfs 4 tafset for
breast tunor xenograft, MDA-MB-468, and mar ked

antlcap%edfﬂi]é%ﬁlpx he establishment of |ung net ast ases by

MB- 231. Exanple 2. Inhibition of P1G- nedi at ed
[0236hhg$%@@hréfs e have demenstrated dmareasked avgzres,slon[afmf iTh@ne primary

Vi 0.bl ac
romad s kinll el i, ey PRAY ol RallEs PIST Rk brotiterasion of
breastlcmécm];e t:elg Hhex) M[OZMI‘?B@% 1randr-968) @E@ufe rm_stﬁltg o€ %1@7%6 :}\@DA—MB-

i fied von Gaefe _cataract knife in both eyes o ,

231. 1R pw lnoarlegecol igshafirsbyepontide@umentiog Shredirest activgtipn pEwglignant
cells b@/fPIGF Fi5thal, RRhaVEIBR&! Jﬁ’éﬁ?ﬂlﬁ gﬁ’ gha‘?%nﬁ? IbX%l %@‘ﬁeﬁlﬁ'f@t 1 and

. aci /pokﬁlactlc aci d containi
whichpi@paiglyt distupis vhamtivity B, P18P-23Fib l@and reveptor ppir anvied. The

actlvmei'g b?oq?(aﬁ,gygf’g %ngﬁgﬁest%ul%am% Gellv %;éﬁyeapa%ﬁlhty, as well

as the fdRlatioh dF 1Etovaed s &l baskbsiHeAREnd fANAS. UIPAdIRI, @Ratment of
are neasured. 71 0238] P1GF induces a strong

tumordegfingymigecwitt Benside R inhibited thetsico arosith af thedmeasthsiarenograft,
MDA :NI 4&;‘805@’1‘{1@@{1@ éecﬁ?:g% ttﬂeocgtag 1s}§1ﬁ>enjf of El?lg:%ne%stge? g'y MDA-MB-

angl ogenes corne
231. tissues. Treatnent of a subject of dlabetlc

reti nopathy or nacul ar degeneration results in an

| Bkalapled ) Dihibitad\EFahediatedtingizeatiis M Ehiodkdtdnheal assay
the condition. Exanple 3. BPI fusion proteins and

[023710"91% atgBtyest FIGE 33hndsab blRH;kFP?@F3—11%1a‘?é@dng§5§éhé§1§ﬁ1rcﬁ}ﬂe‘aptlssues
in other enbodi nents, BPlI and its analogs nay
in VlVO 1s investigated. Corneal mlcropockets 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.



be reconbinantly or chemcally linked to a carrier
protein. For |inking peptides conposed of the 20
common L-am no acids found in naturally occurring
proteins, reconbinant DNA nethods are preferred. For
| i nking peptide mnetics or pepti des that contain
D-am no acids, nodified arzl no aci ds, or. unnatural
[0238]aPIGRind6ded 9., streﬂg yngia@mmkpmm}mg&bmmmmtf hhdzgh dansity of

microvgtao g G- P S oA HghEeRb BYP B hedis Fi e peiera in
corneaf A5RRY y’ﬁfe@ 9(’ a tsl!ci}?edt_' of BfabOi R And B &I*}Eé‘()uldr%legeneratlon

provi ded. constructing three exe ry
resultsfmanmmhlblltlon elf hk)Odcymlel foenatyin Brlanzgligraiescthe cenddiiek| osed
bel ow. [0240] A vector for expressing hFc in nyel oma
CEkAmples3. BBED fusish piteigs ahdreomjugatesconbi nant  DNA
techni ques. The expression vector shCD20-Fc-pdHL2
[0239]( Fdrpurfoses 6f trabsingigistragorDdin dﬂmﬂ‘ﬁmbbéltrtmtsaBﬁll Iaﬁ@ its healogs may
codi ng sequences, for Fc (hi nge,

be recepbinently orhspeatly linked fed FEHRERIOeIh b Fof PRISEE Pepdes cpgbosed of
the ZO%HJAJIQ/L- 111(?51{1{1{ ff)g @Wmﬁﬁ?hb%ﬁ%ﬂﬂé%recﬁﬁiﬁ&ﬁ?DNA

primers” shown bel ow.
methoaﬁw@m@mmﬁg@epmimtmspept@es tHahef@tain D-amino acids,

modifieg amﬁ%f@s ﬁ%’@%’c&%@?@ ogl‘lﬁgéﬁl%engfa c%ﬁ%ggt?%nplgg%hoas are

currengk f@efsi‘tﬂ@ r As aheBed RebiAVE sénerdtintbiidod of éareparmg conjugates of BP1
CTCAC SE%Q I'D NO

hnkedm&mhﬁhym Q@E@qndgﬁd) (b%c)[lémmdeﬁo Mhpdspt
E H
constr}lg&gei)re%%ﬁgmp p%otgqls Icg?lﬁ%&?i %?ﬁ'l ﬁn@ﬁlt@ d1s£ B%d below

to obtain the expreSS| on vector for Fc (hFc- dHL2)
72 Exanple 4. Conjugating BPI to hFc [0242] M/el ona

[0240F &l Vet H& dxpPRSheGFeth Iwyélbniah‘;@ﬂm aiﬂd‘ddls&!g’ﬁﬁf&adi feoombinant
positive clones. The ghest ucer_is

e

DNA feghaiaress §he Pioisin vavior 6B DA copBE.A AF LG O)iS Uisdh 5 th BNA
o fETB s SR s G 88 880 P

Two RﬂHEs:drb pedfolneddoVihel ﬁ’rsﬁR@{ is uosltnpimiy theantiteHeades peptiddi segabnce

y sodi um peri odate to al dehyde groups in
(ﬁagrﬁ%Aééiﬁlﬁélﬁlgﬁdl?aéli rmF‘?fFF 1é}eal%\""desal ting step, the

oxidized hFc is derivatized w.th het er ossl i nker
S5 Kbal: BVPICTAGAEEAGISAGRAGCTST5HD TP oduce

mal ei m de grou S via the reaction of hydrazide with
ABUBlie. PO MK GMGTE0 ATACRTISE TMGE 5.t he
mal ei m de- coupl ed hFc is conjugated to BP1 via t he
reaction of the cysteine residue in BPl. An
alternative nethod is to couple BMPH to BPI, isolate

The sddagd PERuisttd B@plify 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).



product using reversed-phase HPLC, and react BVPH BP 1
W th oxidi zed hFc. Exanple 5. Expression vector for
BP1- hFc [0243] In alternative enbodi ments, BPl -hFc is
constructed as a fusion protein conposed of two

i dentical polypeptides, eaczzconposed of BPI linked to
the hinge, CH2 and CH3 of uman 1gGl via a flexible

| ifKample 4uChnjugatiaBEI)t8 hFthe t wo pol ypeptides are
covalently associated by two disulfide bonds forned
[0242] Myslome celjssare imansfeced with SFcpdHRE anid sgeenddMbr pasitive clones. The

s R 5o R R DR PRI EHEE (o i
to obt¥REH! WA giIBE oEBPARCEEL Hyeribandd ﬂéﬁ{ B tvlZhethb8s :

increase 1n nolecular size (- 60 kDa) coul d better

descrigpgd pelaw- Fetharitst metbod, bifadd orddized bEGERIM persdite torg,en‘remtea
aldeh K C§01§§sf dl 't%(% oﬁ})?l%&g %)H(%\ﬁ%fg atc{ésal{lré%gtr g 'ﬁ_.é gyg%eﬁtl &

resen

derivapnzedl oy dﬁeﬁaere@mminlﬂédr fsudh! dseBMIRH (Pfeady, @rodinad # 22297) to introduce
nonar I |ver?£/)|&by bi nding .to.the negnatal Fc

e RO GRS Y I o L Sa KR Ve A9 Ao oD ropgyalgf excess
reagetis UBE hﬁ[elﬁlme—@ﬁgfeﬁs}ﬁjcqgcﬁp eal F&l tb BPTEA ﬁféqeé‘c%ﬂoh%f kR cysteine

constructed as three 1 ong
residuglin §&ubhaleingtive meéloslymomesplz EMRHttb BP0, malatqothe vezsultm;g

th 14 BPI.
produbCysfiREerk AEpRAE Hit G, SR HGRIEMERE BT MmO W oo
The I | eQtid | ed d t ended th
DEW‘ ; I ’gér@‘%?‘ﬂ'hgees {ﬂ"tﬁﬁgﬁ y ?Pagﬁént cont\g: ni ng
0243 fy @?f?ﬁacﬁvgte paioans Bf offcdheonsicisd qua Resagprotain composed of
two 1d'éﬁf'éd1 ?H%b {Hes Té&@h Ef)ﬁgggé@ brBP1 1fA&Ed fostﬁ%] ?r’[q%g d(?%{?[ and d CH3 of

di ges I nter ate vector wt

humarg Igﬁﬂev}lalarﬂmbﬂs Hukér) suchias E@Gﬁ@}ﬂl);? Thseéeo Brbpppteles hre covalently

wsoo 0S5 R IR R AP e Gt P
expecied @b abrefer ﬂlB%llovﬁ'ﬁgaﬂ(i’dﬂt@es (3) theQdRly Ml%t&q{eb%@ﬁﬁldmg
transfected w thB pdHL2 and seI ected for

domaig,of Y FGFR! werlshesenhgngedidug ﬁé@walﬁnfo%lﬁh &?) the inpreasp in molecular
size (~ & %S%)t ée?):ﬁ‘ri]& k&?&g %?&@ﬁep%ﬁ*l tﬁ%hu’:b %H%g Wéll {n;gf n %qnore
efﬁmeBP[tﬂuﬁffncér( &fthg hrEeradid@inet{v@%ﬂlﬁBFﬁanfgl}\SE(GPﬂé DL@MQB Ythe gresence of F¢
0 i.C c i.s obtaine appendi n
Wouldsﬁs% Seag’.a{h?@ ilf%@&fféﬁglé o R DB R %%%fgnpp m%)to the
neonafaPF¢ RReftot BFIRM) eRpr@lseBil sfifiGlial afs.di meric BPI -hFc is

stabilized by disulfide bonds and contains four BP 1.
[0244]?%%%@%&?%%@ L& InRYd A Ol Yo hetNeda BRSTRAR Brietly,
three long oligonucleotides are synthesized with 10-15 bp overlap to cover the 114 bp
sequence encoding BP1 and the (GGGGS)3 linker, with HindIlI sites added at the ends. The

==

oligonucleotides are annealed and extended with DNA polymerase. The resulting DNA
fragment containing BP1 and the linker is purified and cloned into an intermediate vector,
followed by sequencing confirmation. The fragment is then isolated by digesting the
intermediate vector with HindIII, and cloned into HindIII-cut Fc-pdHL2 (see Example 3).
Since there are 2 possible orientations, the correct one is identified by double enzyme
digestion and isolated (BP1-hFc-pdHL2)



Exanple 7. BPl-hFc x anti-VEGFR2 Fab (- 160 kDa)
[0247] BPl-Fc is linked by disulfide bond to

anti - VEGFR2 Fab using the A2B technology to generate
a conjugate of - 160 kDa capable of targeting both
VEGFRI and VEGFR2. The B- f@gm of anti-VEGFR2 is first

er at ed appendi n ecific ti de sequence ]
[0245] i\r?rré%rnaaé yf’(feri)z%iﬂfﬁft it 11@%}?@%5%@(&?@ for highiproducing
cloney T S o ik gl dlfeﬁﬁﬁé@f ie pElhp sHERE s purifcd
on Pretaich 4 éxlobktenh BP t-hFa.CEP f or Fol | owi ng removal of
TCEP, DMSO is added to a fi naI concentration of 10%to
| Ekantple 61RimaicBPlHFqQBPIiERY-dddly bonds between the
ddd2 and ad2 present in each of the two parental

oAt R LA NG LR e

PePtl‘{&r?Sq‘Eﬂnﬁ? tesered 8¢7 (SRQID NO: 1 et dhexfdemxines o fBP IhFioThe dimeric
BP1-Hqy ﬁg@é&@d b%ﬂflﬂitde %ﬁn&snarrd' c%ma Rt gpPr esent

di sc {°oRs and met hods have
bggiy described in terms of preferred enbodi ments, it
is apparent to those of skill in the art that

MG B RSO EP LR oy FEALES b R spo 0

NO:1@®f the nethods described herein without departing
fromthe concept, spirit and scope of the invention.

MEkSmPRET! BPEaIH Yy ank SEGFR? SQLisb ﬁkya?rg;ebbot h

chem cal Il y and physi ol ogi caI relate
T 05 T O R SR AL e

generat¢ aicdrgngats 0bstliod iDascapatde uﬁdrgetmgbothﬁ\SEGERaaﬁdW BGFR2. The B-
g e TR TN TEN i NN O LR S
(SEQ Dy N(h¢1 ptoree deeriings #BCH]1. To generate BP1-hFc x anti-VEGFR1 Fab, BP1-
hFc-ddd2 (Example 6) is mixed with the B-form of anti-VEGFR2 and reduced with TCEP for
1 h. Following removal of TCEP, DMSO is added to a final concentration of 10% to induce
the formation of disulfide bonds between the ddd2 and ad2 present in each of the two parental

proteins.

ad2 GGCGQIEYLAKQIVDNAIQQAGC (SEQ ID NO:11)

& * *

[0248] All of the COMPOSITIONS and METHODS disclosed and claimed herein can be
made and executed without undue experimentation in light of the present disclosure. While
the compositions and methods have been described in terms of preferred embodiments, it is
apparent to those of skill in the art that variations maybe applied to the COMPOSITIONS and
METHODS and in the steps or in the sequence of steps of the methods described herein
without departing from the corlcept, 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.



