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PROMOTERS EXHI Bl TI NG ENDOTHELI AL CELL SPECI FI CI TY AND

METHODS OF USI NG SAME FOR REGULATI ON OF ANG OGENESI S
WO-R@EZABD BACKGROUND OF THE | NVENTI ON The pr eBE&R1L2007/000242

invention relates to nucleic acid constructs,

phar maceuti cal conpositionsland net hods which can be

PR@MUIEIQS AR ETNMPENTOTHEIN AIPEHIT SPECSEIETY AND

regions of a subject. Mre particularly, the present

MEVEHODRS QRUSING $AMBE §I0R RE@OLATION &H A& EnESS

exhi biting endothelial cell specific pronoter

activity, and nethods of use thereof and, yet nore

S Bh kG R B e iy pERAiARIo el T (PPED)
ﬂ@i@ tivity and
spectfid Grd¥ni MRS Nelated! tL QubiSic adid batlrests, Pharthaceutical
constructs, which can be used to either activate
comyosttions @ind yméthodspebichi Qandm hsedutoswseslatet #ngéogeaprapin Appcific
treat ment .of di es ¢ cte i zed aber
tiss toaie ot A pRie o R ponien B ol ety nfaRihdRtes fa jrofpted
pd?{lntﬁ?éﬁfhﬁé QB¢ 6 S&hbitihgd) Hﬁdotﬁélﬁb lckon 9¥>édiﬁ@bf&ﬁ5te10£ct1v1ty, and
I'schem ¢ di Seases. The invention further relates to
methdil bf asd thesobfand, et PREC padicolady, towh midiftedHuerreendoshelin-1
ession in.respgnse to 10 o i,cal . ondlt
(Piﬁﬁg{)ﬁp%teﬁwb% egg 15 1%5315%8%&%@?! d ap]e&l Ieity dp enc?or%lgfehal cells,
arﬂnﬂhﬁgi% Nictq %Bﬁ’s%u@f%l halicts BRE itk Gsel OtBbélﬂféQ abieft@Rly®%oxicity in
Angi ogenesi s: Angi ogenesis is the growth of new bl ood
speeisiceted], subsqs, otbes, gnabiatg tteepmd‘s ofrd1sn¢sys oharh@eriedt hyoaberrant

proliferation, t ube f.0 onb
o rsaber g B o4l EromifR o GGt & Hhe Bl vesels: thus
erfaBli +§‘ §ORAE8: fJro [i@chgiﬁicr FshescCentryst ﬁiv%nt?d’ﬂj further relates to
prolTferate rapidly. Al though the nol ecul ar nmechani sns

moéipatisisbbR tHeoPPE rppombter,owhoh enhentd its expregiiogenirgsponse to

ph h
SRR o PUEDT B RO BISR a0 JEESEreihal b fasipeenic
@%ﬁi&ﬁﬁﬂ%&&d&é@ﬁﬁnﬁam@a piesSCi ence 277, 48- 50, (1997)].

he vascular growh entails either endot hel i al

spr odugiegepdlissau, W, Nature 386, 671-674, (1997)] or
intu suscept] on

Patap, S., et. al; Mcrovasc, S,
OSSR o ool Y e Bk openc
mfaﬁhy B YR EOH %}Sﬁfe%loﬁvﬁﬁittﬁbgﬁ)fnﬁﬁ&ﬂ by cdpillary endothelial cells.
di ssol uti on of ‘the basement of the vessel, usually a

Dposg amgpidenesiy wmtothedial aells t ¢racrieat Bowit itheima|quinseent xstate and

( m gr at f e the cells.towa
prsoil ?f%tpggpldi(yc)mgl? Le&ﬁfagfneg %%se{eﬁ%qns@% fog transition of
atcEl‘?'t(I) 'aﬂ@ogé?f‘é Pgenfo%e 2B2AbNEh AR AN @lguedce elvel(t§ lead(r@ to the
formation umen (canal i zation) in the endotheli al
famatyt o0 n@wtvess(ets)haﬁ d}emaweﬂrdogﬂmented [Hanahan, D., Science 277, 48-
50, (1997)]. The vascular growth entails either endothelial sprouting [Risau, W.,

Nature 386, 671-674, (1997)] or intussusceptions [Patan, S., et al; Microvasc. Res. 51,

260-272, (1996)]. In the first pathway, the following sequence of events may occur:
(a) dissolution of the basement of the vessel, usually a post capillary venule, and the
interstitial matrix; (b) migration of endothelial cells toward the stimulus; (c)
proliferation of endothelial cells trailing behind the leading endothelial cell (s); (d)
formation of lumen (canalization) in the endothelial array/sprout; (e) formation of

branches and loops by confluencial anastomoses of sprouts to permit blood flow; (f)
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branches and | oops by confl uenci al anastonoses of

sprouts to permt blood flow, (f)investnent of the
weemsobesst t h pericytes (i.e., periendothelial P€l/IIRoemd0242

snooth muscle cells); and (g) formation of basenent

menbrane around the inmature vessel. New vessel s can

: i@t he: 5 i '

Sl of PRl B! AT L (RBlep 1t RO ¥t musele

cpll®pxnd (g) fgrmatmed Shasdhentaninbgue atougd ad immbturdesssel. New

col ums and their stabilization result in partitionin
vEpselsriean, dse e IoumE V@n@er%ﬁﬂ&gpm@aﬁf inpgition @ gpterstitial Tissue
I ' ' cc onditi
KPS, Al 0 1954y oLRRLSBRAESHRLACCNE A ROPOI P
coltast ask shet cstbilduation higsultrdy petidonihgpsfr tientvessel lumen and

envi ron tal factor in neovascul ari zati on. The
r@?ﬁ‘heélélgir‘r’gﬂlegf’c@é(@%’ﬂ N89S i ncl udi ng eryt hr opoi et i n,

transy j j ; o (i :
¢ o DR L qn T S Gy o
apt dahbe maesias¢Edicl)) and VBGE naaydbe/Beimpeaapt @ gonmental factor in
i nduced,under hypoxic conditions by the specific o
nB?Y?é?‘ﬁ@“%?f‘loPhér SSRGS Rfc iSBYBalgenesr ipglnging ) eqygupppietin,
o | .
SHSHEERPARS RO BIED! SR 0l 3 Ry gy snc

LipdheBD GE-BRsqdothelit-0 (BIpDX VEGIOaSH VIEGTSreeetbisds indueed under
cell, to function under | ow oxygen conditions. The

hxpeyie gatigons iy dhe speckicrbindipg ok thedyypaxisi Iogesiple FaptaufHE-1) to

.mal |
L T NN X e
Eaptessiot Yofothegndaichahi @bpoaing torespoicCasiditions tbnables the cell to

Otinetti, 1990, Lab. Invest., 63, 115). During the
function ypderday oxyem wnditigienesi s, endot hel i al cel |

spro . ' 3
o ot sAPRERL DEALSP 8RR By KASoRAE IR PRANE B
i@ 0r mupalacellSahoell bs th 6dpoMtioe bdike eftradellulahdagix and by the
at. 337, -141; Au%_erunk and_ Fol kman
5

Anat . o7 . ol k 1977 »
afifEoviagrdothelial engymes gNsgsiamar OiiinertipAdR0. iz, Imgsty, 63, 115).
e S TR oPiode i, SRaa) B8 Firds Ao St cars
irc thigbasdrhém madmirbien@Rse ekBting bR ol 8leb RUaWiE d3ispdidadtintfie 1990,
angi ogeni ¢ response (Nicosia, et. al., 1994, Exp
sgra) SGhoeth 61P631 Yirchowy) ArglhsPabelncdias AHUPAI-hblodvsprank and
oty : ot act . ¢ . .
PRI, 0P AR BHECRE o8 Dha MRy SRR ST et

68] BE4-Béd)anse nbet weedls forer, ARGl bgRMieat m@aibems @dergoes complex
anti-angi ogenic factors is disrupted, thereby ) i
stepqtenat ARy eRypROsitional changeh ghatnarst helieved tamffect the angiogenic

[ | La oht f t PN .ot ough
< STSRLAR ey SO0 b BE b
Angiogenesis and Pathology:

A variety of angiogenic factors govern the angiogenic process. It is
understood that during pathology, the fine balance between pro-angiogenic factors and
anti-angiogenic factors is disrupted, thereby eliciting nonself- limiting endothelial and
periendothelial cell-proliferation. Although angjogenesis is a highly regulated process
under normal conditions, many diseases (characterized as "angiogenic diseases™) are

driven by persistent unregulated angiogenesis. In such disease states, unregulated
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under normal conditions, many di seases (characterized
as "angi ogeni c di seases") are driven by persistent

wairooegedsst ed angi ogenesi s. I n such di sease st aP@B]L2007/000242

unr egul at edangi ogenesi s can either cause a particul ar
di sease directly or exacerbate an existing
G leith 9 200 &
aﬁ%%@&lgégg cgglegagf%ﬂ#% Lba gdg?]eu ??frrp A Catrec‘glgla%é‘aéxgcezbate an existing
pathnmgrcab eusitiof Boi edingds ok nedesdulaizatibe hpabéal mgplicated

o8 BeCRN CPREILS O rdpe T g SR oS etRolpest approximately
t@ﬁﬁt? iskdss of fﬁg{ égef ®h @@x@lan‘f Hu@lé/yexmtlﬂg %eﬁ&% sctlch %’ Iffiritis,

e’ joints an stroy ca tes, ne
newbn fdraed espillarymbibodnvdskeds rmtalda ahé foiatkeand destiolyr muulage In

bl edl and blindness. Until recentl
dﬁtf?steén@%ézw@gngs med Gaciie g Hivage s Virop fimer, Cdusing
bﬂ:%@l gsa(ﬁﬂ g')dé Iafet:gl 'tﬁe' ar%&p%}ngélsc‘ it %%curﬁlrﬁq diseases of
een d| fICU o s

ot:iﬂe:r agevasdudalzation, Ustheitiansldn disegiesgamietinsors,yipidf hees difficult to
var i oglgfgpat hol ogl cal conditions and often sustains
deideiy wsHieAlly: he pathologlcal state. For exanple, in

sol i g bRl arﬁ%%g%: tﬁf‘ﬁ E& dug! paﬁﬁ)ll&%ﬁma[qlc\éhgﬁoﬁ? M4 often

35 tines nore ose i'n nor tissues
s(lslﬁanﬁjimgtbsﬁnni oFidizsithold 82 sBite. Bor xampiy, nﬂﬁoliﬂltuihoi@)vascular
Suc Pnornﬁgﬁgéollferatlon IS necessary for tu

eﬁ‘? bl pbait S (Ti@lek megie 1andly @éﬁd@?sel-'\’é'smfmal tissues
(ﬂghe‘ft?l%g aﬁ&hob%/é}? GYb R, eNERLOEL A 198) ! SQ O%Jnoﬁ{lﬁ?r&?ferauon
IS a I'n"chronic inflanmatory di seas

ishiekssasy foln euded @iodvtArahd mhdtassasisp@otling, 4 986 Canyer Rt | 46:467-
where these cells proliferate in response to growh
TBhctors rel eased within the infl anmatory site (Brown &
Vi SRV 8, 8 :
at hor SEeTAy spfBfieyl W gibEmfidn S ko oy in choni

infladgsonys disedseg eucd ad yhean oo crtbrids, gsopiasis iond @flovms where
endot helial cells in blood vessels (Al pern-Elran 1989,
these kel yeliegate mprasponss o grayyth Hasions rr@leaﬁeﬁ veithip dhg iaflammatory

£hh0Ra: WeieDlondnGs SR 194ahtsdiospe caused by
{)a ene %?E'

f ane’changes I'n the eye,” which stinulate

uncoit mﬂieh%dlemgsl, dgeneinso aﬂﬁftﬁstﬂl@m‘dcoﬂa@&e ish@iggered by a
retina (West and Kumar, 1988, Lancet 1:715-6
mReelopd] apngien of eadethelial sellsjm blasd Y%S"d$ éAlpermElran 1989, J.

I\feﬁié)g?t% ?(5194i @%l 17 ﬁrﬂ%@rﬁt)}e fif éllglgettlcgﬁtergj?)\e/t f ndness is tl}ought to be

exp ress pro-a erm nan

chizad i b&emehteuieﬁﬁyﬁrﬁ: t:l’iaﬁl@ésl i tie e \$1I11b1$ stifnuldie uncontrolled
graft. It is believed that the induction of |eukoc % e
2RZiRgrYh Apb s EmptoR AL ﬂlﬁéetéﬁd?é{qs@ndalﬁu@@, 1888, hapges 1:715-6).

O ! b 88 LISk A5EL Y G0 SRR IR rfion
episodes, endothelial cells express pro-adhesive determinants that direct leukocyte
traffic to the site of the graft. It is believed that the induction of leukocyte adhesion
molecules on the endothelial cells in the graft may be induced by locally-released
cytokines, as is known to occur in an inflammatory lesion. '

Abrogated angiogenesis, on the other hand, is also a major factor in disease

development, such as in atherosclerosis induced coronary artery blockage (e.g., angina
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Abr ogat ed angi ogenesi s, on the other hand, is also a

maj or factor in disease devel opnent, such as in
w@edvenossl er osi s i nduced coronary artery bl ockBgBIL2007/000242

(e.g., anginapectoris), in necrotic damge follow ng

accidental injury or surgery, or in gastrointestina
peb@sispnn sneehoties damags sfollbleivee, actidgntbintinjugy oor rsochefyyi by in

t he angi ogeni ¢ process can have an inportant
gaptrptesann fesigng peehias ulGeRs-t i ng the contributions of this

pro t : ' - j AP .

G saiage ReRahiiboRb iR MRSLRRNCA fRbodh kil BRle o Bibortant
thatpeligicngole hizi Mingitihg| ey corBabwtidnsy of i hisi prazasst tpr pghasgical

in the devel opnent of endothelial regulating agents,
DPIOEESSHAY O P@ﬁgﬁ‘é]dfl&godlﬁ%‘s? glfens wel ap Pf%\’tlﬁ?lﬁﬁ |aa\fﬂg\f6§>,le rgans of

. exanpl e, adm nistration of bFGF

Stlgﬁg{éeﬁ?gwlgﬁ'n a collagen-coated nmatrix, placed in

t he MeehilpBRAlficany piogress iadiik tdevalopmenitestiehddhdlial @egulating
wel | -vascul arized and normal ly perfused structure
agentronpsthst depigagd tpNsSIgEPitenp s 7gnulatpggdias besnemedey For
F . i Is r 4 e .
el o 8D o B Rr . ARG A PASAA S et i

thenpetitondhlakavdys btiagilt aats, semaltb®rin ny eedicdisallarized and normally
i nfarctions, and i ncreased vascul arit

perfpsgshgiushiig (Fhompsontet gl., PNAS &,6517:9882@?.5»1%?)-1%%2‘1011 of BFGF
Py S s G bR DAL SRRy BEb 1

dettdasedd ayodrdal .dysfin€lion) dnlRs tmPetafild- dflctidB94nd increased
Unger, et al., AmJ Physiol 266-.H1588- HI595 1994).
vapilasiti (Y anagisaivaddiva ehale, Ssinoy 25 Ghg01-5493 AQODy Samilargsults

L N

(Hatdia] iefthll NeiQlinu$@vekt 9816281630] 19641 Ungs:, dtusll,hAmnr @hysiol
in addition to the high costs associated with the
208HBEARSLI b S0t 9Ugi ogenesi s-regul ating factors,

ffi i of . th : i :
5 0I5 R b5 PRUAL BB PRt

neslhifeihrepedttd of ldngaeeasebvdrnof eidahnse dpsitddfprbeld faytoad, thus
_treatnent. Therefore, the fundanental goal of all
lirpiting - theigiveg dnictinichlepeiipnesi s Futheanotien itf @ddition to the high costs

rol.i feratin i crovessels to their.n r@esti .
osBichied S o B SRale Py Bl R fERleb detivery of
thé¥el fAGb reGuifes MhaGdel (Featheteded fobOfMeedRnfthé cdzdhdrl @fteries, which

edited by Vincent T. DeVita, Jr., Sanuel Hell man,
fudthenjiaeregses thesanense gnd difbpiliycditteataspén Publ i shers,

Phi lﬂge%fplty flie Afxr}cgagrr?e)ylatl g%%lg(?t%glf’aﬁx i@ %20%%}32 ergliﬁf;istth%tglgyfoci

is ditected n rest |o%en|
off prolidrstindd WiicioPess €16 Stoatteirs Rbehl t lRstiny oy, ddl AN@eevent their

regr%twtvf (E(E]ancer: Principles & Practice of Oncology, Fifth Edition, edited by Vincent
T. DeVita, Jr., Samuel Hellman, Steven A. Rosenberg. Lippincott-Raven Publishers,
Philadelphia. (1997)]. Likewise, proangiogenic therapy is directed not only to
restoring required angiogenic factors, but to reestablishing the proper balance between
them (Dor, et al, Ann NY Acad Sci 2003;995:208-16)(for an extensive review of pro-

and antiangiogenic therapies see Zhang et al Acta Bioch and Biophys Cinica,
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them (Dor, et al, Ann NY Acad Sci 2003;995: 208-16) (f or
an extensive review of proand anti angi ogeni c therapies
wGe®7Amsy et al Acta Bioch and Bi ophys PCT/IL2007/000242
G ni ca, 2003: 35: 873-880, and Mariani et al.MedGenMed
2003, 5:22; and Fol kman, Se#in. One 2002, 29:15-18).
2009 13I5Y3Lg39e Bhd MBRLABY al MBA GG 200315222 RAH ki $n, Bemin.
robust clinical approach, as it can delay the
Opr 242e28%1 5A8pf tunor growth (e.g., retinopathies,

beni gn.and nmalignant angi ogenic tunors). In general,
even‘%ﬂmmw uncontrol l ed growth of
capi AhhypiBdARA theefielsSa SUBLt atintbaP BEfrogcH, elsl oAt ddlay the
psoriasis, arthritis, hemangi omas, tumor growth and =~
propessemsf sumer gromdh de., fretinapathiesa hefiiey eénfl onalignanipgngiogenic
For .exanpl e, the progressive growh of solid tunors
WEAAnd clinically occult sizes (e.g., a few nmB)
F eq Uiyl @efall CoveBNHisBAR Usiublr BRub&ht@iled @608 capillary blood
vessel's, a process known as ‘tunor angi ogenesis. Tunor
vegsabswsurhang dlighetia setawipsthsr psoaingis, ctnigs, lsenarmgemersntumor growth
t,unor trrust %ont itgu%gsll}é/g.sti ate the growth of new
APTRIEHSS B8 10 LUERE RS SPFIRY nutrients and
OXY gefp ek@nplel hel pBBresdive Slobvth 8f S51RMumMIdIE b&foad linRkall) 8Ecult
prevention of funmof angi 6genesis or sel ect’ive
sizhesierzuca feon nof’)trequirdssthe xcostinunys fowudioneafsedvg blood vessels, a

prbeHRRr LGt oy (CRBE BRI oG Grosi FodngieBaaRsG o
ARRLGIDRDRRED JLVEMEP s CbntihiBudly SBMURAL élﬂaf growth of new

mal1 gnant “di seases, sone of which are already Under
capillany blbd tvessalssto(dediver nutrients sieé ofggdnstor éhe aimor(iBeHAY grow.

Semin. Oncol. 29:66-=77, and. Mariani- et al, >dCen .
TR e Prove Rl SF 6105 ARBLEEF Gt o e RSP OeTon of fumor'
exddino- RS QERBIsC(vhictBl BRELNS RSy ARUAHBS aRfi AGEDBenic tumor

regul ati ng angi ogenesis 1 n human’i.e., the intéraction
thefapy.ascul ar endothelial growh factor (VEGF) with its

t VE . A ts which, VEG-R
or o Bttt e Pieise | Grtt RelEdEnic, SEUR, Pobf Bodghelowed dir the
trﬁ%%fggﬁ: nRAOJiSdRed, 8Hk fof %hi&l?laltehﬁre&&f 8RdR clibRaDtrials (for

, Avastin); (ii) small nolecul e conpounds
reslieme gbe ddrbstt bie aVEGHR2) ySamsinneOncioha3®:60-67g. andZDB4iadi et al,

54 v Lhil) VEGFR targeted ribozymes. Q her
Nﬁ@&@&%é@}g%% Si s inhibitors include
2- Mefhoxesit@ed flrgét2rioMafhoPanti-angiogenic treatment is the dominant

process regulating angiogenesis in human i.e., the interaction of vascular endothelial

growth factor (VEGF) with its receptor (VEGFR). Agents which regulate VEGFR

pro-angiogenic action include (i) antibodies directed at the VEGF protein itself or to
the receptor (e.g., thuMAb VEGF, Avastin); (ii) small molecule compounds directed
to the VEGFR tyrosine kinase (e.g., ZD6474 and SU5416); (iii) VEGFR targeted
ribozymes.

Other novel angiogenesis inhibitors include 2-Methoxyestradiol (2-ME2) a
natural metabolite of estradiol that possesses unique anti-tumor and anti-angiogenic
properties and angiostatin and endostatin - proteolytic cleavage fragments of

plasminogen and collagen XVIII, respectively.
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natural netabolite of estradi ol that possesses uni que
anti-tunor and anti-angi ogeni c properties and

W@p@7o%sst i n and endostatin - proteol ytic cl eaRremB.2007/000242
fragnents of plasm nogen and collagen XVIII,
respectively. Though prom sifig in pre-clinical nodels,

t o dpfough yeéamsiy adpielifichlaiiotsls Ofo @lté spidrhicaidelifigefion of
agents tested in clinical trials, have shown limted

al} antieangiogsniccasents dpred wrainiral #ile havg seawn bsnﬁeda 2t @f seccess

oop SofREE BRI bt R PR RO AR R AObGi Al Hgoryss

Tlewé resuilts tsugBest ahdti ABGI MPP WeCliAe Nt Sthe Susk NET @dent @limor anti-
advanced ma ghanm es. OReilly et al. have shown t hat

angipgenigagpily ap sharpmnior idvansed mpligoanciss. BRdillneigtlobers shown

th%thtﬁé ?a?éhcg %r%%v%ee 1t euglgla(’glr%fg o(rta’éé}Sl %élggrg?ergg {1}%44&@5 [agi%!grrquegect
mé&y %sul@'m uﬁlﬂlngﬁﬁno?rp?@gréslﬁoﬁ%‘eer'er@ﬂ@@to ﬁl&a%}ﬁ@]Reilly S et al.

Furt hernore, recent studies suggest that t

(19 Hrae iton S@ﬂ (%iﬁgi)@gfdrﬂé@lgahaﬁu@hefrm@re aenshigstodips buggest that

g ELR1ac i AL B o B R B o B80T BB B ant
anpidgaiiic Qﬂier@ﬁy mﬁjl 28&) toIse @ﬂﬁﬁz&ﬂ% al brga@Rissue-specific basis [Arap

I nteresting poor results have al so been obtai ned

etﬁhé}?9§hsplﬂmﬁg?7&g%7ﬂr3§0ﬂ herapy (e. ) hepari n,
h tide t t L.
nePAHRRRL 6L TR ] T i TR e

thérg 2 lepaR@l h&atia-pablide GABRANY dREUST ¥t GnDeas thukdik Ueell
etp}gﬁm,g Cle?cu atiqjca)l%1 pé‘g 1374- 1387 (1989); Col dman et ©

pr@mfelatlmﬂwsd@@n dlfafélicsd og5nygpBligDclicneg 7p; patients iy cetonary

JACC 15 ( 75: 481 (19
arfily, distieoTitiogt 3L (et 7Pp a3k skR Qs a%%lﬂi’“&nf?fr al.,
Athél%sélé@@f% et 18226 %[%ﬁ%ﬁﬁi@ret dl. sgw@sw @?4 Ardesg (EQQ’O)]

systemctOX|C|ty creating intol erable 1 ris

Vargius dimitasinng assedtiatedrwitlo vas oot af wick e?&@efs f0¢|th§ treatment of

terf d .heal
el g0 R O Bl BRI Mt o i
fo pEaEMe | Wil RREbRlsclb AfsedRE ) m@éf@n&u%ev&%hﬂaﬁ wound
Thus, these and ot her i nherent obstacl es associ at ed

heglingh f@g@wm@rga@m(m) gossble slamege 4msireunginggensiothelium and/or
tfaCtﬁ%%fﬂﬁﬁl acturlngllmtatlons based on
otheh ey g aFBPff énd hi gh doses required; and peak
Ki nefthiugs ﬁhEsebOéﬂ&S @cﬁaa inBrEAY | QU RIS T aB4iaRg t@nh systemic
sub- opt|rml effects) limt the effective use of

admlgsfmj@nil o enficangrogenin facterat(i. mgmneﬁavmsngx lisrifatiens based on in-

S FRTTG raf! DER s e b P o KRR e, P hgtpiniSration
att%hﬁnga% isGb-BptiMal 8Feds) Bmff the eéffe@tvive use of angiogenic factors in

treating neo-vascularization associated diseases.

Anti-angiogenic gene therapy for cancer

Tumor cell proliferation in primary tumors as well as in metastases is offset by
an increased rate of apoptosis due to a restricted supply of nutrients. Dormant primary
or metastatic tumors begin to develop metastases whenever an "angiogenic switch"
occurs and nutrient supply is adequate for the size of the tumor.

An angiogenic switch may occur via several mechanisms:



an increased rate of apoptosis due to a restricted
supply of nutrients. Dormant prinmary or netastatic

WO 2000/03688Egi n t o devel op net ast ases whenever aPCT/IL2007/000242
"angi ogeni ¢ switch” occurs and nutrient supply is
adequate for the size of the tunor. An angi ogenic

it gh tm ar i@ s : LS5 .
SWit G Ul EAih %i: gfoz%ifg%%g’é'mcﬁ%eﬁ@”bm as VEGF, and bEGE by

Up-regul'ation of ogeni C genes such as
ohé«gendsy ondaagespatation of aipis-sumyedsatsisach f thrombospondin.

angi Q- suppressaors such as tlironbospondin. 2. X
Acti GafFBIAR VpBR¥iE tndiigikle @ffCéorflaZIﬂI@rS by {uppaerelpteghypoxic
bitiRéas €l at ed hypoxic conditions. 3. Pro-angi ogenic
proteln secretion by tunor bed fibroblasts, which are

i ndu8e®rbyangioperic qeblein séeretBon &y mamicewbeh dibididdsisal which are
.progenitors trafficking to the tunor. Table 1:
“%“1’8 BHROTCEYN| at or s of tumor angi ogenesi s.
Endo I . z § ' ivators
it o par R oH cTah tid brobefiRl: ARRICRRR R At Lo

P53 Fi broblast Gowh Factor 1 (FGFl)
Thr onbospondi n-1* Fi brobl ast Gowth Factor 2 (FGF2)
Thr onbospondi n-2 Platel et Derived G owth Factor (PDGF)
Ti ssue I nhibitors of Metalloprotei nases (Tl MS)
Angi opoi etin 2* Angi ostatin Angi opoietin 1**

Endostatin Transform ng G owh Factor- b* (TG Db)
Anti angi ogeni c Antithrombin H Tunor Necrosis

Fact or-a*CTNF-a) Apgi ostatic C X-C Chenoki nes

Interl eukin-8(H'8) (PF4, IP-10, MG Platelet Derived
Endot helial Cell Pignent Endothelial Derived Factor
(PEDF) Growt h Factor (PD-ECGF) Interleukin-12 (I1L-12)
Hepat ocyte Gowm h Factor (HGF) Interferon (ENF)-am*
Dose -dependent * Wak Angi ogeni ¢ Activator The

rel ati ve bal ance between activators and inhibitors of
angi ogenesi s (see Table 1 hereinabove) is inportant
for maintaining tunors in a quiescent state. Reducing
inhibitors or increasing activator levels alters the

bal ance and | eads to tunor
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angi ogenesi s and tunmor growh. Oxygen diffusion to
neopl astic tissue is inadequate when tunor tissue

wo biockosss exceeds 150-200 mm from t he near est POEHR007/000242
So, by definition, all tunors that exceed these
di mensi ons are al ready angi agenically sw tched-on. The
LUl 1: Bidiebh RlsAek Ol of uirliof BAGRRRRAR! Of the
vascul ar supp ){75 weVer, as soon as the angi ogenic
switch occurs, the rate of apoptosis decreases by 3-4
fold (24). Furthernor Aut-ent—supply—and catabolite

rel ease are not the onj’gydoggﬁggﬁégmtd{o;srphf{)f angi ogeni c
vessel s to the declingqi, _ol{%@(“}%e‘?&i@pt osi|s

M crovascul ature endothelial T S al sojsecrete
anti-apoptotic factors, mtogeps and survival factors
such as b- FGF, HE—EGF,—I—I;——@,—G ; nd PDGF

t hat furt her—suppress—tunor cell apopt psis- ells
are genet i ¢ahdtiyatorsst abl e due to hi gh npdlslibitms r at es,
whi ch provide Themw th an advantage over nati ve
cells._ Fo X e, .mutations in the p53 gene suppress
t he rﬁeﬁug‘rﬁaﬁﬁlg‘ﬁfg. E‘%‘F‘@B F)orR8gene al teration
of pr‘g-fbgﬂ‘q% W%F?fﬁoralgﬁgg eni ¢ supPwemnbospondivritr of

( such'Fiuohlast Groyeh Bartayddheinay i ndeBrwombospamdinggeni ¢

swi t c¥latglgsRexiead GrawthiFgefordPD&E) on 1 dfisué Mhibitors bf Me@idpyoteinases (TIMPs)

mechawingiepdigtin 26 ancer' s geneti c i nstAdgiosdatiy. There is

evi deragiopdietindbpt ot i ¢ bodi es" phasm@ydtamed by tunor

cel | ssTramfouiing Gyowth Factedp! @GE) and. gatkahigiédomit AnidGFAaBEI

i N gefTainocNechasisdaeto-¢YTNI) i n al | ,AfRIGES CIXEE ChEmSNnes

angi ogaedcaikia-8 @U8)t 0 genetic inst agigyl fphio, MAGCET MY

Or Chetaidkdt DefvdlFAaRBERDEM C CYt OKi (g |k RhfoRelidDefiled Factor (PEDF)
SUpPPr &fwePFicicr (ANEELE) i ¢ rate and qg% ) tic

on
1ron <
|

158
seedi Bfpatd e EYoRBI Fa¥@S ture syst ﬁ&kgﬁ%@ r?ore
t han ongatdr}i?el l'i on gndo helf}i al cell sl.gw'f'ﬁe f‘PYrre of
nor mal qui escent end®m§eljdgiepgﬁltl s exceeds 1000 days.

Al t hough angi ogeni ¢ engRhibghdiéteni€ BkfivatoyNVoOl ved in
tunor progression proliferate rapidly, they differ

fromtunor cells by their genonmic stability, and thus
also_in mniml drug resistance and | ow |ikelihood of
the d8vdrighrentlapte Peivasn aetwiris aniplibiies ofsangiqgeneies (see
er |4 mit i 3 . DE LQn:| .
15811 L9 ol TRGRBABLGBORTI S guisen: s

Reduatond gihitaforLarl ihGregsing attiyhek thvbis @by ted bdadice wad leads to tumor
treatnment npodalities. Indeed, several anti-angi ogenic
angipeangHe and B gtevdhyve as potential candi dates for

syst ey . S th n r .
o ot S er WA DCMRYRGue PABRE b RABRRRTIEER fipor fssue
ticlagseatceedyt ISVEIOWS fasiithe abdradtivessel. toehby defiRitipasEs tumors

serious manufacturing and mai ntenance difficulties.
thag pxsesd yhese dipensions grosfeasdy ageinseniefyengtched-on. The tumor cell

proliferation rate is independent of the vascular supply. However, as soon as the
angiogenic switch occurs, the rate of apoptosis decreases by 3-4 fold (24).
Furthermore, nutrient supply and catabolite release are not the only contribution of
angiogenic vessels to the decline in tumor apoptosis. Microvasculature endothelial
cells also secrete anti-apoptotic factors, mitogens and survival factors such as b-FGF,

HB-EGF, IL-6, G-CSF, IGF-1 and PDGF that further suppress tumor cell apoptosis.
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a potential solution for continuous protein secretion.
Wth the identification of new genes that regul ate the
WQ@r@7oys8l c process, somatic gene therapy has PEFNL2007/000242

attenpted to overconme these limtations. Although,

gr eat efforts have been directed towards devel opi ng

met he. i u :

por i o, Pt 80 B o RO iR A R hlon PRévice
thehs tvixtl aﬂsadvan‘agé ectr wvativa mélls P dxiamplye meutatednisvierthe pbdrgene

review see, Feldman AL. (2000) Cancer 89(6):. 1181-94]
SYDRTE e EAte of ARORRN Moai?qveﬁgoma%ftnsra '@faﬂgér?é O éP%eegemc or

Sl S5PR RS 0 A, B REATARE A i s

swhitele ¢lovicver, getigh miutatioh eattess nétcathé belytiacdetishi fos lecers genetic
Attenpts to overcone these || mtatl ons i ncluded t

lr@@hﬂm There ja -cypless PE "ApQeSice Pedign nphagasesed by tutnor cells,
reggltrhgg?li)f hxgel%?(ﬁ% and furﬁfé?ﬂﬁke%se ﬁf‘g&teﬂg |11J1 ?a{bllggl lAILm all, cancer

Ot OXI C gene, ESSE

retiefn tono kngiogtatdiel Dad ts penetid dngubilig] enscehasaypemhestrate a pro-
descri bed by Jagger et_al who used .the KDR or
ARGV (Y IPKBICO PRIERGS, t Whish p punpsessodrdts s prateticc 4ptey and, enables

cells [Jaggar RT. Et al. Hum Gene Ther
m%%@%?@%ﬁ% 2239- 47]. Ozaki et al used the
von hé hebaanchsédathmy sysveAlr )coptaioimerte thandelei tridlior emﬁmsehal

| ex virus thym dine kinase (HSV-tk) to HUVEC [
cctisnaherl hstimerafgwymal quagscantgad @bj:hal el eeeedst W@Qéiays Although

SRS B SO . Y e
digRk |fr@p &ﬁﬂnf)t @ell}f bﬁ@lﬁc&f §eﬂt&1\ﬁe d@eﬂﬁﬁltyﬁaﬁ@ghlheﬂsol\gh ltnlﬁmmal drug
prior art, roc t

reA@b?@ce aeq IOV( ilbd@)oosi 2>f 71% vlewhqmqr% of amé%nt slongpdMgreover, since
tHeCR. f!ﬁﬁ’tgﬁ’ ?aec%%efb et?.m[%ﬁ SJ}HQ%EEIA’nO \%ngogéi (B89 AGRE directed

gene COﬂ S ec res’sion

aganns« langaogéxbmen@ithehhhwle cotlugeldasglip leffdctme dicatreer® Modakties.
het er ogeneous pattern of reporter transgene
Indeedt eseypigh anBapgiegsnig spbtances ﬁe\aléeﬁeﬂgee A ppleatalgeandisates for

s§spe%? e(ﬁé‘{ 'I%chg)zer s?&e%{age déjgter ans %ﬂlﬂﬁg %flé( tl%!ne g&[ﬂfn?stla‘uon

rans nicC mceé revea ne expression

tRtdIpR P& rRhdP Bn OfreqRBAOINI@NERIuS Cealhﬂlﬁlstrmdﬂw ahalp ke Rcesafdious
adul t brain. However, no expression was detected in

mepulagasigland mipdeisnapee difEcelpre ERLvERY, anti-apgfogeRicagags, offers
apﬁ%lrn{n%l soﬁl i ﬁ%or ﬁ%%ﬁl%?outs %5 ggmgéxjetjﬁ in the

ocus nen et al [Blood (1995)

96: 1§7igh 3d idesofiaitiofl dfheevipives aind repikae td Bngiegenic process,
pronoter which contributed to a honbgeneous expressi on

sqynatie gmﬁhgemh@we@u@&@wtqdﬁe avgEeuieadhespylaniations. midibaugh,
gregp ¥ havé/\%\éeenr dir&&ted ?c?v%rgn d'evelgpﬂétmg)(ﬁgds for gene therapy of

cancer, cardiovascular and peripheral vascular diseases, there is still major obstacles
to effective and specific gene delivery [for review see, Feldman AL. (2000) Cancer
89(6):1181-94] In general, the main limiting factor of gene therapy with a gene of
interest, using a recombinant viral vector as a shuttle is the ability to specifically direct
the gene of interest to the target tissue.

Attempts to overcome these limitations included the use of tissue-specific

promoters conjugated to cytotoxic genes. For example, endothelial cell targeting of a
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limted to the vessels of the lung and ki dney and no
expression was detected in the heart, brain, liver.
wWEL0v7logas8r esul ts were obtai ned by Schl aeger M BCT/HI2007/000242
who isolated a 1.2 kb 5 flanking region of the TIE-2
pronoter, and showed transg@ne expression |limted to

St 3ehd, kpfeSiekisurbr EEENBD] Endbitittial- el fRegiOmoldy Bis been
cngl%. (?919 rrernt 121:1089- 1098 .§%$'hus, none of

5) Devel o
destrisd bydggemetbsl W(E@ ksagnthe &R pr Erﬁe&‘?%in orametheio) express TNFa

I f all I t ' h )
seaFAlY et AT T aehe Ryt Ef Reeuflanf I i) sampass-
471ehFkE LS §Rdthe veRPiliRBlahd %qteﬁﬂﬁvfw b Eeproaicterap Relid€therpes

presented by Kong and Crystal included a tunor

simplesi virus éwpridinsi binassf (AHVitknigi BY¥RCe [Hao rese Ther (1996)
T e L S BTSRRI P i
AlRSBPAlhatRAAARpHENoSOME Synt hetic anti - angi ogeni c

agents "have been associ ated with toxi ci% in )
pr ecYevaiat edofhrtie] eelf spocific anunaespdpes beengBgyringd imehelprior art.

Fopeatinle: At ahbt5os ML 8T ogt IS AT e e 5 and
3°8bgul&ely selB&ced 8N hetha® §0R WRIEBaRS Fact ¥ @hat dodfdrRsue

redundancy of factors involved in regulation of
spacific oggmessios. imvivanoridowever,i thebé glatiyenged ickeldy meadigie only a

S A T
plA I REENHE rESBAONEIF N WHRbAYA $EJuMibdy QEmERY i BRHRBEdI0 mice

can slow the netastatic progression by limting new
regeadest arsgents ogdessioaselassubpepudativai ofcendhthelialnstls in the yolk sac

..inhibiting the f ] bl ood |
e it { PAPEYSr B8 (RBFFHER DY ARG ThRSarT 1o (B Of the
sﬂé%p,c RREElivRakabR A, WERE Gnd aliiAHRWell ANhithe AFbAYSMbEulin

ect "that destTroys nost or all existing angi ogenic
lobisood vessel s and induce tunor necrosis is required.

The pre-proendo lin- PE- | r.onot er . The
enaoRigPRTS] CER (SRR SFo4R B P B0 GRUtieh [ luuagy ang mouse
TR geﬂen%%gl%?br WIRER icehtri®hitel b @eL 8B HERe 0B Tedpressibn 2ofad) Bhansgene
ET-3. Endothelin-1 (ET-1), a 2 1 am no acid peptide,
thwaghbutribe vateslar syséan af maugotneiryos ddowevmst exprgssion amadult was
.spooth nmuscle cell mto ,,.synthesi zed hy endot he] i.al
QR b epsers L3t e BT RHoEN 810 56 PiEroioh 0% REIEE s the
heédht DRHDMvEN &ifilaP S ARBwWEERIbeHRIdBY sam&gsm &al.| §hsuohited a
as’snmooth nuscle cells, the airways an
1.8ddt 5oflmikasg regidn efilieh€IE-2prometar,omd showed ltanegent gxpression

R b o BT ek HOOLRSS ASEe g 1999
Development 121:1089-1098].

Thus, none of these sequences work uniformly in all endothelial cells of all
developmental stages or in the adult animal. Furthermore, some of these sequences
were not restricted to the endothelium.

An alternate approach presented by Kong and Crystal included a tumor
specific expression of anti-angiogenic factors. To date, however, the toxicity of

recombinant forms of endogenous anti-angiogenic agents has not been demonstrated
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cardi ovascul ar di seases, inflammtion, asthma,
di abetes and cancer. Endothelin-1 triggers production
w@na7/9ser act s with angi ogeni c factors such asPCEEH20EMH0242
PDGF and thus plays a role in the angi ogeni c process.
Hu et al. identified a hypoii a responsive el enent
althb‘l%l) sdnféynitisetic GRAiaagiopenit ASerANhivectitef asdociated with tdxecity in
endot helin-1 pronoter. This elenment is a
pregyinisal morela s prg andf Grystel (129%) Ja et gCancerlnsh 89:273-76].
requj Jor. positive r lati of..t he end j
or ot Ao e Enle A ol 30 B B EREC B! (P tnan 0

al,"WRRX1997 P @4i8R(2)073-859} @bivesdrod@ to ithelusdidaidie of factors
expression of several genes including eiythropoietin

inyapes) in repdptiompfiangiogenesss igl tymersy itiis heghky wlikelyTthat angiestatin

sequence as airs) is conserved in all genes that
th?’r%@'p%%e }Ng'%ﬁls’ c?%egmf%ndi tions and the flanking regions

ar e T 4t Somidin® oriMtdl ariald HAGS showe tHal ahti RYGPIGYrEC treatments

responsi ve elenent is |ocated between the GATA-2 and

likehavashn® @i Baii-hiPOoR;, ean Blowetheanetastetempriottession by dimpitiag new

reqgulatory region in.th rine PPE-| propoter, (oET-1
s F Oy S M EhER e v PG et Oiatk of
net BIOSE T VeRidlP @ﬁdl/oﬁ?)hﬂtféllif )deétﬁf&iﬁgJ tl!wnﬁl dnz@zf Bé hduSfiddént in cancer
protein conplexes that are restricted to the

pathelrgi¢seivherk achupaticrpitsangiegenis, efthet thghdestigy e mest oradll eyisting

angfEG bl SRR e Raf e omea
bet ViR prelRocidofh in- BFPE-BPFrolpe& the murine PPE-|

pronoter. AIT three elemenis are required for full

act iTheteyldowléTﬁ @re, whick micesedisesyiered tarMasalshestal.de 1888, consist
of 8% Bl BT g snd it Lot R O-F o nfpiog i pevrice

wa- fift tdeR®foed CATR Yot tvascofbtAtiFR| anB T GAEYHE rmitdclehcdlP mitogen,
elenent. United States patent 5, 747,340 teaches use o

synthesizadr by eenpetiielial medpot Y- 1aivdexpaesseb s thehspssplar endothelium,

ver, this patent.neither inplies nor d nst rat
U B, RaoTRE FRArSLPel PIEr SR, o dPOTE TABIeoya te
aiI&@EB Afd eastRIktBRinkEYRtheRimEXRI8SSANg18mbhEMEHs0h iRl ¢d18. Its
PPE pronoter whil e preserving endothelial specificity.

expiessiberis induced pades variowepathenhysielngieat henditions saPE-ap hypoxia,
RS Gr hrERAe h Beb b S FORE PbbR
trifSes PRIGuCEBERTA iirtltéﬁ!aéﬁ with 88@8¥enic fRtor® st ALUEGFUAL PBGF

ene therapy". i nvol ves the conversion of an inert
ang tlaghrplysiatole iatheangiogenicyresteski ¢ agent within the

o 0 TR e R Stui G R B R Mg n e

antisense strand of the endothelin-1 promoter. This element is a hypoxia-inducible

—-

factor-1 binding site that is required for positive regulation of the endothelin-1
promoter (of the human, rat and murine gene) by hypoxia. Hypoxia is a potent signal,
inducing the expression of several genes including erythropoietin (Epo), VEGF, and
various glycolytic enzymes. The core sequence (8 base pairs) is conserved in all
genes that respond to hypoxic conditions and the flanking regions are different from
other genes. The ET-1 hypoxia responsive element is located between the GATA-2
and the AP-1 binding sites.
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coupled with ganciclovir (GCV) adm nistration and the
E.coli cytosine deam nase (CD) coupled with

wW®G2d070288xyt osi ne (5FC) admi nistration. The HSRIKIL2B0%000242
syst em has under gone extensive preclinical evaluation,
as well as clinical trials.l2To date, the HSV-TK/ GCV
sy stBuretd sidesirivdst doniptek regnlasirg didrcirthe siuti@e ®PEeL pomoter
such as fever, systemc toxicity of

(ilel bibhabprreasite sorirrendothelirberdh soeeifin %&%@éﬁréwwitw to
Y Y S LSRR, B SURRLPUAE T

region] ddsipnBgd phasthtlth] epecifi@pssitivecanstliftioareléidnt,Ti€ composed of
cont ai ni ng vector, are beconing sensitive for

\ ; a_super
at fepgt thyeedpneliongkelpmentsdrostioned betwigen thegaht ibplagd 320 Ep of the
val ci ¢l ovj n i.clovir. T '

iy e PR glel A (B8 LA S lired 137 B PR pen one or
th@e Repieh Bfeapystrucd-idis fafiihbMaETel honia@didpertd gehé atpression
. TK, which is three orders of magnitude nore efficient
injendptheliad sty I pitieyinaesidh2d OdEiessABIPAES 0 & winioal/promjoter

J £ uman TK. GCV-MP i s
W@E@Qé&ﬁ%ﬂ'l yphosphoryl ated by the native thym di ne

ki naggitddsiatesFHalesti Pospliakschandsd bk nytirin® PBEVI promoter and

tri phosphate (GCV-TP). GCV-TP is a potent DNA
pogiimngnthereet i Alivisiveio rthis eppi¢ri gpeitber emphissandrodenamsipias that an

18si s -By incorporation in he nascent r .

er RS FoY RBERPE RS sl O AR JRuiche! fhmapysion

acHRaéd withi the @PE Mool GhisilP prRe@Mnaadtdbihe i\spddifippi t Fiher,
cells, its adverse effects are mninmal and rare, and

thisreaterd elosaingt jeach teatiibe WPEHE mremotse it instveer to higder levels of

nephr.ot oxi,ci,t v. -Myreover, since GCV toxicity is based
trag%&g&&%gl)r}ﬁl%rhhéé?g,c P d)lté?l?sect s mainly proliferating

cel | GeneldifeddNmIshépNodpis HRAMMNYGDERER | y been
utilized extensively 1n clinical trrals of cancer gene

t her Hpy strategpeistaliel whlsd “puicide genatherayy’s dp pryiokies g conversion
st | im in ViV .l o I duction .
of et erhlul Tl V8 s SR APREHE! 8y ool The owo

mbIBWidHh Ged4 &k iIE BDPPAXArs hbdperaiae situs thhRidirekRasee@SV-
cell cycle arrest in the |late S or & phase due to

Tlgk tqoyplel owithf gamsaclopir MK dadweigistratieic kgndi ithe. Ereadi ecytosine

aGHERNT (TR wier TP r b Y nbfidorballe V-

TIOGE W lé;?ﬁelﬁﬂids RIAE@OEE BRBASI S pRclgichl- &alifon, as well as clinical
nor phol ogi cal change in cells adm nistered with the

triplsy TpKeiaeythey BISYTKAREY essatnnp ok clnsbireipd mgesignifoa side
bR RO P SR, SRRy Rl oA AR b
hep@peicifyol | owi ng cell cycle arrest.

The HSV-TK/GCV system was first described by Kraiselburd et al. in 1976.
Cells transfected with an HSV-TK containing plasmid or transduced with an HSV-TK

containing vector, are becoming sensitive for a super family of drugs including
aciclovir, ganciclovir (GCV), valciclovir and famciclovir. The guanosine analog GCV
is the most active drug in the setup of gene therapy. HSV-TK positive cells produce a
viral TK, which is three orders of magnitude more efficient in phosphorylating GCV
into GCV monophosphate (GCV-MP) than the human TK. GCV-MP is subsequently
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The HSV-TK/ GCV systemutilizes an anplification

potential designated as the "bystander effect". The
whyavanser ef fect stands for the phenonenon byP@IIC007/000242

HSVTK positive cells induce the killing of HSV-TK

negative cells. Bystander effect: The bystander effect

' rd ool .

R GYRRY PR ARG S HiEDe oM PP ANE 2ot ALy to
GO triphosphaed IAWEPY., results in conplete cell killing

foll owing the addition of GCV., Several characteristi
of t ﬁ@"b@gﬂ%ﬁ e@ﬁell@Né\cwolﬁa%seo@gﬁmeé@esims dgyterminagipn of DNA
] hi .
AR S o5k ip i) P HAchl AR LRk PATA WMinelifon and
evbinfufally evatisiag ckll tdepihs Siike GCVi affaved predoiniegitly FISV-TK positive
onpgenous cgl pes, but _ also to m xtures qf

h I
cellss feadprsecedfacts; air% gynimal apd gganddpepde grinlgtrgpbocytopenia,

i €~ Wi .hi ah
nfRPERE S8 MR bRURY B0 ARG, il B flked on DNA
syhetresiR sit éfeets andinyls tpaslderatiag Edlst The HEV-TRH/GCVaysomieias recently
They _denonstrated tunor regression when inplanted with

beggyititige yeprsivaly insHancat iialsof qanerrigers Hivrany ahlpysstheless, results
L j LA Vi ; [ - |
o il ogl mhdsfy BRIy 56 by 196 LG potBSAR,

Vi VORedénangradies hhat @haracefaeds thiat BEVaK@IAntell cytotoxicity
byst ander effect by inplanting tunor cells

mgehapisie rithey rgespler sl sycloases ibheaischer Ge pbasgév_e factivation
oL B, OBF Y AN BERNS, Sl pive

call deathbet welens £BYdtamdbr effectiddted prdellalehiyl Pofodld cellrnBlkdement
_HSV-TK and its bystander effect facilitate an
isgf welkknown reerriolpgical; dhapge W asPp adwingsiewsr avith thel et GCV

. Li _ g
oD AT & SR g
Str&ss tabtits fiberdiadé b et efahigR iideehodefel fifsdientcappedrtioM®ming cbig cycle

hi ghl y advant ageous to have highly specific, reliable
aJﬁ?ﬁgiogenic-specific pronoters and nucl eic acid

(r:o nsﬁﬁ%ﬁg%-ﬂ(%bqi N&ed L{’E]ﬁ’l\égg an élﬁ?c%poﬁ g(';teﬁtfiafl Idgélglﬁltt&?/ as the
egulating angi ogenesis in specitTic tisSue regions o

"ysabdradicchiThe bstder ¢e%& tardlk foh thet ghehemshdtEbe Rt ISV -
and |imted success characterizing prior art

TRriositiye gelbyadees the kidbroofdh®-TESurgatiy ceis.- THE | NVENTI ON
Accopdi 0 r t] t r
oo PAeh RS 5ol IS PRl BAETHgbl & .

-whb Sfotied) hat H11Y9 ehiRfid of IHSV U Hesiditve | RASHSH-PIQIidgatived tells,

retsgeectively, results in complete cell killing following the addition of GCV. Several
characteristics of the bystander effect have been described:

1. The bystander effect was found to be highly dependent on cell-cell contact.

2. Its extent was different in different cell types.

3. It is not limited to homogenous cell types, but also to mixtures of different
cell types.

4. Higher levels of HSV-TK expression were found to correlate with a higher

bystander effect.
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sequence set forth in SEQ ID NO 15 covalently |inked
to at least a portion of the sequence set forth in SEQ

wo DoR@p6sst, the isol ated pol ynucl eoti de bei ng pepaizoer/000242

of directing transcription of a pol ynucl eotide
sequence transcriptionally lidnked thereto in

eukaQyder Gt @8l Were b FsPiONdHG B %}Jﬁlnﬁle? eﬂ%btdln an in vivo
constructs conprising the isolated polynucleotid

nagsie]. sThmcﬂ-ﬁm@Strgted ﬁ@nﬂmmgmsmomwhdn ¢opkntedovith HSVt & positive
nven

SRR B o BoltRe OREE el e PoE St gt found

108 Rinebl eird@eiviBRhSert e hBLC KadithreN et Al Wefhonstrated a
further conprising a nucleic acid sequence positioned

dll,ﬂfﬁl‘lé ?oystmder efedtdtyamplanting twhomdells hie diffegent diyat kobes, ywhere only

f
SS‘P?G IV%% ﬁ§?§K%§ﬁ1"& (ﬁ?ﬁﬁﬁ%@/z ?&CF??S“’[V% ratgt |an§¥Vﬁ&9q:}é‘pgressed A
biy@adder BffedtRvishAlsslaSmbARAbdn; SR E&@e&ﬂp&fy HEALRELBE: origins.

nucleic acid se%uence is selected fromthe group
Abhs ﬂlétﬂﬁﬁ -Bf ay G%Sb)p%l,delaef@w [&mﬂ@aiemnleffdmﬁ@ namﬂs for tumor

PDCE- B cor di n o,ye her fe tur :
S‘d@%%sﬂoﬂe eﬁ%‘é‘?@? gr&e%xtb ené IVEry, fﬁlg &feaerl, §o date, clinical
SRR AaRddiordtrad bR kitdOkwg! . a cel [ adhesi on

nol ecul e, or an extracellular matrix protein.

Accofflifslﬁg is dhet ial Iwiflely t teepgrfizedt meets fon tivk itesoulibed highly

referrede [ S t etlc i.S
LRLEERE 1 BRYe Rt ubOiBon EheE s pering | mpwoters and
G&lwéola iqP d tht Yy c
n( PGlA) ,CIe pgﬁl Sgr?k%a%%yagc?o% e&g&f% r(glgitll ngang& iently ie%ulatmg
angpgf:fngmem spicific dspolipgions af visdbjekinivhile defnkNePAdA, the toxic
i nt.er connect ed- por.ous cal ci um
R §EEsts AL bRitd Mo charap PBEpERROT S - RSt hatis peproschs
aci d- pol yet hyl enegl ycol (PLA-PEG, unsaturated
pol yest er pol y(pr opyl ene gl ycol -cofumaric acid) (PPF),
SHEMMIARY Odfel'ldb Iy [ID4e (PLAGA), pol yhydroxyal kanoat e
(PHA),, dr 0X rate (P4HB
pol ypfi 8@3&%%8& ﬁPﬂﬁ%@l?ssnvg{veﬂﬂnﬂﬁ@P is grvifled gmjisplated
pbﬂ?ﬁuéj&ﬁﬁé 'c@ﬁﬁi)n@fn%faeéﬁ ?&umﬁ ARt clns & l%as@ggﬁ)%d?f‘of the
nol ecule is Selected fromthe group conststin
S¢q11IBE(g=r jeh forithn tire SE€) D 1160: 1adtvesiently ﬂmnkabw at Iebﬁﬁd\/poﬁmn of the

SOSHaRRSeRtt G 6 WS E DU ) SOlated it SoU s pr e cabable of
di;;%’dt’;ﬁlg @Fanf@RIBE @F al ﬂ&lﬁnﬁ@le?ﬁfe‘:sreh@&iée Waﬂgé?f ﬁSHally hnked thereto in

iments the extracel ar ‘matrix
egleinmticentlls.r orse peovgdaiuge conkicsdid gonﬁtmﬁ:tsbcrdmmg;ﬁrg the isolated
vi me

| | ; ronecti.n,
oot LR CORrali: B Budein Hois oppsuptscof the invention, and
scaffolds seeded with the cells.

According to still further features in the described preferred embodiments the
nucleic acid constructs further comprising a nucleic acid sequence positioned under
the regulatory control of the cis regulatory element. The nucleic sequence can further
encode an angiogenesis regulator.

According to still further features in the described preferred embodiments the
nucleic acid sequence is selected from the group consisting of VEGF, p55,

angiopoietin-1, bFGF and PDGF-BB.
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outgrowm h factor (NOF), bacterial cellulose (BO,

am nin and gelatin. According to yet another aspect
w@boorlessgr esent i nvention there is provi ded a PeL/nado7af00242

expressing a nucl eic acid sequence of interest in

eukaryotic cells, the methdd effected by administering

to aAcuhjiggto petrfugheri featams dn clenddsctibdd prefekedientpotlieents the
nucl ei c acid sequence of, interest positjoned under
scal{Qlfisisr PPRPYRRAI olcdntyaBictipr Polyels 3 Sglh| ahgtion gpelgge. or an

' ' t a portion of the sequence set forth
exlkrﬁgéé%%:ﬁ%t%.p}oi%&coval ently linked to at |east a
por tAcardihg theilsAathenfatuseat infthe tbscribedSh@fdrdd N tb@iments the

According to still another aspect .of the present
sypihglimpolymer iaelscied fignyihefapnmeonsishag 0’6}’013’@53!}?1&% glyepl (PEG),

AL ABERE IR Bt i OB URELEY R acic ai
reinfisibetivigh a( poly-actidel diriedd FKNCRCLARPROVED Cabpico(WIVePCLA),
_ (b) at least one copy of a h_POXIa response el epent )
iniseqonpestedhporAUSEdrivm i/\@rgzc.‘/@ﬁé e( eeramich (H-EHA)a@ply D.L.-lactic

egye ' J 9] ' t —co-

o RERH MRS EL [ EDRI A ASRRREL o B Alibrordlife dhyeolo

fulrit hacifly O(RPFgr pandadiide-chbyat@olide  IOBAE polyhydroxyalkanoate
el ement . Accordi ng to _anot her aspect of the present

(PHAveprly drividresybuy g g tetndipatenhiosehagere: egul at i ng
ang'&&%pcﬁ%é Yo %/{1 ﬁrt%érsféelflcﬁrestig %h%és@ﬁgecﬁ %Je?e‘f‘xtea%npéf)diments the
expréssingein’the tissue a nucl erc acid construct

celln@heibm fofechlédh eélected fridnsHiE pengecaRBafy BOinddprin, intercellular
angi ogenesi s regflator, t he nuclei c acid sequence .
adbesiony melgsale E4dDal. A¥Ancadhering tepaseins gicsgnd adopgyve injury
. el egent .incl udi at | east a portion of the sequence
lng%teg%{)?t?lﬁ&l @P%E%&PD NG 15 covalently linked to at

| easdcoardifg td il AirthbhRafREURNBE deRtibEDpidferiad cpiifadients the
NO 16, thereby regul ating angi ogenesis in the tissue.

expeedivdir nggatrix pratein 1 urelagtad frem theesraup eqmsises @fi Blagnogen,
ef errgd enbodi pent adm ni stering.is, effected~by .
CllEhEa o EEREG T BhRey ST QB E DRt chipft SToPY it

outGrowity AicRE INOFS bhatilisl Relleyse/(BO), Rgiihiiaal lpalkti®n t o
cells renoved froma body of a subject and subsequent
r ei nhecowling ito petodnothiee aspdct of ithet presdné ibvsatiomthertés provided a

subject; and | ocal .i.n-vivo adm nistration. Accordin
et SF" cuftEue 4 Bt ol RoqiRoG oL ahRiseal pEE S, e
mEABO EFBERE By aliMenistbSSHR) b Sufestat Mickic @bidadnSiRet MRidAg the

tissue. According to still further features in the

nugleie pfidexbqpenst exir isterestrivoditioned andéretransetigticnakepuirol of a cis
Y R
NO:15 covalently linked to at least a portion of the sequence set forth in SEQ ID
NO:16.

According to still another aspect of the present invention there is provided a
method of regulating angiogenesis in a tissue, the method effected by expressing in
the tissue a nucleic acid construct including: (a) an endothelial cell specific promoter;
(b) at least one copy of a hypoxia response element set forth in SEQ ID NO:5; and (c)
a nucleic acid sequence encoding an angiogenesis regulator, the nucleic acid sequence

being under regulatory control of the promoter and the hypoxia response element.
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According to yet further features in the described

preferred enbodi nents the nucleic acid sequence
wep@oasssan i nhi bitor of angi ogenesi s and r eguPEl/ieg07/000242

angi ogenesi s i s downregul ati ng angi ogenesi s. According

to yet another aspect of thié present invention there

IS pAQtded t@ dndtleiaspaeiod bengtdedt inventipn ithérags frayided a

first polynucl eotide region encodi n% a chineric L
metbpg 08 preubrbing FaRiegenegisan| 4 Besaes e merheyl elderiedh by gurigssing in

an. effector.domin qf a.c [ | & ;
o st FuElist A sPpdiocf dEORE N g St SequBfl odibathe an
anBlREEARs 1eehlner,aBe abitleicalcidlidqgaeide @ingxpides sigamial comiral of a
Chineric ‘%ol ypeptide in a specific tissue or cell. The
ci¢ ragulatbri eledienyinglvdingpt lepsca pettion @f theckauensge seitfosth in SEQ ID

bl e o i ndin |.i.gand pre [ hof
G720 s SR 0PI B TS +shls R hcsma
Nbilgs?ﬂiéréwtyrﬂégdmmg@ﬁgio eiiisiiy @eafsstdre ef fect or domai n of
the cytotoxic nol ecule. Al so provided are eukaryotic
cel | &cqording ftorstil dfuwiherh faahes irc thei desgibedl prsiRrtadyembegiments,

he. i nventian. Accordi,ng 1 t. furth s | .
R D TR R BT
in&i eRBkidiStraAon e BLlOtVdehdBinitRtibn 98I rém&¥ed from a body of a

periendothelial cell-specificpronoter selected from

subfest gndegbseqrest stintnerustion o€ thepeelis iptoothethedy afthe subject; and
1 PF{E—I =3xd%{.antoter, the TIE-1 pronoter, the TIE-2
OFH ST RIS o1 i n promoter, the von W er band
pr onBE&Yiding A&yt thékfehtuRis ARk descib®l preferded RibaIRnts, the
the Egr-1 pronoter, the |CAMI pronoter, the VCAM I

tignoisot mityrak dGrenRECARE tiswot er and the aortic

Ao coRGTE ¢ Falf FHLIEE FELEES bt dbeRap L gmbodiments the
nil&E atiedqRmbo dhdHaBs & ﬁ&@lgidg@lﬁi@@a&bﬁﬁid‘@gﬁﬁﬂﬁg AngiBgéhesis is

| i gand- bi ndi ng domai n of a cell-surface receptor. The
umegilsting agmeeeasspt or can be sel ected fromthe group

cons L & ARyt o S s
n@dEShan SRJuekdd endbdbsa aRhosiIhiesrase ﬁxﬁ-ﬁi@gﬁn@ﬁis and regulating

According to yet further features in e descri bed
anyiedeaesied downoginlabing sngihgeneyis.ot oxi ¢ nol ecul e i s

Tra Secougiog A8 vk e erdl ot s pESpl eV SFiop o ia Biftided 2
nhdIME Ui ohfRICE doshpPiRg! Ctﬁ)fﬂ aMBkd gﬁblﬁ{uc%t@’ﬁ@é %g&ﬁﬁg éf@ding a

angl ogenests 1n a t1ssue o _a.su ] ect, e nmetho .
clifrfesic tpely pbptidedntlniisg er ligrgdttindihg dewbinelusedatonarc¢fécgor domain

oS, R S IBE S M TSR P o
reb0Rt ¥ &leBleht B&GhE capable of directing expression of said chimeric polypeptide
in a specific tissue or cell. The ligand binding domain is selected such that it is
capable of binding a ligand present in the specific tissue or cell, and binding of said
ligand to the ligand binding domain activates the effector domain of the cytotoxic
molecule. Also provided are eukaryotic cells transformed with the nucleic acid
construct of the invention.

According to yet further features in the described preferred embodiments the

cis regulatory element is an endothelial cell-specific or periendothelial cell-specific
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construct includes: (a) a first polynucl eotide region

encodi ng a chineric pol ypeptide including a |igand
whrevdioygsromai n fused to an effector domai n of PEI/IL2007/000242

cytotoxic nol ecul e; and (b) a second pol ynucl eoti de

regi on encoding a cis regulldtory el ement being for
proinbRe selsgled fhe st goupfconsigtinghofrdtei RPIHO| prompteir dihei BPE-1-3x

t he sub-popul ati on of angi ogenic cells.  The |igand
ProyAigtrige ddke Promptasalhect B SEpotehdbe Fodeglincprgaptcs, the von

i .ndi.ng L ga [ 4 p [ 11t g
WD pulo 0 s RITEALL flonBlerPTRY UL Aol e g
promeAdhé ICANE] pioganel, thedC Al-U praahdteq citel REEE ABI-1 peomoter and

ef fector domain of said cytotoxic nolecule, thereby
thejagific cajoxereptidpsentile peieiadASLIP) Pro@Ote ssue. Accor di ng
to still s S 0 e ' '

12 AR RS, M AR AT hBRab
lidaAd Birldirfpsdignadil isa Isgapfleiding demamtdtadekiintaicadcdpyor. ([ag cell-
expressing in the tissue of the subject a nucleic acid,
sugfaems rgogptor ¢ar jhgnistecipddiremnthegeroup oppyistignel atteprptor tyrosine

.cyt ot OXI. Ci i - .an. of . i.0 '
i B EbEdula? St RO SR HisR R R B R biddccule
anﬁ@h%bﬂ@hﬁ@ék%%ﬁbﬁgion encodi ng a chineric pol ypeptide
i ncl udi g? ali %and bi ndi ng domai n fused to an effector
domedherording te yeidrahercepresdnte degsebed prefased smbadimgents the

iae | R .
/R R LG el DR Skl it 18 Rk
(i1)A&osdia@nsnel Yivihdregdpesteof 8@ HBseRn ¢o@dntign ahdt 9s provided

act i ng regul atory el enment for directing expression of
methed ohdpwnicguisting pegieganesip in eriissuauef papitcht the mogihod effected
angi.ogeni ¢ cel | s .and . 1, Nl ring.: t ]

b RERRGRG g bl S SR, A Da i, HRRSEA fo
gehb@tihg S5ioxiAGCBY 8isB-popuRtibhlrdfhekiopsiie wellof THeenucleic acid
present invention there is provided a pharnmaceutical
copaipss Shalides: (e fslwelyruglaoside negiam gnewgiees phimepic polypeptide
. ti ssue_of a.subj.ect. incl udi ti . .
inplygPear ahele RIBY ctout R0 re B e BB WRaip apg ovotonde

m61ReBihlegaidedh) fa%ec&ﬁﬂﬁdl?ﬁtidl@ti@hﬂr@%i@% leiédding & cB regulatory element
subpopul ation of angiogenic cells and a pharnmaceutica
bedng: Ept ditsicing gxpression ghiherghémerie palypeptislsristthe sub-population of

i ncl udes: first I leoti i [
ongest e po aieri i fe MATRYTE 19GLEsRn G Yashdel of
bih&Hed 1igan@PreSdnkt BE 1o prodTBRItH, 1BE s@b-HdiiuditidRI oF aiBlogeit e¢lls, and

and (b) a second pol ynucl eotide region encoding a cis

bindigalofitthe Jiswideteethe ligand binding domainashuges e effectongomain of
' ' I { i jn th b | ation. .
B RSP B O DS e o 1 1«

sel egt@fldiaaRaklie a06th& Npetdofaht ipgRBsL AVERRALhé® b Eﬁ)vided a
specific tissue or cell, so that the binding of the
mpthgd of downtregnlatingzamgiogenasisnig afbseue of actbieet: B mefhod effected
by?f(g)eggpgerssglgr{gltﬂe 8£sute ho% the subject a nucleic acid construct designed and
configured for generating cytotoxicity in a sub-population of angiogenic cells, the
nucleic acid construct including: (i) a first polynucleotide region encoding a chimeric
polypeptide including a ligand binding domain fused to an effector domain of a
cytotoxic molecule, wherein the effector domain is selected such that it is activated

following binding of a ligand to the ligand binding domain; and (ii) a second
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cytotoxic nolecule. According to yet a further aspect
of the present invention there is provided a nethod of
WO e@andasge a di sease or condition associ ated w PEIT/IL2007/000242
excessi ve neo vascul arization. The nmethod is effected
by adm ni stering a therapeugically effective anount of
pogyn%l%!)tt%ec B GROARIG! e SLONPdedttorPIHldiEél:efbr frecting
enerating cytotoxicity in a sub-popul dtion of
explgsiogenile deheisc pslpeptide lieite sabipdpulatisn pfigugiogenic cells; and

Including: (i) a first pol ynucl eoti.de region encoding.. .
(bh adminmFIRE oy FeBEFidRe ligardidRFT5 0w APV garRI gy Benesis in
th%ﬁnsﬁien fused to an effector domain of a cytotoxic

Pecul e; and (ii) a second polynucl eotide region

encoslédaglifg @b S Aathen@speey of alto piesedtemeeittiohotherti seprovidgd a

expressi on of the chiperic po‘léépe tide i,n, th £ a subiect
phaerhaqseiienl apmpasiten gcﬁgqoa@)elﬁg@a pugiogeResis bt Hsyugof a subjec
. |i gand_ bi ndi.ng. (D | QB Ered for
e e L R R e o
gdbrading icZ@aﬁdicﬁqCBﬂ 4 Subpapolatiom of aggiogertihieells gaina pharntabentical

l'i gand bi ndi ng domai n acti vates the.tfffectfgtl(S dom?i n IOft'd
accpaldy cartien Ehavpicliapdd consneiiPelidtin (3 eyul 5§ ngolynucleotide

angi ogepes| S, n. i [ N ha@; ' O¥%o an
BRSPS PSSk o diatdancoto
cfRReor\iBaai ¢d &adtboid maAbale; pndl)deda i scandrpblyndeledtide region

treating a tunor in a subject, the neth effected,by ..
engading iayg@iegnl@toay elemeabioy direding Fapresipn Ogg‘s ﬁ’%%"‘tﬂcd?ohﬂ%l%“de
. hycl ei,c acid constr esign : ' I el -
e PRy 3P ey R RAR 50 N domain

seh6ceedr clipalle to? beiidihg adightid presentds plec speoffict tmupoesdhtso that the
invention there is provided a nethod of trﬁftingha 1 of th
binitingof thedigand el thei ligand bndieslostrimpgtiyates diesHegtor dpmain of the
)get hod @ffj‘ct ed by adm nistering a therapeutically
CEPPREPYE URount of a nucleic acid construct designed
and geedriiagrtedef @fugiRnesgict ofthengeegeiysiton thes is provided a
sub- popul ati on of angi ogenic cells, thereb

. Ll Y. .
mefode @il #ERting o glisgpemest scanditione apjosiaifd B ¢ PEEGEYIYRy neo-

he, di the TTSSHE _ .
TR R LALEF SRR b hsshaRal e

[
aRBLIB Gl el dRid edisaictaRsiptidwhdaopfigand fagenératif@citapxicity
and (ii) a second pol ynucl eotide, region encodin

.acis
i & guli-popigtion| of paatogprif sells die nacleicigich ﬁoféskfb‘ﬁe‘&%liuawgb?cl) a first
t he pr logenic factor,.in . - . At f1: T
PG iSRRI ol RE o i AL iRbdcifle 3 ligand, bindin
doessr hiRed tbr &f effeqdr dohai bent sytofoRie diokeake and (i) a second

condi tion associated with jschema is selegted f£onh. .
polyeudedsisle degien sencPAGLoR AUAINEeAPEHRYOLY & f clor directing

stroke, ischenm c.hear | [ L O £33 dehRl cells: and
SARSFLot BRSPS IR AR LS e
VHeESBBlighRY Bilingddntel & defecied @upabdcloBbinding a ligand present in, or
provided to, the sub-population of angiogenic cells, and binding of the ligand to the

ligand binding domain activates the effector domain of the cytotoxic molecule,
thereby down-regulating angiogenesis in the tissue and treating the disease or
condition associated with excessive neo-vascularization. Also provided is a method

of treating a tumor in a subject, the method effected by administering a therapeutically
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met hod of down-regul ati ng angi ogenesis in a tissue of
a subject, the nethod effected by: (a) expressing in

w0 b@7pes82e a nucleic acid construct designed BOMIL2007/000242

configured for cytotoxicity in angiogenic cells, the

nucl eic acid construct including: (i) a first
OB Ye BAt btdtﬁe n]ﬁglbférhgﬁﬁ&ﬁgﬂrﬁlg d@s1§h'écpé1ﬁecoﬂﬁ§§re§ '1'& denkating
a second pol ynucl eotide region encoding a cis acting
cwngmkmwmmydBde&NMnmapable of directing expression of

t he sui ci.de he a eni c cel.ls; b .
admi %C%qré}nigﬁé of E’é&‘?u%ﬁpé‘%t"% 1$ Presedh @&W@%ﬂﬁ&% ngpvided a
niRpRAr Hﬁtt%h‘tfn{g 6l §Bast Cbl‘?@dﬁ%lﬁm%pé’sl%aﬁﬂeﬁ Hih 1i8&ehdis 51‘1&@ method
when e prodrug is converted to a toxic conpound
effbrdeds Wiyc hdimimjeerng tah dreedpeuticnly - effeptitvat amgurangf (agamismsmd

in the, tjssue. Acc rdlc{% to still a, further aspect {)
C‘Pl}?g%tr%eé’&?f’ PR soRiieyEe éﬁ%“qr%t‘“&%\ﬂ%éae%g in a sub-population of
|
g%@éegigcg gééigsl gﬁ%rﬁl%gﬁ? éslflétﬁl% . e(r%‘i j‘!ggsctﬁl? %’éh 85dB%nd treating the
djsbase wa cenditieabssodiated siithi isthemivc | Tﬂmh mglas add candtiueeincludes: (i)
redj ent a, nucleic acid construct designed and
c@%? maima}%le? EReMEY smq‘alalgcw%%s&%gw Ftor Ghéd ddhiac second

Sﬁ +c?e(ﬁﬂg i0h Qﬁd&ﬁgﬁ%{ éllg: R g}l%&iég :Qfefﬁa%gl‘?%&% fdsrtﬂﬁrecu Xpression

el c ac const
opthk presmpgenid dadtegh arsubpopulativh & angiogenie cgléne, the
cide gene b capabl e of converting.a prodr to
Zwt oI RCEOT 3 Ela*qgﬁ éefgws 4n %é%%c\égsfi';m%f@rrs %ﬁlgments the
t.
dlspRg0r 2@%?%%‘9%;8%%52 v @%ﬁ%&%&%ﬂﬁmgl‘eﬁﬁ%%ufﬁ’%g thig of

vwannd heingciscledntis stréles oehkinig htart gstasanod bastroasgstinl lofions.
esent inventjon there i.s provided a nucleic aci

th
coﬁs&“&@thgrf& Yot riyether pspest pf ﬂset PgSsId v fhaee #Séﬁ?wsaed a
nfefiod f%v@ %gh&hﬁg ngneélg‘ 5wk Glodsy agﬁf%fecp ‘%hé‘ﬂlethog effected
(0] nvertiln

capabl e ug to a toxic co
baunE) €xpresimpeimothd tisoleyn uu&laotalcﬂﬂecmﬁguctrdeetgnedjamgcaﬁtgused for
re%ul atory elenent capable of directing expression of
CYtROXIHY citt @ngiesenis pelinging gaitidc csid sonsiugh I edingled) a first

Qfgﬁu&%ﬁlrexg ibfy efi&ld Lﬂaﬁé Q%&[%d‘c’p %Q sé&)ﬁd Z)Uﬁ'lnﬁéf‘lgotﬁ% rggmn

nstruct of the 1n |on

eRsydata ¢f atthey mgﬁs«enﬁ elmeﬁrUapﬂﬂe bhéﬁ&tmg eﬁpx@ysmiedf the suicide
nmet hod of _down-regul ati ng angi ogenesis_in ti ssue, of
ganeslaaﬁlee@tgw&en@ gee-d (BF pEBIGHCIE al@nithe sPEBeg at dherpreutic

H+te a gﬁﬁ?‘% Gl iR ?) EDES %/é%b%smdgis W%gu@%en the nProdrug is

i gur gener a I'n ang

ccm}ehﬁd tbha tuxid enofnpaan@l t@omlset fsuieidel rgelha; d’&ﬁfebﬁr adoxan-wgulatmg
first polynuc| eotide region encoding a suicide gene;
apgeeqosyis # HedisiE- pol ynucl eoti de region encoding a cis

{ ﬁgug%{t:@{déageﬂoene f&@%ﬁﬂg@ct%&‘ t@% P&géﬂt riﬁve?ﬁ(l V\fl] %?e?é ?sﬂprm/lded a
pﬁammndﬁlcabcﬂﬁnpcﬁntﬁﬁl foctiésin m&iﬁhg affiogaivgBIih angsm: of a subject,
the pharmaceutical composition including as an active ingredient a nucleic acid
construct designed and configured for generating cytotoxicity in angiogenic cells and
a pharmaceutical acceptable carrier. The nucleic acid construct includes: (a) a first
polynucleotide region encoding a suicide gene, the suicide gene being capable of

converting a prodrug to a toxic compound and (b) a second polynucleotide region
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prodrug to a toxic conpound capabl e of causing
cytotoxicity, thereby down-regul ati ng angi ogenesis in

wo b@709es8ue. According to still a further asperCT/Of20071©0242
present invention there is provided a nethod of
treating a disease or condi2i on associated with

enBIERS 8 LNACHRLr AR Blehdt tapablelorirBRInBstpRkSies betheRiicide
admnistering a therapeutically effective anount of

genbim thaehgogenacéallsconst ruct of the invention designed

and confj.gured for cytotoxigity in angiogeni.c cells..

¢ her ABS R VSO APeshat Ulraaent sty ers Bardkidsd o
ndelef@hdid Yot @ cOine RARK: ¢4) £BRHIpbiyANclesRRGealREn¥hdiR a suicide

excessli ve neo-vasculari'zation. "According to still a
geherthdisricids pactbenfg dapeblp oésavertingvagnodiog te héréc ¢cgnpound, and

rovi de, a thod,pof treating.a tunor in a sybject, the

ohrar w0 PpBBLdE st Pttt B FrrseCHIRLER gapsbiE of
S L e by S g ey e
eukligoticioddls trahsfermet-veth theaictbic and tonstructi af dheidivengion( i ) a

and AsePlde eud et R rahaaresal Brettig Jin & Bovided a
méhbd 8P dé\gﬂ-&’é@iz{i’iﬁ% ARERFBRsisGARAREe 6f a glhlfjlé‘rfi,t h8 Qn%thod effected

expression o sti Cide gene in the célls of the
byt athminjsteningrie théeutgest ci welae aad icongpict desighed sgpdixiopfigired for

SR b OB A fecche Sl it SRR oS RAB! Bofifes: o) o
ﬁ%ﬁg@&%@%ﬂﬁ kGord Qnééﬁiné\a/al, nggiHQ SEndSRETh) Rhedog PRIyRBERbtide

on there are pr articles of manufacture
regionenésiingy giacdgatyitony elabet cajablet dfalirectiigotpirgssion of the suicide

constructs of the ipnvention . and at |east, one nodul ator
£°9F I HigiaBgares %eHEeW BEdle Bupdpedcdt S%?%@Pgble .09 converting a
. I l» . . .
D B D g o regulating
angidgenésid indherpissus e A caotdapeto stitl spfactkegaspeat o the present invention
i ndi cat aweg thah ajl.d nuclejc acid construct, and %?_i d .
thﬁ’i?d‘_ﬁlplé’t" afm%{ %cf té??églgg §CASE QFCop 1@8? iap@c% with excessive
o Hs 095 PERbE - the sk gff@c?&fﬁy Qﬁmﬁﬁ’ﬂgiﬁg' Ptherdpetitically effective
subject. According to yet further features in the
arg@stt raf kel npeleifceddid domstimod bfrdrt sivedimnsddsigndé agémenfigured for
selected fromthe &l{oug consi sting. of thym di ne kipase
CYGMOHEID 5 CBPRPATGK oS JRSrC D AR FRY IR A SISy [Pt e
I 4 W, | . . «
o5 e 4t B, PARD p oL G HRE 1A% B scutaration.
pr ef Acdoeding nd otdlil mefatthert fspeqiraidhel grasantsaventive dhdre osrptovide a
group consjisting of ganciclovir, acygclqvir e
methad | offiseAtiag i3 TERUIN 8-ublFsh &_Ew%ahwﬁ F%eqtﬁ%mmr%@g a
Fkliin r
th?l&??ﬁ%?tﬁ# gg?cﬁﬁfg f ofig d—lélél%id chg <0 Qtrﬁjésg,glea And Cbnfigured

ures 1 n the cri rererre

- foe gbnathtirpndysotbXieity in cells of the tumor, the nucleic acid construct including:

(i) a first polynucleotide region encoding a suicide gene; and (ii) a second
polynucleotide region encoding a cis acting regulatory element capable of directing
expression of the suicide gene in the cells of the tumor, where the suicide gene is
selected capable of converting a prodrug to a toxic compound capable of causing

cytotoxicity in the cells of the tumor.
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sui ci de gene is thym di ne ki nase of herpes sinplex
virus and the prodrug is ganciclovir, acyclovir, FlIAU
wo@roorhsiss2 deri vati ves. According to still furtP&r/1L2007/000242
features in the described preferred enbodi nents the
suicide gene is bacteria cytlosi ne deam nase and said
pr Od&dé_grdiﬁ% & {étuoretyt apedteohe ipidsefitiniataion B&re are provided
According to yet further features in the described
artioles of medufantyodcoraprising heckeging jmateriain thej muclegtifle eppsiructs of
zoster. virus thym dine kinase and sai.d_pr ' ,
o SRRE g e Felomt ot e O RSB s SR babf® o further
poRGEafial Ngtivie; Vet saldlehdiRhell2@apbEifs promohe ides Wyhglt manner
prefertred enbodi nents the method further conprises .
wladein rsaist packaging enai¢réal somipeiess, a labek onbadkagd et andicatingtthat

sofh S, el € bt i S o R pL Byt ALy westing n

anBRIgEMst el Rl digast SdoRlBish Gh b ¥ubjéeta synergi ¢ manner.
he at | east one additional therapeutic nodality can

be siktcectingltd yerfutther fgatoues indhpdessiibed preéavisd rapbodiments the
sl P12 B9 1 8B SOARAR! REUMATMG IELER erps

Silﬁ?mi Piesh radhRiNe LakYe v ARENDIASEAR s and bacterial cytosine
br achi ot herapy, proton beam therapy, inmmunotherapy,

degmiidagé.ar t herapy and photon beam radi osurgi cal
t her . Accordi o further features.in_.preferr
enbomanitine S rtl Fstn G o GE SRR Sffinent te
prOMGk & SelaGe L SRAHE Bofp (cbdistHRS @AtV RL &Fclovir, 1-5-iodouracil

pol ynucl eotide conprising a Cis regulatory el ement
FIARE ISuiargeydosines @snethoxypntinoarabinosile ardigis deavaiizes.f or t h

in S I D NO 15 lently .lipked t. t | t .
por thSioone o G Eavusingfy frscrfedprsiBgbogiments the
suidife 12k A ?ﬂilyﬂl@(]ﬂiﬂg %ﬁ%@t o Fleﬁ)%i; NgmpRRAVIEs Qhd dihkepilodAg is

transcription o pol ynucl eoti de sequence
ganczietn, agiclomaFIAU lor thegdletivativeso i n eukaryotic cells.

s Resondne fo Sl Ridne? fesBires 1106 SERERPE aitirefkDogflents te
sdll\%@cfsl %erﬁ 1P Lt cyRbsitd EeafRHAE BAE sHilprdd@id fb I-NusBQtbdhe or its

In said ci's regul atory elenent, or the least a
dgpomativesn of t he sequence set forth in SEQ ID NO 16 can

be positioned upstream of sai t | east ortion,.of

he Secquungdd set Rrbet FetiescRcfy Bereed et ihfRens e
su?(t#%él bl s el cEBRIMERS Vilks t AmHBRE iRRE Bldetaargddrug is 6-

e oo% nents the cis regulatory el enent further
methokyeiemeatabieaile coite dewyyives. t he sequence set forth

N(n) gggqql;g@ngl\?o ngggtrhp%a{,}g%sllélst \é]%egc?i%leg %re%rresdE gnideiments the
method further comprises administering to the subject, in combination, at least one

additional therapeutic modality, additional therapeutic modality selected capable of

| further potentiating said cytotoxicity in a synergic manner. The at least one additional

therapeutic modality can be selected from the group comprising chemotherapy,
radiotherapy, phototherapy and photodynamic therapy, surgery, nutritional therapy,
ablative therapy, combined radiotherapy and chemotherapy, brachiotherapy, proton
beam therapy, immunotherapy, cellular therapy and photon beam radiosurgical

therapy.
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SEQ I D NO 6 can be contiguous. According to yet
further features in the described preferred
wepdvoddasent s the at | east a portion of the seqRrEenU20&HI00242
forth in SEQID NO 15 is covalently |linked to the at
| east a portion of the sequeénce set forth in SEQID
NO A&owlidg aol fuftk&' fRalyNue | pefeird estdenatts ofn@e invention
| i nker polynul ceotide sequence can be a pronoter .
deggrthedr badawe b meeleice peifesrquensec nclidag anolsetated pplynti¢iestide

tyres in t descri bed preferred, enbodi s the
conBRbilEcRcls drifiadearhan Pl Bact 15 RERRITREMS shfenpe set
fotthén SEQUENNE; 1SedovhlehfilinledI6@: lebktMPoktion \$RaBE SiuBndeSet forth
yet further features in the described preferred

in SESLHD N1 6 thisolated netawiclsotignbring eariabile of dire¢ting transcription

i_ncl ude hypoxi a .response el t., the hypoxi
of RO B BRI P SRERG P B eyl R o gels. The
at GeRY aglsortibﬂ 0¥ fe 8B8ARNEE betl Rithhinl SESED INONO can- be positioned
According to still further features in the descri bed
uppireste of the abisetia pemios of ke sdquencegrgt frtrip SSIQMRAVOILS insaid
. set rth,in SEQ D NO 7. According to still_furt
cif ey Rk e A PR ooy PR G he ool i et i
NOU6!ah beakitiosNSistish JfuhidnRedsNs HYERA of the sequence set forth
~conditionally replicating adenovirus. According to yet
in PER NG Bat ures in the described preferred

enmbodi nept s, t IS T | at.or lenent is a ‘
enacuaiig o Sifal Fbe R e fir ETRG! plsforffl mbodiments the

cisCRE LR e elelrcht RrMePLHRIudRS |a?féta§ccbﬂerc%gyto!f'%eg§eqﬁ@nce set forth in
consi sting of the PPE-1 pronoter, the PPE-I-3x

SHS? dA0¥ @y 6, el 1gsEiwo peienoBEQUIMENTLE- Thpmbhmstetwo ¢dpées of
(. ronpter. the von WI I erband pronoter, the
S@Wﬂ%fgbﬁ%iﬁfﬁﬁﬁ?uwe FLT-1 pronoter, the Egr-1
pr Olmcﬁfdin% 108yet ftided feRRBEEh Blho dedsbigbeGiMetre PERTRiBlents the at
the PECAM 1 pronoter and the aortic

leasha postipp ep thedaguenté seé forttotne§EQ (AGIP)LS iy earveleetly linked to the at

tedf & PhiioR D cofinhsrsh e i i SERLE NP1 6. 8F £ ERGF paFfyeleonide
se?ﬂzﬂ'bé]i Fhelihkd go¥nultBofidesSfBencRicah ®e bRoRbRl 86d/or &t enhancer

east one conpound sel ected capabl e of enhanci ng copy
clomawber of the adenovirus and/ or enhanci ng expression

F eartroadlith RERR Ghbe! AR e ARGHbEl B stibedeents the
iscAted bhbIgRddle TR lhBlestCRk bpP et _&F l%@eﬁwée@ forth in SEQ ID

N-acetyl cysteine. According to sti urther features
N@®A. the described preferred enbodi ments the

According to yet further features in the described preferred embodiments the

isolated polynucleotide further includes a hypoxia response element, the hypoxia
response element preferably including at least one copy of the sequence set forth in
SEQ ID NO: 5.

According to still further features in the described preferred embodiments the
cis regulatory element is as set forth in SEQ ID NO: 7.

According to still further features in the described preferred embodiments the

nucleic acid construct further includes a conditionally replicating adenovirus.
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met hod further conprising adm nistering to the tissue

or to the subject, at |east one nodul ator of
wanyroyssesi s sel ected capabl e of further potePCT/HI200MP00242

activity of the cis regulatory el enent or endotheli al

specific pronoter in a synéfgic manner. According to

f ur tAveordignatouyet Surtirer tfouie 3¢ thidodddciibef§ wefeerdd embodiments the

.enbodi nents the at | east one_noduyl ator of angiogenesis,
ciy reenliosn gomet ihan @B@ﬁ efial cat-apestic or Peprndethelahesti-gpecific

. 3i.S d - far
P e T e 2ol B el o BPIRT A BR0cE BB PE-1-3x
prandtegahe JUE-1Anomottrnthet TEYZ bronusté) e Erddglingsombdier,e von

gescribed preferred enbodi nents the B-form specific
Welsthsod epromoiesc gy DBl gremeter.s The M dr bdrpmetars e Egr-1

. It ; X 1
PO PR APt SO | Righie, PO B an
thelgstic cdrbokypegidase-title probaa ( AENPyploivt@ndot hel i n

receptor, antagoni st is an endotﬂelin receptor

ant AYERATIERE toxYat diathey fesaiepdmihe dascijpad) prafeitsg smberlimengs the

8 08, B, B TG LT SRTH S e o
compesih eledty® Rbpadbie GArenbendise dopy dubdenfiuhaclded/ ik and/or

medj canents for treating a variety of disorders,
enpgnemgxpresien eb e ansnesnesisssevlatosd with excessive or

HSEgsEs! 5 TEBNESTOEVEED i th excessive or
e Cuenfitlo, BHAEAGH: i e “BERUORL bt pbadifihs e

addiciondldompotnl i¥ atcoftivobemid ead/on esickth] dyRiescr i bed
preferred enbodi nents the nedi canments are for use in

conjAsseidingnioiiflfurtberueatuensdn de desgiibrseprateried sathedineants the
: 1 d | ati I vity. of t.h |
B0 o Lot ARt S804 98 (ASLL . DA S bl L e on
maluEyeresitingioFems3By seleated/ @ipable of Finjthed Gotedtiatind Hetdfity|oFabd cis
one conpound sel ected capabl e of enhanci ng copy nunber
regyatonyelegprah ox Frdgtheinpesifie PrRMRETG asypeigissnamedf t he

angi ' | The present. inventio .
SDORR050 & 450 B8k FLRRESOARN, HEKER Bhgaimons e o
least @aenhbIuIMOOWA 2RigeAitinlil anSeddpthelif Vietdiet he@p@ligd The
qul ynucl eoti de sequences corrFrl sing cis regulating
engthihishresepior pntaganest centharcdial A-Grmrind B-fveh enstofslis reeptor
1.her eqf. The vel enhancer el enents can be used
an%g&]ﬁ%tkg%ﬁbf I%IilEl it |Caané%%'?§{1s ‘'ucts and pharmaceuti cal

CONMPRBOIdIENSD e Furtlics FetRmeH GF tHel desérfid! éfefBA @Mmbodiments the
transgene expression, and for treati nfg]r a variety of
9

B-Brmaperifis endathsdingeeeptmiantrgnast is ovlscted/ rgertbe etvwpapysisting of
A R R UGG PR Lo s e

According to yet further features in the described preferred embodiments the
endothelin receptor antagonist is an endothelin receptor antagonist excluding
Bosentan.

It will be appreciated that the nucleic acid constructs comprising the cis
regulatory elements, isolated polynucleotides of the present invention can be used in
the manufacture of medicaments for treating a variety of disorders, diseases and
conditions associated with excessive or insufficient angiogenesis in endothelial cells,

such as tumors, metastatic disease, and ischemic disease. According to yet further
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conpositions of the present invention can be used,

along wth sel ected transgenes, to specifically
waipreggeisst e and/ or downr egul at e angi ogenesi s i PCT/IL2007/000242

endothelial cells, thus treating tunors, netastatic

di sease, and i schem c di sed8e. BRI EF DESCRI PTI ON OF
fedities DRAE NisSerited prefeefeti @nbdBmb&E ehé mkebeidaed arebior V¥ in

of exanple on] )( wth reference to the acconpanying .
cogiuagliony with\wedylajers cffangiogertesisaglested oapatde phaurthen mpiggtiating

S tr d that .t bl rs.shown .
ool B e e Lo e drr BROwb PR PR PO RP G B B omeeic
m&HnSs; UsRl/ @i totjbectivhehethr &d Qs o enipsutd stReteld! @peHlE of

i nvention only, and are presented in the cause of
enpansingdicApy Wivatber ofhBiei adengvires (sadion eenhtiading sepressiompf the

[ 11y u tood description of the principles and
mlglg)%glléeﬁiéﬁgé]uqﬁé%ect s of the invention. In this regard,

No alHeqiiBent iBvemida sheoeSsTONY BddreksbdHhe shéledomiihgs ¢Xfthé PRsently
invention in nore detai|l than is necessary for a =~
knpwhdenEatationsiyepreviding Welatstl noheucleobdn seghencer gomprising cis

descriptio en wth the draw.ngs nmakin ar.ent
ref 38l QPR AL b O P S SRR AR 4ot e
nolvelV @Rhareer NEMm&s ediR0BE edsddn tr Makd Cficldid) 4ot constructs and
drawi ngs: FIGs. la-b are schematic illustrations of

phesaceniioak campesonsofes tiisges-specificoreglation vf rieansgeng | expression,

regiqn of TNFERI . and fhe.trans-nembrane and
anft 0 Siafie, et o8 ARG erh e end HeniRRes by cesuadherapy
Spebifisaly theddis Bgulatdr RO idodted 9&2@&&%&1@}3 M\ dPBhard@cdutical
illustrate apoptotic activity of the pro-apoptotic
cogwaaisionyefsthe prasentanvendion ERbe usedyatamgeith sel¢dtedstransgenss, to

BowMi Aorti,c Endot hel i al I 1s (BAEC) transfected
SPGB SRS Voo e o BRROR) o R R ppels thus
tre@fid HinWR§ niftastHiRRBcaR2 R Iscldisic AseePr €ssi on pl asm d

encodi ng GFP. Figure 2b - illustrates 293 Cells

transfected with either pcDNA-3-Fas-c (| ower panel) or

B@Eﬁﬁﬁéﬂ ﬂIéNY&fﬁleﬁMﬁ\I@gnel) and an expression

_ blli_u ercoarng G Tlauolcut_Gd cells were o
Vi sURlel i7@shtiof i HerbinURsQFRN 68 Wﬂtycdf%%&ﬁﬁhé Ayl RRPRIfBkhE to
activity was norphol ogi cal [y determ ned. FI'Gs. 3a-f .
theapesonipenting Aramiingso SWdh ppéaiagysderaficeBaECiocthk Idgawings in detail, it

. trans t wi th proapopt ot i enes. 24 hour ost

is s ERe S s PorgheBRC BTG Bl & PGS pffiialSghd 5% Blrposes of

il@dtatios aiselabivd O f BltthrBfeAe 8 38BHdinnaSENhEfreddrt iiRhlidn bily, and
successi ve stages of the apoptotic process. FIG 4 are

ar peseoye@irs thyuansd b pryidippptiet icbepved id pe dlie tivet useful and

rea i%ifl 81%530(% %%Ec?i%ttigltal gf the principles and conceptual aspects of the

invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the
invention, the description taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in practice.

In the drawings:

FIGs. la-b are schematic illustrations of Fas chimera gene constructed from
the extracellular region of TNFR1 and the trans-membrane and intracellular regions of

Fas and cloned into pcDNA3 plasmid (a) or into adenoviral vectors (b).
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genes in transfected BAEC and 293 cells. FIG 5a

represents a PCR anal ysis of AdPPE-Fas-c. Lanes 1-2 -
wWEgR7pvas8Ict S obt ai ned using prinmers enconpassPaIL20€7/000242

PPE-1 pronoter and Fas-c gene. Lanes 3-4 - PCR

product s obtai ned using Fas®c prinmers. Lanes 5-6 - PCR

pr oduGk S2a0bilhistiewd dpBptotie aabserufehoprotapoptotic geh¥NAFadFdiEnera

5b is a western bl ot analysis, of AdJPPE-Fas-c

andr FHERSct dizwpets celllustratey diasing Sonpt dindagictial Lsbip BAEC)
e PPt RS TR 2Pl pRRS o R BV 1806 vpper

paﬁlblm&t%a@@rdzssioﬁrpl@@ﬁﬁi @nodihg AR Figluareb 1-Rustrates 293 Cells

pc 3- Fas-c BAEC transfected cells (positive
transfeeted vith eithes PIDNA-3-Haarclevsringnel) oh sprisel €mply VactPh@pper

oo o S Dt oI e R U s f pls were visualized
usid@ngliedcesten tltrddespy Nahd abmphtodl  adetividy PREs L ugorphdlégically

6a-d are photom crographs illustrating the effect of
detegmingdi mer a over expr essi on on apoptosi s of endot hel i al

cel | cel l r.e L nfect e th N .
P 1108, ek Bl Bl daf Bh Bk RAB GO transtcted withpro-
apop®¥ic| s&ieb.enasBowrki o erdilefectidg- BREU -celx -Wwas- fikédan a2.5%
anhd Ad-PPE | -3x-G-P (Figure 6c¢); Ad-PPE- )
glntagptdahyids faad aprecesser. AdPresmred 283 cefip;in egepesaive Mipges 000 the
(()F#Ogiur e 693) . Photom crographs were taken 72 h post
ARORIEEPTTR ™At x1 O magni fication.FIG 7 is a histogram

i1 usiy, af iafd hRsppArRd iqﬁalﬁﬁ’?'@lFfd;@ etibestivity ofdthPREdicatedXpro-
~ Fas-chinera on endot hel | a ceFI s. Viability of
apopttic igendsan tpBASKSHEXEC) andri®3setendot hel i al  ( Nor nal

ski | Rr obl ast s- cel l.s i fi C t
ol 0 3¢ SERFRAR PR a8 of BRp AL, |8 o, PR Bbucts
oinEPEsihg pdhefsasicéMpARng tB PRRNL frohofdr uad Fes-agede. Lanes 3-4
Vi rus. F%% 8 shows a dose response effect of TNFa | i
- BARi mpductsaetitained using $ashiprisress. reatad ©d BpBredycts olgaiped in
wer e i nfect EE“ ' Ad- PPE- | -3x-Fas-c. 48 h post
thFﬁFSeer‘? o %//:g dded to the grow h nedium (at the

i ndi gi@, b Has Gkste Bldt khdlysiyves AGPPBIFHsREefaktfectddeBAEC cells.
crystal violet assay 24 h thereafter. FIGs. 9a-e are

Piotein smmpleoyemphsolydd bisSPRPAGE.dranslstiod kenitigrellulose membrane

cel |l -specific t 0S| dj.at ed by. t he cooperative .
o biobRF G toriupa e i el B 88 iy e “SREARN: Forcion of
TNPHi C2hegl] 0eldcHNIET-Bad- 0 BUIRE @shskditddnR1LP (RSRIVE@oMtiol). Lane 3-
absence of TNFa (10 ng/ml) 48 h follow ng infection
4 wiBAEQdelBRrEnsfecBA-wills the: indiested MOMpioAE Plstas-piviygsanakane S -
nc)erf-g‘gr%%ee(:ged?c%llg Lane 6-7 - BAEC cells transfected with the indicated MOI of
AdPPE-Luc.

FIGs. 6a-d are photomicrographs illustrating the effect of Fas-chimera over-
expression on apoptosis of endothelial cells. BAEC cells were infected with: Ad-
PPE-1-3x-Fas-chimera (Figure 6a); Ad-PPE-1-3x-luciferase (Figure 6b); Ad-PPE-1-
3x-Fas-chimera and Ad-PPE1-3x-GFP (Figure 6¢); Ad-PPE-1-3x-luciferase and Ad-
PPE-1-3x-GFP; each at MOI 1000 (Figure 6d). Photomicrographs were taken 72 h

post infection at x10 magnification.
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post infection. FIG 10a is a dose response curve

illustrating the TNFa-dependent apoptotic effect of
WRBOTsERS- ¢ on endot helial cells. Viability pET/BREZ/000242

cells infected with the indicated MJ of

Ad- CW- Fas- chi nera was det &°ni ned fol | owi ng i ncubati on

wi t IFIGNFais d:h@mgranaHuistﬂahhg,lapmmméc slbmiﬁxpeﬁﬁtabtdf AA&PPEdt3x-

PRSP SO PP AL GPIS MO S eme Y (BAYE HUVEG) aed non-
en%t‘ﬁ% @\%} aPlslof Fdso IA:S'thNSF) %Ql?s Wagst!r[: 1ﬁfi§c‘?tb?1d %tﬁh violet

i mer a. |gure ect ed
staAningVI2 FlaSp(lshl mrcdonnerith ne1t1teat Ad-RHB— h-3%Mras{chlinerg/ od )control
FIGs. 11 a-c illustrate the In-vivo anti-tunora

O%%@%@@‘6$$Ad PPE- 1-3x-Fas-c. Mce inocul ated with B16

- e ® 7y B AL Sesplh R SRRt o Gy mers

as-c, i mera, control virus
méthatsehl dpoptosise BABGD weve Snfeeted atvith . AEII-IQ?!E ¢-3kkHas-c. t48rdr post
areas, neasured during trea peri o Fig lib . - ..
infegiiest %.w@ ad tothg e5ewihy %ﬁ%r{fﬂ %m%%ﬁteﬁ@e) Q’la@hty was
the tunmor in the
dé%%pb%@%&tﬁ%ﬂ&gﬁﬁﬂbl reéf%%ﬁﬁgﬁggegnd the contro
nmouddGsFloae hee @mamlncmgmphamm:ttfmgrm |amgoﬂ1hba1eﬁélbqieciﬁc
of the enhancer el ement of the Eﬂﬂesent i nvent i on

apppiepip areslised R escoopsiative #dieR obdititelisand ah rafre receptor. The
S h e
infASh SFM PercC bR I nd BRBEDE TFFRI0 ngmp 48 1
followingGhfebtién witB AGPRENI--Bgrarorystdl uddletdtainigg was effected 72 h
endot helial specificity of a pronoter of the present

POSHpESStP®BN i n an adenoviral vector on Luciferase

exprgesih gy ;d o d]\é ﬁgﬁochsg Qlitve! ﬂlﬂ%@fg g {5 TN:F%LAHeﬁe é:g a]%(ﬂ)éotic

photoni ¢rogra ustratin Xpr ession-un
ef&@ﬂbf Al- (ZiMVAE&sRPEn lendothelfal bbﬂs prigtsiBtyt off BXEAL dobln iffkdtdd w1th
an Ad5CW (14B) cantrol construct in the BAEC ce
(hF ieioated IO SF|AS-EMY G- ahasra ARG Ollguea sgbetion
R@gﬁ?ﬁ | - 3Xp55, pACPPEl - 3XLuci ferase and pCCM/p55 in
endot hel i al and non-endothelial cells. FIG 16 is a
hi stEIgsanoy-4 lilksdiaat he @pbtetie tffes tof ANHonligamd Laid ngyd-@M V-Fas-
enhancer el ement according to the present. invention

chimeig o the awpteadobelial ielle NSEn Figipo k9t - Nedpiifsied witlsa cpptrol
i, 3l SU0" AR LShEANRI AR FRSHnifibrd T5REUONI NS
infected with Ad-CMV-Fas-chimera and incubated with TNF (10 ng/ml).

FIGs. 11 a-c illustrate the In-vivo anti-tumoral effect of Ad-PPE-1-3x-Fas-c.
Mice inoculated with B16 melanoma cells were injected intravenously with Ad-PPE-
1-3x-Fas-c, Ad-CMV-Fas-chimera, control virus or saline when tumor was palpable.

Figure 11a - tumor areas, measured during treatment period. Fig 11b - tumor
weights at end of treatment period. Fig 11c - an image representing the state of the
tumor in the Ad-PPE-1-3x-Fas-c treated mouse and the control mouse.

FIG. 12 is a histogram illustrating the effect of the enhancer element of the
present invention on Luciferase expression in both bovine and human endothelial cell
lines using the B2B cell line (bronchial cell line that expresses endothelin) as a

control.
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el ement according to the present invention into a
pronoter of an adenovector construct on hypoxia
woempoyse2 FIG 18 is a histogramill ustrati ngP@TEL2007/000242
ef fect of introducing an enhancer el enment according to
the present invention into2d pronoter on |evels of
expldgsidis 4 histoguanm éhatrdtiltgmaimtlmﬂidmmeﬂf CHY | of erpd@nmef pfithe
expressi.n ell Lines. 19.is..a histo
PR G R 6 o o VR Eseline B oG, SISl s cell
linepserved in various organs follow ng injection of an
adenoviral construct containing either an endotheli al
pr oddGer 144PE-al¢ pbotomiaogipld ilChiling IGio expresskdnGander the

b5 R B SR TR B

coﬁtPol%ﬁﬁRl%tint%BAw%lm{é (Figure 20B) in liver tissue

mce inected with the constructs. FIG 2 1 is a
h| stdGr bmis Histogimaifi % gpotesie fddaced bf pAGPPBdusXpiS, pACPPE-

ancer qr di to.th resent .invention
1S BRERer b ois oo anditusifi ot wlrRtiena Bl hl i
and n1endo C 2: 0
1 a8k M @um it Bt dPikSdmifl ShoMRRter
clegiephrantording otodihagoresent eveptiexs éntb a pr@ndteononsttict an hypoxia

Sﬁr onoter on |evels of expression in endothelial and
TeSR8™®endot helial cell lines. FIGs. 23A-C are

photgai grogr u TN 1O )
Pornd 17O Aot 10 hlgg,gff% SipRhodbind' an enhancer
eletlreahgdcmdmgcm ltise @raiertd EOMMGHP ihtoansplumettrcel ks adenovector

|cc)ect ve FIG. 24A-B illustrate GFP expression in
°°‘§§7@ hgla’es{aéaspayserm. -1 of AdS5PPE-|-3XGFP and
Ad5 @WGEE isCp m?ﬁ%érréﬁﬁl Wl tlr:e{tﬁgf t]%5@fﬁ§t 3&012{&{)@&%%% %ﬂ?{ﬁﬂé%ﬁcer

experi ment si to th igures 2
elenrentHedcardieg tosthe pkdSent idGektiBnghiove presisidrondtvenof expression in
experipent simlar to, that of Figures 24A-B conducted
boyige pg 1&%@? thegﬁleﬁndozbe&@xg%m gallliees. of an

SXPEAGY S Wnd )0ng To )4 Bl B SRR

in NSF cel
obsdr‘{/adsmr\airnoug 0@55’5 &)lkmlvxels@ irpection ofrdaidemdvial cemstiust containing
i ning.a bl od vessel of mce injected with the

citheyspispdgthglfsl Rt PRESPISER cauty Y bPROEIOtREL

r eSPEGL 1 MR- B- are two photomicrographs illustrating cellular expression of an
AdSCMVGEFP construct (Figure 20A) and an AdSPPE-1-GFP construct (Figure 20B)
in liver tissue of mice injected with the constructs.

FIG. 21 is a histogram illustrating the effect of introducing an enhancer
element according to the present invention into a promoter on levels of expression in
endothelial and non-endothelial cell lines.

FIG. 22 is a histogram illustrating the effect of introducing an enhancer
element according to the present invention into a promoter on levels of expression in
endothelial and non-endothelial cell lines.

FIGs. 23A-C are photomicrographs illustrating GFP expression in Ad5PPE-1-
3XGFP transduced cells, Ad5PPE-1GFP transduced cells and Ad5CMVGFP

transduced cells respectively.
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FI Gs. 29A-C are photom crographs illustrating results
fromkidney tissue of injected mce. AJSCWGFP

w0 njogovass2 m ce (Figure 29A), AdS5PPE-| GFP ( Fi gur€r/B2B)7/000242
slightly higher GFP expression is visible in the bl ood
vessel wall; indicated by &row) and Ad5PPE-I| - 3XG-P
(Fi guGs. 290B ifhdtaite SR Cxplebdit natSMEX pramsddoest by moi-1 of

simlar_to those depicted in Fi glgses 29A- C, conduct ed
AGPPEEBXOAT and ARPeddY GEReagpectiFelis. 31A-Dillustrate

GFP r IROA. | ast at i . .Of. ]
) OB o Pronaly e B el /R bt Hleifes 2448
codtdMGFRIGRegyre 3 1 B), mce injected with
AdS5PPE-| GFP_(Figure 3 1 C) and mice injected with
Ad5PibEs,| 26/ 3R W eyt of Bueyperiment similgn tq theliabEiearesi ddg-B
coﬁg&&%%ei&éeﬂSSI D) confirmthe co-localization of
e e

expression and CD3 1 expression in each _
et G 27A-Bi showeresiHisGf ahZexipsriMeht Sinfl@r @thatl dUEEE8E DAN-B
that Luciferase activity (light units/ ng protein) in
copgyted indhf esdlsed by a plasnid containing the murine

PPE- r er_ i L gnificant i n. . . .

{1 andp SR chr ploGhPabiaBT bt Rz K98vion in endothetn
cell©Nflinkiads16ed VdsSel 0B it infedkddSWRE HR A @SPHE 1 GFB Uhe t82AdSPPE-

except that AdS5PPE-|Luc and Ad5CWLuc were enpl oyed.

1-3X@FP zansteicts redpsetovgham as in Figure 33 showi ng the

ef f ypboxiha. in different cell lines. F 35 1S
o haPE AR R B dsfiefigHdeRS sl ool Brogl kifoel sk of
injetted hgicer ESBSUMVG¥FRNhjeRftdoRide ft@agﬁPeE-sz;;yz&@sqim-n@SpoUﬁgure
in BAEC cells. Cells were transduced by Ad5PPE-| Luc
298y alighbHpeher - GBY_sxprris@n Bevisibledn ihasblogd apisshomilnigdicated by

I I f [ expr ion in various tissues of
aﬂlg%é-%flgﬁagﬁﬁ'ﬁéﬁggﬁﬁlgﬁggﬁbl |l owi ng femoral artery

|'i 9aIGOrB0ARC @ustd3ierexBedi@ntd sAsildrdo THRBS d&Hicte@iSkigtieh 99A-C,

enpl odyed in conjunction with the present invention.

comhigted @eweons|di ggleemtissuehe ef fect s of AdSPPE- | - SXVEGF

d Ad5 b f usi d ' is, in_.
mouddE st Al SPE Bhstos gh By L RE O Sp R Uipice

injétbd _ﬁbﬁﬂﬂS&l_ir(eLﬁﬁ_)guwgilA raRbiifjeteagath AH5ORIVGEP QRighk 31 B),
the ischemic linb of

mce fromthe vari ous treatnent

mige sipeied apthub$PPE- 1GHR Eighes! 3 b myd nigminjented wish| AslgPPE-1-
R ROl FROFBELH R i Pl bl e
cobib&@liz8tiPEY the ASHPREEErdssid VREC T 18 RMsioR U ich DhdatRicIRBue.
- FIG. 32 is a histogram illustrating that Luciferase activity (light units/pg

protein) in BAEC transfected by a plasmid containing the murine PPE-1 promoter is
significantly higher when transfected cells were incubated under hypoxic conditions.

FIG. 33 is a histogram as in Figure 32, except that AdSPPE-1Luc and
Ad5CMVLuc were employed.

FIG. 34 is a histogram as in Figure 33 showing the effects of hypoxia in
different cell lines.

FIG. 35 is a histogram illustrating the effect of the 3X sequence of the present
invention on the PPE-1 hypoxia response in BAEC cells. Cells were transduced by

AdSPPE-1Luc and Ad5PPE-1-3XLuc.
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AdS5CWVEGF treated nouse; Figure 38C - control, saline
treated nouse; Figure 38D - control, normal |inb.
WOe@anessB8E- F are histograns illustrating: neREIT/IL2007/000242
intensity of signal in the US images of the various
treatment groups (Figure 38E); mean capillary density,
meadGedods a histogtamb showihg QB of dlucHémBeR expredstd in various
. variqQus treatnment groups éFi gure 38F). FIG 39 is a
tisgijes PgBPEhH-Wq aseele mice folp v demorat pitery digation.

pr Okgrderatal_ i t I.ne rii.c._Endothel i a

el PO ST DY B BRI op B S DU IR e the
prazant ideEmGbLuc (bl ack bars). FIG 40 is a histogram

illustrating. Luciferase activity in BAEC transduced

wi t KT8 SBAED illusiatede elieptf ATP BB bi3PEGE poshAdSCMV VEGE

on SR SRR QLS CTahE. FRDS0AD e

reprédentativaultragotic (USpmaseprastic ithiges O ipgiftisionid Gé H@hemic limb
protein) in the (Figure 41A) aortas and livers (Figure
of znigy 1sem pfhs praciops fecatipant AIs@Mtanturd rHadaysn falloveer ligation.

Yeﬁ'g\égﬁgn@tl %2?%%@@%&%%%@?&%%5 ?g%gggtgsﬁeﬂiﬂh%)i&%geﬁﬁfﬁ%%s the
distadjeae bf tHe. ik Bgurd 28AB &d3PPIE- 5BXOIRWE trbAtbd Slokidd: e 388 -
relative Luciferase activity (light units/ng protein)
AdGEMEVVEGT freated moglé@;eFlalzfAﬂ%hd cpBigel @@me(magmf monsR)Figure
= . 1] ' . t_inject.i f . .
S8RGePREd hoZRA Tt PR 2R ik B BE PR jpensic
of BipnaRln ithy @IS eeladdble heMLRus Afdatrivddt Yorbepse¥RE®S SBE)Atean

percentage of total body Luciferase expression of each
capifiryafensiy.Gmeasireds ag the i mimbertofi RRY+deqgdlsaninngnathe various

tfe%ﬁ%éﬁgfghﬁﬁ?élﬁgﬁlﬁ)om ApoE deficient mice colored by

Oracic aorta contains |less red

st aFn@day Her:0aistopiah iiludt@Ehe L usttelate taB@viBOHP FrdlFbrating and
region includes many red stained atherosclerotic

quiceishbRevineAberpcdéndorhsiinl Gt ABABEC) Amnsdused with AdSPPE-1Luc

[ Okd £ €S by. 125! - HDL and 1251 -BSA. A
(Op%hgugégg%‘lgg?&@él{‘ﬁgh% B%}%)'zom; 69:225-29). FIG 44 is
a hFEE.040 agnai hiktdstab i1ius@atafps Dhéife@ase Uaekil By 38 B AT i tdinkduced

(light units/ protein) detected 5 days post systemic
witiin ASSPPEnid-vef dBBPECImA) c pYobifesatidsar 8; quiesceht etate and rapid

pro@?é%}%ﬁo&% aééaiitf@fo Q’SEZ%Z) to ApoE deficient nice.

ucrfrerase activi ed fromthe abdom na! aorta
CONFRGY) 4108 wh@ﬁgkag}/sghﬁls%ﬂqgf LaRhe aa%ﬁﬁcdli%h%ﬁﬁs/ug

(low l esion | evels). 45 is a histogra
protéinuiy thet (Figyraldd 4)) wiogad med tisemsEiguee “B) yoff AdGPRE-1Luc and
AdgaM\%qunormal injected C57BL/6 mice. Activities were determined 1 (n=13), 5
(n=34), 14 (n=32), 30 (n=20) and 90 (n=11) days post injection.

FIGs. 42A-B are histograms illustrating relative Luciferase activity (light
units/ug protein) detected five (Figure 42A) and fourteen (Figure 42B) (n=10 for each
time point) days post injection of Ad5PPE-1Luc (open bars) or AdSCMVLuc (black
bars) in normal injected BALB/C mice. Activity is expressed as percentage of total
body Luciferase expression of each animal.

FIG. 43 is a prior art image depicting an aorta dissected from ApoE deficient

mice colored by Sudan - IV. The thoracic aorta contains less red stained
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protein) 5 days post system c injections of

Ad5PPE- | Luc (bl ack bars) or Ad5CWLuc (open bars) to
whealiomgszwound C57BL/ 6 i nduced mice. FIG 46 iBCHIL2007/000242

hi stogramillustrating Luciferase activity in nornal

| ung, netastatic lung and poi mary tunor of Lewi s |ung

C i Ladu mce. Sl C ' S ;
P e e e s
athREdsARENict MeBions. MpAlédptainflomolnidyingf ebApait dtherosdherotic lesions by

net ast at nodel . Luciferase activit S red
IRL e 2 o &y Shianh ¢ A IResA COAHSRBE T huc. ( n=o;
open. par, or . Ad N=12. : . BVRAA
oreryiea G IR B B e A e
préteR) RBRERATSCARSE paRnystemid sl dotibhgf SFFPRB-PLes &ipen barigin=12)
ti ssue norphology in lungs and tunors of LLC begarin

or nhdECHDILiugwibtagk bars; ant 130 al Apal deticient mceAéislﬂfﬁﬂ%gﬁiVﬁY

Ti Ss was frazen in nd ;S ione .
obget Falt o P35 Bl Aol e BRENRATR g bt B B thoracic
ardfow s I8vedsHA - GFP in angi ogeni c bl ood vessel s of

| ung netastases; Figure 47B - CD31 anti bod

A [ )/ .
i MMEIGs #4iinaigstegramhBusiesting ehsqiitetlumcifarapen agtivify (Bl rmits/ng
Fi gure 47C - GFP expr.essi.on in blo | s .
prpfefhiny iRt GRS aRisetoph Sk RUEaT G Blags bars) o
A KR P6pelr Ha}s? b hERideNGo AR BIS6 fiflused ilces 48 1s a
~histogramillustrating Luciferase expression in nornal
| ungFI&n d4Gres as thastbgraiu ildnstbtingiiiferasg activity in normal lung,

A REPE g A aBpeEof LW el IR S e tune

c#%?or%lﬂ JHs died 12812066 ¢elld fjbdtioChatle backshr fppidiarp @ginor

e netastatic nodel. Luciferase activity was
modd snd ea tiid footpadyfer the shetaspaicemideli hjiaferase aciyfity was measured

Ad5CWL =7; . bl ack - =6;

BHLFF PSP (TG ot ABRRER L ot TP TS R OGOV Lue
Lo q — . : o 49 i

(T RICRRG Bty PP A 5} TERERL R e (09 19 @
per CEi@sagfAch drk otemgitiographs (illheraging HEFP iexpresdign and tissue

g ey & HETER. A DO Lo b L pEE e pol ke nta-tumorel
. AdSPPE. | PE. | ‘ '
BT AR G L S0l i g

crOSAEE S8 Pictlines v tBRA) inapAghiBiBation BM258sFijurd KA - GFP in
l?Fi gure OB? in mce with LLC | ung_net ast ases | ng ect e.%
i |vegselsgob, mpGmetastasesy g 1 4Gt amCD31 anti ody

angiiegeniid
PSSR A6 T BROGREN Kl o o s
inlbiebdl 828R ¢ HRAAS HuGoF i Fgurat4 D0 phisev@ntragof the section of C
illustrating blood vessels.

FIG. 48 is a histogram illustrating Luciferase expression in normal lung and
metastatic lung of Lewis lung carcinoma-induced mice, injected with AdSCMVLuc,
Ad5PPE-1Luc and AdSPPE-1-3X-Luc Lewis lung carcinoma was induced by D122-
96 cells injected to the foot pad for the metastatic model. Luciferase activity was
measured five days post-systemic injection of AdSCMVLuc (n=7; black bars),
Ad5PPE-1Luc (n=6; gray bars), or AdSPPE-1-3XLuc (n=13; brown bars). Activity is

expressed as light units/pg protein.
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and 18 days post fenoral ligation and in contro

(non-ligated animals - day 0; n=8 for each group).
WO-R@B7/0%6881 s a hi stogramillustrating LuciferaseCT/IL2007/000242

activity (light units/ng protein) in the liver, |lung

and aorta in nuscles (ischékic and normal) of PPE-|

LuciFier 494ds tarkisegam itlustraimgal udifevse (aothal)y, ad percémage) of liver

and 18 (n=8)  days past .fenoral ligation and in ntro
acyibh(Whega thedives i%&é’/o)a iy avr%ﬁ Tung @nd Iyng metaét%%’issq%&‘fmlung
cafckrloﬂ%—fnﬂgééaqn%cg gﬁjgﬁé@ﬁﬁh %QfS ORI YAdSPPE M ud il A £4ITPE-1(3X).

protein detected”in the livers, Tungs and primary

tunors of LLC mice injected in primary tunors with

Ad5CWLuc %‘Iack bars) .or Ad5PPE-| Luc (open hars).

FI 1G4 R0/-Br arq phetomiciepisphy; lusiialing; sadesglization of GFP
exiéxlels%?ﬁ gﬁg{u%gsdplfeﬁlﬂecﬁi lshﬁl#‘iﬁﬂ&étﬁﬁingf(ﬂglu?‘e%@r?siﬂerﬁ EivGaPf L
onsti tutive expression of variou ansgenes. Figures
luipdBetastasds ugiectad avitnAGSRRE-MBDE-GdiPzat i on with a VEGF

speci fic antisense probe on representative ischemc

nus dllEs 5t isonliistagrapyidipsipating eysg podiite dlight yaiss/hgprotein) in
A . treated = G, ' :
S i S Bl R Bt Pl B BleT R B, oy on

andl NGidaps Ssst RSdrhl Ivtiyn slRin @@ 6 Blnos-lighicd WhBgalS4 Baf; n=8 for
illustrate in-situ hybridization wwth a PDG-- B

ea@pgr@pp).c anti sense probe of representative ischemc
. E, AdSPPE-| - 3XP -Bt R, L.
s Gl B e P L e L et 1oty e BBk gl in

-B are histograns illustrating a |long-term

trapfgent muk aNdSERE”), teBFBEREnd I 8 MUK EERt fsmandl digdtion and in
erfusi an and .angi ogenesi s in nouse ischemc linb. A
Coﬁ%%ll.r@%ﬁgﬁggf‘v "s‘?aéfﬂ)ji in the US i mges of the
var Iifggs sg g @_tﬂﬂfﬁaéraﬁriﬂﬁﬁ?ating%tﬁﬁﬁﬁsé gulstk\ﬁwf Slgghft QERE/Ab é)rotein

artery ligation.”B, nean cap ary densi'ty, neasure
detesteduinbie dive@DIudgs avdl privhanyPruinord b LAY indeesinjaceat meptimary
groups, .70 days fol | ow f ennr rter i gation.
tumP@sWIttSéﬁé%Ng\XIéW{gl?P%gWgﬁ%r %ﬂ%ﬁ%@%@?éﬂ Jé"ﬁ ‘long term
ef f . PE-.; . ul ari | i
moug 0 AT TR e MR B Rt BBtk dh of
tiskud-gpesificy ormeasstitailebyxpuSsiomgf ngripbsd AvanSieneay sFigures 54A-C
..following fenoral artery ligatiop; 56B, 80 days )
illpsyrateotir iy lfygﬁé-%za‘iwrmﬂéﬁ B specatiy antispRsgeebes@iepyesentative
: 3 ] .dengj X ek af
iscHEfAR fRRes Mot SC AU IR TRAOGE 1RAL NG, BLASSERvVEGE
tredeedandue] Oysdige foenwd atovas;tier lyver isgaitoindirom 2GIBCMOVEGFstreated

foll owi n . . .
mouse. An arrgow indicates positively stained cells. Figures 54E-G, illustrate in-situ

'thé;ili&?f, Vgﬁsl%\sﬁﬁt h&Hh i @MsORs %lﬁ%' Bhd mR&hAY JTORBE-1Luciferase

hybridization with a PDGF-B specific antisense probe of representative ischemic
muscles from: E, Ad5SPPE-1-3XPDGF-B treated mouse; F, AASCMVPDGF-B treated
mouse; G, saline treated mouse; H, liver section from Ad5SCMVPDGF-B treated
mouse.

FIGs. 55A-B are histograms illustrating a long-term effect of AdSPPE-1-
3XVEGF or AASCMVVEGF on blood perfusion and angiogenesis in mouse ischemic
limb. A, mean intensity of signal in the US images of the various treatment groups, 50

days following femoral artery ligation. B, mean capillary density, measured as number
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fenoral artery ligation). FIGs. 57A-Gillustrate |ong
termeffects of angi ogenic therapy using PDG-- B and
wWW/E@BFoxsene or in conbi nati on under regul ati onPOF/112007/000242
endot helial specific or a constitutive pronoter on
neovascul ari zati on and bl oad fl ow i n nouse ischemc
of lCL[;g’H R11sARE n 1Y SRRIuE Yreineht Qx@ﬁbs 170 dayefollowingefggdra fartery
e varlious treatment groups, days fol | owi ng

lidaiomr al artery |igation. B msan capillary density,
measur ed

s_nunber of s/
1 et et AR oIS SR B A AL Fukar SV pAasPPE-
1-5XBBEF8- o ieg%s%ﬁlaﬁzgloﬁ in MORetithEMECliabCRighfes 56A B - mean
recruitnent to mature vessels in ischemc linb
penfusioh dsten deassrefidlyl URiimggingrtbA) 3Qad@)érf9ﬂPWgEt femeral artery

gahoR. AOTRLGoH PV BT oD ARy TSR SED  mean

Pof CaIN&Is @it Hethe Puribhieabathent
caﬁ%fﬁg%elﬁng @g&sg%d{%q%%}%ﬁ treat ed rsmuse F, colnt rol,

orbaEPEBd, - BXERR fallesier foroosb art@ynbgatin; G6R% 1981 daysr fallowing
i (note that only |large vessels are stained). FIG
feg@larllaﬂ%’t liggtied)- t he effect of PDGF-B al one or in

dI@t 5?& L MihBuckB Sl RAAIHRES R ﬁnélﬁ%én% thVﬁ@? uwsihg PDGF-B

bI 00 erfusion I n nouse i schemc

an‘dOVE@\EI algneaot ar gorhbigattdnomder irguld®ni of an @tdl@ﬁwhtﬂ gpecific or a
representati on of the a5| C r

oo s E e HE By Fpstyusemi i
6 ! 19s bBRment 80 d

AZkaP: u&%ﬂ%ﬁ?ﬁ?‘ﬁéﬂ%@?ﬂmﬁé’ﬁzﬁ% TR 2R * e

foalomﬁgefmtdrai arepy liggions Bnmeag capidlagyotessityy th¢8@nredfa8trh1g1ber of

asm d pEL8 )-TK. Fi ure 60B is
chatppelnyyio fhe RS Fincre sy of 0885w Bhed S tery
h%itloﬁ F%reugé!u Pl e \REE! ccﬁlg)&)ecﬁﬁm\éﬁﬁ%@ Imature vessels in
sual by quorescence Two primers were used:
isthenit Ciimarrﬁiuﬁres ngo days ﬁﬂhiv\tlwtfdzmmab adoydigptish. fmesthimyscle

q{%alg;] utg%gngq&pgnq%;‘ge g&&-&é%ﬁ:’t n anti 08165 %mqrgc? %f())( éEgdljl%E 1-
3§PDWEQQ&E&C&%§%Q? @%g‘in%t%c;rp%r%%ed@éﬂ kdubdleE HAWS K- 1-

ene sequence Primers specific for
JEMBOF vegtdnsogaVe, cotfoCRApSRRIE 13X Gl treatehenduskh G, normal
band, verifying the presence of the PPE-1 (3x)
cwtmw@re} lirah goqip ey FReg ¥eRsels AT YRINKIPPE- | (3x) - TK
viru z ion with the
pACPgE}I %m@%gﬁ%‘% %ﬂ%& an ecg% ,&%(%%g&r IIn( g(%iﬁingt o
pManpidgeriariactd: VRGTOMA. blbdCperf6ddn (h shawe | isciean¢ limb 50 days

schematic maps of the vectors AAPPE-I (3x)-TK
following artery ligation.

FIG. 59 is a schematic representation of the basic principles of gene-directed

- enzyme prodrug therapy (GDEPT).

FIGs. 60A-B are a schematic map representing the construction of the plasmid
pEL8(3x)-TK. Figure 60A is a schematic map representing the construction of the
plasmid pEL8(3x)-TK. Figure 60B is a map of plasmid pACPPE-1(3x)-TK.

FIG. 61 is an agarose gel separation of PCR products of the AAPPE-1(3x)-TK
vector, visualized by UV fluorescence. Two primers were used: the forward primer

5'-ctcttgattctigaactetg-3' (455-474 bp in the pre-proendothelin promoter sequence)
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Fig. 62a). AdPPE-I| (3x)-Luc (Fig. 62b) and
AdCW-TK(Fig. 62c). FIG 63 is a series of
W@b@voniser ogr aphs illustrating the superior enpoI/Hebo7A100242
cell cytotoxicity of TK under control of the PPE-I
(3x) pronoter. Bovine aorta&3endothelial cells (BAECs)
(SHEIP NOM sidd dledrewersé pARPE- taelggEa:tgec'EKttgtMGM\ZOE'ﬁ(-lﬁ&ﬁ bp in the

7 TR gene patepoe o TRl 2BboPries Spesihippnrhihen wasiotssti no
PAROHoahasr No&oﬁg Ttlﬁﬁgﬁifgﬂwt%%&%’fﬁ% ?’P@;‘ﬁ) promoter

transduced wth t
andithehHSV-VE cgene dn tHhAJBRPA(3:0)€rK vivas. fiané ar nEd) Ibprvisnze niaker
6- II Ia s for, ever r . . Bot
o e o ACRRE 1Chius PP, e CAGe BE o) Siovinys. Lane
4. Ngtm;\he mor phol ogi cal changes characteristic to
cytotoxicity (cell enlargenment, elongation and
bl oﬁ@sﬂ mp sty diyiean] eotieaiatiy njdpssef e veotokd WRPEE)1(3x)-TK

Fig g (A -Gt (Vi a7b) and A MR Ol | &
(SoTuEe S Wskhed OF Rtttk SR ACHe AR endothelial

celd rcrgpiﬂomc:lt}e pf d3emhdérn contol of o PPE-1 dBx)Ccplomoter. Bovme aorta
é‘ﬁﬁf <1: of TK under control of the PPE- IAéCSx%{
enittchiel G7ifs GAKCOIRTE HIREIVAS LI BrA TR rO PiRarAdCMNGTK and
' I t{h t]
Aé}{fﬁ”ﬁﬁ%c%% Affichy ff arckftond B 2PLe 0. W10 G80 bRI 1000.
G@Eostl wenlyprwad didiéd fowc s Vp@btrhhstdﬁcﬁ@ﬁ debﬁl‘rcm; rw&e cells

ng. crystal violet staining. Note the superior
traeiif[%?do%’i iths, vegtora ypthiouf G YoF GEN) veithowt yeripRso Thegxperiment

wa?hg‘fm%d' thidk HY6LGS ﬁl];qregen o sCfF) gf ?ggﬁ bl fS tco%é)lggld not

superi or synerg t OX1 Cli

indaite Tl déEdl& (dato lnbf ﬂiomlf) Noie thPmokpHobogicdd rchmgtee E:hﬂﬁéiens’uc to
ganci.clovir adm nistratign. Bovi ne aorta endot hel i al

CYf@téaXil%tY((Bﬂteg})ar%@fKé\tterl%@H% et wlaatednenspend cytgloiciy, (loss of
'ﬁ%%g?/ R}écl) Veg n?igfnu ] g?%))vL sy tfaeﬁtege ?IIE 'ockrt])re 51gn1ﬁca1)1tly *ower

m.4.0, thanddexposad Cells t‘rmﬁsaaaedrnglﬂc AEPRRLY (3x)-Aus ré&haiéd/healthy
as indicated), added four hours

(S“&E]sf’g%r%&?l@égg?ﬁl%wrlﬂ@@ﬁ@r ols were cells transduced with
xp S IR Hpre it o B8 Lo Kol Rl R under

cotvedl| of the rPPEIEr(Sxmen)terBOBhECBFWé@|p‘re}d‘:iréﬂ ﬂDD6JWBIi1Up1@tes and
cell death _ (data not shown). Note the norphol ogical

trapipRrbas 18 iE e dar followed by s additing ofi It ye/md GGV four hours post-
traﬁ‘&fu &he%:hfag;s F{Jﬁ %@t% 244if cgﬁ Q/i’j%bﬁgrg %%E)ndte%?lﬂm’&g ﬂ"lg’]l:ng crystal

cytotoxi ¢ 0SS o conf ’uence
vidié$)ainingXNbleethé ubetior b}&otoﬁicltfrl o8 AGPPEIC@R}H GCIVOMigh m.o.i.s.

Concecr}l t 5561 tls!. gnser%s g‘:ghétgg?crggerallahss Sfl(lst(r):tlendg tthg sﬁgéi%kr/ s-l;r}fergy of
endothelial cell cytotoxicity of TK under control of the PPE-1 (3x) promoter and
ganciclovir administration. Bovine aorta endothelial cells (BAECs) were transduced
with AdPPE-1(3x)-TK, AdCMV-TK and AdPPE-1(3x)-Luc, as described
hereinabove, at multiplicity of infection (m.o.i.) of 10, and exposed to increasing
concentrations of GCV (0.001-10 pg/ml, as indicated), added four hours post-

transduction. Controls were cells transduced with the vectors without GCV, or GCV
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FIG 66 is a graph representing synergy of endotheli al
cell cytotoxicity of TK under control of the PPE-I

w@ 300y/omisenot er and ganci cl ovir adm ni strati on. PG&XHQ2807/000242
were prepared in 96-well plates and transduced as in
Figure 65, followed by the34ddition of increasing

witHonC estidrat OB SxHiké Ivat Gerforinndd) twinf Iguvwelh plikes, 12 wells for
posttransduction. 10 days post vector addition, cell

every ayionp-+ othagontwle dif Aeldingdsshgelt dpatha(dats apteshown). Note the

o ) B B AL L Lk B Dok o
bldwdiibss) @adRotskisiiyt (loss e cohfl@snge Conigdrt tin iAPPETK(3x) + GCV-

expression of ADCW-TK. FIG 67 is a series of
trepled t asHp.crlog sigmificantly deweragansentiationspeeV thansgplls regpesed to

A@gﬁ%ﬂgl ial cytotoxicity of TK under control of the
-1 7(3x) pronoter and ganciclovir adm nistration.

Endatiiebé & a pRpYiresreaaribg symeigosthaldoteligledeliscy(dtdEity of TK
Human unbilica nglﬁn end%t helial cells (HUVECYZ{] and

undemeantigbtof dhe FPEF Hiarprmpier ord setirlovirepanisratin nBAECs
b R oo B g P B MG BEIRE dy

adfitioni of @hcrdddingl ebhcnestiddy OMHOAID MNgahl) aGCIN f@ifr Bours post-
mg/ M GCV four hours post-transduction. The experi nent

trapgdnctien.f ) davd posii estor pdditien.psil| vighihyeuas degermingdsusingrerystal

.eveiy. grou Cytotoxicit n el | | Qgi c
il PG sRisoh rARe R ot APPRSE, GRS TV w cov
coR@tratioNsBek it 000/l ecoptpesd GithCihib atioNg Cofdtiv@ble TK

of AAPPE-T (3x)-TK, + in the BAEC and HUVEC

exprgbsion eSAfGMPHS. 0gi cal changes characteristic to

t LGl t l I { l | . .

CY B SR oF BRGPETB O pp SRR iy pymeni

endfficlidlecabernas shaneaiden cbisE 3f ane MBE1 CBix) Uireoter and
(cells remained small, rounded and confluent). AdPPE-|

gap@glpviruadninstetionr eEnviotheirl fBednalaprtice ppdothabiel celiy (BAEC),

68 is a.histogram,reptesenti { specific, .S h, O
HSRab RS el oy Rt (G REYEGH” B aphEpqRbaRh Jefoman
hep8mBPEells ((?PébGDZ%O NhiBsn ARFmEARNKLE ! f@tbblasts (NSF)] cells were

adm ni stration. Endot hel i al &gAEC and HUVEC) and

tramethiced GNP RIE-1 (3 P, AAGIRE-MNER)-Lue o & MME-T aparsid of 10,

robyibR s, BB iR o B OEY, B b Bl Trdiugtign The

experfBERY WaSPérioPied NS iR0SE-WeRNpIEST 110Nwell9 fBiR%SerpOSloup.
vector addition, cell viability was determ ned using
Cyuotpsicity anil cklémagphrilogien) chiuges weredgegied fggroscopically four days

endot hel i al cific cytotoxicit f oA - + .
PoREHBHsGY ool P SeRreion SHoepGer L oL SR SR o ocV in
th&BAAE di8 HUFRE chibdres RforpBol8gieflldhegedicharacteristic to cytotoxicity

phot om crographs illustrating the endotheli al
(celbbelatgement, elongation and bloatedness) and cytotoxicity (loss of confluence)],
and the absence thereof in HepG-2 and NSF cultures (cells remained small, rounded
and confluent). AdPPE-1(3x)-Luc + GCV were nontoxic to all cell types.

FIG. 68 is a histogram representing the specific, synergic endothelial cell
cytotoxicity of TK under control of the PPE-1 (3x) promoter and ganciclovir
administration. Endothelial (BAEC and HUVEC) and non-endothelial (HepG-2 and

NSF) cells were prepared in 96-well plates and transduced as in Figure 67, followed
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cytotoxicity of TK under control of the PPE-I1 (3x)

pronoter and ganciclovir admnistration at extrene
woredoviopds8zity of infection. Non-endothelial (NSE/IICedT®0242

were transduced with AdPPE-1 (3x)-TK, AdPPE-1 (3x)-Luc

or ACW-TK as in Figure 667 at the higher mo.i. of
bylﬂi& adlditibiovefdinoyeating aﬂmmrzﬁﬂohgt(long/ﬂﬂ) G@Y/ fdurRdhrs post-

our .hours_ post-transd ion. The experinent was
“aaécﬁ’rf PRel® days eest Veﬁtogeéjcﬁfepm: J aiabdlity yeas\Rstermined usingerystal

V1(\%ét%’éﬁ?%1€%g\}t%téegtﬁran &4 r%lgg’%gflgtgﬂl%} @B@&P@{:ﬁgﬂogﬁ ty GRANBBE. | (3x) +

G@‘d&orﬁpaa&dsdmﬂ‘lembn-sbhmﬁc ttetolk Rty O@fAdeji\ﬂ@CEK elGABF cel |
(3x)-TK + GCV, conpared to the

% ogy W th AdPPE- I

non- §§ 874 8 SE%So@foyé}Oé?mwwanb@@wtmnng@sﬁndqﬂ@hav@ele@ve
| i

vy R ol DRREEARP o eShoRt, P VIR RkCon sausggvr

admifniFtkation die exteemnd moltipbitity bLidPRiGoh. Wl)enabmenﬂemsam dells were

traflgped vk RF (romey Eh%%ﬁ%ééénnﬁﬂéa%aiﬁéé Rigure 66
at ﬂﬁle(fnéﬁék ﬁ1 &%?IT{)@ fﬂj&g&? ?S{ ﬁupadFXmEtga%oﬂl ?tl HPgZ%lPE}d’d“ fc;)ur hours

postAprmkdiotidn. aThes egperiatent has peifomhied twib®)rin 06a0EPlagess il Z Gvells
of 7 mm 5 days later, 101 1 PFUs of the adenoviral

fory s¥eRyr $1quRd @EO‘IOX{%() ank cellcmerphelosivalTkhangem\were  detected

SR B ) S5 T B s

marpldedsi with AURBEHT(8:9)- TR HeGEFT tbhped tdthe hbﬁ—sge&ﬁcd@gxotoxmty
post vector injection, and |lungs renoved for

of AQENEY1TRnCaYd anal ysis. Control mice received saline

andg t S Yenql ext ent of
o HELONRL S, LG OB RN SRR RS o freion of
metdsenitc egtoiic @y 1ﬁ0ﬁp@re&§rds§ioﬁ hffspKfmm ¥btolt 6 eHeCHPMIIt (Bx)
AdCW-TK + GCV, AdPPE-I w thout GCV and GCV wi t hout
Pr%‘é%%@ gancigpar (BQV) gdlalrmt@tlegr bmg Imetastasest ofid.ewis Lung
f tat i i n v
CoSFROLELEYIRRERRLER P IS e Yt e 29 b
incetiation ef LBOduganedlis ligvithe (B3t va!hiohtW@tdl ﬁtatéd'ﬁlﬂsoon as
net ast ases were induced in C57 L/ 6 mc the mce
the; prvagry dumpy reagipiia pref dimmhe dayichtsi Ya 1 PEE s 06 ths adenoviral

vegtég ﬁéﬁpb&%ﬁ)ﬁﬁg Ggﬁﬁ%@émg) I (Eﬁ/ AQQBB-EI (3x)(-”?1é)W1-J[-hout

G(ﬁt‘:ﬂsweiebﬁgl&%de iRGLBY @il Vol RIRRvAIERE 1aa&JysfdtCﬁﬂ) ﬂ([jg/lt@ GCV
24t h day post vector_ injecti on, and | ungs renove

injecdions shhiernicgfware, éaqrxfwgd eBtthe 248 dey poBrieclor injegion, and lungs

i t
rerf R ERRROR SpEPR, OB SRl 1Rgepa GOV, Mot
theQipflifieatle dedice® ex@ONPRMStstafc @Pﬂé@@ trdhe QuiBRSST AJPPE-1 (3x) +

GCV-free (greater than 85% and
GCV treated mice, compared to those from mice treated with AJCMV-TK + GCV,

AdPPE-1 without GCV and GCV without adenovirus.

FIG. 71 is a histogram illustrating synergic suppression of metastatic growth
by in vivo expression of TK under control of the PPE-1 (3x) promoter and ganciclovir
(GCV) administration. Lung metastases were induced in C57BL/6 mice, and the mice
treated with 10" PFUs of the adenoviral vectors [AdPPE-1(3x)-TK + GCV; AACMV-
TK + GCV; AdPPE-1(3x)-TK without GCV] and GCV (100 mg/kg) as described



10

15

20

25

30

AdCW-TK + GCV and saline + GCV controls (greater than

75% . Figs. 72a-72c are representative histopathol ogy
wG@e@viooiss2 of | ung netastases, illustrating syneehii007/000242

suppression of netastatic pathology by in vivo

expressi on of TK under cont¥ol of the PPE-1 (3x)

heRSiIBRYVEr TRNGic@ansgt dcpificed 6OME)244diay posttveadot Bijectibiyrmd lungs
net ast ases were i nduced in C57BL/6 mce, and the m_ce
rempeet & asessmay @Hbe lang metastiaes oG PREP! Micet sFevedasive_and

ol T Ry BB o + v

trdafkIenNRAP Q¥ Mparthl &o NinE@stAEE SnasaGh | GCTeteeon(gidacer 2Rk 888Y) and
post vector injection, and lung netastatic tissue

AJEMYsTK 7io@C¥rmndmabine ©1IGQ Y sgnteqls aaterthap 7528k) wer e

sectd.on d stai ned w.th.hem i in.

tho el a8 oit PeRutid nBRERERI RAO SORD. bl
i ic istibprbdsioat ptRstAlRS BahEls@sbi IoMivb WRERsbit bf TK
B A R e i i A R
un@eryeontrpBef the BPEr le(3xd prosansertantispecielpyil g‘é@t\/ﬁ afwipjstration. Lung

sections af ,i nduc | ung astas st ai 1\
meGRe Hh L E 2bE oo TS LA ERAL BT i of e
adehdyil KadtbRY AIPPEL Oi38)-ERNAGEVE AICM VITIS GENG PAGERIE-1(3x)-
by in vivo expression of TK under control of the PPE-I

T 3xthopt 6Dt end £3dV JA0Q e/ kkm)i 25 desxmibeddwrinbore.afling mice were

Sections.fraom LLC | ung, netastases, i nd n .
soff e oG 21 8% Fope ot e PR R HHERQaBC e (fies. 720
an@M LS P Bgdeskshd (m%r 2 d)i Wore 3bdionss an®stafmed viiftdh&aitex@in and
of apoptosis by the deoxynucl eotide
eosinan Notg e masidyaceriral URPrasisc knde numerepe clysterg PONEpyonuclear

inﬁ&?a?%r_iﬁ Sl%ert]%gat&?segﬁnlaﬁgﬁg Vﬁ%ﬁg@gg@% Efxg g—g@lcmé\/(?d}r?lﬂsﬁ%&m (Figs.
72aTBXHOR). st opat hol ogy (73b). Note the enhanced

apoptosis in the lung netastases fromthe m.ce treated
Wi t hFignt7BaviéhatsreptiPpEative Bigopatkelogy seatiogs of indycedhigLC lung

74h are, repres Lye hi st.opat hol sect f. .
midaRae it ViRl P kerdl S e ROl R s rusrating
syRBilghc GAARRIRNSG oPfunhdt ipoPREBYyaR&8vo edgrékaionadfl TY uhb& control

endot hel i al - specific, synergi c enhancenent of tunor

ofathe gtRIB1 <3 1)y piomopérvandegancisdesiio (GOV) TministeationonBectipnp from

PPE-1 (3x) .pronmnter, and nci.cl ayi r .

LG ifastion AR BB L ATt der IR ale71b ere
fikd¥0 HEE SnbREdA BP LA RSl a5saldie forl hdfdafti#s &F apdptoéBbby the
were fixed and enbedded in paraffin, and assayed .
deoaynuviiiotide drassfofasapegiatsi €UBY-nidkeenddabaling([T&BYElgeassay using

transferase- i at ed dUTP-ni.ck | gbel i TUNEL)
g R0 RRge { En R s Ao f0Re, S8 1 ospase-3-
sﬂgﬁ)ﬁc(fﬁrﬁunom@apaﬂﬁﬂogng’}? ASRREER efReedd !aﬁ%ptosis in the lung
i mrunohi st opat’hol ogy (74b). Bl ack arrows indicate
metastases from the mice treated with intravenous AdPPE-1 (3x)-TK+GCV.

Figs. 74a and 74b are representative histopathology sections of induced LLC
lung metastases stained with TUNEL and anti-caspase-3 of lung metastases,
illustrating the endothelial-specific, synergic enhancement of tumor apoptosis by in
vivo expression of TK under control of the PPE-1 (3x) promoter and ganciclovir

(GCV) administration. Sections from LLC lung metastases, induced and prepared as

described in Figures 73a-73b were fixed and embedded in paraffin, and assayed for
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erythrocytes, red arrows apoptotic endothelial cells,

and white arrows apoptotic tunor cells. Note the
wenivaness2 apopt osi s in the vascul ar (endot hel i BEY/IL2007/000242

regions of the lung netastases fromthe mice treated

with intravenous AdPPE-I (3%)-TK+GCV. Figs. 75a-75d
indicaons ey rapsplosia thyvtbe ideomynotiestidepatns frapgymeaitated AT Pafick end-

ti.ss nmurine |u carcin illustrating t ,
i FONEDY e Sk eine 0 KishahdirasTanspesisnCapbides, Ma) (Fig.

743U CHFNER %e%gﬁ)e@iﬁ\éiiﬂl‘i’mﬁl)éﬂirsﬁ)gﬂhelbg?g’(%. H5GE hicate

of the PPE-I pronoter and gan ovI r
ergbiiwcytes tredarirows afBptdticomsotheldahckll€ and wghitert@sis apegtotic tumor
Fi 75a) livers (Figs. 75c) and normal |lung. tissue
celi g].%’te?‘glﬁ)eﬂilﬂ&ﬁé @agﬁﬁg‘_s (R &5 aéaﬂafsﬁaé&gﬁl@wdé&gms °_§f the lung
5 € ! in,
B e e Bl oS BT X TR GEY.
ant iIEgD7 3-15d amuramticntities oamoachiNopaholbgy sdetivhs of tissue from
i ndi stinct vesse]l s and absence_ of continuity or B _. ..
g e ﬁ@rqlﬂolf‘%rn’éluﬁ‘&t%t'gée%‘df’%iﬁlﬁa’ﬂ?’ﬁgl SYrgsgic bibition of
IS 1
o e ST Bl o0y S St TR oS Sorlol L AR TS Profhoter
an®Piganditiosr ((VEN) ad@ytierativn.c Kections fiopoLBC dal)g métasthes (Figg 75a)

. et astases vascul ari zati on (angi ogenesjs). Left_bar: .
tivggseéPies ?5(5%5@ ung e @5&%—: Riiieeced s raperefbascgsyeribed
. 76 i ' i h i QR
A R L
anpepaiesis dyi antit @D inmmwioflox¢enes.si Dotothe Fotnd@istinct vessels

control qof the PPE-I (3x) pronoter and ganciclovir
ang @bﬁﬁ)ﬂ%@gfﬁm@t%tqrdﬁan% indHag petasiases Epe JFPTR-48x-TK +

o [ t ' .
CQE e b, | HAr TIPS £ BETe 610 DR ERRE Bl gscutar
dehgitypassedsinient, (Iamgde PraPine Middit Cyberatiicky| Incorpodiedd off nhe lung
Not e the absence of c¢ytotoxic_indicators i '

I
mgtasitsetivar il arizgtiony (Feidgenempe. &efﬂbﬁ@cetd?%l?%x)iﬁh%\/; right
b#%p@_%(ﬁgwghgq}@@ the profound cytotoxicity in the
omm ce

ivers reated with the constitutively
exprGs a6l ishul yvesEitatt e MistopghdlogaredtionfFf Gssue/frolephaing ldver,
. RT-PCR anal ysis illustrating the organ-specific
illgstigting theqbseice o epatofpaisHy shinpyiva Rpigefin ot vadergpntrol of

PPE- iCl. OV L, . .
e e T e S i R R
of priep desthg DLOI 08 hetwesks BlddcddSadl preparad as deseibad in Figures

described_ in Figs. 73a- 73b. Adenovirus vectors

T3pAdpprete fixpd) anck erberddsd dmparafin, apd samqdnwith disgagpxylin and

r | jpye N S| ! t [ .
N S SYEORI A 3 B PG
AdPHBHIKFGCHN@xP (lgansmbly scegiaest tRWd mbfdintlf@t@aticity in the
.organs was extracted, as descr.i bed )
livers from mice treated with the constitutively expressed AACMV-TK +GCV(right
panel)

FIG. 77 depicts a RT-PCR analysis illustrating the organ-specific expression
of the expression of TK under control of the PPE-1 (3x) promoter and ganciclovir
(GCV) administration. LLC lung metastases were induced and prepared in nine 15
week-old C57BL/6 male mice as described in Figs. 73a- 73b. Adenovirus vectors

[APPE-1 (3x)-TK and AACMV-TK], and saline control were delivered intravenously
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her ei nbel ow, and PPE-1 (3x) and HSV-TK transcripts

anplified by RT-PCR PCR wth PPE-1 (3x) pronoter and
WoiBW7%6sgene priners. Note the endot heli al - speRCT/112007/000242

expression of TK under control of the PPE-1 (3x)

promoter (center, bottom pdhel). Figs. 78a and 78b are
l4gtagp Ipssu pilimstyr @tion geraovanhe afice wisrd seerifipalioi daya pdstnaaator

dtoxic radi afion i rine colon carci
njeeHirgy a&aans @V@é?cﬂﬁf\?%f éh TR O3RN vsaSvségﬂ%teg 25 described
hel BRI ER BT X AR SROTKC BB by RT-PER PCR
withOPPIB1 (3 pBymoted and @E\bﬂ‘ﬁl gawrgairhasi Aotevitenerdhthetiairapecific

di anet d hed For t | 76
PR OF R AR CREEOL S BT S SR BIIes (T MEOMORMED o

T O

toxio iersdiatiors i BalHky nsiriga i colonacdrcidemaytumor tmodel. 20 Balb/c male
progressi on i gure 78a) nd no significant, weig
mipg, gged Fivgke rmbsatedpw@% 536 PO190; qarqz.%qmaa@%llssly%ﬂ»g.lgﬁ.t@gh
0
o e Sl o RN PO YD, BF 1 ST Ot Bl AR Rhen
theemproe slinnoaterdfad Téachatien mmn tHoo lumxfr \toﬂlﬁneP%a), tl(ean)nor axis was
ompt er and ganciclovir (GCV) admnistration.

calﬁ‘él@@de’&mﬂ@gﬁp dle foymylagV vRERE xR ds theshont @5@&%% the long

I 1
o rare ) (0% RUATly DorfR) ponaGieiRR) A5AM delay in
turﬂ@cprogxfsss[mdm?@rb 78 xand 6 gniAckadyMreTdhlt 1088 (igiej78b). ed
|ntravenously into the tail vein fol I owed by 14 days

of &Y y93-hi§ dpstrieohagiziste\suphiession o mso %ngubawme
I\Ug | R oméf\%{hecdrﬂﬂfé&fj‘glﬁ)dthel% 91?(}'0 raegﬁ e%r%@pﬁrﬁir %Xpreﬁsmn (ff TK

m ni strati on

under@pnatolsef. thd BRB¢1 BR) plmma%aﬁasledlram)%ﬂ@mktcaﬁohe 100
fornmul a VV=p/ 6xa2xb (a is the short axis and is the

male RglbAx jnaipe agsdgd W?%? werswRoGHERset Yithdr 166 |cah>e cargigomaRimor
cel?sayAslélocHPﬁ& RN dxfY ?e%gﬁéa% 6an9a 71991 ?P?@%f"&ﬁé‘@lrﬁfi‘ Pdtors
progressi on over reated h

[AHHHE-QI (%:D-&M/ or AQCMYCTIE awesge Iilﬁject’ted lllllimarveid@isly‘rﬁlto the tail vein
ression over time, in AAPPE-| (3x)-TK +

folf g B O FRily ObeHBEL S, irhsn (V) Migtke body weight),
WBFOBESRAOT SETold TEioc B ACMGTK e SR LR8I B o

tor
nDr f OOr €ssi on over

1odah5c@5naml Eﬁhd)rnﬁ)ldm@@’ds taﬂse&ﬁeddicmrﬁﬁlg tbitle FRMuBGwE/6x02xp
mean tunor vol une progression over tine, in AJPPE-I

(o sy shoet pxis apdf 19ribe dong axayuFigadda sy mogn ugnog volume = S.E.
on P1RSE ALY SRHRIP s 00 LR 087 LR ARG Bk v

tinfeaGhi éﬂoﬁps ulél@fee WiRtradiatheipher 8y 79¢ Ghbivk aaddnl Yumor volume
potentiated only the angio enl c _endot hel i a]

PrQEEPSSIONaPNE P i mnAdl%REgé \Kedt GCV Hgript-mice.3,dig T1d shows
mcal TRAbF 901{11%6 ptl)(?g1gs%ﬂ)n S i }n%,d VESERIV-TK + GCV treated mice. Fig

79e shows mean tumor volume progression over time, in control saline + GCV treated
mice. Fig 79f shows mean tumor volume progression over time, in AAPPE-1(3x)-TK
treated mice without GCV. Fig 79¢ is a representative example of the gross pathology
of the CT-26 primary tumor in Balb/C mice on the day of sacrifice. Note that

radiotherapy significantly potentiated only the angiogenic endothelial cell
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AdCW-TK (P=0OM) (figure 79c-79f). Treatnent regi nens
wth all virus vectors were ineffective wthout
wo awi709d4862 apy. Fi gs 80a-80b are representati vePCT/IL2007/000242
hi st opat hol ogy sections of primary CT-26 tunor show ng
synergi stic induction of tdhor necrosis in nurine
tra@Qrpflo-adrEdted Mectwy, AIPPEAIBRETK s compdred tpthetrion-targeted vector,
radi ot herapy and expression of TK under contr f of the

AdopeEVTIC Ipy0 9d b ragwe Rad 9§anapaiment Feappgny) with all virus vectors

adm ni strat.l.on. ' from CT-26 col on carci noma
WEUHS galivﬁ%l]gle%tgﬁgﬁ%érr%red as described in Figures

79a-F{20 3080 fateX eshresedtatind edkieshtiiologyasatibhs of giihary CT-26

stai ned with hematoxylin and eosin. Note the areas of
tumer: plesaving CraQiEisBO ddugtien f AMuPmReEPsiY 1k SYBIneraion gypioma

W th conbi ne PPE- | { + +. | e i r
wilh e BRRY e, Pt Wl RO SRACRE TR, fhdeP Bl of
thSPPEI1088) fomofduae Ganditleed YGCM) admbdsteitioanSedtion®fiom CT-26
stained wth TUNEL and anti-caspase-3, .illustratin

colpprergnama fHeeTe ﬁf}m@% 6nd prrpateRatsi dgpertiefl|in Apgpres Ay g were
RSP A0 SRRREC SRS KA B e e

ards QTRERHsi A (g B0AT bed SMhiilali6xM3sua @RigN8GY) vt eimbined AJPPE-1
Sections from CT-26 primary colon carcinoma tunors,
Gindiced landossrediathextpss described in Figures 77a-77g

were.fi¥ed,and enbedded..in raffi S :

monien SPES B e R oAby, BBER SRl hrimary
coldPhsdifsAs Amsth sfafRd GiPTUNGR, Siddmtidlagpaserd, (lsiiing synergic

assay using the Klenow FragEl (Oncogene, Canbr.idge, )
enfymce(uRnigef e@dethelisl ¢elh and twaesRepiogs &p sempined radiotherapy and in

.1 mmunohi.st o ol ogy . (81b) th ' PLOSi & ;
virgrypesish SETR Erdelsfalhr AP PRLr PnlTRah Sy MR Rovir
(aesh) adfafiddatibA. t BectidROREm CIN26 figintirg eooldre @hethonal umors,

combi ned radi ot herapy and i ntravenous AdPPE- |

ingBye)l -anH-pEPiredrasaieseribeds iny Bighies shfedlt/gweern ifised pad rorbsgged in
» . ; ° .

oGttt kel L osiyf By R AR ARl msfrase-

mg%ib@&camptni@lé stidebélglg alruedtll) asdyt usibp dEopiends-HoyeEl

mbi ned radi ot herapy and in vivo expression of TK )
(Qmedganec on€ambridge, t hdAIPE- (Fig.3x)818) oneedr apfircaspase-3-specific

. ganci cl ovir admi nistration. Sectigns -

e e () O B oS P o PR B e

3-8 sARS ChidiBMidl Relld @UbER thumkS9 MR thefrhicedreard with combined
enbedded in paraffin, and assayed for indicators of

radipthetrapyi aad ytravendusedifis & (B sPeteENe

TR 208t ol ogk PLAS AL AN ! Fhced primary e
cREHONN s $8héd walROanti-caspase-3, illustrating synergic enhancement of
endothelial cell and tumor apoptosis by combined radiotherapy and in vivo expression
of TK under control of the PPE-1 (3x) promoter and ganciclovir (GCV)
administration. Sections from CT-26 primary colon carcinoma tumors, induced and
prepared as described in Figures 79a-79g were fixed and embedded in paraffin, and
assayed for indicators of apoptosis by anti-caspase-3-specific immunohistopathology.
Black arrow indicates erythrocytes; red arrow indicates apoptotic endothelial cell, and

white arrow indicates apoptotic tumor cell. Note the GCV-dependent apoptotic effect.
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white arrow i ndi cates apoptotic tunor cell. Note the

GCV- dependent apoptotic effect. Figures 83a and 83b are
WO eS8t at i ve hi st opat hol ogy sections of |i VRCT/IL2060©0242

and i nduced primary col on carcinoma tunors stained

with anti-CD-31, illustrati*fg synergic enhancement of

i nhifguwréso8Badnd Fioare vepmesehtative aistapatiojogycsebiionsdf liver tissue

adi ot her a and in vivo expressi.on, of, TK unde ) .
anf, e TERRn o PPLor iR TRBr e R AHEE D Sl flustrating

o ] i H g o t 1 1 d o .
o) SIS e, LA o85BS
radiottierapyl andih pive papessias ofl EEcuridee doritrol leif ¢her BRE-T 48x)7@gmoter

an. #ragqlgllg?&megggﬁgggg@%né%gattyantfféﬁgp 1?\/%9 t{sseu%%ﬁ? aWdth—%
pribfBH BABA SLRRRE ] gllgﬁ%}/sr g@hﬁ‘}}gjlu?gcg gﬁé\ﬁ g%gp%atﬁﬁescribed in Figures

eryt hrocytes; wn totic
79efidgtieet fiabd aad lembadddvihifaeaffiny and feacted atithseralpthptiaitspecific
f, r.cell. Note th xtensi ve vascul ar di syuption in
an?@% 'W\‘Qﬂsﬁ%‘?@a}ﬁ?%- el wtpvhahpaiss YRy es: red arrow
indi@AOI A ARYRABMhliA LAY BRP WhiteHEFdRy Indichids- abSB(THY thlRbelt
conpared wth the normal vasculature in th Iver
Note lthes exiBBiiye ve$dBlar 8disruptiore n else nimadns Vitorhi the apt hodategy with
%gcti ons. of nouse liver ti sgge show ng tissue-specific
(V)

16t oritteyanst and e RS p A BRk TG aSV ot Sah gempared
: = . er and ganci cl ovir
Wl%c&ﬂﬁ%/gl@gld@nfvﬁ%cg? Pg}tg i'ﬁ%){r]?.e { é%%e?%gggﬁ)r om nouse |ivers
expd¥ed 8o in remedentativé AdSBpathologx ) sediforan df AdGide- IV tissue
i on, re fixed and

and GCV, alone and i.n combi nat
shQyige dFes-snse rcﬁqﬁvmelwaw{.gélpﬁrm K gaprgsnny yndsr sepfrol

o LR A8 DREH Sl TR B g o
maonke Viges uWxpbsadbioos nedtors i(APPB-1t (3&)-AKPREd IAJCILY-TI) and GCV,

treated liver (right panel). FIGs. 85a and. 85b _are .
aloge A s} $AURERGHND; AR %?‘%Eh gad smbedded Hepaplin japd stngdowith

. | . ]
he i Y53 g, X SRR Bl RAG00°0R, PRI SHK nd
gandidovik gtefidpatel)n ahd thesaliseng cavasculamabridriv@)itiesein thei AdRPE-1
the left footpad and received irradiation into the
(Gones tregigd livey @ighpans). 10, or 15 Gy under general
ane : V. 1 [ )
B O R and 5940 LA PHRTEY Bl O o Rt ron
toxie immdadtion\M& IGHTBI/b sy danciherad arttasetia shdalel. 3 IICSEBIsE maltngice
dose was neither therapeutic (Fig. 85a2> nor toxic

5

agqcti%Yeeb% Biere moglated vadulewi Imnlgd%qri(sié@@a LREy geldy ingo the left
; ) o008 e S

oFHRPREP ALl iriBhEN B Srd LRRENEIL Y 0 BREs Gy under

gednal soepthesia) 8ndt fOHowinderentaal bOlthohrinkey Pitod. (MiXE were

pronot er. and ganci clovir (GCV) administration.
sacrificed 28 days post tumor removal. Weight loss indicated metastatic disease. The

5 Gy dose was neither therapeutic (Fig. 85a) nor toxic (Fig. 85b).

Figures 86a-836d illustrate synergistic suppression of metastatic disease in
murine lung carcinoma with combined sub-therapeutic radiotherapy and expression of
TK under control of the PPE-1 (3x) promoter and ganciclovir (GCV) administration.
180 male Balb/C mice aged 8 weeks were inoculated with LLC cells into the left

footpad. The foot was amputated under general anesthesia as soon as the primary
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180 mal e Bal b/ C m ce aged 8 weeks were inoculated wth
LLC cells into the left footpad. The foot was
waepovasezl under general anesthesia as soon asPCTEL2007/000242
pri marytunor devel oped. 5 days post anmputation, 1010
PFUs of vector [AdPPE-1(3xHTK or AACW-TK] were
tummj éorhged.ni dayshmst anputatiomn), lOfOQHMVWOr][Ad@ﬁESI (Bi) TK or
&y Etra erLto eal injections of GCV (100 kg). 3
'BJS VSR Il “§€ﬂ nialy veiny go‘ge@/byd dée @fs of daﬂy

1nt{%)gh%:i1§§r1?19§1 er@}(‘l;&g Igfdr?)grfxERHest ggpgs?txfﬁ%/\‘gll nééévﬂ3n single 5

Gys dosei &fajadmﬁharapyaaﬁn&ﬂeai thaaneusest cchemt waltverd aidrmmswrﬁi under

55 days, Fig hows survj val dPPE- 1(3x)-T
R %65 é@%mwglu?w e DT roated mice

m [ S e
o] S 4 uF 5RO, OB A SO

sh(pms ﬁmtlllvalt (ﬁ'dAdﬁMW THeraargi agen ch mmh\@suﬁhval ®F kaline treated
scription-targeted vector, AdJPPE-1 (3x)-TK,
001&‘6 fegd Veter that F tla?r'g‘@t signifisanthi potagidaied PRIY( the gmetogenic

en8GReIBO Y ?Jﬁs@ ﬁrt'ﬁmar & 5@%&)3 A@ﬁer agx)vlg{ éz)mp a&é %Iée non-

vverelne ectl eWIt out

targeted avester,i AGCHIV-NKS (g rartsbsiod) Tigateredo trbgihieas vaed bll virus
cyt ot ox| ci ty of Fas-c under control of CMW pronoter.
VeRBp; Wrse HHEFE earidiuk gadiotherary. | s (BAEC) were st ai ned

oo PEITE 10 86h ey AR Bl b SRR )

of Fhs-EMdEADida 0K )CMV filvihrolddC Beriny aoﬂmemﬂbmehﬂmns QBAEC)
and 24 hours after, the addition of human TNF-a

Werg S@IeA Wi cert celet 42 s aRigs wansd éctmdwefédloo (o8, “To0o
f
AL N0 TR 3ol B RSN v L o
neghtive lcoptrat)) tand RdWong «fieh drcaidithpref adnah TNF-alligand, in different
replication in 293 cells with CW-FAS (bl ue_ dianonds
coneshpatiwg. t Yoembe eduededakiliyape BAE WHSe phigh moi and
Rppded stocks of CW-FAS and CW-LUC were

rat

Cm%term ned by PFU assay, as described herei nbel ow.

Dat ?aiI(i} 888Jlsozi gm;bhaﬁ“ pateelevelbpipbacihes/ise etha@BedeyREad &f Viral
ue assay in log-scale. FIGs. 89a and
fepé%thnsmé% @?kl%‘éﬂ bﬁl\é}{oﬁ@ ﬂdpmélampn@fg @0@@Nedé@| My ddIC (red
tr t
salH4S" L el DS OGN U908, B CEhEAS, 80 LCRRIAER, Qe

dewnhihewy -HHIE bisay asedesdribaly Beraihb@bwl NDg@tik Plotted as number of
photographs of plaques from CW-FAS (left) and CWwW-LUC

PlAGReSHIGEn ORMPYEHY £ @ﬁ’Fhedﬂ%qy‘F iagiay inkogesclgken. Pl aques
T Lg:ﬁ%@g ’%gd I;%Pghg lr esr%gl?y of ?ﬁcgcgérfqg %Sﬁoée(ﬁ &étg%llu%’tmg
thepliigheaahty off I&dllll-tt@delbypraaﬁmm ﬂsussinfection (plaquing) with CMV-Fas-c as
compared with CMV-luciferase. 4 days after infection, photographs of plaques from
CMV-FAS (left) and CMV-LUC (right) with identical dilution, were taken. Plaques
from CMV-FAS are clearly larger than those of CMV-LUC, indicating a higher rate
of cell to cell spread, probably induced by apoptosis.
FIG. 90 is a histogram illustrating the specific, synergic endothelial
cytotoxicity of Fas-c under control of the PPE-1 (3x) promoter and doxorubicin

administration. BAEcells were exposed to 100 nM of Doxorubicin 48 hours after
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FIG 90 is a histogramillustrating the specific,
synergi c endothelial cytotoxicity of Fas-c under
weonroedssnf the PPE-1 (3x) pronoter and doxor ubCTin2007/000242
adm ni strati on. BAEcells were exposed to 100 nM of
Doxorubi cin 48 hours afterwvctor (PPE-1 (3x)-FAS)
vebtoRSHHLE (B QOF A PBard¥Biotion 00 EEE: DagrPHIORe: DxoiubidREPHE-1
(3x)-Fas-c ‘(orange); Dox=Doxorubucin al on%&‘é}%’r een) ;
(3RFEasFAGRRE)] DoBxPoRAsb(sie djonen (eresnda PRERANTI G (3%)-FAS
[1s re staine ith crystal..violet .
B oo aE At bR g SR ok PRl e g8 o dhbbector

trafk&lcAsR OML Bl WiablRy Qvak NBsesbdiniidr6fBpicaNyIe Nt il significant
endot hel ial cytotoxicity between AdPPE-1 (3x)-Fas-c
syaergly ttosrslothtsiial aytotxiciéy badweernABPREd (3xX)yFasghangd doxorubicin.

t] il trati ' i nducti or .
g genalr T o grb e EB e BntirEchboRy ugtion of
angfr?])g&{esfshﬁl cABhEQLd AssilehBoRRdes g} IVEGIPREdEr 86 cortidl Seke the

I neered constructs (undisclosed procedure) were
endothelin PRI 103X )i Theus enghi@eresugspisenesh (endisstpse® pragedure) were

o BB R SREPL B 52 AT B e
cog%(tfﬁfWQeiﬂPe‘éieﬂ%ﬁ AdSPPECOL3Y VBE viehRs oft chatyl NdSPPEC-1-

lowng 2 weeks in culture the constructs were
3xf GKB chdemoviiedele@pntsd ctifush€dr 4hgurs).af dleaving 2 weeks in culture the

Vascul ari zati o xpressed as the .nunberk, of ;vessel s
COPEFUSHm Werg nti<g eéﬂr%ierdg%(gt o[ ?dagpéaﬁﬁlpeggc?]iag%éarfzﬁé fwas

' | 5 d P@teriseasttdr@noDsecti
oSSR LTS e i R Bttt ol
thatf Wasctasoularizedb diigen @ 1s sevsothatiagestibs of teeces mithtAGEPPEC-1-

31 NEPE hes op 0GRV PG OR B O ol RE AR ghfined
inzt%%@ﬁﬁ%?%f:{o%g&ﬁdté XNYEGR Ufaaiafie Us@shst (A£SNG EBRB bhrdtdeters of

conpared to constructs exposed to VEGF
vasculaetion dinuthe( WESFPEEAFH mVEGH -translugah tisgieactiseey (NRGE

of LUC | unj nescence i ntensit illustrating t .

ViR RTHATG S, PSSt FRDRREE P yrbhPht &ed?‘ﬁw(gﬁ{:‘gdmedmm)-
USSR EPIAER TR0 MHRESI abRlSr RO o swperio
SUEARAlr aldsvasEil@iza8idniof implantet|tbstey panstructs geovRPRith cells infected

B SRS T AL FLAPEA,
LT angef i99ti%, %%kﬁ%}%?ﬁﬁfrin@ @’:P@nyl‘ohﬁltém}\ s%g'lfén&:.‘ﬂhe promoter

response el enent Ital1cs), the GATA-2 el enent
cdntnls iteadridogdnous kadtihélidl spesiopesitive dapseeiptiofad elament (black
italics the AP-1 site een. itali he CAA -
italjcgh e %\{?rbﬁ@évon%eafﬂ?re%r)t i 1%]@8&%%@@'? S lred itatics,
i i ' & A1RGTRRS CAAT
thgf hg %nsggﬁlﬁe algﬁrriﬁiru?ﬁg&plﬁ %’S’rgjé Z%%I &Pﬁ£ ISiittﬂ ?griéﬁpfrt onot er .
sigheg (braagnialicsyantthe FATA bonfpuetleitaidpt hel i al cel |

specific . .
P FIG. 93 is the sequence of the 3x fragment of the modified murine pre-

proendothelin-1 promoter. The fragment contains 2 complete endothelial cell specific
positive transcription elements (red) and two portions that are located as inverted
halves of the original sequence (blue): SEQ ID NO:15 (nucleotides from the 3
portion of the transcription elements SEQ ID NO: 6), and SEQ ID NO:16
(nucleotides from the 5> portion of the transcription elements SEQ ID NO: 6).
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positive transcription elenments (red) and two portions
that are located as inverted hal ves of the original
wGewaeyse2 (bl ue): SEQ ID NO 15 (nucl eoti des fPoOmIi20er/000242
3" portion of the transcription elenments SEQ I D NO
6), and SEQ ID NO 16 (nucl édtides fromthe 5 portion
of tHi@. tdaissar hiptogram dllesirrihg tBEQissi® NEecifig, Bb&ntdMintdsced
a histogramillustrating the tissue specific
enppcementpliemgeden ehihg e t@fiefe%rfeggﬁ tiaﬁ PBE-1; (3%) prgeoter
o QL control of the PPE-1 (3x) pronoter in
1nt9?1a g%ig%ﬁée'm ce. FIG 95a and 95b are hi stograns
i || UgGr 934 and ISbeart Astogedmhidisttrdtimguthelack 9P hos émirmine response
transgenes expressed under control of the PPE-

I (3
o FONERET A BBy CRPBAT oG aHepelEs isasited by
EI3Sh! AR DGOSR L RrsPIaL GO i
mind@nJ]l akd TINF-R1 eéspetdsedvoRed inithe PBIB) (35 [Fas-cIaied ndice (Fig.95b).
hi st ogr amillustrating the ET-B specific enhancenent

of &Ngr ¥siinrp destegram) Ubusyatieg (heidf TEbrippafic opnbapeement of

oxER5atn B PRI b GRACIRLASHaBEy sBOHORE) A e o
Bdvite- Aertic URHdbietsleCelnsére weihsiéimblLird)sfecasl wigls a PPl luciferase
her ei nabove. One ur post treatnent with differen

h t

copgisk iblad). 6p §ewibg¢1 deeHebpYe- aRpe o Rast te@mept wih different
i f Vi ) i

cop DRSS SRR GRS Sk bRk e et

relatightuclfdriatssadtivith vl liubsddastie witld &f, light tulits to B-galactosidase
b- gal act osi dase activity resulting from

- unglp with Regadactosisise petivitiofestliing fionk Py traatfpetion efcy constitutively

achV Sl%&fj Cc%ogat}[l?étu%al L€ ?@g%blﬁgngﬁgt% \:{8 181%()/(%158-%%’(& cells

Anon-tr ea cell s (conce

(cHritlehigRioh @PIMSE NI0% ) ETHEAMes Sepresenf tht iidah HCREESE triPlicates. * P
0.05 conpared to non-treated cells (Student's t test).

< 48P sompared de Bortiselnd eplls (Stodent'ssides).f Netecsthip dascdipsndest, ET-

LUC. ' i 788
ol TR AP B  Sl BRP, FBhEh8l R0c o
enbMRekntORIR B Ihe BH-G3 spR s iahhit8r BQaL® (Nadk 0gs)ans

illustrating the enhancenment of preproendothelin
syntiiigsi P7dndenset7& i v biptagny ullpstEting  gheg repbarreppnt  of

orb b PR S ARPGRRL o T S FRIPOGR! S Sivin
Baesih apnd@hieice. NBidgehit Micendipedssingl e LINEAt @de Wirlddr the

Bosentan (100 ng/kg) for 30 days. Fig. 97A shows a
confret o rmaenregndothichin- IRPEX tiremoted Were nivealaty svidy Bopgatan (100

t I C_anja 19, .97B sho hi
RGO e FRFTIT, Bl R85 E om hns
ofSBéMrakkgat inhimhdly EFiZT 9ACRhowsl A BReooYah € prepededdothelin-1 mRNA

normal zed to b- actin and then represented .
leyplmpihgasaiet pyisamiabintitativg RIWPER). Fhgse wi@wssrrgosormalized to B-
actin and then represented graphically in arbitrary units. Fig. 97B shows
immunoreactive endothelin-1 (ET-1) levels in control (open bars) or Bosentan-treated
mice (grey hatched bars). Results are expressed as mean = S.E. of 5 mice versus
control untreated mice (Student's 7 test).

FIG. 98 is a histogram illustrating enhancement with corticosteroids of

recombinant protein expression in endothelial cells transformed with adenovirus
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I mmunor eactive endothelin-1 (ET-1) levels in control
(open bars) or Bosentan-treated m ce (grey hatched
whargpesResul ts are expressed as nean S. E. of PGI/M20&7/000242
versus control untreated mce (Student's t test). FIG

98 is a histogramillustratffng enhancement with
veatoust | BaSICemeiedexpobed e 8 nidVIindextimethas@ien(gesypbas)s bono isteroids
endot hel i cells, transfornmed. wi th adenoviyusvecgtors.
Gz DOBSRIOF 40 @gﬁﬁ&%\m@{!mwsecwﬁasis Bafste UC
geR0 k8 Yoflrol tha% Rehsttud R AFV gdf&ﬁotef' % M1 of 10-10°
infection wth adenovirus constru Lu® gene
Recordeinamtogene cdxpreksivigs expressed utsi %dﬁﬂdrqsc/pgﬂbiat praagin NB the

f 1.04. Reconbinant gene expressi Q s ex resse
celfls DOELEPFPASER SRRt B SEBRTo RIS SPHGo ARG at al
M@P%ﬂﬂ"ﬁﬂﬁtb%bé%tat @gpnt of expression with the

corticosteroid at all" M), with up to 300% at MO of
10081G.FI9¢. i9% ifhiosestémioplsomittrogrhpli ditustratigp apfhancement by

oA BRI DRl O3l i
I
cofSE 0P o TEE, b B B RO

befAtH:iBEéc%E’wﬁtatA@Hm}FBf(aﬂaOMGIij 148 {61148 hr). Photomlcrographs are
Phot om cr.ogr ths are of 2 representative wells each

of ¢ Sppresshtatise svells sah fon qortesla fephardbdeamethasene-estrc Grjtom)
B o gans Bl ioh ek ol A3 BRI BHeF e dramgtpapone
tredDESEISPTI ON OF THE PREFERRED EMBODI MENTS The present
invention is of polynucleotide sequences exhibiting
endothelial cell specific pronoter activity, and
e thpd 5 %F‘E%fRE I{I'E'I:Hl rly, the present
Db;:Sﬁ;i/(é Y%Iﬁbrlieblg]ties 10 a I%Ml?@eg&pl eplsﬁendot helin-1

( PPER¢ presemninbaitionhis F @ipiveldotidé Bequeass exaitifivg titdandial
SpeCIfICIty in endothelial cells, and nucleic acid
cell gpestfiquprogioterractiity smdyaethody of gsatherepht Maysoparberialy, fhe
e e t iRt
preSf Sh{cnof S PR EH e SORRMNE 1 AR by s i

exh]ﬂmtsc éhdresged iictivityl faad | speeificitpninf etidolitial ety emdt Bucleic acid
nodi fications of the PPE pronoter, which enhance its

COI@EEB%sgfh@h a8 beegﬁﬂsln@ea@tbfatmmmS@y it gpecifEmeei isubrsts, thus,
ena'bﬂﬁ {ngnlgyo? adi eﬁg (i:ra& 93 frﬂ)gséb%h ﬁnﬁl é)r\]/gsi\f?glaé%atéon or cell

ogeni € en Sp eCI |ne

groB&Iﬁ O%eanﬁrmbﬁlfm%@treﬂa%@&b rsd{iesrdas ofre PRI prdiBoter, which
invention in detail, it is to be understood that the

enhiapeReiit PHHCTSIONNB respoRser f@dahynwhgscabpwdﬂmsumiu@@g thijpoxia and

an o;‘gee%@ ai8ho {)eqr{agoéegxé anothe hP gcﬁiﬁ\?gﬁ%%lfngﬁtﬂ'legg%gsgabl .

Before explaining at least one embodiment of the invention in detail, it is to be

understood that the invention is not limited in its application to the details set forth in
the following description or exemplified by the Examples. The invention is capable
of other embodiments or of being practiced or carried out in various ways. Also, it is
to be understood that the phraseology and terminology employed herein is for the
purpose of description and should not be regarded as limiting.

Unbalanced angiogenesis typifies various pathological conditions and often

sustains progression of the pathological state. For example, in solid tumors, vascular
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of other enbodi nents or of being practiced or carried

out in various ways. Also, it is to be understood that
wo b@7psss eol ogy and term nol ogy enpl oyed her ePer/II20670000242

the purpose of description and should not be regarded

as |imting. Unbal anced and? ogenesi s typifies various
engbdlial ogilc dividoabiouti 3Hntimas dnawe trepldlsiuﬂiaal thssepmgmm itiesues

OB BB E5R . EBan BT Bt Db glteraion

is Béc@?s‘érynfb'i Quﬁl@P E&Hv%lﬂaﬁé@nét&%% (PRI bSE | 'C%é{%%?{ef: 2406).467-

( Denekanp bson . Cancer
73)Su¥asca}an cndnihelml otli predidigratoom llS311soempsstamtynfchronicuimﬂammatory
rowm h and t ast asi s, ((Fol kman,., 1986 Canc es.
disgfses et 78" theyRalol] artbunopmaRsis, "“‘é‘eFYnOﬁﬂt&b |W%§F%1tth‘i§ﬁ cells
p1d1§elﬁﬂe§9 ré eretta @roxkft'ﬁ ﬂiﬁﬁ@ RbiCadel i AT e Ah N a3 &Ry SR qBrown
such as r eunat0| arthritrs, psorirasis and synovit
& \Mviesae IH8s eMmeIR}mum oDisf df 88 -5)n Oastienstheit hagt, ont Bchemic
ctors rel eas hu1gw|nﬂ for site (Brown &
oo flgs suphes © ﬁc It piihers) 7V angilae Discesess pioug Hgaling.
ARGy di
SR A %ﬁi L8RP U 5010 o SRUHD Bt
(Thaapsim gt andPNAS 86792847932 hh998|)dﬂ@thu@ I'Wlnfbe beneﬁc:lal.
angi_ogenesi s has an healing effect (Thonpson, et al.
PNAdI@ee, m9ggathomor mszé@:e;lg mngmggmwmcea%c@elmﬁ jag iaportant

oG SRR 1Rl 5, 398 SRERC

prog@d’kioh l@tﬂtahQﬂ}ﬂeﬂfrmg mhﬁadérs@zﬁ@seﬁ Wéll RapRRIREE ﬁaalaluable means of
progressi on of an under|ying disease state, as well as

stugyipgi thengtielogal ofibueh ndisersesof stemmdyu signifisante piregresyy irofthe

I
e F e R AR S e GEP M 8Pl o B B GEATED DC i or
stndalatogﬁqﬁs beebalié) (fob b &t @wleax keavatighiyet ahGenbR@Gen 2003,
made (for a recent review, see Mariani et al GenMedGen

5:22p0klowsverp Yor pleveagmeenip @pplmaaom@mdo@eﬁﬁ @rraptmn @%kong dasting

for | on. of | as functio
oSl T R e O BB OB e e above
des@eibbd/ BoYei® Factdie, AROUMIGESHEr RSS i1l Rettings. OIP%rthérhi&e in
limting their use in clinical settings. Furthernore,

addiiom tiithei lgh tcosts mesokiatd wish tthee progloction efjangiegenesieregulating

d f ti
e R e Sy PSR Tened it B MR et SRhEle polaeed in
theQdordiafshategies, Wil Qurtep iR batdd thd\SkfeREOMANITRUIE bf @Satment.
whi ch further increases the expense and difficulty of

t r edp ikt promlsuv@t diniqat drdls bang showmi thal antt pregiegenioviecatments

.. Shown. ant 0 rea nts |ike.Avast.in(r

1§ AT, 36 R0 00 it b BB oo S Y Lt mew

growth bF Blobl REsseRWueoaMdiRy Be t@ﬂn@@dm%wfl ﬁah?diﬁﬁg%e Gbidehtion of
the tunors. However, | nh| biting the formati on of new

ney| ol vesssls| @dénrdﬁmalba destmlying dewt mayi eginshieiantyjn [sencer

pathgl%gws w%e?enatl dfarr]na ANGE" angiogenic effect that destroys most or all existing

angiogenic blood vessels and induce tumor necrosis is required. Further, although
promising in pre-clinical models, to date systemic administration of all anti-
angiogenic agents tested in clinical trials, have shown limited rate of success and
considerable toxicities including thrombocytopenia, leukopenia and hemoptysis. Thus,

endothelial-specific targeting of therapeutic agents is essential to pro- and anti-
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pat hol ogi es where a dramatic anti angi ogenic effect

that destroys nost or all existing angiogenic blood
woe®3edessand i nduce tunor necrosis i s requir edPCT/IL2007/000242

Further, although prom sing in pre-clinical nodels, to

dat e systen1c adm nistrati d@ of all antiangi ogenic
angigeedis theegiiexd Emlothdlial spcifior prahsterhbve iskoesdribed tir the art,

RO e R S Sl 1 St

6, R0 he lGuaét ab 3@1‘6‘:7‘333@ RORldPet . JLHSIAR8YD & I—lgga?@étsal 'a?l of
essential to pro- ant'i angi ogeni ¢ 't h&r api

witield ctedy elhlcm’pompadc bf i Equrelma‘o heein)ha\Endoteliald eeld: r ﬂa@dng nof a
the art, exa de flk-1, Flt-I

R et BT BTG CpRiee) DdomalEPNEE Prgucters by also

1 6 W
be&rp 9@?@@%@1{1 (’ghe?_hal? a&s&e%a}r&,le J:akéeg;'@i Vailtugﬁd ghreZK%R or E-selectin

promcler poegprest DY Fo epeavificatly inesndothelialretle [ aighiaRTC @t lal. Hum
r %klgﬁpf a thera eutlc(gfne expressed under the
I

a&&%ﬂ%ﬁ’ -4éhabile i Qzakt endlrused th?agoraﬂéaela@% factor

“@2 Wtk & WA rp Ol IATRES (08T Fhdl (9% o

HI%}ZIEC] [Hml(]}gnel ’ﬁh&n(dQPtﬁ)Gleab 1483-H6). [ Mtgagh Bkse frobters are
um % (1997) 8(1 % 2239-47] while Ozakl et al
001&%% ihegell evifRcetedies b@ve(sbvml thit GRasy f thege promoters

SRS P P AR
reqﬁlﬁeﬁ,osl@hfeﬁ bﬁ}yaveﬁtk@b‘m’l@f andatié neodivdfdl Bibhaeid ditdx ﬁdssion

cell specific¢c, studies have shown that nany of thes

pr ofceRnPreac tp fhe ﬁp%ﬁtrélﬁ@mapf e etlivientadrwssifis r@nﬂ@thehal
pr(ﬁﬂgtgfsh 't‘ﬂle agalt use R&skSQei(t 't'}fe ﬁfeﬁ 1ﬁ$at1§)ge d]c in%h{s%n ?f tissue

requir activi I'd not al 'ow

spéodfic hn@mablevl%hﬁn@f Enlmarnesls bl@men@rtq)ealﬁprteaﬂhlotmlihlheells have
construction of npre effjcient and speci f

previRisthsendeseribsotos cxample, by Buagialt ¢ cBigs @hﬁ@s (19 26%d 9):
3269%%652 “v@* '&%&Q&atg‘ﬁ{alﬂ%%‘ C{))éles”) ﬁﬁ%nﬁﬁq%gf glelt%lent of PPE-1

ance ement ancer e S ‘speci
(cc&mﬁﬂﬁlgeﬂlerﬂénts: BITESC,NEVEe-IQradi OUS By eh@(ﬁﬁs peamidreduedced with
le, by Bu et al. (J. Biol Chem (1997) 272&19):
en@%bq_lsal Tl oSpecifioy dertifst rpwevahae intivise vdkiyi efs ther ealipacer
ele%}%@%&ﬁ& bghg@%&g PPE-1 (containing el ements ETE-C,

ndows pronoter sequences wth

endatsheldadly iRktratsPeiai theC iBxymiple \seétiod. hElRWDERN W, tHe present
in-vivo utility of the enhancer el enent could be

ingeatsh diavat Rigveradhe |egharegr jefgment rtat bel suiabla efOEx\ﬁ%‘?p e in-vivo

nSFELLEABEANC! ot 3Ry E3iPhs) DRSS ISR e

enhdieEiaglembhtq SERIID Mt 7TRnrad aESésﬁﬁgiﬁtsl defvidy Whdifddtng endothehal—
modi fied, thrice-repeated (3x) enhancer el enent ?m
quqﬁ‘lwner)exp@ﬁﬂmag@@%q gd i #8voacihe \irespnt Anvgniase thaﬁ@ ther

coﬁéﬂﬂl%{eﬁeé ﬁﬁilﬁ/pa%ﬁvg bifhancer element comprising portions of the 3x enhancer

element sequence in a novel, rearranged orientation. This modified enhancer element

exhibits enhanced specificity to proliferating endothelial cells participating in
angiogenesis, and negligible activity in normal endothelial cells in-vivo. Thus, the
present inventors have, for the first time, identified portions of the enhancer element

which, when reconfigured, impart superior activity to nearby promoter sequences.
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gene expression in-vitro and in-vivo, the present

i nventors have further constructed a highly active
wepvaneess2 el enment conpri sing portions of the 3RCT/IL2007/000242

enhancer el enent sequence in a novel, rearranged

orientation. This nodified“nhancer el enent exhibits

enhdhoe,dacspeling tocbey adpectpsfothe fpeesaht ingeetivao tieed isprovided an
. 0iel(gs qart i.gi pating.in angi O%S[Iesi s,, and negligible .
ISURIEG \RYSPEPHON FRAISERG 3t RiS| FegtiadQry| slepgnt, joppablerpfs directing

a; . Q i } . i k. i . .
S Do NSBURESpARE: okl Siked Mo fp st
celih ehhe Bolatefli piynedleotidpmciudsugdedson pattionwittie scquagarsbyforth
. RrI ter sequences. Thu according to _one aspect of i
in Sﬁ&"i&rﬁm oYl 16\*5,63 qalesst aPPITIgYof the sgauanedputet fprih in

i d ieSi i egul I

SRy BB 51 S B Mt o P 1QY BT the seayence
setsoiheinCEEQ rIBINN:i Htis positibned! upsieesn hdriae at ileases lpartidt dthe

cells. Ebe Lsolatedéﬁolynucleotide i ncludes at |east a
seqiSRes Bt farth ip SEQ dDNPe bsigt the Gis regplatosEelansnioIn yst another
SN I ' f .
pr ORI ERbbnchE 6P of Tel o % fif R Stk ffrn in sEQ
N@i éfieposettbnedinpsticaands, thé hideat a peaivh of tiEdeti@ie 6ét fohiein SEQ
sequence set forth in SEQID NO 15 is positioned
D04l p dy Hhers tegulatory plemstt a portion of the sequence set
for ' L 18 - (G I I nt. ..
I o JEEIROL, St 2, Polhge SedBid 30kl ildheoride
copdiratear27ofo #hef sk urmioe eaddthélil tspedific SMRAncE dlemdt (SEQ ID
N(S'OSi tioned upstreamof the at |east a portion of the

8l it an eddlitiopal apapyl mpedsofide fjokedsay thetdidermigus, and SEQ ID
edl | 3. ol v- i
NI AT Rquertlcblsbitog InclsBiif BRrIHES FRL1 G e
mu@fnetehéothelial 8pectficiathastdr alenfpeSHQ ID Bithencer el ement
(SE% ID NO 6), with an additional guanyl nucleotide
| i nKeH PyEPoseie o8 this eypseificationagny HrCaqepnimenying clamg, the term
« Ll t,] . tg ] .
oA APy DO DR SRR e B Fsmerptignat
activityastegsrogloenEprefef b bubn M@x6)usivER! inda/tias epecitic mlhfer. As
specification and the acconpanying claims, the term
useds hpigHL cfhe plepser stissye apgeife| sphardeBoteiges e quepbancer which
. ' [ .an .pt 1 ona tiVvity
i e SR R Y B Ty drteslefagnepgent
maBpeaciIt ivill baapeciaRd thaedeher@dste spdeEfiddhase:r” fddasddCinhibits
speci fic enhancer” refers to an enhancer which
or pyy Bigsess the ranscaintiendl petivvivao! aapromptieryin gpn-gompatile dissue or

aﬂﬂ%ﬁkéﬁssue-or cont ext - dependent manner. It will be

appreci‘ated that such a "tissue specific enhancer”
r edueesrdirighiol ointeSertiod@vedts 1 HRNERtbAShE isNaed bolyheedtide

o activity of a promoter in non-conpatible tissue or

inclyles ,cgfqg@mujs copies of at least a portion of SEQ ID Nos: 15 and 16. Such
sequences are preferably positioned in a head-to tail orientation, although other
orientations well known in the art can be constructed, such as inverted orientation (tail
to tail, or head to head), complementary orientation (replacing “a” with “t”, “t” with
“a”, “g” with “c”, and “c” with “g”), inverted complementary orientation, and the like.
The at least a portion of the sequence as set forth in SEQ ID NO:15 can be covalently

linked directly to the at least a portion of the sequence as set forth in SEQ ID NO:16,



10

15

20

25

30

According to sone enbodi nents of the invention, the

i sol ated pol ynucl eoti de includes conti guous copi es of
wa@eoozeess2 a portion of SEQ ID Nos: 15 and 16. BUDIL2007/000242

sequences are preferably positioned in a head-to tai

orientation, although other8orientati ons well known in
o, fif aa?Pef&?éﬁl Qﬁlb@@iﬁﬁﬂ Uﬂﬁeeﬂ)vo %H%Ltbn&ss 'cﬁli/ %t Hﬁiked via a linker

orientation (tail to tail, ead to head
pob'onqzib@rf@rﬂeamqncgr Aemiset lnamn( ﬁepbmi‘mgcer adlymlqlfrottdc“ reféns'to a

t
volSteleaisn sefyente | avbich | ism ke oRBvRp i w0 Tigs" Monk ¢ dapleing
po§'nﬁaesﬁdé@ &k sﬁt@ IS %&e NS &ndi$6 dﬁe@né chh'f)réfare%ﬁﬁu&eps&@eme is

can be ‘covalently |1 nked rectly to the at |east a
thq;tomﬂcleotldyfseqmcs twpagfoecxampde twifidr islthd hml@E@qlu@lq\acas set forth

in B5giSascr T RelhGiea 55 pERER TORDKTcl et #6eBEHIEAE Eooumaoes

cat SEAudE ERHR addfonbP EManbiERmeRR! YRG! §0hitHRall &Ire&Smple,

to a polynucl eotide sequence which is I'i nked between
multiple copienoESEQANRIOG 5 REQ ADAN @A 6] the d x eehapcorSEgned olBFE-1,

oddpR] rbed oGt foReBh T Ban Yo iy SHATEL oL 35 anc
thdg. | i nker sequence as set forth in nucleotides in

positions 55-57 of SEQ ID NO 7. O her suitable |inker
sequenesed hemim, ithe pardse énpontien ad did segnedceens rsatnﬁ)ehh in SEQ ID

| f |
NGO et St gvenseasers ediin SEHD o Bhnaiestined
as %l s%ggéﬁce q @E@%ﬁhg fgg%htt B%ﬁ{E%ﬁﬁrs'rfu%leBﬁ 5fet'h§ 5° ¥REKLE 3°

nse e enment and the |ike.
termsnu,ssmdmh seqience thérebgiveas ef ﬂms ipdicated seqzuéncteh a hss;dueexample

as set forth in SEQ " or "" o] 0
the §edusBRie ﬁﬂ?éessgﬁ%getwgp{\f %O%t? g, 6. | '1b, Hsﬁ
ind&héRE df qsmﬁle%ﬁgy pgs rﬁ@@B&ﬁ@@&drHﬁa@E 1LeAst SEQ ID NO:15 all
conti guous nucleotides o term nus, 3" term nus
comstitétny peeiipnerfSEQ He Neb e weerdingfo thh @rasmtllmédnedn as do all the
sequence. Thus, for

anpl e, e
seqt@a?eésr@meﬁﬂﬁmﬂm@aﬁ %Org;@@ﬁ@?&a? ?&j %? 19 2-17 gf SEQ ID
1 -
NG131as do- all thé Q%{unﬁ%gtrépl@%e%lﬁgg lﬁ%%%@fr%@ﬁobﬂ@l%%@% I3I 10, 3-11, 3-

nucl eot i de coor at es
12¢ s B 7ub 2 SBQPIRY NS, ahclBhk [up tQeqiiéncas cmeﬁen@lg oudlemide
present invention, as do all the s

copiptase P g Oh @0l O Bor o il Ahg, soauqrses prepresenting
nu&hl:o’ade cdfdinatkd 14 lng,l |15) Ny 15, nQrT’crglﬁ d&g lof tlhl?ucleoude up to

quences represénting nucl eot 7 de ‘coor di nat es 3-
nuBIedtlde Beordidates .1-1DoB8SED UD NBQO6I 4l NohstihBe ai pm'hons |0s‘ieSEQ) D
t 0 _sequences representlng nucl eoti de coordi nates 10-17
N6 geegrling ithepreseny igyeuijony as ¢ @e seqfigasrSgepresenting nucleotide

co!il%{?{ Téseﬁé'fgo”“%%%ch@@d ﬁ%?fn%b&%t es 1-8, 1-9, 1-10,

ni’ncrement’s nucl eotide up to
nuclhilé detucingr i padsest ihvadioof toSp@ctida, NOwad Ginedvered that the
mgd?tri]gc} Ie%llljz}n%eraP lgrlt(’jl‘x% nmgl]ildess 8 seguence as set forth in SEQ ID NO:15
linked to a sequence as set forth in SEQ ID NO:16, flanked Immediately upstream and
immediately downstream by a copy of the murine endothelial specific enhancer
element (1x) (see SEQ ID NO:7). Thus, in one preferred embodiment, the cis
regulatory element of the present invention further includes at least one copy of the

sequence as set forth in SEQ ID NO:6. In a more preferred embodiment, the cis
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NO 16 according to the present invention, as do the
sequences representing nucl eoti de coordi nates 2-9,
WQ@2M0/096882 , as descri bed herei nabove. Wi |l e repPiL2g07/000242
the present invention to pract| ce, it was uncovered
that the nodified enhancer *PPE- | (3x) includes a
re @J&B«ﬁ%ﬁ&@@é lfiﬁétdeﬁ @t lepstitwo Spides Qf thoseqinte akset! fdrth ia SEQ ID

a n .S anke
NG TS Pl o P et i SRy R ALERERRF B mresent
1nv@ﬁﬁchl@fasEéi¢oﬂMﬂS1E%QDQ%WE| ial specific enhancer
el enent (Ix)1 EQID NGO 7). Thus, in one preferred

e b BEAL ‘?fé‘?ib’ the higolated I?Cégmcmoudg fuithersincludés bhendothskait cell-

Lt her i | east co of .t he
sl s, Yt eftipdl B ORes of M stititgion and the
acdoifphfyihig d:leﬁﬂf@oﬂie”ﬁﬁh “drBBofel’s E&Qx‘d' 13t eﬁ{yyB@lk FiE&tide sequence

i ncl udes at | east two copi es of the seq ce as set
caffaplet of mﬂdlsmg RNAN@agscriptiomofro stowpstedaer saenebeftintessst., The

en&ohheél'él{ sp}es u#!r?f]%l%%é@? nﬁ@tay %c,_l;}ngf g? ra%%g]n ehlg? eggﬂt (Ig{%g:(gslpi of
theFFFB‘D BEIn@Rr. dBahtPldsN ST sultai H%%tﬁ@/eﬁﬁ‘ﬁﬁ&@%ﬂﬁﬂ ca.n be utlhzed

cel IsFeC|f|c pronot er sequence el enment. For purp
by @te aueleic agié ePhdtivat ofatheamsenhavaﬂmnpduge tig anﬂanhedsal sphﬁﬁc \

o0y SR e 1R B, A 5 BB R s
Mawg@wgses mﬁ) | fHeePPBLL-34 f}ﬁoﬁsfépt[b@*wmbm)@@% fVQﬁda-Bloom N,

prormt er el errent may i ncl ude for exan'p
Gepmd heb BP0 bfIunsbél DIREOK Ty treo THE-1 (esaaw eS7965 umntl athb €TTE-2

OLRTBHEH SRR S S SR TR coronss

8], ItHéCErHﬂghﬁ Bﬁm‘f‘d’c&oﬁl’!IQBS?'l RiBPECBIdd 190 @Ecelfs%zgz) 4677-90], the

r oendot hel i n- PPE-1 pfonoter (Har at
von PN gbrandgf@@oxr\/@AF%Z@SY CbHB85- @A )Proc Nl RlEd IScBXU S A 1987

SIS LT A ALGI08S, Yor i a0, Sons T
1 996hﬁu%l7§(2? 2018509R) FE*TOl"gfo%o‘%ex{ @%4@1%5}!@25&8’633 Ng&ﬂlsitﬁ%&"’l@ J

S A 1993 Cct 15;90(20):9 the E
Biobr hesn e 995YIN®6 532 Ri(46): 2(294&!56]3dth]39 ®r-De prdhoter [AJ245926;

2) 4 th W rand factor [ AF152417;
sudginys Na’ Arcorals Ry 119K0 airpast IONGHR- 263 ey selectn proshoter
Yl&%i@bnfh%% 71 Bicl hendfiPR dd1k
[ 89776: Roni ckelov 1C| rc élgels F%%g%%g&@e%% 2;['7}1 %?da%ehal
adhE:LKFH I mp}eguitm eprofnd649 1 6CANR 2 4BEBL73 WD rH[(Sd[Hyt cKJK ENMBO Bi 0989

27948- 53] the Egr-1 pronoter
0B85 ol oiehdinte 2H i dedranreccde® 3o Brcmhdn 1902 Aug
15:267423)3%3259),, PEORMELS R M %ﬁ& i

73 2 Chem 1991 Fe 266(%‘?@%?% RERHaR P, SBftnce
1 99@n a3 13 h% Q#%(I49é\7i)hb”51 D] ,mb]hes oaboadar psmmhenmld-@éblﬁb elements:
8473 | ey, KI EMBO.J 1989
CAL&< box &53Hg£ al}/d aortE: carboxypeptidase-like protein (4CLP) promoter
[AF332596;Layne MD, Circ Res. 2002; 90: 728-736] and Aortic Preferentially
Expressed Gene-1 [Yen-Hsu Chen J. Biol. Chem., Vol. 276, Issue 50, 47658-47663,
December 14, 2001]. Other suitable endothelial specific promoters are well known in

the art, such as, for example, the EPCR promoter (US Patent Nos. 6,200,751 to Gu et
al) and the VEGF promoter (US Patent Application 5,916,763 to Williams et al).
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Cct; 8(10):2889-96], VCAM I [M2431; |ademarco MF , J
Bi ol Chem 1992 Aug 15;267(23):16323-9], PECAM I
wQ 200303380 X96849; CD31, Newman PJ, Science 19901/NE0079500242
247(4947):1219-22], the vascul ar
snoot h-muscl e-specific el edents: CArG box X53154 and
aor tscuse@ hbxe iy Beniking amedhlhioe op Aiti GdcnediAGk Apfipsdoayns @blecule
[ AF332596; Layne VD, Circ Res. 2002; 90: 728-736] and
or sgppoBngcapabie of iiphipjingyqsr ethspeingaanaiogenopisnin g (fisspen Spch

gl Bheyf con 5o S4B, SRHEY R A ammpontss of

. impeesit f ta@gdds 0D aBgiBgdesis Wbl ,i thet Badathtlin SREdRpRS, or

or exanple, the EPCR pronoter (US Patent Nos. .
angogyuc Fa1ors.ocausingtupaloy dana-regeateapf prdsthstiel-speeitic promoter
act?\%{ ent Application 5,916,763 to Wllians et al).As

USEd her ei n, the term "nodul ator of angi ogenesis" is

def iine@ilabe aappRdchrd! tBatObthe ) "Be Bistiotlaiab lfo@bters can also be
_ inhibiting or enhancing angi ogenesis in a tissue. Such
inqemhutiad dntootheaisglatnge nelynucleciide hdesembdd- abryicode pirder to direct

factors, .such as .an Qni sts of i rtant t of ..
xR 3t SN PSRBT B B § 2t BB Bpuicable
forOlise AR EHECEHNStric G ieSpre St SvRltiohP areOfelll QbW @ tHeadrt. OThese

of endot helial -specific pronoter activi ti/. It will be

inchyslss beli e @ot hmitewtcheral prapetersdeghatiraiirapF B L4 Rs, wamediate

| so be incor ted.i nt.o the. i sal ated cl ept,
carfy, S5 Froittig DT Gy, B kel Buf g, RO PF AP e IED)
and e@ﬁéfﬁé‘gd&%‘iﬁﬁi cCReh) IR uREC ﬁﬁaef Nyiehl ValohRftets Ofe.ol,l $4bl€viral
Pronoters suitable for use with the construct of the
prospedsisn laténsy-entiyeopromotersvél AP Rn Bans Sarcome ires, (Rfespromoters,

i de,. but .not Limted t [
and R Rl S E v P imistesSha Py, RRBDE, Pt e
eukdri@tlc froHolerd SVhitdr doatw enttintdeRef@ndes %l%.:ﬁﬂe tdEpitabéa.-globin

| CPO-1'Ep) and cytonegal ovirus ( | Ep), and ot her

regriately geropmssle congtigutiyely dcsive promeferspieegvother-eta.-actin promoter,

l.at ency-acti v ronoters (LAPs), Rous Sarcoma,Virus .
et R b Do P aTPR e PREBOIri e S (Y Bresible
prath&ERt 8h&h hs Aot Uedphki®e Rb OTE &fr SRBHE6, MK dhtMl dtRionine

pronot ers which contain enhancer sequences (e.g., the

provadsy, tPSAppromotel el nendeiyuioatspeojfie promiers puch as the telomerase,
nst(ilhut ively active pronoters (e.g., the

pkgﬁ%?% heXQRSOPIOMNEY “etc.), signal and/or tissue

spediéfefmbB AP iRlded PolnuclbdtiieCiilpher IMARE o %{cﬁ@s kd3b6nse
prormt ers, such as a prormt er responsi ve ;o F or
elerigng dor eampheatdedsbons wpiy o€ therseaeanee setish pr P e MNO: 5.

etc.), .and tunor-specific pro ers sych as. the

tel der S8l BT RA sl O MRS RsP iy Sigh W be used 10
regtlftE e5eAb| dhkprdstidn! BOb@lafbtR Ot C hePtih dgarfidilldN @R proliferating

I ncl udes a hypoxi a response
endothelial cells, for example endothelial cells involved in angiogenesis, or for
silencing (inhibiting) gene expression in resting endothelial cells.

Thus, the isolated polynucleotide sequence of the present invention may be

provided, in some cases, as part of a nucleic acid construct further including a nucleic
acid sequence positioned under the regulatory control of the isolated polynucleotide of

the present invention. The nucleic acid construct of the present invention can further

include additional polynucleotide sequences such as for example, sequences encoding
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el ement, for exanple at | east one copy of the sequence
set forth in SEQID NO 5. The isolated nucleic acid
wG@ewaeyse2 of the present invention can be usedP@DIL2007/000242
regul ate gene expression in eukaryotic tissue, and in
particular, in proliferatiig endothelial cells, for

selestanpharkens «bordpektmapolylﬁpltldes mqniem&ad enepdingorigie of séphpat'um in
f or, S|IenC|n (i nhi t|n essi.on.in res

bagiRib FRRIGPSES B aﬂgw l%h@@n % LR % Syﬁ‘i%lae%‘% HERNA

(I%%E@%n&gs foli]e% bté teé@ﬁ&]’[‘tdfoﬂﬂe E@’Mm@%r«%ﬁﬂf{érfé:egolybébtlde

art o a nucl el c acid construct
enfadingegionrantiiod serygrences wehahlly acluded egmemorlipo sk pressi@dvector

sughp W&{ﬁﬁﬁf% Pt TReS e TR 'p%ﬁ‘?piayn REFpyc/oyio,

pc’MV @‘Rts 1°fuflﬁ LA %Ie ﬁ@g%& Iivﬂf Eqﬂévailable

i ncl |t|oﬁ ynuc eot'l sequ s suc
frofno rPremagq;l EBK RS eamdeﬁBKF(CMd/T vgdel ect Iawnlabm Kems Siratagene,

pol ypept i des uences encodlng origin of
f%la{l ilpvalabls feqra Hlan e h&a@ﬁl&% YRt |%w% gopucleic acid

con%ﬁrt%a’gs%éﬁﬁb ccﬁl?i\éﬁfeﬂl foP hRkfhdlfin e '@x?re%ﬂlg d Eﬁ\@é of viral

ES),” sequénces tTor genom c I ntegration o

origimonmat@nerots rRamplep afy pegéic deid rmmir’mg; B thbien f@rn eiaarmalian
sequences generally -included in i an_expression

expigest arg kapwadn fepigashe Bramples a%ﬂilsvn yvhlcé\zf@%isw prgvides further
pEF/ myc/cyto, pCW/ nyc/cyto,
de{aﬁggg‘%ﬂ Sggn&g%@cg/al | abl e fromInvitrogen, pCl which
i s deaipuglobes 6ff this eeifkgdon ﬁBdK—t]RSVco@ﬁﬂ)aﬁﬁKg @Mﬂn‘ﬁht}efphlase
are available from Stratagene, pTRES which
“nagleir| af e syqusIRCOIPORitieRs e R HlALORe (GOUEP v s TP G P AnY
a u e di.f o
poffifbific St it Bhe o NeBhaE ) DAL oy ofn, RNA
pommaseuwhehamnh@@tmh therebRian e didecteainsy b i fegﬁla'tdrjaleleﬁlent
for mammal i apn expression are known in the art;

sugy anriileeds Eaplafash olgmen of dhe BiRse invantey Fhip @ﬁ’@mﬂaéﬂwlvdes
u r

cohe SRk BT TACLE g, I RIES Rl Ty anens

RNAI UIQNA | whigk bihds ©QNIE NG Zpees hndoder mokdedlar @gletias ahich are not
control..." refers to any pol nucleotlde sequence t hat

defied ta andeiga dranglation. paxankrlers @))r/ psdeic gidageqrpgees which may be

f

us%ﬂ:r)?e/ {:@egﬁﬁg}m{g@g?éﬁlé%%qﬁg E)fe%ﬂt Qﬁ[fve%tlglﬁ Sl%é Bog %Qatﬁﬁlte ]éosmve and

nep@Dul aégatore! effeaigidentdie qichsent VEGRENFGONL, FMIS2, PDGF,
definition includes codi r}:g% uences translatable into

angiopgigtitli a9 angigpoigkini2, 46 tler pp extapive Hafof rrgglators of
an%ol\léﬁ%@ C.Peebfa%ge 1 Winat%ogegs %{)I;{S i%nﬂugs} Egﬂor&gp lggﬁelél £ the like.

es whi ch are no

Int i apietediel OBmbbXiaivat, © SheOfnublldl eicid aeq@nseqse@smsedx\m@h the
may be used by the construct accordi nPg to the resent

angiegenesissegudaters YRPF.axdanpraiopqieisy-1ik&aangd PDGE-BB. Additional

transcribable nucleic acid sequences suitable for control by the cis regulatory element

of the present invention are provided hereinbelow and in the Examples section which
follows.

Examples presented hereinbelow illustrate that the novel cis regulatory
elements of the present invention can reliably direct expression of a reporter gene

(GFP and LUC) to endothelial tissue following systemic in-vivo administration, in a
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negati ve regul ators of angi ogenesis such as VEGF,

FG--1, FGF-2, PDGF, angi opoietin-1 and angi opoi et m 2,
waaeiogessl- 8 (for an extensive list of regul at P€HIED07/000242

angi ogenesi s, see Table 1 hereinabove), cytotoxic

drugs, reporter genes and the like. In a preferred
préfErRAGH RAtner il gschbigl i/ ACindicpeticapedifbatisg) @adbadlislr tivsue.

t he angi ogenesi s regul ators VEG-, p55, angiopoietin-1
Mg GizaanEnche BBmplds furthsnatiovt, ithaidhe islatdepaiymiclsotide of the

aci d. sequences, sui t.able for. . ) [ .
PSR ISEORG Srceeids e aRLH e e PG faes in tumors,
mdths@iksl ethBRieAtuRs @pioaaslc tissuehBuEavilies disast evidendstis ththe
foll ows. Exanples presented hereinbelowillustrate,
impbrdance lef theovis lreguilaoryeiernent of yhecpresmnh inyeption, ad jis dedyatives,
. iL.nventi.on pgﬁn.rel iably direct expression of a reporter

in REFAPCPIERPRINANSC) to endothelial tissue fol | owi ng

SY SR BhE emBodin¥et, aRThii1&it béitlicofstrich ofide hr&efinv@ltion is used
manner in ischemc and/ or angiogenic (proliferating)

in eupleguliinigaingiogenads vy Hswiegand iteealing \pr RreeenERg mpHisgase or
further show, that the.isqlate ol ynycl eat. . & h

coptiog ssekigen ot h ecibise” RuBh “FaiS LT el Rhich oula

bR B85 oI RRMEIoBe SRR Frel Well kNS in TRLAS tfasegmple- wound

I schem ¢ and/or angi ogenic tissue, thus providing
hedling dtchemicdtroke, ischemic héagt disppor anglrgnstroiniestieal dgsions.

(rj 2 ? :J‘%gﬁlg‘?rf% Q?erleff\qefﬁ% é’?’%ﬁt& Hﬁ?@{lg‘%ﬁeﬁ%‘[gﬁq %ﬁégieg{:]sﬁs"gr%gerg 4 either
sl&gfﬂg HoRBNby sﬂbgggg Yed ShSo@midpfoResst Whedh Rhd th Fomiatise Wf new

invéntion is I n upregul ating angj ogenesis in a,
blodds sasselsanditer plakian Jupregypting angingenssidl sefese torenhancing the

condi tiogn associated with ischema. Su i sease_an .
SXPERTRIPR | Und , JqpEEh OWHnag]é(h ﬁ?ﬁl%%e%?ﬁﬂ%%@zoceﬁ artifhenesis |
achPgbpgenesis, are well known in the art, for exanple-

wound heal i ng, ischemic stroke, ischenic heart disease

and Dast e plesst imantibe chwbs used forsgapetiberepy, Gene therapy as

b Gty el OO SEBYH o DR B ir Dot R e

infERHodt Q(I) {5 B ORnPh oBRNC R A0GhiNAIERASe orldoaditon a8 Ehenotype.
upr egul at'| ng “angi ogénesi s refers to enhancing the

Thxgenetis imteriaf ofinthoestamtodes a piodiiete(Eigya proteistiobmepide, peptide,
endot hel.ial cell angi ogenesi s actiyvat.or,, .Thus, the
RApPOB R b BHEFBIS RSB ERTCBEPT 01 "§Brie ENGRaplor CHpl: the
génréﬁé AYerfht o??ﬁgﬁegﬁéﬁl' Eheb&@ £hdrihéhd R&ehloRNsizPie Opolypeptide or
genetic material (e.g. DNA or RNA) of interest into a
pdptide dfchémpatticovalpe. eFentedewg enstincgenerabcheitedd (ting ddwseapy”

or condition or_ phenotypge. .The ic material of
(Adipgseddn _Pé‘?r‘é%%?@?ga ‘@r éﬁ%@fm‘( gr.eﬁg qgsbr otein,
POl YRGB AR, afpfttiché€to gene therapy have evolved: (1) ex vivo and (2) in

vivo gene therapy. In ex vivo gene therapy cells are removed from a patient, and

while being cultured are treated in vitro. Generally, a functional replacement gene is

introduced into the cell via an appropriate gene delivery vehicle/method (transfection,

transduction, homologous recombination, etc.) and an expression system as needed
and then the modified cells are expanded in culture and returned to the host/patient.
These genetically reimplanted cells have been shown to express the transfected

genetic material in situ.
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functional RNA, antisense) whose production in vivo is
desired. For exanple, the genetic material of interest
w@2n7es8re a hornone, receptor, enzyme, polypREL/IIRe07n00242
pepti de of therapeutic value. For review see, in
general, the text "Gene TheéBapy" (Advanced in
Phadmacobe gsnedherapys aatged llPaRs®t reh®éd fromMheRabieét rather the
roaches i}gvgene t herapy have evolved: (1) ex vivo

appr oack er, : . .
gengity matfrialio b Fanyerrd isHairedyped into the cplly of tenecipinalerpynism

i S50 B BTG AT o AT AL e e

defeetiven terpetic igabgaited innituodutes, 19980 (ABueR) Anvikéhs@DNA &
approprjate gene delivery vehicl e/ nmethod

RN“? Bwﬁ]@é@ﬁ%} cs, FP@HMJ@@%O@W%%%OUS reconbi nati on,

et c. n ' em as._.n d d then th
oo NS OO AR ! B ol e
gefidtie nhiasddl pagittent . These genetically reinplanted cells
have been shown to express the transfected genetic
nat ePp Leng gxriession pehiplevis\capgde of tdeByeapiransfar géheteedlogous

. I e r ubj ect -rath t he .genet i c
G SRR ETRE % BB 8 g BRER S conel
targ&tlngsexgiredsion ahe Glapsceiption bOeHRi ridleidackd inlh cdlllectiSe manner as

Wthin the recipient. In an alternative enbodi nent, if

is loavmnigghe gbnk sheuld br aetadithat afisa threhB TRsandéy & WER off the gene
[ ' { t] DINA . &
e S 5, SR P 35 AR RERER A, e, o

useBhB&€ingB aixpfeadiby vahicky afyCad heedday BotbRemds RBWE TR and/or
express the transfected genetic material in situ. The

3 ef g;@pqc@@ igoie eby tpesierseccashonlp igflude the specific amino acid
[V /transfer of heterol ogous nucleic acid into a
Coﬂgéleg?%’?{l . The expression vehicle may include el ements
t o Taskkfessicll @idl®gan BXRIAE SSProMofR forl doAts Bini REdnSipbn of
the nucleic acid in a cell selective manner as is
theyhricialagaus mategial and ca e githehe caettisetivehert indecible prhmoter to

g RO BBl SpbfE-ORF TR bR RPLRS St 1ty
trafSeeipBoOrevelascaliS BatidiRNET Be tiREUGXD! EEfh-A0erd €heC ggldtirﬁw any
e

as needed, not include the 5 UTR and/or 3'UTR 0 )
nogfprnglateddaNA sequapee whighsterks sdntigveugyiwithi the Icodieg seauence (in

. eci fic.am nq .aci d. codi,ng,r&qi,o he expressi,on .
s RS AE JRR B R B B BRI S s
velli¢laRae Als@irchide @fselebforh@dR a0 ie@pived BtRHeRlw.and can be

either a constitutive or inducible promter to allow
sel ¥ettorecary b duiradueed mito RisHarme gissuashigt amapnbef a variety of

oy AR PR R Pro SRR ERMERL RS ERpunBeefly B3R in

- Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Springs Harbor

Laboratory, New York 1989, 1992), in Ausubel et al., Current Protocols in Molecular
Biology, John Wiley aﬂd Sons, Baltimore, Maryland 1989), Chang et al., Somatic
Gene Therapy, CRC Press, Ann Arbor, MI 1995), Vega ef al., Gene Targeting, CRC
Press, Ann Arbor MI (995), Vectors: A Survey of Molecular Cloning Vectors and
Their Uses, Butterworths, Boston MA 1988) and Gilboa er al. (Biotechniques 4 (6):
504-512, 1986) and include, for example, stable or transient transfection, lipofection,

electroporation and infection with recombinant viral vectors, In addition, see United
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nontransl ated DNA sequence whi ch works conti guously
with the coding sequence (in cis) to change the basal
wao c@nseasspt i on | evel dictated by the pronoter. PAEL2007/000242
expression vehicle can also include a sel ection gene
as described herein bel ow. *Yectors can be introduced
Sta'ttdﬂst pateﬁl 4,866,042 ifsis uetosyinenlyingribe aien‘aalvmrif@tsysy@fenk azdyalso

ods within the s can, be
Ungee Sihasy PSS PG 6h SRhOTIUIOR: 1ah POR EogRalpe selection
mdhddi ng: A Laboratory Manual, Cold Sprlngs Har bor
Ta oratory, New York 1989, 1992), i n Ausubel et abh,
Cur Meinddultion of cmhsleicmcMsl lgc infentioBi foemsg yevedd mdeagy oxedthe
Sons, Baltlnore Iand 1989)

ot}@é Histedpast dency AR WB@}M@E}% i@glg T 1n§gté%ps é][atme
s T O e LA i

ceffhﬁjes Uhes., thauhhtﬁfammdnﬁmty&aﬂﬂmmsw\td%@) tleenekboirs ospecific
et al (Biotechniques 4 (6): 504-512, 19 2 and
cell fgreq éevive oF Wikimplissue gk mkied cg],turterog‘ ﬁgﬂ%B\g ral vectors can also be
t
mdd UE LR SR LB Sl BIAEENA s e
mé&kstedJevened St at es patent 4, 866, 042 for vectors
i nvol ving, the central nervous system.,and, al so Ujit

ed
St attesspsaifientegamples #f 7N A e | eeropgtredyeing  an expressing
t 0
T ALY AL, 8005l AERMBEIO Y e
xghegiestdﬁﬁerpéshelﬁrud thytrédinerkirass STK Hpgleefor eftﬁercpcesrtb/ye @aregative
e obtained due to their |8fect|ous nat ur e. reof/

selprtionsard o EXRAETS)OSFRSEIIRY foy, depined deqamhipant sgayeRessc t L s ector
cal 2P %ﬁ n?ec? 9:%@& fht hg%l t&ﬁ@ﬁoc‘vuu-ghﬂér% t&ﬂ“%fchnﬁﬂﬂﬂ@ most

Speciticity to target the vectors
caB s bf épith@ﬁhﬂ origylpﬁﬁwblﬂl ay bthersp frhm teloton as wellsis loélemthat exhibit

m xed culture of cells. Viral vector

snmi@ﬁ fgsitgd \fpgtions can foecused de Hieat 8 Weq? .p@aﬂagort gt ﬁ?q%se?nd can

xlnc (rig ei&for e&gﬁgfel Ghty 15%&&9%& 196 eRitAfe FEELAL gdtlﬁﬂ@ B S hlﬁnan

I ¢ ex ral vector intro
su@j@pf essi ng reconbl nation sequences is the
adenovi rus-derjved vector Adenop53TK. This vect

exprisstwes thah émﬁé SXpierian ihpartignlae crdl furss C(a*?rvé%i By dncluded
Slécglggaeltsuieg er%ch?c? e}l(gmg Brgs%&ér\eégd? ugaﬁ iy Qlerfidifls @t are specific

Casset esir I'nant sequences.
fof fleSdeviesd &1l t9p) be used to infect cells that have an
adenovi rus receptor which includes rms%H cancers of .
epi t Imeaddifions rpqginkbinant wise| vessorsake uaetulrfyrdn\idg gpression of a
wel
de@gﬁcll B1élcle§ 381tdsb(%claﬁ§e %9 Sy dédvﬁht!a?% 5, | onl 5? q’atéﬁdp %ﬂe&ﬂﬁl and

reat a“m xe s and

taf¥ink RptdifEity. f Dated anfebiton B'mmﬂeﬂﬂ inr ihe dife excleiofofor example,

culture of cells, a tissue or a human
retrovirus and is the process by which a single 1nfected cell produces many progeny

uci ng and

virions that bud off and infect neighboring cells. The result is that a large area
becomes rapidly infected, most of which was not initially infected by the original viral
particles. This is in contrast to vertical-type of infection in which the infectious agent
spreads only through daughter progeny. Viral vectors can also be produced that are
unable to spread laterally. This characteristic can be useful if the desired purpose is to

introduce a specified gene into only a localized number of targeted cells.
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subject. Features that |imt expression to particular
cell types can al so be included. Such features
w0 p@oekss2 f or exanpl e, pronoter and regul at or yPEl/Brzeom 0242
that are specific for the desired cell type. In
addi tion, reconbinant viral®vectors are useful for in
vi vaAsedgeabal shovef vieusde st eety ipetiglizedaafedtitnecagents thhteyave
of f er, advant ages suc teral in_fecti n.and . .
evplypeah HEY SpeERitpic @d@i}‘osté% P mpePBISTISo P b esge infect

d
S e S AR b s
natualysppeifigey yf Viraill eo®rd h@lﬁzeb it refiralespdcifiofte od spemﬁcally target
nelghborln cells. The result is that .a |arge, ar

Prosistsminedroghi ps andrtherely miragdyee arcoRmbinhagIhinto the infected
cei‘.n 'ﬂlé %c!tgr tjorbfe gédeﬁ’l tﬁ%/ mteﬁl%d? ﬂ'nIeQi?venYlbﬁ ?}1]1 B&Schti %h%%sned cell

hi I'n contrast 0o ver eCtI on

typmtocbe Edr@etechﬁﬁ@tmkbllﬁ lagent tosmb@adlallah liry t}teha[mu@br example if
daught er progeny. Viral vectors, _can al so be prod ?
blchqta{sanﬁ\%@s dade ﬁ@a\‘p@ thawy B ¥ertoragpsrific|igr sughjepithelial cells Would be
I
us?cpo. ali'li%ﬁvo ,u@*g sgasgggr C%S’a?tlldgggf:&i co ﬁﬁ@l@&ﬂﬁé hérﬁ?r @6&%&9 %gtén’? are

to e reatedptheh ar gei edctoetias 1s°q)edﬁ‘mcﬁ‘>r beZbd&J@Ds/ end Heirusesursors,
are_very specialized infectious E&]gents t hat have
C

prefgrsblydar thespegilic typg eEhermyoptigife ldreaissd
k
T2 MACRER YR 8112 con 088, RACAGH o 1 A0AREK Sobiics
or\td Aderdd 'bhllyza%inglé Smﬁziitl giad oﬁmﬁ@tlbhc il thecff)rﬂdebl roa!se the genome
vectors utilizes its natural speC| ficity to
ofstbec\rlqucw Wdtﬁ&ﬁgs@t ﬂ}@t é‘d @taémmnﬁe@é éfa neqeyﬁﬁ@s ggpfs, regulatory

thésBVmBIebﬁlBs \brd lsyrﬂﬁe@;%d ﬂfe H@ﬁl deﬂdpmbgestmpemm ko new viral
targeted and will be known to those skilled in the
pagiioles which axapgiiable offunderseing Buthererounds phimectiope atheqvector’s

ge%(grgg 1saa&¥oe?c_n%(§1{eerc‘e%% eﬁ(#o%a fagﬁ e)§ 8& tf& Héétﬁ%h #@Jom%ﬁan’? gé(ﬁ%u i the

ewm se I Sea S or

caS§P8hdér-isctiohs Vi weered, Q]@@vaﬁng@mﬁieamumiﬂytrﬂutbed to destroy
treated, then a viral vector that is specitic for

thwmdcpa@mnsg sigen! s iy reﬁu@@dngpsuiﬂt@fl@r@ﬁwnmﬁra@ pasticles.
f henat
WEBSILAF 408y BSR4 e o

th@efddeEarmdt pridt&@tthdush Pidsbiwenefoudls bPinbieelen gThOgPeyifR type of
single initial round of infection. In the former case,

vegtioe vl ependafpontke intended ipplingtiphi dde sgiuplivectory are also known

sary genes Lat ory.
anggaﬁ(%ﬁrcgvaﬂghla %@Bﬂ gg ﬁé g aﬁ e cqﬂgtrgéj’[%# bgsqnfeSkhltlaev(\i/ in the art
usiighadll-Rheh e hRthoadidgyNA. Owce these nol ecul es are
synt hesi zed, the host cell packages the RNA into new

vi r alhepgeernbines wwhioe kambe admprseied 38 sensd g n gl viral vectors

are Hsetdh for CngIlfllB e, th%fprclw%]a&r%tcag Nake atgf\a/antggt SF thir target specificity and

consequently, do not have to be administered locally at the diseased site. However,
local administration can provide a quicker and more effective treatment,
administration can also be performed by, for example, intravenous or subcutaneous
injection into the subject. Injection of the viral vectors into a spinal fluid can also be

used as a mode of administration, especially in the case of neuro-degenerative
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genonme is al so engineered to encode and express the
desired reconbi nant gene hi the case of non-infectious
W@ Rooal9esexrt ors, the vector genone is usually nECHEHIAOT0242
destroy the viral packaging signal that is required to
encapsul ate the RNA into visfal particles. Wthout such
disRaseh.9Rallowind ¥nje@ioh| the8sral hettorafmell tincutmd until themodcognize host
contain a genone and therefore cannot proceed through
celiuwit aprsnpriate tangps spcificitydet indsstiohe specific type of

vector wll depen he | | ' |
act U3 ik eaPEREEoHRER RSl ALTRR PoRRR Jeh iy i8Rcols
arébddii offidadg add imMfun€ akpbeseCsMBE hodtte dhdoyectore Bdor leffedcy may
the art using well-known nethodoloqé. The reconbi nant
respidtam faikire ofehe deliverest pleialita esley eslls) tojgipgratq intq the genome,
ectors are used r .t he :
or 5 B e Ry R BB B B SRR NE UG BB ime
is ©688 PALENThis, meghsndht Ravmitisrdpnadiichi sight &g ddvaathbgous, is
at the diseased site. However, |ocal adm nistration
often problematigalug tejthecibeyeragniionsd ENBRRCIEERAPESt r eat nent
admnistration can. al-so .b r e
"t aoesa i aRBTuaT R bbb, ST Rion of
angiebgj:&@is in tHei 8ok ©Ru&DdpBRdME bakhew@lilar fesporise tati@prefatential
|l tid can al so be used as a node of adm nistratijon,
exprspaiei af the nusleithacid sequenee diacntest bietherrdy meplpty steseas of the

Fol | owi i njection, the vigal i i . .
L T e
orlighBftonseresddotieliby cé10 proliféRbbh,Oladiiy €o Fediced ampidgenesis and

probl enms encountered in prior art gene therapy

isghepimcat salt.e poor efficacy and i nmune response of the
host

to the .vector. .Poor.effica . I :
ot TS BASeRE SR PpokR A ienuiRE BBl of whldT pytotoxic
inithe B¢ Scill BbBstlubEo B MVRntieH providesa enciiceissfaakgating cell death
appropriate levels. In addition, response over the

* tocapidiyerdiferaiing edothyfliab pellsdn pngivganic viesasls of, Aog example, tumors.

R i A S T

effRERAP fRlucoMINddaleinaReblobmgaRRhdtart foiN i ddvaheedst dngiphesently

the enhancenent, and inhibition of angiogenesis in the
avadalge tbitityste identiDepuhigtatg seh fobieofardtasdtigrsPr@dponse to

th f ti.al [ f Lh | ej i
sequibdbareatt auh earacre bl ety Sef uifie epsirts of
th.@r SSEM inlANBAtthPBanchy SddefBEmpy B cHenadigigiriealds litherddrrective

adi ng to enhanced angi ogenesis, or inhibition of
gemadttereplyi aimed| 4t pestiringe pattigngenee aglivity t28dr eQnitadg immuno-

angi ogenesi s and ischenia,.can,result, T :nel usi
A e
ity AR GivE hehd tredM, Qirfiebl RillGRNSHnEetCE18 byt d@rodrug or toxic

I nVention provi des ‘a nethod of targeting cell death
agent (suicide gene therapy), pro-apoptotic gene, anti-angiogenic genes or
enhancement of chemotherapy or radiotherapy. Nucleic acid sequences suited for
corrective gene therapy with the cis regulatory element of the present invention
include, but are not limited to, the p53 gene (GenBank Access. No. BC018819), an
anti-neoplastic, DNA-stabilizing gene whose expression is suppressed in cancer cells;

Cip/Kip (p21, GenBank Acces. No. NM000389; and p27, GenBank Accesss. No.
NM004064) and Ink4 (pl4, GenBank Access. No. NM058197), cyclin-dependent
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to rapidly proliferating endothelial cells in
angi ogeni ¢ vessels of, for exanple, tunors. Because
WG ehogsssect or may be admi ni stered system cal | PCT/IIR20€740100242
be enpl oyed to effectively induce cell death in
devel opi ng netastatic foci ?7in advance of any
kinase $ibitors.avai Nadidie aehl kedugndes sudiedtfof wupprdssianc af @ncogene
sych foci of netastatic sprfe d. Such ther apeLit iC
uncEier i e ick seplalont Bsmenae B present SEEPURR ORC g but are not
: CORSLT U Ly ent i .0
linfRRPAd, et PIFRPEITA:, MY LR, O 48D Bl Bifin and
trahdistiompyl, ommop@tts aticlr estagy myg, erbBanhd Geh?, adtdavdlytic dbaekymes
cantrol, i muno nodul at or ene therapy,  ained at )
thag dpterfere, i theis fm%@ﬂen-syé{egmdagfar #ag siathessy apdusg of anti-

uctq ' i1l
on@ind YhRfie i M0 ol MLRRN s N Fnobl (Rt and o
dedchibedinydetail for expmplenin US Patent Nastd,62mpoag Ruitlc et N 6266)216
of chenot herapy or _radi ot herapy., Nucl eic

h
to BERIS: Sotjueib Se>6 0 B TBNCto Pt el Vv BiEh BeHe R e Red
fuly M iy BRI Mot T el 1 el R ol 8 i Mlcoene

ribdgyersSare escriBel) 188 &&mplanndd$ ParkeoNbas 638,385 to Leopold et al.,

. DNA-stabilizing gene whose expression is suppressed in
incoppeeipd By hereibpragigngen21, GenBank Acces. No.

Pﬁ%%ﬁ%ﬂth&&%ﬁ%ﬁdﬁlﬁe chgtgg lﬁrﬁgﬁteﬁ‘mg%{g %e%@e‘lg Er s%agence
exiryssed nnﬂlei’ﬁeﬁﬂﬁﬂt(kﬂ thasds irég.iﬂ:hb{éyoélSmeﬁiu of ﬁiecpl&sénﬂ invention is

.sequences suited for suppression of oncogene functjon
dirggtedy tohanmpromedylationoggnce therny: dssigpek Privgusnt avoidance of

im0 Bgh 0k iy I ATk eh 8 b SRR SR n
imadombauaioat ifatorefsuitiogenase sdibhthascis aspulaig, clan&B2of the

and bcl -2, and catalytic ribozynes that interfere with
prespidi inveRtipns gt gydrkinagvaenss d intragellularemelasulisegangs fofgaygeenting

oo RCRBGNR AL, S0P St LAEEYTRRRR KRB, b l6ens
(indedrded , td oinda¥@mMal enontdpedific Pabent iMasune6,8acliohR9 t Guitable
Roth et al., 6,265,216 to Bennet et al. and 5, 734, 039

impenostinawpiert fcars ancludg, bubmreyaptc imiad do haggn [L-2, interferons

' ful by, h [ .
s SRRLAL SRS D Bty LD Syp 08 e

-‘oncogene
mdcfcgﬁégm1®&estﬁﬁﬂﬁﬁﬁ gbtof QGMEXBFP| Bumhm tWhoPateertisisNéactor
5,635,385 to Leopold et al., incorporated fully herein

(TN, r e dumpkotorin @NHb) nEre dnmeni FeAtswe hasebesnesloned and
. iy t e .
s B o EMBLEUE 91 By EENER BB SRR e

fronVEBC 1 DATVAL G (@eilgblet oMb oamditat iTgPe g€Gkure Collection
t her apy, designed to prevent avoi dance of i nmune

("ATECSN bndmicAcdsysioniy. @RdShdiwuteat the carsnses Rfidugiag beta-
intgr%lerg)n,s ﬁlﬁ%&?nn&ﬁ/f-C%lp*"?ﬁlgr{lar}gTNF and human lymphotoxin are known and are

available. Particularly, the sequence of human .gamma.-interferon is known (Fiers et
al. (1982) Philos. Trans. R. Soc. Lond., B, Biol. Sci. 299:29-38) and has been
deposited with GenBank under Accession No. M25460. The sequence of human GM-
CSF is known (Wong et al. (1985) Science 228:810-815) and has been deposited with
GenBank under Accession No. M10663. The sequence of human TNF has been
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i mmunonodul atory factors suitable for use with the cis
regul atory el enment of the present invention are
W@ yd0okdds82 genes, intracellul ar nol ecul e genes POI/IL2007/000242
augnenting cytotoxic T cell recognition of Tunor
Anti gen and exogenous foreisgn i mmunogens (in order to
| neu non-ispRRist kG; zfm}m 83 HéRited Mitht@dBank
d"’?cﬁﬁ??‘ﬁ(ﬁg@?‘?grﬁ 2 glr%;lsﬁ §g]tegérgs:§i|8h%: ude, aE)lut arlsem.not |imited
und& Adee®Rod No 210988 The sapsneushuasniymahotosind ANF-b) has also

.beta.- or .gammua.-interferon, hupn eell. . . .
beeyr anblished (Bivertr phLe) é‘&“&fﬁﬁ"s‘?f' m%@ g fs eposited with
CSF hu t rosis factor (TNF), and
Gﬁ%‘ﬁﬂ%}iﬁﬁc{%ﬁ-wl‘?ﬁg&hunan I L-2 gene has been
cl ongdetanfriEapasndadenniic naceiacueqiaed expesstd puder control

exanple, a 0.68 kB BanH -H nDI ||, fragment, fro .
ofBCuiE gy clemyeal af TRBTERYIBHNING SRRy Hffrductive gene

Qultur L gatd ; I ACmaRediPendNelivery. In one
thegary O ?hegﬁhnlgeo ,&%ﬁéeceglgq%gg%%%;ﬂ%%t human . %g?a. SHvey
pr{ei@ﬁ@d{ £ 8bSdimeht) MR EMiIESEd shauenne FENFCyotdxicigene such as, but not

ynphot oxi n are known and are ayail ab Particuylarly,
limitel tequeinisle @EngIuFBEFh . Baria. P %ﬂrﬁe{f@ﬁ -qlahia  yigfoxic pro

Fiers et. al. (1 Phid 0. i fide kirlse and
iy s o g SO oy RIS enfici Ry kinkSe an
5-§ﬁ&%@ﬁ5siﬁa bside ceasiinre Nand MifikGOastafive gerasuendhe apf 5 E1A.

uman” GMCSF i s known (Wong et al. (1985 l.enc
E228)161 0f 81e5jficaAYiotesic BRRSHUEls 753 idl‘"*@é‘]ﬁﬁ?ﬂ% Cég@ﬁlsﬁhﬁ‘eu%aé’?mes
Accessi on No. MLO663. The sequence of human TNF has
SREYHAESYr i bed (Wang et al . (1985) Science 228: 149- 154)
and irx?'e@ eRABsbodirhént Gee Batlkicuniteseqheme ssprensedigmder control
MLO988. The sequence of human | ynphot oxi n %'LIH}IF@ ,[haseme\tic
ofalieocisaregnlponi plsmsat O rthe pessend) nventggasanhe (HscEd 188
3.137-145). and .i s;.d si teed wit s f@8kolamine 1131-
ragigistanity n thegaPy| BB 8 I&nfeyte}:ltxé/I all}fl ﬁ‘fltﬁ ﬁg?&e%o_di nent
n{eEﬁo%B%ﬁl—@uﬁﬁdiﬁe $06 eNe hikprprsetheundeairerading reseptot (NAT)

e

cis regulatory el enent of the present i nt}iert]ti on icsnoid
ischinr estzbbighet] dregimeant sxpdetityver plesehtoROrEaRa. B s Py

of target cells. by.eith i r b b Gigln GRING 1t

TR ?fé’? ?@ed\lﬁ ntgy%?cg érrc‘rﬁ{eoggd : n‘%%?mﬁ% 1?}’ tsﬁe nucl ei G PO

(J]fa}fé I SBALEME Splake BF SO i) GorgaNend mukiinaatthybnid celbs The NIS
Imted to suicide genes such as p

53 and e :
gew, o4 A TidBsgenphias hepn aensxicd 1 SBRITERS/PTRTLs SRRCSF i iypifg and i
susce 1ii bility therapy such as ganciclovir/thym di ne
VRPABY¥ESand 5-f | uor ocyt osi ne/ cyt osi ne deami nase, and

ant i '@f 851 Rltb GpERAES nwlyClhe asedStobleAasEairel puof for example in
|

speci fic cytotoxic constructs are degscribed.in detail
altrerdsolerdiicapasients et paiienbe feivhays sxg,igqre%ﬁ&&nll@qant impairment of

Re@ggﬁqqr%qngr%hlatigg e Nucl & & AGLS: SSARENGRLEPaBESES MR case, a
construct of the type AdPPE-1-3X-GF, where GF is a growth factor (e.g., cytokine) or
modificants thereof (e.g., AIPPE-1-SEQ ID NO:7-GF), can be employed. Suitable
growth factors for use in this context include, but are not limited to, VEGF (GenBank
accession M95200) and rat PDGF- BB (GenBank accession; 99% identity to mus-
AF162784) and EGR-1 (GenBank accession M22326) FGFs (including, but not
limited to, GenBank accession XM 003306) and combinations thereof.
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of the cis regulatory elenent of the present invention

can be directed to genetic radioisotopic therapy:
wapioakessef t he radi o-1 abel ed cat echol am ne 113BET/1L2007/000242

nmet ai odobenzyl - guani dine into cells which express the

nor adrenal i ne receptor (NAF) is an established

tr eatwBNbe ARH@idtéd tHaPthen}e %M&Eﬂﬂfa)ﬁtd}fé%nﬁlogemc factor may be

neur obl ast ona, carcinoid tunor and nedul l'ary thyroid
pre&taldﬁ resaerdingl toethimaipeet 9f tsogiesenti mmn‘ﬁl@nstyn@@ﬂd @roblems of

di at e t f iodi
FhRARET o PRoE To-EEl sheeckiPS Bk, bk BT shdgine, be
assbaatea Qfth ARRALsHSSb & PHORTASR (RirdaiR e &Y Exdipl827 and

vitro and in vivo nodels. An opposite approach nay be
31 uefethet Bxampleascdian.i zE€ombimdethefapy esnamime |tlns first stage of

clerotic .patients or in patients .that
enBlpefaP S Giare B b Pt ionR e K3HaBa s PEP TRUSEle ells to
stable & naddeRivASelf [R Bt orPDM 68 8232 (Y Na'E‘J mﬁatecmm.oaﬁow-
di abetes. In this case, a construct of the type AdPPE-
1038 3XC@rbingdh éteealﬂFacpsrdalggtooﬂwmasfpa@t afrthé¢ gregent myttmiomrmay be
oJ. |f|canst ereof .(e. AdPPE: | - SE
oraglf e AR DEHFELRIS R Grobp SRESTUIeinGEid yntiuct
cachliSwhiRR 1Ry rac} Hﬁ%gﬁﬂﬁorﬁﬁ?tﬂé%olhﬂemrﬁl@glct &did \{E@ﬂ% resent
(GenBank accessi on MB5200 rat B (GenBan
invanites shbernatdeds, jod pmf@rablyi e:achm)f theAtelBRiZR4) desrod ifiERsl may be

sep?n%&iq Eonte Ciﬁéz Eg gég sqoggr:ggm( I@%@@g%;agegh g?v%tntlon thereby
endbAAP h@%bﬂ@éulﬁﬁ@f &Pfhe ifdupbd %Q@geﬁﬂﬂ{r@&és@t ed that the

use of nore than one angi ogenic f or may be
p r efreogiokaioncdor luis{pnglatr@sndmss eleapet (c.ofSEED ;N(ésé)nmthm the
i robl ens .of ves mmat.ur |

ention to
progfol e esSRatsy of dh e AR teh (e40 At 4 GRGuHLh Lhg gbvesent

i SRS W (ORI S B 8 ARl T,

leaémgttpam)o-va@aﬂmmm toli sekepted ctissuesi mAs thé é)ldodr snppszt ageroves,

of .endot hel i hannel sproutln and sub ntly
isollE U CRAEC e SHOOTR [BEIoeE B RGeS o 1 B0gdsl GF Tevels

ded]hﬁé %ﬁ@%he%é%&c%le{rﬁh&&?%%% iOMigh. al . (2001) Nat .
Bi ot echnol 1029 Conbi ned t herapy accordi ng

to ithiidl tesqppodciasdd ﬂlbbgqneetherapy tonerelothietinl tigsye bging the nucleic
ucl eoti des of interest

racti ced cl oning the pol
acig r‘FOPWéICESa?Fg%‘H TSR B AGF, e (FoBfdingkPR AmBRdiAgPle
W1tH Qﬁil?err hdifodsqRdbiRté %Q%éi’f A%l'&geﬂﬁ Qflcﬁ)ttﬁ‘é:ha[‘é@ €I lﬂ%tgﬂt&{ in the

present 1nventio rnatively, or prefera
Exaap]hs (sécttohnewhmhyﬁollo'bvegoiﬂ]e dds regulatmtyeelembntrraynmmng the novel

R RS FHEIEE AT AP el oL, S5 COSLINEL S, Oy
i W R -
proliferdn, Syhileipréventihdeecombinant gene expression in other, non-angiogenic
tissues (see Examples 12, 14, 16, 19, 20, 23, 27, 29, 34 and 35). Expression of
therapeutic genes, under transcriptional control of the cis regulatory elements and
constructs of the present invention, coincides with the activation of the cellular
processes (angiogenic growth processes) to which the gene products are directed,
allowing greater effectivity and significant reduction in the effective doses required

for treatment.
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pronot er sequence of the present invention can also be

used with the present invention in order to further
Wepanessexpr essi on selectivity to ischeni c tiBSER007/000242

thus | eading to neo-vascul ari zati on of sel ected

ti ssues. As the bl ood suppléy inproves, ischemais

r el mavgdise tdfer bytR@¥staintRIRGNEE ctl egriators @Rt 0 tiRepresent
i nduced, GF | evels decline and the neo-vascul ari zat1 on

invyepbeIeBsa genchiherapy contexifdn benexpapipd & inpxiize igliveyi fe tumors
g . RBA ; . S
o BSEARY BRRCHREL B oSSR BT SR e i

trué @Ol fat Jupdunhdial tisturabhRind dhendbthelial rBmposkht, URahRrated in
target angi ogenic endothelial cells. As illustrated in

ther Fxanmlesmgsicien St follmwvsahTlaih is bachests as dereonsireted dy dixamptey16,

e SRR ERTICP AR e R SARIE SRk ERhaegld Wi of
exprossi@inadpiEXNir6Rfel Mg GhdstBelI HisARNEveaan ¢e SRRSGH bF gRIFPE-1

I n tissues undergoing vascular proliferation, while
prgmeigient i ng reconbi nant gene expression in other,

Dor VB BYERRolbd B SRl A Rl Snck P matoine 154 ot the
cisORRERtorY NAGlienics TS G Plobe ahver@iohr @l c@fjuddiOnCivh the PPE-1

regul atory el ements and constructs of the present
praopien itiis Antidpated that thewinhancehelement afdhe presertt inteation will also

ex it 1 B8 SEER PR BRE i Bl i PEERE b,
ef f gGEH WhfiolpAne, B hBkd b 3or 'ROHAIILEN whitht §ivefiae chhatRer

doses required for treatment. Thus, use of a construct
clemesisudé plien pertabls irce dhryaenby tehsfreed frofm enecprpmetss sequence

o WA LB SutEs SRR SRR, SR PES Siubt
seDf 86{c§ 0Bl IPEV.OBTRMI 19990178 ):doLBSUEN. S wék fek GRITMAY. Ther.
this is true even if the surrounding tissue contains

(2001) érielINe| rad Le OMposieait (Gens Theru@OP b 8d4ir26he Indeed, the

caisoet P18 o ALt minleChest Troa? a8y oSS oaf Ssmney
su%est% h@aPeBBRREr RN 981a08 @t 1hbsd HET @_SH%sdnt Sink @ik, for

expression in rapidly proliferating endot heli al
examgleyenhapeess inctndihg SEEhHR2MNosol S ahé 1PPEr SERY Badi@r 6 may be

il.e the exanpl es provided herei pbel.ow, deal
s PRI PR RESude GEITHE BesSy sghmppr As such
coS@AUBRNGRtaRing NBeRDHES BRMbloyTHEEAHI! 19 ated Wuuﬁstia&mnmamg a
the PPE-1 pronoter, it iS anticipated t'hat the
eukarpetivc prongttemerndifidd thengindss ¢t enlaneert seqvengd lof ghe gresent

IR TANIEYE R R LN SR
basq@uOnt i p&stuidfell thatnsliigmmaofRgshe bhah ARARBE Bfement
according to the present invention is an isolated polynucleotide including at least a
portion of the sequence set forth in SEQ ID NO:15 covalently linked to at least a
portion of the sequence set forth in SEQ ID NO:16. This enhancer is anticipated to
function with a wide variety of promoters, including but not limited to endothelial
specific promoters (e.g. PPE-1; SEQ ID NO.: 1) and constitutive promoters, for
example viral promoters such as those derived from CMV and SV-40. This enhancer

should be capable of imparting endothelial specificity to a wide variety of promoters.
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el enents are often portable, i.e., they can be

transferred fromone pronoter sequence to another,
waeoglogdser, pronoter sequence and still nai nt aPEI/IL2007/000242

activity. For exanples, see D. Jones et al. (Dev.

Biol. (1995) 171(1):60-72);6IN. S. Yew et al, (Ml.
Théreahanoe? 6Rigentd nadH b8 2Apmenidd] for \Btample B addii@ner diebr more

('200%%19,8; 1416- Zg%ﬁrt Indeed, the earlier work of Bu et

CORjes 0 SEUSPCcss hin §&6 1QNQ:§.gjﬂwsg 2ddiiongl sequences may be
] I
o o B D o o O T e R BB SR T 0T, e

I nclTeipagpe@EQvéddlobidartherSnelndesldmethod FEQxplsIegd a QudmBil: acid
be used with constitutive pronoters, for exanple the
seqigneOhingript ép endedheligh pellscesmploying sopgtich Widhgtelies upon an
\: [ ted pol cl | des .
T R T ST

IDMNE: 16rvdasiesty Bie@dasaeleadt 4 fativh 8 BiRtscline bdtIBrtRiESEQ ID
well within the scope of the clained invention. Thus,

NG@:6jagd popramaierele dirrst higheveinespression ofuthatsediene¢ ofinterest
S &ﬁﬁ@ﬂg% Iﬁi m?fceﬂgcor ding to the present invention is
PR sol af'ed po |

ynucCl eoti de including at |east a

por tAsoised fhetdie “SahiengninRtrafie tdcdlly REQAVEPHIR albddy of a
covalently linked to at |east a Horti on of the

subj e i aubsequenb peiptrodycmn af phaymelly dntoTihie shagiihefhther subgect”

&l to f tionywWth a .wde riet f
so e AR e it B Bl leRrhd B R P apoy Netre
Ma&lixgad 7i1¢opnpomt ers (e.g. PPE-1; SEQID NO.: 1) and
constitutive pronoters, for exanple viral pronoters
sucVhile adepedrusey pipcamplpvad ioMbe srperBvenpdestribed in examples

. | d.b bl f, ' dot hel.i al .
e SUEPSRE ML 4R BB o o RS ARG B oty

ad PTEBRCIBOsd fIIERAry ¥RY] iBQh&tg FROh&Ovira Q5lIvRNAKRIct DY
addition of one or nore copies of the sedquence set

. . . . t .
f or he iviralsEotars quataging thesendathelial eplajpesifiqueretsrsygsn also

e ntiguouysl y, or non-coiitigyously ta th .
be e dfl COnTRRiod T @ R e cBHEE hesiting 1 the viral
vedtois! IBchi Asdrodtass andTBdd hoff P@}%ﬂfeeiﬁébﬂlﬂ andUe} ehiSpRMd or

.sequence of interest in endothelial cells enploying a
biferntionaliraeleqie ehdipkadiess Nepolbeckneteh RoleewlamT femayt 3:882;2001).

oGl P P SR Seo AR B A EB0SPEcr

exprésd id RRLEI A 1 cbiRxs VUURMAE &hs@by fi9Td RighficakQcbRern in
NO. 16 and a pronoter to direct hi g¥1 | evel” expression

devsfopinpandedngionsd efctivetasne Sterapyqudtoraal Agverse immune response
ndot helial, cells. As .used herei.n "ex-viyo
to SRk EbioR, BFsegiec RCUSeam uB iesfffes Mty sffisgey of drug
delBehy, amll jead 16 WIRAHANN, oloMHaaY CahuqiiséaFe.t M€ efhk Sntigenic
into the body of the subject” specifically includes

potguiéal oif exprassasietebembisanictherapbeit molecllzs én of preat imp@EGILY in
gendThddhsy.

While reducing the present invention to practice, it was unexpectedly revealed
that a human polypeptide (TNF-R1) expressed as a portion of the Ad5PPE-1(3x)
nucleic acid construct (Example 41, figure 95b) lacks antigenicity in mice, and does

not induce a significant immunological response in the host, despite the clear anti-

TNF-R1 response to administration of the Fas-c chimera gene under control of the
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Medi cine 7:1194-1201). Wil e adenoviruses are enpl oyed

in the experinents described in exanpl es presented
wheoogiondset ow, the constructs of the present i NREMNL2007/000242

could be easily adapted by those of ordinary skill in

the art to other viral deli%ery systems. The viral
CM¥cpronmierdbiguad B5NngThuse thendabied postpeptidd ofsthe girdsent invention

ronoters, can also, be uysed. in.conbination wth ofher
Cﬂg,bﬁ ARk friedis s i %?%%PP%@WWH@SRW%O Yeeidoggnously
, ¢ . . ‘

O Ve SRS e BERLY Sftectb B R @fhe Whihin o
cell Ni¢ treddneikans ttramsgenbbloe ahas), Tier apns@ipBidRal2@Mirpl of tthe cis

wll b note% hat the host i ne response to .
regaipa et ofthn Brari dnveRppR s SEiCRhlYt theistoeplptory glement is
th&ppﬁ_q&gx%m% ~therapy is a significant concern in

devel opi and design of effective gene therapy

pr otWhidd seduditly elies prebanrinventi@spopradidepit twae stprdsingddy naddvered

transgene product can both interfere with the efficacy
thegft r gxbgla%qnpq, é:lng}c’)th snesificy promiey MR} dﬁg) 1s responsive to

' o : . ¢ . o .

ook ion B9 hnfl BERBES kil PRRYL FEBICthe preferemta
enhaicemuhte sf ilscifefasgreptessiopdntldpkle vascweredt bgaapyaorta, heart,

Wi | e reg!g&)ng the present, invention tqQ practice, |

t
lugsstranhes pad PedDyp! giresnisanicn Rearmerfmeiein atig sepiugieincluding

TNE- i (. .

d TOF S XARSa s e gl Wy ISP EER Bldyon o

thadbutde shdothglin receptoe(EBA dnd BIB) nidtagonidti Beséntan. This synergic
i gni fi.cant imrunol ogi cal response in the host, )

effé%tsqi o E-apgiogee AeramyiGombingd vith ransgeis gxprgssion of a therapeutic

. S - .
B EERERL s Oy B85 IR IR0 IR BR hion
prgpadespe preavitesf uidielgsed posibilityvien tdingh taegstingend seduck drdosage
reduci ng. or eliminating a host inmmune response to an
re%&!@éﬁ%@% pRti-angipesdicederapicsnil ithont wishingsigdiedipitestirca single
hy?&th@s{i% Ay Gl Spe1 UL A dth? Yerd gén%ﬁf ! t&guéMrésleHsea ta” %Hiantgsbegenic
econBi nant “transgene (or genes), under

thdran Se acptdtiagahdeeny 60the Bhdbihelit peometguliat 41 yutedriREobp, in
of the present invention. Preferably, the cis

fagt sphipnpecthy cadethslin premetsk cloprny of $he npgleigcit conpfipteof the
] i nQ. th ese i i on GlLiGe, i

bSO TACIRERE NIRRT LBLATH B8us s ¥R

eledpeac bf tie ReAPIRentiiEs ladf@Xteled ih SRBRARLIME Wil an adjunct anti-
addi tional potentiation by anti - agfgi ogeni c therapy.
angipgeiie tharaghoths enMbapgiegeaice therany eleriet capable of inducing an

) 55PN SR SR, AR
thetiyge weBakrioveh & fiuc hel igicladésd bad s hbtl titnifed CloUgtiddthelin receptor
antagonists such as Bosentan, VEGF-receptor antagonists, angiostatin and endostatin,
and antiangiogenic antibodies such as Bevacizumab and Novast.

Further, it will be appreciated that administration of a construct including the
cis regulatory element of the present invention, or other cis regulatory elements having
endothelial-specific promoter activity, in combination with such adjunct therapy

capable of inducing endothelial-specific promoter activity, can be used to increase the
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the LUC reporter transgene under PPE-1 (3x) control,
in response to adm ni stration of the double endothelin
w0 e@ep9as82 (ETA and ETB) ant agoni st Bosent an. TPCBHIL2007/000242
synergic effect of anti-angi ogenic therapy conbi ned
with transgenic expression®f a therapeutic
expessioib ofiesiistr gﬂm eompdsing penhigibgenic seljeences enbandiat o1gjogenic
el enent of resent inventiqn pr OVI des a previously
actinié. 4o 3w epb’s*ﬁ? Brermept ¢ q@ma@cqr%s‘e Y& ng and reduced
dos
Vit ‘;’]\gﬁltlé \;\Aﬁﬂfﬁﬁf ﬁegﬁagé k’glféé){nvéﬁﬁdn 13 éégﬁg |r1¥1 gvaggﬁt{/ o g 1Snlmslbat10n
ofiBovir®e Astic Ené@théliﬁhellil(@ﬁdi@b@ﬂm a lEfdrmwemﬁc esduwhdm receptor
anti an eni.c_ therapy, in activatin |nduc§rs of thF
an&aawﬁham%f* insfvsesepnbipneemgnt g idefcfmdﬁ lighgipecifig W%Ptel PPE-
ol r..e t
GRS s PR SR, & BLATRER B fORH roih MRofiie (20723)

wanbiticiureffect oa endothielin prorhotet weivitg (Fizgerecd®. rl%lxylhleﬁfedugltlon to
el ement of the present inventiqgn is adm njstered in

PIRCOIOE MHER FABFERIC RIS B PHRE | edH%lf%@ﬁ@%&@%W T CpiiFQ} 9y the PPE-

1 gnlz)gqo@é}t Has asﬂ%ﬁ gﬁﬂ' tﬁoél&% %hec‘g o r;-‘eé?ld lr@ce?tor bg B(f“2-7 88
cing an endogenous e ancer o el 1al-'speci

1ezmliﬁd Qﬂ@ﬁ(@éasect ehdothelin ddiscripthgi, age rmnam’eweanycmalaltmg plasma
i he art includes, but is not limted to

eﬂéﬁ@%‘ﬁh@%‘ﬁ"&@e“e%‘%‘b? Bt agoni sts such as Bosent an
VEG:I'hru Cfflpc}ng n?dahﬁgém' g‘%&r}jstl’ggfgfggﬁﬁﬂlg gﬁ%@fgqre lelngnt of

and ‘anti‘angi ogeni ¢ anti evac

thd\piesatt inveltiéhBradmiiistetdd inkemdpfaries wathea etdjlﬁtct therapy, wherein
adm nistration of a construct including the

the agjuneirtberyppieisenbleekasie aftiae Priosmndpingln Wcswor o.Sueh Rlockade
ca% 'rbz-: \;1? 91% %51?5%%?&%%113 rggeﬁh%?an?%gﬁts{geguc Sﬁ.gcﬂoft lﬁmted to

Bdshﬁaﬂgpx& s5p86) Roiﬁfl -661dY GBI EEMRt SR AR4T pBDMu 893; and PD
pronoter activity, can be used to increase

Lapieaxpi eigsrisativy Subbyist B redethelghincrriph gnipeign sidyesmibut not
T R R e T

Lougidvedng the invention to practice, it was shown that
i ncubation of Bovine Aortic Endothelial cells (BAEC
VVI t Ht wilgbe @pmeglp@éa hiaé awétlme pf therhoskprlby regpRnsg dpinfection

%18 %% o %JESV%%‘.S O[Bf F%%resilf)g )())f consttructs encodlng

reddi\mmﬁar@ ARGSIAE Qleﬁﬁerédl nﬁsﬁ@f ﬁnvem@]@t hedoetly, 6€ B Béen shown that
agoni st 28()123) was W thout effect on endothelin

copfofisiad (dpxemeihesoneFpdiuindstogpn cry preent somguef the smmyne- and
apBBtggl -1‘6(::1(2:"1‘&3&'I téngﬁélr'mag 9% I %e cl'ina %SSI n?gcéerdo rr%l}dothehmn

erase er COﬂ

(Mastas oA iéradsclel qhkale Vaisc tBigl Bo059237 Begushesuppressing pro-

receptor by BQ 788 resulted in increased endothelin
mﬂmmm perieppreasion and ppdnizingarerombinan gent PYRyessidstrciency

gr%t Q&I iR \(1 '.gur[ﬁiss Zf%tag{d c%rt?c)o’stermd enhancement of transgene

expression in adenovirus was shown to be specific, being more pronounced in
endothelial cells than in some tumor cell lines.

Further, it has been recently shown that treatment of cells with N-Acetyl
Cysteine (Jornot et al, Journal of Genetic Medicine 2002;4:54-65) enhances transgene

expression and viral penetration in adenovirus-treated endothelial cells.
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Thus, in one enbodi nent, a construct including the cis

regul atory el enment of the present invention is
wa@ev7idesser ed i n conbination with an adj unct tPEr/HRY()7/000242

wherein the adjunct therapy is a bl ockade of the

B-f orm endot hel i n recept or.%Such bl ockade can be via

non Weile ctetdvang nihet pesérm  ineafidror toapragoni $t Svasu Eburals that

not limted to Bosentan;, A-186086; Ro-61-6612;
001@@0829@1% Hsatnegat pphansgs expogsion 96 dransgeacpin pdenaypsl-mediated
e e

el SREPINS  EURIRE cEp Rt ks PR tugiprese ver we
totWﬁa&;m,Reﬁas ZﬁhlceeilsecarmmerahaéﬁS 844 [ISBNRC ALY tredted With. 3 pM

St Louis, It will be appreciated, that
deéftf{l?éﬁ%?ﬁfi? dWOéfmt wéectipn (Wil pflenovitgs ronsiaict expresdag lagiferase

A adengyi 0 n
G R o S A A e T e il

redombsnimb gane ekpression ReBAMA yreated wids 3hedndeamethaidmdtprior to
) cortlcofter0|d (dexanet hasone) adm ni stration can
infgetinpe HithsBhradespVirke contiisiebeasing thp aprosist gone e dluorescent

e SRR SEPTPRED PASBENEE B} g ety

enlBinokd, 208paRA:to ﬁﬂ@@aﬁﬁilﬁ))ﬁro& qmmmprkgw heididtefowint or y
gene_expressi on and optim zing reconbi nant gene
expri¥siigrp Birtier peRedimient. v Yird) cangrich including thsi @s regulatory

ele‘ﬁIe]il? ok tl?J RI%Q&H fé\pe%lgﬁ % gdlﬁﬂlhs%}%g q}}"l%) natnr %ns egne add1t10nal

ressio rus Wwas
coxlnﬁmlirgl ¥D I dnffoandy feie dnhahcigd od e hdibe€ Q)|f | ﬁrdshﬁél“ublﬁs and/or
sonme tunor cell lines. Further, it has been recentl

enlifsing {THAECRS cRPFRSHION o 8k [temeguchd neelle evlreiny Siee pdditional
cox&ﬂ@%ﬂpg %m $und5] QUL rk%hlc%gte%@igucﬁ ' Clan Vogegfamethasone)

ances rans ene e ressro

anWeﬂHtA@ttylcEystdihae(M(o)\u rus-treated endot heli al
cells.Wile reducing the present invention to

practice, it was found that corticosteroid treatnent

e”h%‘ﬂ‘é %?mﬁ S dﬁla L egth? S 511’ t%nsgesgr?tsmlvgntlon are espe cyfag}/ ggiéed for

denovira ransi e expreSS|on

useeﬁﬂrﬁ.@s‘ae OfhgimgRafr € VEGF PaliC PMGH ugé f @nasenlpetiselUto induce
total protein, was increased nore than 3 tines in BAEC
Vaf‘c%larléatt% HOBEV mhthgdsmszf aémmmahas ovidhesei foetorsoin an effective

cONstruct expressin
web BT A ML TR B Y R e SRR S Byt meciom.
In [BHi9 MdtRsd feﬂ&n@Wh ncdnitifatib@ lare h&RAPINARD, B8ABeered tissue
expression in BAEC treated with 3 nM dexamet hasone

consfrugls negd it foe ctapaariged haraﬁlya@érfwndw angipgenests to the site of

DR TBF < oRB0 P PR Dbt P S Pl B T resens
mvaﬁ@matcaﬁ RPlasdd \ﬁﬁsn&fvﬁé’(ﬁuhéhzﬁﬂ&ﬁr&fe@ssu§ Qﬁp@’&&%ﬂ Oex-vivo, for

untreated controls (see Exanple 42, hereinbel ow).
example, for use in tissue engineering, treatment of wound healing, and the like.
While reducing the present invention to practice, it was demonstrated, for the first
time, that angiogeneic factors, under regulatory control of PPE-1(3x), are
preferentially expressed in vascularized in-vifro engineered tissue and provide
superior neovascularization in engineered tissue in-vitro and in-vivo.

Infection of the cells with AdSPPEC-1-3x VEGF has an inductive effect on

number and size of vessels-like structures formed in the engineered constructs,
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Thus, in a further enbodi nent, a viral construct
including the cis regulatory el ement of the present

WO poogq9dssn i s adm ni stered in conbi nati on w t hPERIL2007/000242
addi ti onal compound or conpounds for enhanci ng copy
nunber of virus particles aid/or enhanci ng transgene

res@%ﬂ’fgﬁﬁ%‘ 439 418 ifdIast IR HAGREr 68¥dssel YRRT RiréentddBs of vessel area
additional compound or conpounds is a corticosteroid

in (tbeichmplsy tieaied ew@lnwidéPBEQahéx ﬁé&%ﬂéymam@nmanm fig adgition of
t t d
VIR Bnt% s o e BRLS plb e ST S el tfgemtaton,

infebRBYE 2R BQAEAon \@Cﬁlﬁﬁﬁef E@ffo&{—ﬁas@@ NifERGE Yohki@tst Mere
i nduce vascul ari zati on, however nethods of

analgrédni €onstuitsinfotted huﬁeAﬂéBl?EfEd -3 VERFevifuscthioweanyagrease in
[ not In vitro, the growh factors

are stil
Veﬁegs“%’&gﬁs ‘?‘W‘Haﬁ%[tﬁ 8Wtr?11 WOHUHS 1 n this method
rel afyu¥ 8h YonB it RANGRRI A REMO thedhR 1€ @8R0conkfudti fGhe gresent
engi neered tissue constructs need to be vascul ari ze
1nvempmn| ligyuser do regulaie angiogangsis gendisiue, the tissee being agfatural or an
npl ant.ati on. The cis regul atory el enents and nucl ei c
en&@?ﬁﬁé 8% ructs of the present invention can be used

for E@%ﬁﬁg 'el|lﬁ’crlfe¥aﬁE1Ha§bdQ§na§in§Ss9ﬁeﬁ1nth\é ipY&eAtelv&rtord uM&vered
for exa for use in tiSsue englneéering, treatnent

thatfimptrnted dwstlruqhgl,nf@uhezﬂ whk AdSRRECYBk & L@l bad hghtslhﬂgnal than
resent invention to . pr it was denops
bt ey Sfectstt AA-Fiein ol BoiaERe et i inteoton
w1rt1? QAsBPREV - SO RO chfl nlﬁgguvla suRval A0 SvaRERASSE0R | ol ilplanted

expr essed in vasculari z in-vitro engl neered tissue
enginderpd disswbecansirects c(Flgn &dbps Futther] zadh mgmawr@ngmue @pesjructs

tissue in-vitr n-viva. Infection.of the ¢
copmeningcsp b s vt i Ohitety Ve erment Gyetion can
cotﬂ R a ?dﬁgcesﬂ)izfﬁe& eWticS ?@doﬁllﬁﬁdﬁ? vithd H&hb‘l’e@%rf er%ﬁdlhg tissue

e englneered cohstructs,resulting in a 4-
'ﬁandlbﬁse in the nunber of vessel s and percentages of

ves area in the sa treated with 5PPEC- | -
Veeh By 45 OTdBIEIRI IR GRS t SR TR AR Tt S el
coé;ll: %lﬁ)a.ndcféld BeiMi YRRl dieie npgékreiﬁ Yrﬁjen‘uon According to yet

entiation, i1ntegration and vascul arization of

anotet aspeedofSthaffrededt navewtibrt itlese eeltoars tusert 15 sadraescaffold to be
analyzed. Constructs infected with AdSPPEC-I|-3x VEG-

usgiy (55 SHBRICAr{OF AEFUSaSREINGFTIRES s Methods dfef G&S@? BRgiRecriag using

SCE%%IQQ%J Weu %Jnf ihcflé arl géé% k5 QRf [Pebnt Nos. 6, 753,181;

odi ment, e nuclei ¢ aci d const ct o t he resen

6,650E83 i 6A9T §25};s 66;1479g1)G4egG,|438 80ANGLOGNES @,206;%7 6,783,776;

tissue, the ti nat ur al [ in
6518308 6. o150 i ton bacr 126 bRa g RdafAsboGEREass: and
5, 508827 QRGNS PAVR A HPIRHEE RGST GF10044403; 0030215945; 0030194802
0030180268; 0030124099; 0020160510; 0020102727, incorporated herein by

"i

reference, all of which teach generation of engineered tissue on tissue scatfolds).
Suitable scaffolds can be composed of synthetic polymer, a cell adhesion molecule or
an extracellular matrix protein.

The cell adhesion/ECM protein used by the present invention can be any cell
adhesion and/or extracellular matrix protein, including, but not limited to, fibrinogen,

Collagen, integrin (Stefanidakis M, et al., 2003; J Biol Chem. 278: 34674-84),
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that inplanted constructs infected with AdS5PPEC-| - 3x
VEGF had hi gher signal than control constructs
WO ndogoass2 Wi t h AAV- | uci ferase only, indicati ngP@TTHL20077100242
vitro infection with AdSPPEC-|-3x VEGF can inprove
survival and vascul ari zati # of inplanted engi neered
inteicsHuler adisionuablcflEi(ICARDD) (vahudd Bilpe 8umid vmlgdeﬁe%agCPT

é@eﬁue constructs conprising cells transduced
19 ool Mede dhish3rid: engein, rigpeiefeshi Ry efrali éﬂ93>a7n Cell Sci.

1062584 'élf)%ﬁté Q/T;l‘ﬁerftﬂiu i o?ﬁdautié1 g{s@&%ﬁé& | Soteli€ ‘f? nﬁp@@dgsmvf?ﬁu 5002;

partic or surroun I SSue “via ce

Frauic dedioegddcpinohe2is p 6 13-13 SDf gidaginpeseind dufprentt dictor (N OF)
there is provided a conpri sing the nucleic acid

(Tedamoiqds cbpl i%@lp&%%hﬁlﬁtﬁwh@h 36 SGEE bk @W@W@X)p@ékanoate
t t
B35 YESeRLEahEL 15, RGBS B8 88 e

(nibprinl) eSaki Eagd MEREANdT. 200010 d&ufd3ti. ROSBIEOHPNYI neer i ng
using scaffolds are well known in the art (see, for
exarkPeesynistipnomperngsd & 53 presant ByeE®NSE®: be polyethylene

T R e

Bi6tediidlopy (N §).1000448012(8):68%93 4 Jpsdlcapr&idéod?dnd BREti&acid
Pat ent Application Nos. 0040044403; 0030215945;

reiptynepfioniging pobddadislydegtedd 536 PELad 40z0uR 616061 2002; J. Thorac.
CoBEEGRL 1SS PRSP A LR, S B

mtsmaﬁﬁe@tddsporoﬁucalathhlehﬁmf;faphtﬁa definife (POCHAI Lo D, -lactic
synthetic p a cell adhesion nolecule or an

ac@mﬁéwlm?gb’@ln@% REFID dtfedite, Trh@l.c 2005; RihmeicoinlsESM 73-9),
BT, A5, LG POl AU FATERD TR b

al.j 20034dimgJ. skl mnldfm tleehldfs. 18:b18Me 11§aldeag>eg1 colide
i ntegrin (Stef an| daki s Qq)et al . 2003}3%% ol 4

(PIA@A) Jhe7Hg &4 al.n2@3s i |Bwla¢d aMatssi Bes. rﬁﬁlwé&),nﬂésammly -4-

g8 SO TR (3820553 Ve

13@h4): 34993; J. Cell Sci. 106: 389-400); vinentin,
m crot ubul e- associ ated protein ID (Theodosis DT. 2002;
Fr onfY hli@emd@@na dleg prea¢nt iD@Ention to PBIcticy, the mrwentl\i@umtos have

un @Al LR Ofioh Skl DR R reiorPin Bingcind Aatian ot 2
prd-ffiidtotidd agdne fdn@ﬂ)le@ QblkstveSs 8pdpRSald of e '1ﬂvol%ad kP %ng?l@gé{ﬁsw

injury induced protein 2 (ninjuriii2) (Araki T and
withpphepesing Jongggeted fissue gees o theseOagenythes,)avoittieg the toxic

ol yner .use t he present |nvent|on can be
siB XL AT RO T sRBEE oleFEharing AP bt AESTRARS
pol Yoy, celbirCtodond s@Nect 6F @&dpﬂegent 1nvent10n there is provided a

method of down-regulating angiogenesis in a tissue of a subject. As used herein, the

phrase "down-regulating angiogenesis" refers to either slowing down or stopping the
angiogenic process, which lead to formation of new blood vessels.

The method according to this aspect of the present invention is effected by
administering to the subject a nucleic acid construct designed and configured for
cytotoxicity in a sub-population of angiogenic cells. As used herein, the phrase

"angiogenic cells" refers to any cells, which participate or contribute to the process of
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Bi ot echnol ogy (N Y). 1994 Jul; 12(7): 689-93.),
epsi | on-caprol actone and 1-lactic acid reinforced with
wW@2000096882 | acti de knitted [ KN-PCLA] (Ozawa T ePCHIL2007/000242
2002; J . Thorac. Cardiovasc. Surg. 124: 1157-64),
woven fabric (W-PCLA) [Oz&ha, 2002 (Supra)l,
angingenesion Tdos,cugivgeniaselinincludenbhi/abe awy Hpriteil te, endothefial sells,

oly D L,-lactic acid-pol yethyl enegl ycol
mE)E’EA%‘EéAE)CG SKaito T et al., 2005, Biomaterials. 26:
73- A, usk hAdinMBE @&np@éa&’&?h@lg Pikrd S gf%%b%ﬁ of a ?ompound or

gl ycol -co-funari ¢ aci Trant
prazesyato distupt She n@mnel natabdlismt émctlbnmndidrstxu&t&ie eB88-RB)l, in a

pot%n %lyg%téeb/%?s,\}aﬁe\% g’ls Im%g 4%5 CIEA (Y )I—(|:I;|hpet al4 A ‘goc})'?o?{oxw
mdl%ég{e@gi‘ﬁ bl’tgré’iha&e,%n%&) I‘Hr?Bl I\I/lé&g(?flé) rh%{(?iﬁllky HH@%D%%@\M fﬁ? BES the

capabtliiy iof %elllhlatlpg eyanoxitity ent indncihg pe@otoxie prdcbs or pathway
sen ntors have uncovered that a conbi nation of

wilBE gl BN PoG BOBlE: o BaniIE der vaeh on i o
lmﬁ‘teﬂ’rfé aRARLAbIIReAAGE KNARIBReSRL, eﬁﬁél{oesicﬁpgffa]ﬁg%{eg, gftrogen
| s invol ved 1 n angi ogenesi s w't hout expos

mua‘@rd ¢ampremnds| anthrmyehms ngliitess bHapdpesses Agh Ak sasphityss well as
avoi di n t he tm;d.r e effects and redundancy

BeNeR 5?‘5’6‘& PRGOS rather dadiicars it cxinsrdapinsessesyisueh as the
Fasd& €ht € AV,
PRSI Gehe, TRBERSEhatlnd BRIBCRSER LOUARUL N, LI
111dppﬁndemt| (ﬁs:lllmr(f&ctarssmmem tantlmstablslﬁd dh@'s?blncorfdhﬁ)nany 8f6toxic,
ogenesi s" refers to either

wn-regul. at i
dengf g o B e o E o R AP s b0 ss A giogeic
gerlePRH g Bt RRIEA & a E&WOE ?Qg ﬁ)%&@}n% ecﬂé%aﬁ%l@&d 1nduc1ng
according to this as esen I nve
or mfitfating egtdyxieityyi satls hﬁ aicoding Q;ettpi&ncs dubjestotexib geh@®i Cytotoxic
cid ca Sitruct desi gned and configured for
pat ‘Wﬁtl P ey ﬂ‘aaaR‘IPBQS&?é‘GI“&PHOéﬁ of angi ogenic cells.
e refers
0o HOBE DR el AR he BRRLAIRDLA i eSS Eh ! the
cytpioicegsntof algtied ¢o aSslquopTllHﬂﬁ)n dngpgeiit eele! InsoddBcloudifect
but are not Ilmted to, endothelial cells, snooth
SPeflic FRBIeSEPR ©f angytplogichagent W a sHpapalalion Of tasgisgewiF wplls, the
r ess
nuclfic 88 Rk of thd biler? inRnBAMRRNDE, 8L RGFRR1dRde region

encsdnnl atchiraertd palypepide indludingpatigaid ihiimgidorRuewhichlcen be, for
ner rmst often leading to cell death. A "cytotoxic
ex eeé&?’é*smr CHTEFIHT WBHhelR r&semowmcémkenm\n 1egptor serine

kmégad@fec%?tgf ﬁ?g)nﬁféﬁgh%s'eoyﬁeﬂ efdﬂgm{fl?%%m u p / g@&g%ﬁ% & %ecg

ytotoxicity, or in
ﬁlSthhtdW\aa)efchtolnl dongig &lf |an @u@tbxﬁayﬁlﬁle@mlecsd@ﬁ' RC Wreéxample, Fas,

TNFE ddIeRXﬁt ot oxi ¢ drugs such as, but not

Such a chimeric polypeptide can include any ligand binding domain fused to

any cytotoxic domain as long as activation of the ligand binding domain, i.e., via
ligand binding, triggers cytotoxicity via the effector domain of the cytotoxic molecule.

Selection of the ligand binding domain and the cytotoxicity generating domain
fused thereto is affected according to the type of angiogenic cell targeted for

apoptosis. For example, when targeting specific subset of endothelial cells (e.g.,
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limted to antinmetabolites such as nethotrexate,

nucl eosi de anal ogues, nitrogen nustard conpounds,
wa@nionoesyrl i nes, i nducers of apoptosis such asPCHBRAG 00242

as well as genes encodi ng cgtotoxic drugs and ot her

i nducers of cytotoxic proc&%ses, such as the Fas-c
prcrlifm@uaelgbﬂmhab;eﬂle; oxxmrdodreﬂxgbc@]ns cexhibitegd t}mmmys pleenotype),

the, q?xgo' rgégcg o ogdiei @'h gg n @gtd@&fqlalloctag % ?hng a ligand
natyAlI9t Prébent 11"ij QH@ %H@i%mﬁ’&tt&e?dcﬂt &deJ:h@MaloéelEt Al ' preferably not

cytotoxi c or non-cytotoxic factors. A cytotox
pregenian andatbelid palsofi (zthaiefomrtengemd tmsq:es |(¢ gorTNFr VEGF ). Sucha

B Lo g S B Bt
cel3GPLractnd) 8F %’cﬁic% Ry ﬂorIﬁésH%ﬁdotkéHa?Eedﬁl i a,

apopt osi necrosis. In one preferred enbodi ment of
t heEpamplenpf suitablet ¢lomerit Ipelypxptrdes &reopromfded heretryaboteing in

Exgibies, T Fd P of G raeP Gpeelion cristpRelEron Jarmbly, the
chifnéhigt g%l&'tpgptﬁg:qg thel Fas@ &%h@ﬁ%l@ﬁ kO Qb9 d8A ?xamples 7-
cell presen

he nucleic acid construct of the
9 off ﬂwdixanmies sactiandwkich féliaved, opﬂie)&ﬁfi]‘(tﬂé@gerﬂeiesc&gjed fin Examples

33 gL RIS b T OB ot Geeib bt 65 luice Apoptosis via
FA% hicalttdPcRivhEE Lo He F‘ aﬂl ggth@va ef]?)g)tr&glotn (§f0§1E sv-TK

ki nase, a receptor serine tor threonine
tra:dxsgmafs eesuh’s del Hypaghespidility Ioﬁcthde arapsd@ed hﬁHp hat&ags such as
ci tor. fused to an effectqr domain, of an cytotoxic
el g asifleyin deadimgyto apoptpsig andagerotipgelk deathy TRAI L.
Suctpp@,&hd
oi maraa e AR BE T ot AnlapGAR igce, as

shomwen aucthe Fatinples @écttohdlekelgta’fdér kit exchbivg efRui@it and irolust a(\tivatlon
Iig@nd bi.ndi ng gers cytotoxicity via the effector
of 8 M?ltésfmtah@eelgﬁ@ st ofipiggnis collpbelei ayaidng aefation in

othdfoan%?% o?'célf&' Rid ﬂ%&t%g@?&c‘é tfLxi city generating

used t ereto is ecte accordl ng to the type

of Aﬂgs; dbetated dreEkampleg 6888 thay ofathe Bxamipkes sEétion that follow,
g mpl e, when targetlng specific subset of endotheli al
bot, ellanéf'? @ng. ingiieg p @lrna%t?aﬁlgnérfqum jagid e@rsrcrgcts of the present

invEf} ﬂ{%mar Igctﬁgysﬁf %k{‘ééglg%ﬁ& ks HRIRHS 5[8 g@?i’E 1 (3%)

|nclu

prodmmrl relaagabl p}odlicebl Rdpeitpra gar@&nndmn@dpeﬁ@énlty epd@B&nRl cell
in the environment of such endotheljial cells and
CYINPRICHY ad JolRsicity s aisstricied d rmeingrnig | endathekial (gellpt pregucing

seld¥ge ‘é G E %dtﬂeﬁr%'dg Lell 8%&!1:1 in t-dmlfoﬁs %et)éset?ﬁeguc h a

|gan can secreted

(auThes; thmaa)upleﬁﬁwicet@@trbyt dgfehgpilesdnt g chtidEana®) hsed to deliver
(paracrine) or specifically targeted to these
a SWEE LR Faableeficenvartingp Peasires tof fokigsompenndreln ane preferred

emPUiMREARL ﬂﬁcﬁelg 81d%r08§/d|ﬂ:? ﬂlctﬂ?cfeg %Q% ?ynug‘legtu!le region encoding

such a suicide gene, and a second polynucleotide region encoding a cis acting
regulatory element capable of directing expression of the suicide gene in angiogenic
cells.

In the constructs and methods of the present invention, the therapeutic nucleic

acid sequence or "suicide gene" is a nucleic acid coding for a product, wherein the
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Exanpl es 7 and 33-36 of the Exanples section which

follows. Preferably, the chineric polypeptide is the
wo-a87/096882 mer a whi ch is described in detail i nPERHEZPITED0242

7- 9 of the Exanples section which follows, or the

HSV- TK gene described in ERanpl es 33-36. Expression of
pradinet d?aasescced:lrdaaﬂrhy Itsedf tremnths Ipoewmandecofi stlerccengpopdodi will be

via FA d ctlvtlon of the Fas death pat hway.
PRECHRES BP 8 t5f bed $se etvpresey oply ppe cxample of a

smb‘MQ%Bﬁéﬂﬁﬁ? pkﬂ@i:n'ohﬁlyex%fn febGre gﬂ&ﬂ&&g %%é SarfeQUALIHES virus
such as ganci Ccl ovir an acl C Vir eadl ng to
andafiepiacteirial gené oydasiet deamiedse whidt ban doneent Seflwfrogtissineato the

FIHEIIC Q{Ide |s particul arly advant ageous,
h‘ iggic cg P@ “ﬁ“Wﬁ@lExanples section herei nunder,
I t Q@%E@ﬁel%ﬁ{ " ﬂfg e@%ﬁlp\{ﬁéfup th 8k methods of the
cytotoxicity | eC| angi ogenic ce
preslmtlmveamondhatg:aadiel ooat/ertad tora tttxﬁteprcﬁuhﬁ et. mfcwctelthmor cells

whi ch are not targeted for_cell death.
The' PRasivs at BURFRCEIR Apras psalush by the cere pwéumrqua daerapeutic

LR A Y kPl et L] o e ren
invpntise NR epraseartive nexanpdsu df gch he I:JriS:‘h‘ug lﬁsggmmdlmdﬁ 'which is
traﬁ%crl ptional control of the PPE-I (3x) pronote

COFREREAR VIS bt dete sapepTast by dhhctlomedive-ldegsendbn ganciclovir
derRRAGE @ﬁbée@herﬁ@l ft%( OLPRhfibE ¥ lhs%tﬁ%ro ¥ ?e}s@{taﬂ\@es xamples of
restrict t 0 "angl ogeni c endo? g , Pr 08UCI%g

progsigacihtivude apiopivint IFTAENd-(Delorf-R dluwed-lbetted-Arabiofuaiis$l)-5-
and petastases. Thus, the nucleic acid construct of
iodppgcipl e athgxypwIRs @wbaf@ﬁl Beloy s ¥4 Ve K g @l v &nlugrogyipsing efor
, of I
cr§EAE SRAPRLE I SORNELLIR AR A S o

cytoans ﬂdsammhaSGankilﬁdﬂﬁoracyftd)fﬁﬁd arfoiky deutslag ods| deridetlgizodter virus TK
encodin such a suicide gene, and a second
andy f-yeihyimsioe darabigside wWc dai Agivetives HOM-RE ragusaaeisiayir,
ac1ab€?EPIAﬁa&ﬁE1 fr @efmgﬁ{ﬁ?“ M% o%ﬁ g)?ésp?&u% i3Sy ds%“éf%ﬂ&de
I N angi ogeni ¢ ce an

genmirb@ﬁg cohstivess 4p¢ deeribed MudaRdil ANUS Patent Ner apesib24to Woo et
nucl ei.c aci d_sequence or SUICIde gene" is a nucleic
al., 81l o Bdixegpiesrseetioprwhigh followser ei n t hepr oduct causes

cel in q)% t Bre?%rrévc\%t l%ﬁJdeﬁ)r[en't nﬂ'} %spggﬁ?eéltrg%lﬁétogﬁb r24:%'ment is an

conmpounds & appr eci ate ove

endbeistinl b etionduilidlial speice pRMEe0NISynceNgartdwidheofOfelld with
sui ci de construct. Addjtional ex%gepl es are thymdi ne
congitipnally geplicating @ﬂ@@"ﬂé]st’%‘imﬁilii gznifirantlyn angge effeetive in target

cel%%lgfsu Gd %é eﬁ& oqe\% egti%wi tﬁ? ‘{Jtapew Qe dnstruc & can preferably

Or oyt 0Si ne OX1 €~ compoun
inchrdk laumditioagily lepHSatm%Qﬂelﬁtﬁﬁﬁls N St OWAIY cofSBabS oXfe present

conpound useful in the nmethods of the
invention are described in detail in the Examples section here which follows.
Preferably, the nucleic acid construct of the present invention is administered
to the subject via, for example, systemic administration routes or via oral, rectal,
transmucosal (especially transnasal), intestinal or parenteral administration routes.
Systemic administration includes intramuscular, subcutaneous and intramedullary

injections as well as intrathecal, direct intraventricular, intravenous, inrtaperitoneal,

intranasal, intraocular injections or intra-tumoral.
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present invention that can be converted to a toxic

product, i.e. toxic to tunor cells. The prodrug is
wW@emwvesdserl to a toxic product by the gene prodect/abo7/000242

the therapeutic nucleic acid sequence (suicide gene)

in the vector useful in th& method of the present

I nvefrtfenubly, Rap el entiaki nemenp mdre praferablyc b, nnobbitg most

is ganciclovir which is converted in vivo ,tQ a toxic
Prefeyapiyu A dhusganHBRIng nypkeEng drum fhssases THrapAgTized | @wxcesswe or
bRl A S HRARGY SR ijc tE:l%ﬁ eriz?n% Hlﬁi’(gr 18l)vltl‘r°‘ ec&ing

representative exanp es of pro rugs Acr d'ovi
diabkiid ketinopathy, arthritis and the like.

[I-(2-deoxy-2-fl uoro-.beta.-D-arabi nof uranosyl ) - 5-

i 0ddhe ABSlET acisl qeustents piliihe ecsartABYEREER Gan bopdnyimistergd to the

s

su gcg 2 {d dg% g&%iﬁ(é’zhg gr}%%g?r%&f’f'bﬂb?”gl ngi’?él%%&%osmon

erre I ons

bacrae ipeiof ¥t a&iches efearimb&eorakRtvayfshurgies Wlﬁ&h b Bngked to
its derjvatives, varicella zoster virus TK and

effgiently Wgliyaimpked %rr%mwmméecbmiymcgeoaé@ﬁ it 3 wids, vapisty-of ikell
tye8 e8P EMIL TP EloBE PY Mol NS hocB: 7508 ofiSlefAl al SPo0s)

or ‘prepar sui ¢
Bl@eIey(py: eﬂwg Rgmstatrau 0@99@rmoe}<&§ﬁg Ched 85@ 9@5404 Ldvilgrid2t al.
Pat ent . 6,066,624 to Wo et

(19§>?ér&ip@§nsé’dpmﬁ Res &pnpppn %(3)1 r§66ﬁé mef/’eﬂﬁle@ al. (1997)
, ulatory el enent is an
B1oc%g d%l h}s Rets'a%ﬁ'% ﬁ%g%fcg?ﬂ%ﬁ al” specific pronoter.
Singg dsédiﬁét@hllcé "lﬂ{hnﬁﬁcdilﬁbélScoﬂdpbﬁtlﬁﬂn@férb @®alpgrdparation of one
replicating adenoviral vectors is significantly nore
or élﬂ(flé i the achve am@@dlemélqr 3gpuis sdegeribedphagiat withdthey| chemical
nstrugt era
001.ln $ S%nh 8§ D dys%olf%g%ge}lﬁl )P%%%@F %§H§%8n98 £ é %)e\?l%r 3Itshe pglg%%e ofa
ph@&%@aﬁi@ﬁlsbblﬂpbﬁn&f it he fERIERS tadhil¥iSidtiodN oRae celBpGIndP &M an
in detail in the Exanples section here which follows.
<H$ﬁ¥mhrably, t he nuclelc acid construct of the present
i nveati.on i s dmn ered,lit)othe ect

b
o abBdtheb S BRT BhERE! CdobRidiGfeald) eoptibl gy and

"pli@@béduticdllyoareBpanIS darrie®'s ReEdhainby bk riaRedhas@dably used refer to a
intestinal or parenteral adm nistration routes.

calsyfs peaidduerd ihaii does apt epuse pighiiigert inmetemnins aw prganism and does

cut.a S, an LT, ary.in
nof KPR R ol Al cEh TR Ry Bt ne iR uti o acia
conghfit@Rel hdjoneels intlnbiépnarathesd prhR@cuUl ar inj ections or
intra-turnoral.Preferably, the subject is a mamml,

mor élem@f@patﬂryl "gx¢ipienil krfemgto rvstingst efubstabeey added to a

h b ff t
ohe RS R iR it ST AP s E G oA pbpient
Exﬁﬁ?fe@ckﬁ!hbﬁﬂ Mighitad0R! o8 RMdlentPiRdlbdE RN EhBdiftd, Calcium
i nopat hy, arthritis and the like. The nucleic acid

phesphefer vazioss efigarhandoiypeeof stirdhuentlilose daivaiees, gelatin, vegetable

I%Elgl‘(lje gtlgcotls €

oils anncl polyet
Techniques for formulation and administration of drugs may be found in
“Remington’s Pharmaceutical Sciences,” Mack Publishing Co., Easton, PA, latest
edition, which is incorporated herein by reference.
Suitable routes of administration may, for example, include oral, rectal,

transmucosal, especially transnasal, intestinal or parenteral delivery, including
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subj ect per se or as part (active ingredient) of a
phar maceuti cal conposition. The prior art teaches of a
woeovheeeset del i very strategi es which can be usedI/II2007/000242
efficiently deliver naked or carrier provided
pol ynucl eotides into a widélvariety of cell types
intfap@Bculhgrsubx@amtots adndf intredh8@@)ary iebtidviedas’ ell) as Thirdihecal,
. Kronenwett et al. (1998) Blood 91(3): 852-62; Rajur et
dirggt. intraygpiricplas.e o aFICHE m iBitEeitag 4(1.1,1“3@3%??:9%@ aptrggoular
hﬂ%&%ﬁz) Bi ochem Bi ophys Res Commun 237(3): 566-71 and
okKi et al. (1997) Bi ochem Bi ophys Res Conmun 231(3):
540 Adfernafiy, UsiRdmae radininister Bl phaaRbdtieal caapaittint inoh "local
refers to a preparation of one or nore of the active
rathgigthagi eystesnie rmagpeht ord 8xamplpe yich driestiponpf Hhetphapmaceutical
- caly. e uch. as physj.ol ogi gal i_tabl e
cof BTG SrEAPRRER Baft Bh P DERGLCR R fohieRt oF B Fresen
invieh@dny el hisg@tionC 8RS intOPurhSr fi&ub dSial fledtft example of local
adm ni stration of a conpound to an organi sm
adipBy€ratight er, the phrases "physiol ogi cal |y acceptabl e
carpjer” , C Fgeal | ceceptabl rrjer”
o EhEmes BBl RRRERERS bR prabeBRPRI R oy 8 hdRcgrea by
pro@essas Sellugidivnt itdthe AES.oN Wy BauSOIIodPéftiosANhixing, dissolving,
irritation to an organi smand does not abrogate the
grapplofingi deseataking: yevagrlingr eputlsifyéng, ofncepralainia shsanpieg) or
l(pﬁ@&e{c q% % construct. An adjuvant is included under
Yop sggﬁﬁ?ag%gi Herein the term"excipient" refers to
an iPRgidacsuthal esfosRIIAS dort Wedn RO dAEE WithGBE present invention
conposition to further facilitate adm nistration of an
thuganay be iforgrdeed m comseatipnad gnanger Being oink rer traete iy siefogically

excipients include cal.cium carbonate, calci.ur ) .
accspiabls cpicts whbptitite eftRientland i ey Wlp failtate processing
of aB¢ ladti@s engedibmatihioe @re;r)a@kiaﬁsi Rvhiote @8t a2l Bsedi plsarmBebutically.

pol yet hyl ene glycols. Techniques for formul ation and
Propgriaime: atlanimn(?ﬁpgndem vy thayouse of aslminisitatioRehdiselyt on' s

Pharnmaceut.i ¢ Scl ences,.. Publ i shi ng, Co. ast on

oA FPRaetiofcne A6 GER K] 8F fhe cURSHRMER! Fapbasies, Dy be
forhRil REEHCRue RS HRIALES, P%ﬁ@slyqﬁ pBEHIb1BEBANASdnBsAtiIBRYbufe® such

exanpl e, include oral, rectal, transnucosal,

as Bleplfsisalutipns Rmgermsaittion, mr @bysiolagical safjdrugiet.e Fat transmucosal

o B RS I e SR PRERASAF n e

forfiulRfoh. ISAER BMRRAN Gl RberallPkhSWERPS artl NI t aperi toneal ,

intranasal, or intraocular injections. Alternately,

one Fanypra didinninistraion; tiee pharmaeesical cethpesttiposint be rfoinmilated
realdﬁyg %ly combining the active compounds with pharmaceutically acceptable carriers
well known in the art. Such carriers enable the pharmaceutical composition to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensions, and the like, for oral ingestion by a patient. Pharmacological
preparations for oral use can be made using a solid excipient, optionally grinding the
resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries if desired, to obtain tablets or dragee cores. Suitable excipients are, in

particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol;

cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
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rather than system c manner, for exanple, via
i njection of the pharnmaceutical conposition directly
WO p100/026881 ssue region of a patient. In the conP@RIL2067/000242
the present invention, admnistration directly into
tumor tissue is a rel evant 72xanpl e of |oca
potathnistrret, r gelaiom. giinatapaanthi aatthglo rpidslosd, ohglrefypkdpdimethyl-
esent .invention igay lfe manyf act ured by processes
h p@l}u

cel _rﬁea ROFIWR FamDorpRit Qe and/py, physinlagisdilyc aneopiable dipkymers
sudh 2! Myyiﬂlﬁﬁﬁ%ﬂo@? (PYPRNHH cfégi'r&g lﬁsglﬁt?%gﬁngggén@ma% be added,

| evi‘gati ng,” yi ng, encap rapping or

for use.in accordance with the present invention thus
asﬁ%?“%éﬁ¥%¥%ulated in conventional manner using one or

mor ¢),.RRYSE agi.cally:acc abl: rri co il N

e K s e ol R BB R dobfihs, JPEBY s urpose,
corpenicasd suggr edlutibes mey ibe aisedghietli eat sptichally RoGRRI @inh afbic,

whi ch .can be used pharmaceutically. Proper fornulation
talg, spRIEHEYd enEroligras. cAbopel el drolysdivlenes ebael difaribems dipxide,

o on, . active i d '

i SO, B8 sdBBico6lenE SolahR bE Rl Bhy hpyres, Dyestufts or
pigaguiomay Sl uddednt, ther @bletsabt Vrdgse RbytHiR! fgiidaltifation or to

conpati ble buffers such_as Hank's solution, R nger's
chaggnterize shifergnt qompinationg prastive spmpeididoses. For

tra 1 0L St-rat Len net r roprii ate to

t hor pariRaies D FhBOSHOR. bk, BEF B BE R ARELEL Gulibos
capisolesnshailei ofh gelStis fas peeletas atts sedled gepsalal myddk d0Walatil and a

the art. For oral adm nistration, the pharnaceutica

plagtisigsssiuch ah sbiarob et pebiiel akhecpusk-diticrRsulsy rewngsinidim ghetagdve
. active i i cally. bl
R sEYBRNAYS DSBS, HFRRERLADLS e,

lubkibentp BachTas ealt i g aha@RENeS stbarae 411, b)?btif)ﬂd’lmﬂsﬂlbﬁiieﬁ.s In soft
tablets, pills, dragees, capsules, [iquids, gels o

capsyles, e astivg inesadienis ety disolveshar siwendadein sugteblerliguids,
N L.on-hy 1 at | . Ph C ' epar at;i ons,...

s BP0 108 by, TERCRH 00h e RBRL 2t cion,

stabifitéronady Ye gddedli ngilt foemtilasenst fordordl Klmidstratiod should be in
processin§myhe m xture of granul es, after adding
dosgggsysuplde dendhe FhgspeEouls ofpseiipieatiane obtain tabl ets or

o SPSELSSHER BRI S SRR S bL00Toh S o

lozemes fdrlulated insedhbéritdnal @&ldet!! 0se preparations such as,
for _exanple, maize starch, wheat starch, rice

st aF eradpgnistratian by easal igblatiom thepstive inggedients for wseadpprding
I I et byl cel | ul sodi um

R e L
pre&tphallbe ROpi¢sREiSed Watk a8 DAMIAY | WiYH red iWOng a suitable

(PVP). If desired, disintegrating agents nmay be added,
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, dichloro-
tetrafluoroethane or carbon dioxide. In the case of a pressurized aerosol, the dosage
unit may be determined by providing a valve to deliver a metered amount. Capsules
and cartridges of, e.g., gelatin for use in a dispenser may be formulated containing a
powder mix of the compound and a suitable powder base such as lactose or starch.

The pharmaceutical composition described herein may be formulated for

parenteral administration, e.g., by bolus injection or continuous infusion.
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such as cross-1inked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereof such as sodi um
wW@b@rnase2 Dragee cores are provided with suitedl/E.2007/000242
coatings. For this purpose, concentrated sugar
sol uti ons may be used whi cH3may optionally contain gum
Foahalations foalgectipn nyayi beypreseytaddh udi nbsageafomm)g medmpoules or
. pol yethylene glycol, titanium d| oxi de, |acquer
in gl ﬁ@?sgrr@nﬁwr% mlﬂlawt@néﬂvgaaﬂ addeg)| RrEtsr@tiye- sT)‘Ilev gfippositions
e t: h
B 46 BRosioNT RANNOR B oRLARTH 5, S o) ROl dehic Bnd may

cotthnr faghelaiozeagtnisfsacieas s@pﬂﬂhﬁ@&ﬂabﬂhalrngandbt dispecingragents!
doses. Pharmaceutical, conpositions which can be used
or a|11h9rmacﬁ%tnqah sompesitions faprenteisl papuigratign) weluge pgueous
sofgﬁa Slfs th% %cﬁVe 1%%&1%9019 P Sak S %o%%efo%i ?%{lﬁﬁq.lﬁaé@,n gus@ensmns

rcrzer ycerol or so

of phesdrtiive ﬁng?@cﬁémé fty ﬂ%}pr@lﬁmcbasl’aﬂ)i’@r@t& dilyeort wgeebhsedirgection
in adm xture with filler such as | actose, binders such
su%i@n@pw chuigble| Lipephidigsplyents on veliiclea meluse fﬁ*&gﬁlé?swhﬁs sesame
| | .
o GE3YPLE ity Q044 808k o S 86 A0S o pgpomes.

cFiéS@ﬁﬂﬂEﬁzdoﬂl Buspandiay @al icthiilssub&uﬁd%s a@’hifchtlhgte@eltﬁe VlSCOSIty
iquid paraffin, or [iquid_ polyethylene glycols.

of gl UPRANSIOBL SEAN Py épéluﬁwamxw@rbﬂ colluloseq senbitgl |06 rf&extlan
O}:}th?)gla]? 2t|hg %gl eﬂn'si?)%llrJ sozh(?ﬁﬂéllgsgﬁtakgo%% 953 Osrug&%?gl $hich

incred¥e Ahe td1ailifNof thé @ctﬁ%@ﬁbﬂtdn&l’l‘é diey foakie: plbﬁarﬁ*@@mf)lﬁlghly
tabl ets or | ozenges formul ated in conventional manner.
Comﬁmﬂﬁ@dﬁﬂmﬁmﬁatlon by nasal inhalation, the active

Ianr‘@geﬁ a’uﬁ/I lgh?}e éi'cg%lel %d%np gna&qbet nPl pomw ef'&m'i%?’ %Qﬁ%’uﬂﬂmn

an aeroso

wiiP4 Q)itaBleBeBidlcd bigQRtekild o gbhi-Ei%8 Watet bdseﬂ&@kltloh leefore use.
nebul i zer with the use of a suitable propel | ant, e.
d| cHihsr pharmagoitisale cREREsition | ofhites Presenl dmpHamemay also be

for @%te(g][lr? gee [ afolrﬁ,lor ?%t g] ch% OJ Fl‘fp%f)g 90@@9'094&@3&04 Qnetnli]a% us1ng,

€ss aer oso sage uni

e. gjec‘;oﬁﬁléﬂtfd)‘ﬁﬂl MFM’L@W stBQs@h‘é@ b&@)atlﬂttéiﬁirldﬂ%r g@cﬁﬁﬂ@f ed
amount . Capsul es and cartridges of, e.g., gelatin for

use Hharmac@utsqyé rRsERPOSHiPNB esuitePleufait B doreomiant nef ahe present

m%b'lgﬁn dg&‘}@ Cf:(&lggoset}c?rggggéérﬁg %ﬁ ac HSUI ! (%e | Cg%‘%ﬁta&%ﬁ qn an

antRINPOFEdive fo ASsitReThtdiRIES bBrpaBy, MBre s@éﬂﬂbﬂlﬁd thefipeutically
arenteral adm nistration, e. by bol us injection or

efigotivd naoount| miesss or&ﬂFcﬂﬁmﬂﬂ‘at pbnactiver ipgiedientsor(cgay apfésense
ol%muﬁ 1218) %tg?# S{F E%I%gesif% £ %\6? oﬁ aa%fehora 5 qugﬁglaﬁ foardlkcﬂdm
(e R, 858EMéRIVeY Boss Dihone &S bl PAslong the survival of the subject being
treated.

Determination of a therapeutically effective amount is well within the
capability of those skilled in the art, especially in light of the detailed disclosure
provided herein.

For any preparation used in the methods of the invention, the therapeutically
effective amount or dose can be estimated initially from in vitro and cell culture

assays. For example, a dose can be formulated in an animal model, such as the
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may be suspensions, solutions or enmulsions in oily or

aqueous vehicles, and nmay contain fornulatory agents
wGeawhogsssuspendi ng, stabilizing and/ or di sperBCHTL2007/000242

agents. Pharnmaceutical conpositions for parenteral

admi ni stration include aqudbus sol utions of the active
mpingpie aleficiani modl tofrosopaitviss (Boyea efdHi(1992ndl Clip. Invest. 90,

16 ZETBTEC LS a0 (9 e PTG DB 4B Borfino o

al. SUSPEN TN NG, @8@-?@9} & hiperhhl &e%iﬁ@!c?bﬁ&tlﬁra%n \fﬁ ht%t&l €Such

i hcl ude fatty oil s’ such as sesane oil, or synthetic
infbrmationamaindve vesst tormsors achuraelyeleteyhine seafub doses irghuneesi des
or |i posones, A Aqueous . injection spensji ons nay . .
contaRRgy SYOLEE o LRTBRYI0 SLEEAER eOk tak GENT ipgredionts
dedchiBe® HSRETSIHY defhinlhed i : g in vitro, i
ec:cel Ieul ose, slor bietol gr%ggﬁrﬂ&a@%%gﬁ ?/dc?%uées tn viiro, in
cel$ uslpens boexpreiyneatad eniomiy alle daia vhiained Stambilese ér girrorand cell

ent s vvhiih.in rease thbe socllub'lit .of the active
CUHTHG AR R ARG AL GG Fa0rOct e m@ggﬁ ing A refeetot dsage for use
: n I |
in FORES IO B Audf 17 BepehliiBiBh VO tdkagh RinfhbIKFed and the
rowe ofiiatmiigratiehiwilieed. e The exatt doinhdatiqay rage of hd@eistetion and
based sol ytion, before use. The pharmaceutical ..
dogagrysae ﬁlﬁi%ﬁé A R\s 155%@@%& P Motevrf the Beiqees condition.
(séeoé.%y FRIaPCLr D, 1673, 3h " PRIPRR L ABBicABIESS Therapeutics”, Ch. 1
suppositories’ or fetention enenas, using, e.(g.,
p-1gonventi onal suppository bases such as cocoa butter or
ot her glycerides., Pharmaceutical. compositions suitable
 or Lipsdee’ Aot gi mé?rvgah@% rb@s%ld‘t‘“‘?‘ﬂp\‘ﬁéjh‘flfl%gi focleygle of the
LA LaN 0. the i [..n ' S :
oot BRI AN A MRl OCreREY el B Heh offifnal effective
conaehather MECoTke MW eilb payifhi eahl prepagatione bapman the eatilyted
effective ampunt nmeans an anpunt of actiyve ingredients

froppingyitrg diafas AwEs Hegenity) i aehigyy therYlebtilldepgidhpiepaghidual
ch@hd &Rk GndfoudB é@i@%ﬁaﬁ&%?g@do‘ﬁf%?ﬂ &P {)ﬂﬁged (& dBtermine
p (1 0 0 gfl

rogressive 1 oss o one nass r prolong e surviv
plashatchecentbji@st bei ng treated. Determination of a
therapeutically effective amount is well within the
cap&lsPendine gn the, spyeriygnd wepqnsiveness of dhe eanpliiqnato ke trepted,
i e. il i 0. i d '
dobhty 86 AL S Lol R R L e
lastihg frdiersepadl daw toy sefefs owéeke @ndiurihution dbsle: disadeestate is
estimated initially fromin vitro and cell culture
aclyeCdys. For exanple, a dose can be fornulated in an

oot 00 APPSR of AR ARich G BUiGyS5eg Y B ifecTBftpchton

on9the subject being treated, the severity of the affliction, the manner of
administration, the judgment of the prescribing physician, etc.

Compositions and combinations of compositions of the present invention may,

if desired, be presented in an article of manufacture such as a pack or dispenser

device, such as an FDA approved kit, which may contain one or more unit dosage

forms containing the active ingredient or ingredients. The pack may, for example,

comprise metal or plastic foil, such as a blister pack. The pack or dispenser device

may be accompanied by instructions for administration. The pack or dispenser may
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1622-1627; Lowe et al. (1993) Proc. Natl. Acad. Sci.
USA 90, 4485-4489; Soriano et al. (1991) Cell 64,
wG2B7/PB¥2 to achi eve a desired concentrati on PCT/IL20€1000242
Such information can be used to nore accurately
determ ne useful doses in HWamans. Toxicity,
al oVWieQlcehlotide@By ol fifice Beatiatedabitli theayntind e adoin peescribed
I'ngredi ents descri bed herein can be determ ned by )
byst goveembngsh agerey eegulaing the oweulapaze, Use 0F 3alyof pharpagauticals,

| _ cet e
W pRh SRR PN e ety of £ 28 Ot AL RE oy o

hu?ﬁaﬂd(lrev%te?rﬁﬁx}b 8diH&8gratiBn f WudH | Rtice)Jod ekangle, ofay deseftiabeling
or use I n Human. The dosage may vary dependi ng, upon

apbtuwed by alye Ui S rimodrapido)ug Aduiinisiatipe fietaprgseription drugs or of an
admnistration utjlized,. The exact fq | ati o 0 :

aDBIoVE PO 6t Ao CARBOHELGEo TR i * SRORERIYBE e hvEndion

fohﬂﬁéﬁ\é?%ﬁlcoﬁ Y3816 ipRfkmddenti@VeRfier B8y Bidd bepiepared, placed in an

con ifon. (See e.g., Fingl, et al, 1975, in "The |
apphaptisRcohagiecandBatsilel fol treneeapelan indicatedygonditipm, jap if further

Dosage ampunt and interval ma adj,ust ed . .
o pavafaartionh epSrbng rereaifs JEN b iop forplgeed in a
f £.0 Ci B4 G IR ANCOBE R, plEcBd ARlan appropriate
Cozl#gatelggei @{é}rg%%ggﬁélr aa?ri%n, K/EC)O. T%?E/EC \%i.lcl_ vary fpg.r.p
copgdierparpdaadéddor ieatneah dyeprevaniiont efd an risdicpigd veandigion or
. data. Dosages hecess achi eve,th C w.] |, de
ingReLORATR S ARSI R ot S eLE; e R P, path ey thl1u bR hent
ar@i‘?c{?' L30fid] | Q012 RASEMEsCANcoREitlbpedistae or condition
e gg#ﬁ%h{ég%})ggnng%gg%eﬁt r aat i ons. ° Depend} ng oln t he
assevigted twithanessbapnmsvasenleszatioh, treptmeninalicd/oropreyeitign of tumor
treated, dosing can be of a single of. a plurali .
fosmation ot gravily ASatognt RO/BT PERCT N, 4 aiseRg O} %"g%d%"%‘}gﬁ f’%%%"rlﬁted
v ifaYSwhe a 1Rsisdithiafiiidrit Odhdddr pR@ention of
Wﬁﬁsl‘ég@gﬂlg’t gtévghﬁggﬁg%ﬁnebg\é&g?%ee asllr?Dunt of a conp.gsiti_o,n
cdrReh metdnitinidideates typdrplolifapitivealisesss sush adehemnsoid aswhuitis and

the subject heing treate the severity of the
P@F\‘aﬁlﬁﬁ@ﬂ&ﬂm@ﬁ@&%ﬁ@tﬁ%ﬁk%dm ni stration, the judgnment

of thge ?ﬂa‘?ﬁl%é o i% Ritfoh&Bf the FescOAPaRidhni ASfvaMer include
conmbi nations of conpositions of "'the present invention
afpydditidnabingiedéshts Whichmesyeintpeabeithe aptales of the augleic acid construct
manuf acture such as a_pack or, di spenser. device, su
by e IR IONRILR B mak BT RRRDOG O e He Arae Pl by the
bt 88& a%%s{l%”ﬁl QH‘gt&lIE‘,' BF thbeacBoity V& ROeRPiesRYE EHimeric
I'hgredients. e pack nmay, for exanple, conprise netal,
pOlypedtaistdrsufeidd gensymrbdws. an lohe stobpdipeek . thaaddipiardl ipgredients
Cgl‘ll ﬁg Sgrig(gunglg\ég;a%le of enhancing copy number of an adenovirus or enhancing

the expression of an angiogenesis regulator, such as corticosteroids and/or N-acetyl-
cysteine and/or endothelin receptor antagonists, in particular, B-form specific
andothelin receptor antagonists, as shown in the Examples section which follows.

For example, the uptake of adenoviral vectors into EC cells can be enhanced
by treating the vectors with engineered antibodies or small peptides. Such
"adenobody" treatment, was shown effective in directing adenovirus constructs to
EGF receptors on cells (Watkins et al 1997, Gene Therapy 4:1004-1012). In addition,

Nicklin et al have shown that a small peptide, isolated via phage display, increased
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may be acconpani ed by instructions for adm nistration.
The pack or dispenser mayal so be accommbdated by a
woa7omssssoci ated with the container in a form@T/IL2007/000242
prescri bed by a governnental agency regul ating the
manuf acture, use or sal e offopharmaceutical s, which
Sp%%éi&e%dds HSELGELIA WRto?d irPBRIGAERR RYls bhe dagensy t1ef exphésion
orm of the corpositions or human or veter | nary
in aidei Bélkt inadultore (Ncldim etoali 2000, Corculeiiamp 223 hdybe lofa recent
| abel i ng approved by, the U S. Fo nd . . .
sttmnmh’f@g Feipigsigd @g?n%réls%ﬁﬁr% E?%ﬁefgﬂﬁggmsﬂg ‘53’?“‘&% mice (Printz et
360 1,05€nl1.2gayposi tions conprising a
al preparat | %&%ﬁﬁl@g)i nvgnti ojnrpf ormul ated in a o
coniatw tbse radiatioralsitieer showata ease hegksainddNBestrands primarily

. prepared, placed in an ropriate cgntaine d

in s B2V Hhghe. £k ASRTRICOR AR, SRURSAR S oA STech an fhus
' ! DRBSiabti O RrpRIP Wheh RMdndnistered i

m%gé{n?@téat%% tﬂ?e}lﬁec??)rtl@ggzé?%n g}r23 g‘ﬁllag%(ggl%il n a g\} onpat | bllcsatere "

copbadatiag e utVaatlac andotheliatayellsl smybbe ppazparaly, spitadedtoi such

an _appropriate container, and |abeled for treatnent or
© B 2ansln 1RO £t SRS Bt fRSH SSRGS 1B g ose

COi
| -tardis L AB S obtafll ! ar endothelial
b SE DY LR b L B B! ARSI end
ceHH K Olgsisk st-41¢Ombegbnd 266H22:5897-006)di Angostatih kasdsen ghown to
condi ti on associ ated V\néth eXCessi yg_ . © ot al R

poeniaiea she therapgrs GRects r falaveri{osa dadighion (Gowki jehplofan Res

L IgER! | t Jd08ince
195ISR S BLTR  HSe s, S Bl of FRRITR e AUy AR
ird@afiof 8@kl aidol Beenoghoamgicoyrnese pro-tngagamen{tissnel /ropair factors”

revention of cancer, netastatjic disea

(Iﬂgmr ot oili  AmaAsiee diragaRes.s ¢l RS A} of §imilarly, certain
thritis.. | aci - ,
OB AR Y800 s

patRWERL [dkoFmycih,utisplatin i aidl udenarin &tldhdicenadcumulation of Fas
i ngredi ents which nmay inprove, the uptak
repeiPlei FAAD; dng gHberr BRORPIRJolit iggals| i ﬁ@x@@é@@)ﬁw paaway
himeri.c,p i S HG . t i
OIS 4 AR RPHRE RS Ee B0 Rt Fnfr RRuERE SRt ifiRion o
plaktideD @ WAPEEFSaHg]e ino®vdral Prat Yove dboseddmtios tieainttmt hene clear
product. 1n one enbodiment, the additigonal ingredients .,
sypareiis WfEiwheon i anbhpemtandfandinRgiRene o 6%9’%??%6’29“@8&10 acl
an,adenoyi k. e inistrati
GRS andufite % yFEESRELEE of PRESHBERT BhcRlodd admipistration
(BMadtftéeyd THat 86 Pigs FOHE)r Taiwlietdispédific edephor in the context of the

antagoni sts, in particular, B-formspecifjc 8ndot el.i n
presed phvintian: sigemitdies begr demonsitatse ¢ S‘Bl’at%‘f eseggdiafigh can
i ol lows. F : € M dR&brubici
eliork S R LB o TR il RAGRAI dforubicn
cN&sSRESpMitichefBRYi AR tselinand i tb adiieste othe STrEDD/NMOR -t egpoptotic
Such "adenobody" treatnent, was shown effective in

pathwer (King cbal P2 TP s to

Further evidence of the efficacy of such combination therapy is described in
Example 37, which illustrates the synergic effect of combined doxorubicin and
AdPPE-1 (3x)-Fas-c chimera construct administration in endothelial cells (BAEC)
(Fig. 91). Thus, nucleic acid constructs and the pharmaceutical compositions

comprising same of the present invention can be used to treat diseases or conditions
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EGF receptors on cells (Watkins et al 1997, Cene

Therapy 4:1004-1012). In addition, Nicklin et al have
WG h@meodskmt a smal | peptide, isolated via phageCT/IL2007/000242

di spl ay, increasedspecificity and efficiency of

vectors in endothelial cell”™ and decreased the
asmxiatedss&ﬂﬂo abdrrant angogenedis slohe orinl doniténdtidnokith Gneedr rAbre other

? Circulation 102:231-237). In a recent st ud& an
esipghs lﬁ%t%ra@@ealea@é dbvrrpeic isgimsn Fasguch adisqyders ox i herageutio
redfipe) ot Jeid CF Gilckr Shighle 36 Corbhgt STE AOFRERE scid
coustus® dirthalsesent iMAtivh roarpdlsfnpdslbdimiel drigodling tshige @dlMe but are
hase, cell nenbrane danmage enhanci ng the bys t ander
n°E¥1¥“é‘811 10 SREMPIERPYeNpdiotcEtY ah@otb@w@v aag %}pééwear@ﬁdherapy,
[ ra e

u%@l#bl o IR (())‘;f}ﬁlt glse%:%?hr Qfélﬁ ve W&g §ﬁ1§5 q'%éhgtherapy and

chgastherapy,drhchicthiérapR|peotoe beaia bheeapyDi hﬁﬁ;fuh@ﬂhel apy, lliildnthierapy
t herapi es, sjnce 1t has been denonstrated that |ow

andy gagion h%ﬂ%fqdé?ﬁ“%@éthrw ly targets the apoptotic

syst VasC )

(Kot Sl opde oy B4 RN B5-oBRRRHA5H Bl 1 fmpounds of the
invdngibio sinalude, Mag beemos hiimited Otop QA Eniciat & cldiébicin; Acodazole

therapeutic effects of | ow dose radi ation (CGorski

Hysrocht%ﬂeReécwwa sédsigmpeign) Adpgslgsinr  Aldpdeukine e‘txl@re@fmne
g%ﬁﬂ Oﬂn?ertﬁltr%'hlel ACGR%QI l&fmﬁ{)‘%ﬁ{e 1191%16 ﬁn@&c%ne Anastrozole;

idtion al’so been's i nCrease

Ammam@agg Ageadinast] ASpeelin; e!mabﬂndfna;:AQétapa (AZots@fomn; Batimastat;
Am Assoc Cane Res, 2003;abstract 115). Simlarly

Beé@(iea%n Bisehwiamide:ap Birenigensg cHydrophigedee chissMasin Denesylate;
B1?egé vat 16891 fnf : gul@‘t% ot B 1n%Pd S%@R% Otcbgoﬂjglaﬁlt}l\@ay%usulfan;

XOr u ICI cis inTa m t onyci

Caaﬁﬁdiﬂyﬂuﬂt I(Qﬂhs@sfroﬂfegs Cagrepidel , Cﬁ?ﬁaﬁiner’;ln CafiopRitin; Carmustine;
pr oapoptotic S|dgnals in the FADD/ MORT-1 pat hway
c.

Capyhicihe alydgachigride; pBmeelesiop Osilfiseal oﬂ\}oramhmqﬂe Cirolemycin;
clgp‘fﬂ He! ”élah{lﬁmgf ei‘%&haﬂgf‘ ) ha% o & dgg&éﬁﬁo&ﬁﬁ%mld%, &S tarabine;

urprisingly uhcovere

Ddcsbatingnt Dastidoreyodal SPhaeidilitinC eHyaedchiidehe Decitabine;
anti-tunnr and anti netastatic effectiveness of
Degupnaniasivg c Rezegsineuc Dezagheniogli Mysyirteunaziquoner olpomtaxel'

Dbt DR Rl Kb logBET Biabe? T P RR" Gt

DrbMestafibsX Préffioiie Pugsaticin %ﬁ%xaw ESbhe@inet Hpd®Bchloride;
been denpnstrated that such | ow dose radiation can

Elsatitrycine Elﬂoélﬁﬁn;es@imwnatﬁd Epiproppbingi Epiubisén | Hydiqchloride;

ecif.i I t dpxorubi ci n. che her apeut,j C
R e e
SodRent @thﬁdwaW0$égldB etBtaiosidd BRhdGPIie? 7 8BRS - @4lirozole

Further evidence of the effi cacy of such conbi nati on

Hydrashlgsige; sF@I@S@ﬁn%echnrﬁt@danp Ftoxeridinghi Edarabinst rRBhosghate;

Fl&olggurgéllp erg uroc1{a[)1net ci3fosqu1 one edFosgi(e%{nUbIS%dlrllm{i ndGemmtablne

Gemcitabine Hydrochloride; Hydroxyurea; Idarubicin Hydrochloride; Ifosfamide;

llmofosine; Interferon Alfa-2a; Interferon Alfa-2b; Interferon Alfa-nl; Interferon Alfa-
n3; Interferon Beta- I a; Interferon Gamma- I b; Iproplatin; Irinotecan Hydrochloride;
Lanreotide Acetate; Letrozole; Leuprolide Acetate; Liarozole Hydrochloride;

Lometrexol Sodium; Lomustine; Losoxantrone Hydrochloride; Masoprocol,;
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AdPPE-1 (3x)-Fas-c chinera construct admnistration in
endot helial cells (BAEC) (Fig. 91). Thus, nucleic acid
w@ew3nassr s and the pharnmaceutical conpositi onNBCT/IL2007/000242
conprising same of the present invention can be used
to treat diseases or condit/Bonsassoci ated wth
M%}?%ﬁfsfrﬁptMéﬂﬂb&%ﬁﬁﬁé SHAHBE0Rde; | MdpREH] NAlcktate; WiMidlergBgtrol
r nore other established or experinental therapeutic
Acetatyi; mvielphalars u Viendigek; d dviercapthpurinse uMeghqtegige nf\)&e@rotrexate

tyreatment .of cancer suitahl e.for conmbinat .1 g he.

SofEpdYEoREY MeHECPrE Lo CL@ M@%“ h"t‘lﬂ?l‘é\k}g%f’?ﬂé‘f‘fhl\@ﬁtc’g‘“m’

M?&héﬂ@i‘ﬁd ok AN C RMAtJRPerS aMMthiARe; UdRtitoRatitrodke Hdrochloride;
i

mted to chenotherapy, radiotherapy, photqtheragy.
Mypsoph@iudicodyidaocoddzelea pyggatumygern yOrmpapiating j@rsyran; Paclitaxel;

pe Rt RS Dok B R SRR i

Pi# ai:h ?‘ﬁﬂﬁi&ﬂrfmﬁ elpk gk &irdnl e HRRYocR i dB AIRANERM Plomestane;
ad cal t

osur gi erapy. Anti-cancer drugs that can be
Pogfimad nBodismer Bdrfisbibicinh e Predninoustids; ofroedybaing, e Hyilroghloride;

R e T
sA04e! §sridbol AIPESEIRNSAL: SOubRIcATSRRiazENE ORBY&date Sodium,

tantrorme Acetate; Afinogl utefhimde; acrine; _
SpArsagtytioz ol Spirdgeriezinyci nHydepdoads; naspiromysiénd; i n Spiroplatin;
Azaci tidine; Azetepa;, Azoto i n, Batinastat ; .
SRR ab AR Y AgHAGIOE HOPEES Y beeped Sodium:
TELARAT TdR RS Y I Foct A, STdhiofBhReNY Finfoiilef alRroxirone;

equi nar um Bropirimne, Bdsulfan; Cactinonycin;,
Tdsadlacsdres oMbianGaires eFhibgnardae; béilioteps; TazbByptimt i hirapazamine;
e o o e R At e SRR SRR, e
Pl%,?lg;{rtti:' bi ﬁ‘frhet%ﬂlaﬁan at9ndRsdleat §lucktnh@pPhaspiaslisle; Tubulozole

abi ne; carfbazine; Dactinonycin; Daunorubicin _
Hittdeldohdeyr Uil Déustardbi Uredeiie x Sameptide;i WertEporfigl aninhiastine
Dezaguani ne Mesyl ate; . D azi quane; . Docetaxelg. .. .
ST SIS COLBRaD Voo JEHSu GalTagy of Bepfie Sulfee
. T n
ViR n&ef SEEh RN UIRRL AT RIS

Rorel IRosidine Sulfate;
zonyci n, atrexate,; I'orni thine Hydrochl ori de;

Vidz6Ading r Swfae; Hotwpleat ZenipBtipy dimisetinEpTqniipindiHpslrochloride.
Epi r ubi ci.n drochl orjde; Erbul pzole;, ESorubigin .. .
Adgjidipenl ngneoptastiagniinsiudn ,OSEQ{SF‘QWFC%@P%H Séphuingoplasti

' | e APRBLGE: LR dRARsPIRERs, 1202-
AP P a0} B SO 8y e hensdbasitalas, 12
1F63nrsft Gobdtaan BhoxGitshan's ; "THe ublarabcelegiPioBpdintad; Therapeutics”,

il G oBade) Mot Herer (HH AL I SohPORTES:

Hy dr XYl MR Bmplcdftddth AtMel REEiRE ofeelld LH3dbariodse ligand, or
to the cytotoxic prodrug is preferred, the present invention also envisages expression
of the nucleic acid construct of the present invention in cells which are not exposed to,
or naturally affected by the ligand or cytotoxic prodrug. In such cases, the method of
the present invention includes the step of administering such a ligand, or prodrug, to
the cells transformed. Such administration can be effected by using any of the above
described administration methods. Preferably, the ligand or prodrug is administrated

in a cell targeted manner, using for example antibody conjugated targeting, such that
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Il nofosine; Interferon Alfa-2a; Interferon Al fa-2b;

Interferon Alfa-nl; Interferon Al fan3; Interferon
w®ea0309688n; | nterferon Gamma- 1 b; | propl atin; PCT/IL2007/000242

I rinotecan Hydrochl ori de; Lanreotide Acetate;

Letrozol e; Leuprolide Acetate; Liarozole

: i de: . Sadi t i iotoxi .
oSS 0E0) e TR Bl FRCL a5t o svop
adiivatidois elebraibed én Mgrtr detdil inrthelExarvlgesdctioh whtshtfallews.

Mel engest rol Acetate;, Mel phal an; Menagari |l ; .
Mer ¢ AbHSo e Pisesnt payention exaides W%ﬁ?lam@r@w iPhagmaceutical
. redena: . . .
i A0SO SRR L bAATAAES JASERECA consiucs o
dovii-epnbiting Mahgidgomesis Mnt assuet negiendydinaetekioed dg; excessive or
Mycophenol i ¢ Aci d; Nocodazol e; Nogal anyci n;
abPRAY AEI08eNSS sur an; Pacl it axel ; Pegaspar gase;

Pel i Mok . i.ne; ¢l .. o

per 1 P R prisel BT0ABioh Bani KRR Brebh B Gecific coll subsers,
it bydsles b arodifisd akt nsahindomtreaihg veddwrtamoror f i mer

Sodi um Porfiromycin; Predninustine; Procarbazine .

Hy dr BBYS aeqoading i, penthesianpechaf BieRIpsniryentian Breds provided a

urin:. Ri hoprine; Rogletimde; Safingol; Safngol

m%é?égw%;&cfle@(}%éﬁusti ne; gi ntrazene; Sparfgosat e o

Sodi The nispardsayaling toSthiy agecnainibenreheat apkhiior deeffected by

Spi romuystine; Spiroplatin; Streptonigrin; )
CXDIGSEINE 32 Huner; cel therchppgric PPAYReRBHY o Trcidngse desraibad abaits-

Sodi r . Tel o r I | ori.de; .

Tormbil PARRIHE o 1l CHBRY B the WELARORKRR, exprossion of he
poltpepiitlp chinsra dhkwigidagemeis difetel @ya; tulioazpdaifi¢ eldment, such as,

Ti rapazam ne; Topotecan Hydrochl oride; Torem fene

butj Rotakigited s thsl Barrinarsdyastog: peptide | (GRE) nromigies pHAER9332183;

i et ;- Tr igpet r Onadoe;11TT it Ln
MEHRRS A EancH RIS 0B St b S ORS00 11 8 BT romoter
[AFAQO7590] da;] \Me¢deeies 2002 Yamdll #s07NahSieckakidase type I promoter

Vincristine Sul fate; Vindesine; Vindesi

Sul f :
[ARTHSS] & Kalabi, MM By rge el 99sdit 20400155608t fe L-
8514 _ _ db20CUr-lo
pgitlel ofioral [LASRDIROIRIA N Tsabl I Behlatk PECiel REE2001 Jun

1;80(1ubdedn13ydrochl ori de. Additional antineoplastic
agents include those disclosed in Chapter 52,

Ant | Hepressien pkthagrohtrspideehined (g e Eas-@ner Widideegone in tumor

a i i oducti o r 3..110
o BRI R p Lo R A P Al fend i Uears,
whitBig ReH chesss tunkdr@dthEvwdowh orl2Ret, ald fssiyHuldor shifkage.

(Health Professions Division). It will be appreciated

t hat Adfitienelgtbiects abianfagess pnd Bpyed fesipeselthe presens invention will

i gan t o the,.cviotoxi ¢.prod ' f .
o5 R 0perRh bk SR AT Ll B Rob BBREREL] tpg tilfowing
el &, Gviae ereCiiiiShiebiddd 10f bd hithige's adtitionxenteheMof the various

cells which are not exposed to, i .
embodiments and aspects of the present invention as delineated hereinabove and as

v

-

claimed in the claims section below finds experimental support in the following

examples.
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or naturally affected by the Iigand or cytotoxic
prodrug hi such cases, the nethod of the present
WO pawe9dsen | ncl udes the step of adm ni stering BUIL2807/000242
ligand, or prodrug, to the cells transfornmed. Such
adm ni stration can be effedfed by using any of the
above descri bed adm ni sgxanrrnEsret hods. Preferably,
the ligand or prodrug is admnistrated in a c

||
t ar Fefaenasein mem, madp rig theofolloareh FEaaRIes, Holkigh &&@f@@ Afithgthe

targeti Yo hat acti wati o 1 city is
bRy 1@%&& lh}l%’fatterﬁ'ie §@fg§§‘% glceﬂnog{ h@/lt%ng %%1@’1. or
apo @e‘ﬁ%ﬂaﬂr,&ﬁ& in¥RiehéltuiSusde fetelnad the laverforsl @kaetudenutilized

~the Exanples section which follows. Thus, the present
inj the epresanih ipventiode dnokudel aradecalard biashemioabt s microbiological and

har.ma Kcal . conposid i ons .i ncl t
TR e B GRS AP DO 0 g BB v
litélaMme, r SQU FatdxBspR) IVRERNRS Chodifl: tA RbuRitdr¢ MANEl" Sambrook et

characterized by excessive or_abnor mal angio?enesis.
al.S{1988); " FarmpnicBrmtacolsnindvipieowacRioheeys Yolnges &L Ausubel, R. M.,

e ssjon in specific gell su | t al .
e RBET Sh, BEGE e bR VB A o Wy ne
SohB USaltiRe &0 Mlirignd 019899 Heekal a9PRGEt@l Guilk Prvsieadlar Cloning”,
i nvention there is provi ded a nethod of treatin

JohuWbitey. & Bloes, Mevh Ydrlad o8B Wigsanost ehi "RegepemanipNeyieScientific
rese i.nventi i s,effected ressing. in. tu
Al b Kt Rek e, oG AR R A TRboratory

- MASRESERRY, QBRY ¢-4, T® SPARO HAIIYE TaBorkttrs PasBeNéw Of ork HE9IB);

present invention, expression of the polypeptide
methpdrdogiesowet Sariteindd.Sg@ae Nos. 466682% d.a8p.202¢ 4:88+.531; 5,192,659

i f | t but lismted to, :
ot SRl ef b Beribtyibockr Ypfing:DgubOfus, 1. =,
ed'.\/t(h99“ﬂ_?,tE®c§réﬁt PRADRS iﬁ?ﬁn&ﬁ@ﬂag’a"ifoﬁﬁﬁéi 1O AYs128- B, ed.

the hTERT pronoter [ AH0O07699; J , Gene Ther 2002
(1994); Sitey e34- (&}ls), t BasitedoRiinieal dmpypelogy” it Feition), Appleton &

e AT T
ARRAA0, WWYIBRGBImAn aRe TS, New AR §19809S avaldBlk iddtiuroassays

I s WY ; ;
n61(II):4405-13]'. Expressi on of the polypeptide chinera
ar¢ exignsivétpdesryibed irstheqiathat gecheciéntificinertes|ses facetappied).S.

Lo bR AL ol PERPASS) 351 ERRse ) P 387 ol
3, ?2\6’8‘“@,9@&,6%&{ es35,6n0 BOYSIsHLY 3LouwDIA5Sha DBKBTE. 4,098,876;
diti'onal objects, advantages, and novel features of
4, 87@2 19 e eht, 77 need 3,281,531t |"Obigowreectigp dvethesisd Gave M. 1., ed.

B RO SRSl B BB, ST 3 ok on.
"Trhﬁgcfiiotrﬂ&l arfdO iz h 190G am &8 hDOtind BEoiAd § QUeds. (1984); "Animal
Cell Culture" Freshney, R. L, ed. (1986); "Immobilized Cells and Enzymes" IRL
Press, (1986); "A Practical Guide to Molecular Cloning" Perbal, B., (1984) and
"Methods in Enzymology" Vol. 1-317, Academic Press; "PCR Protocols: A Guide To
Methods And Applications", Academic Press, San Diego, CA (1990); Marshak et al.,

- "Strategies for Protein Purification and Characterization - A Laboratory Course

Manual" CSHL Press (1996); all of which are incorporated by reference as if fully set

forth herein. Other general references are provided throughout this document. The
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enbodi nents and aspects of the present invention as

del i neat ed herei nabove and as clained in the clains
wa e@vioggssbel ow finds experinmental support in tPEI/1L2007/000242

foll owi ng exanpl es. EXAMPLES Reference is now nade to

the foll owing exanples, whigith together with the above
plgge?ﬁfésgﬁérgﬂsar? lhé*béa h&LE wdie u?cﬂ;\yx? {18 st eﬁhdaare tprov1cled for the

non-lirmting 1 on. nera e nonencl ature used
cdneemextceaasﬁjtlt headeaboAHt the ymﬁrrmaeoiu rcostained Ithereih isninctiporated

ent i nvention include nol ecul ar, biochem cal,

hqli‘?lﬁ ¥BelE1e8ef cal and recorrbl nant DNA techni ques. Such

tec

cou %eg*rfﬁél an‘ppém& cféﬁﬁ%@bﬂﬁﬂ%ﬁ(ﬂﬁvﬁg 611(1)ér gﬁ‘i@lé‘é’ fecited
heb&inbeid W eSpibdyed die fetloxain,g n&B&B)and ateniadnt Prot ocols in

Mol ecul ar Bi ol ogy" Vol umes [-111 Ausubel, R M, ed.
(1994); Ausubel et al., "Current Protocols in

Mol ecul ar Bi ol OQBMA WQLWAI?EA?E , Baltinore,
Maryl and (1989); Per , "A Practical GQuide to

Mol e€ell emiftu@eoni ng", John Wley & Sons, New York

{1990 Ao R PETET BB BN oy nc
Héﬁ?“]:élﬁ'\ﬁere @rd‘xﬁpﬁf @tSC%rM DREAR| supplehfRfited VM@H ?0%1fef]al &P lséum
Spring Harbor Laboratory Press, New York

(Faash, hﬁibl O/myipescidlet, 5007g/ml |strep.ﬂoﬁyc1ﬁaetnd NosM gduteﬁlﬁ)eSGBplogmal

g P Alacngby Py Banapasre EogybHial Gell r BAEE Nomal

sKl F1l§obla$c9l N2 %—ffész S84 Hﬁﬁ'ltan E’IJHB ?&9' dothe IQI”@&%' OB VEC-

ol unes I'gan J Stites et al.
30de 8T CC, BM)C wared gfawmlmal 0 IgﬂiuBMEj‘gy(BngimaEahdusUm},, Beit-

Héq.p“%kglt Ps?agg ;_S%Bglgléxpg%a\g@ugb§?0é&§9,9%€ep%}f g?eelngm in, 50 ?g/ml
stlsERRIRGNNd Ml SEARRNTROBARC, oRWUYER! Kudpldfibied with

e 1 mTunoas ays are ext ensi ve eSCI'I
cdni]:éetpdﬁ&mblasirgﬂowm fantor f(Signhd, tSer Bouis eM(B)aeRINlb(B% -38 (RIN-38)

exanp 1,932; 3,839, 153;
W%remwvsa 19§ %@5@ wgo 5 (% Sgebf?gbwoseé rpstus $upplgmgnigd sgish 5%

8@%1 g%écal 311-@%&1%57 4; B eg %%%}%g 3 Isre?év 9 9 §%[g 4 %e 1}1%119 %l 074 %

streﬁidn@&ﬂiﬂ:ﬁhbaﬂﬁﬁiﬁl\@h&tdnﬁﬁés Gait, ed (1984);
'Nucleic Acid bri.di zati on" Harres , and Higgi ns

S. J Hen(ys' aspy ein fﬁ?@ﬁé&?%%g%ﬁd Tr ansl ati on”

. (1984); " Ani nml
mﬁ&Ll%t Sggﬁedg‘% 1# &JSQ‘EA%C]CgLe%ws "1 mobi | i zed
Cel | ‘¢Tangh BroayhiesE pithlialRreiss and “FEH8) ds usé‘d Rereiotrefead to ATCC-

@Qui de to Mol ecular doning" Perbal, B., (1984) and
CRMHAH8ds in Enzynol ogy" Vol . 1-317, Acadenic Press;

CRyT9ERS Ol «rPH ¥findiBical Vein Endothelial Cells” as used herein
refers to ATCC-CRL-1730.
“CHO” and “Chinese Hamster Ovary” as used herein refers
to ATCC- 61.
Hypoxia Induction
Twenty six hours post transfection or transduction cells were incubated in an

isolated chamber which was washed for 30 minutes by a gas flow containing 0.5%0,,



Met hods And Applications”, Academ c Press, San Diego,
CA (1990); Marshak et al., "Strategies for Protein

we0o7096s8t i on and Characterization - A Labor at BCHIL2007/000242
Course Manual " CSHL Press (1996); all of which are
i ncorporated by reference & if fully set forth

54 el Balaﬁlehﬁjé NJEeTRE oldted enaeﬂts‘e@s;vaa«,gﬁawdoml Klegidified 5% CO,,
t hroughout this docunment. Theprocedures therein are

37 iricebasdr.t o be wel | known in the art and are provi ded
for the convenience of the reader. Al the information
contained therein is incorporated herein by reference.
Specifically, experinments conducted in conjunction
with the exanpl es recited herei nbel ow enpl oyed t he
foll owi ng nethods and materials: MATERI ALS AND METHCDS
Cell culture Lews Lung Carcinoma - (D122-96), Hunman
Enbryoni ¢ Ki dney (293) and HelLa cells were grown in
4.5 gr/1 DVEM supplenmented with 10%fetal calf serum
(FCS), 50 Um penicillin, 50 ?g/mM streptomycin and 2
nmM gl ut am ne (Bi ol ogical industries, Beit-Haenek,
Israel). Bovine Aortic Endothelial Cells - BAEC,
Nor mal Skin Fi broblasts - NSF, Hep& and Human
Urbi | i cal Endothelial Cells - HUVEC 304 (ATCC, USA)
were grown in 1.0 gr/1 DVEM (Biol ogical industries,
Beit- Haenek, I|srael), supplenmented with 5% FCS, 50
Um penicillin, 50 ?g/m streptonycine and 2 mV
gl utam ne. The BAEC cells were supplenmented with
conplete fibroblast growth factor (Sigma, St. Louis.
MO.). RINrl O46-38 (RIN-38) were grown in 199 Earle's
salts (5.5 mM gl ucose) nedi um suppl enmented with 5% FCS
(Bi ol ogical Industries, Beit-Haenek, Israel), 50U
penicillin/m, 50 ?g streptonycine/m and 2 mM
gl utam ne. "Hep&X" as used herein refers to
ATCC- HB- 8065. "HelLa" as used herein refers to
ATCC- CCL-2 . "Human Bronchial Epithelial cells" and
"B2B" as used herein refers to ATCCCRL- 9609. "HUVEC'
and "Human Unmbilical Vein Endothelial Cells" as used
herein refers to ATCC-CRL- 1730. "CHO' and " Chi nese
Hanster Ovary" as used herein refers to ATCC 61.
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Hypoxi a I nducti on Twenty six hours post transfection
or transduction cells were incubated in an isol ated

wa@e bamogassxnhi ch was washed for 30 minutes by a PeEBIE20eM900242
cont ai ni ng 0. 5%, 5% CO2, bal ance by N . The isol ated
chanmber was placed in hum d8fied 5% CO2, 370C

| ncybal asé%infuﬁfﬁs&l@&h&%bﬁ&s' n cells and tissues To
assay E-1 "pronpbter activity quantitatively

i n- Viol assa)aﬂtsb PBEw pmmcaemmtwﬁterca@@tﬂgw@y dRrpiles ghérin-vivo, a

k
L“;*%?ffa%m@“'ﬁf%&%g%ﬁ?% ORE Kt ErRR T BB atadlihs WD.
@ﬁ |Ho§.rs s? MRSEE R nadnAr2_0uckioh Bé SellxvERr wivhed addedo?]

Cells lysates were coll ected and
lyszsahaffarf\mg eaddefdoﬁor 15 nminwtes. 63116 :bllsa@@ overgen)legted anEcentrifuged for

15 ggglilteeggg] é@ Oaggflsgf the su ﬂﬁ 8@{1‘“6&%5 agnvﬁgtdwgsoadded to
50’#‘@&&1& umaF a:y%ﬂffe? eLE Ectf%;?rwés %@as%%ﬁoiﬂdLﬂﬁfﬂoﬁﬁtermer a 20

assay ase activity 'n solid tissue a 20ng
sesalijegothvas exci sed and honogeni zed in Im of the

(2 Bomsphyo frospoiiviR it B0 AE 4 RS sRPIaRapRisiomd
%ﬁ%ﬁ%ﬁ%’d fiOTm}-HE eS8 eﬁfiﬁhc‘/ﬂ tMutiS arte 8l fged #orveminutes

ts were expresse Luciferase light units &u
(14,800 ppo) eit mOCPrand elin mlllae;f ﬂmampem«itams iwege taenyBil £af diueiferase

achER g G5 HSY P0G REHIrNOP FoPRoe as L ep e R S et 172
pr#)l Xe'é’hﬁtgm xg% nfasifRiEu EﬁdBIta\‘lfo‘f@ a¥¥a§f RviftBSoARE sé¥Biealbumin

mnutesvvl freshly nade 4%
(Bsa)ak astupladehyde in PBS. Fol | owing fixation,

exam nation by fluorescent nicroscopy was conduct ed.
I'n o@@@ﬂci"ﬂﬁ’t‘és‘l‘t’? HECUEYPAl ar distribution of the

del i héd ¥@ide kathf PES Bhy
mad eyﬁgeggg?g% §P feg?%%ﬁgglgto: ﬁaﬁeﬂaﬁ'o@p@t% btuf fer f oyvere

fiednfour3® minudkBGyith dedshly mudy A?/(gparafomnakd@hssi@omoglés atFollo@ing

and frozen jn ngg@ ound (Sakur a, A The ti ssue
fitigaycamapation by g? I UEEOSCOPY WASCORFICHLL ¢ hi ckness

and_r%b(?rgf Vgdedit @%Iﬁ l%dalu@igﬁfbuflln&’ of ﬁ)%C&éTﬁ/@reﬂ" ShOSAIRY, tissues

(FI erating and qui escent cells In
weredfexredt i ﬁ:@lmamde W&o pRRfdrmpldehydeem ‘é.(itMvphoy%phaie buffer for 6

%’Lg;ﬁ%&r ?ctﬁikg and@g g& % %hcrgée[fg T4 he C%egélil ﬁ compound
(Séagﬁj]’ag | &af‘ﬂe 't@sfu% HbaQ Wike Jsg a@ﬂis@a‘c a€ 1004 eseleRks and

row ng Infected 1 n serumfree
observed directly under ﬂuorescence microscopy (FITC filter).

Proliferating and quiescent cells

In order to compare the PPE-1 promoter activity in proliferating and quiescent
BAEC, the cells were divided into two groups: 1. proliferating cells — growing and
infecting in 10% FCS media. 2. quiescent cells — growing and infected in serum free
media started in 72 hours prior to the transduction.

All cells were grown in humidified incubator, 5% CO», 37°C.

Preparation of recombinant replication deficient adenoviruses

Several recombinant replication deficient adenoviruses (type 5) were

constructed. An expression cassette including the murine preproendothelin-1 (PPE-1)
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media started in 72 hours prior to the transducti on.

Al cells were grown in humdified incubator, 5% CQ2,
WQZ0T09dsEpar ati on of reconbi nant replicati on PEF/IIQ0eEni00242

adenovi ruses Several reconbinant replication deficient

adenoviruses (type 5) weresggonstructed. An expression

prd(ﬁ%?t&e#glﬁl 'IDQ{IGCi' N&catdiey dm'éhlﬁetopch@ Rregadaet ﬁkﬁlb'(ﬂn%mated from

) pr onot er (SE | ocat ed upstreamto the
pGLadiakier és‘seBgldmeAc(cessuogn matber f r365326) 2anda ghec SEEOBanlyA  site

(o5 RAPRCF G BED i EcseEBANR AL CLEOP S A e int

th&@%ﬁﬁ%eé’bﬂ&dﬂ it g REDIBA Qp%%ﬂf@r—l'éﬁsédﬂsﬁﬁ F})nl"lﬁs' 68P%ene

C. pl pA (pronoter-1ess construct) ene
(or(gmatgi framan(frFlb rﬁrqu@ﬂPacc@emaanmnhmc éeéslBQ%??a)mbsahgated to the

B0257 ted .to the PPE- t
PPRek PRRBSPS FoTieoNO%i FRrctie S pl oo BTG e 1s i pecombinant
ade,r Qﬁﬂgsn?é?ﬁlead%ﬁgﬂ’l@ Y$8e 5§rﬂ§ﬁ’#}\_§j 196Ff- lehe ﬁ&pared by co-

Ad5PPE-| G-P wer e prepared by cotransfection
trapdPAEoREDS| MCBPEME@%AHMM \mdeadmpwuss mamrhdeN as

aceprd by pecFrs, T RS enanegig Guliob e, R’ Bsg Yorc

AckdHic PQ&S\A]%,S%% 48)-159] foPRed gy fhor %?&ec‘afnbarﬁ.ﬁpv’efoﬁént

virions. wer e prepare arge-scal e
pr oMinisesowere Thepavddr fal lsgosdate pedectmnolThe viat] st@ks atere stored

o S o 10810618 BLoNE: LG KOS e i

Ad(s@ww Q&@%%@WQ% EIQuiihS %ﬁﬁechﬁamgfé@) caﬂmaal It 3da)

e cytonegal ovirus ( | medi ate early pronoter
cox@t&‘em@ nke AcptemsgaovirusmMiEM VM 7filnmi&liateve e@lyprreparted {GenBank

| arge scal e_pr rati on as .described for the P | .
AR r\}l@@%l@ 751 st repaied Taklatperine pretabon 6%5?%“?1196‘1 for
theSPBHE lerlglbgb%rg bGP b RNRePhs 4 Hen-F F gﬁﬁgﬁﬁceé'onﬁgﬁ nodi fi ed
- ope y

muri ne ronoter was deve I nserting three
copiMedifitations opﬂmRIPEprdmmcrl ption el enent

di b |
S5 150 Fuba P PRE INRInORS s Y R eht et gee opies
of ke g&ﬁﬂlved EMﬁk%hPE&%k E{SQQQQV&&{ B Qa(‘?eBRﬁ'(flﬁ:m (1997)

endogenous posftive enen (-364 to -320 bp)
272010RE21 33262 keinto the ri¥isd rlaﬁnetuafn i®Xinei sxtealocgtecb ﬂowastmam (-

255 erie s DR B OBRE BTy 3 200 bbe
frur 'ﬂl% gﬁ‘ﬁn’:erp ?@gﬂé@E elrM:d hRSeiCeNXPriEVA AplidatS AW of an

t hat tion o ronmoter activity rn vascular
en@cﬁgénbme Isec@llenc:eeblbmenie@ﬁmkéstldm cotreimutess40ve4520df S ID NO:1)

pre%lglgtqlg Qltgezgggeé Pl%lilg fggmg]l;eglg H‘S};g bg\ggplrgglalslg Zl%o(\%r?gﬁat induction of
PPE-1 promoter activity in vascular endothelial cells depends on the presence of this
element Bu et al (J. Biol Chem. (1997) 272(19): 32613-32622). The 3X fragment was
synthesized by using two complementary single stranded DNA strands 96 base pares
in length (BioTechnology industries; Nes Tziona, Israel), (SEQ ID NO: 2 and 3). The
two single stranded DNA fragment were annealed and filled using Klenow fragment
(NEB); the resulting double stranded DNA was 145 base pairs long and included Nhe-
1 restriction sites (SEQ ID NO: 4).
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synt hesi zed by using two conpl enentary single stranded
DNA strands 96 base pares in length (Bi oTechnol ogy

w0 pabas9as8es; Nes Tziona, Israel), (SEQ ID NO PCHOR®)000242
The two si ngI e stranded DNA fragment were anneal ed and
filled using Kl enow fragnedf (NEB); the resulting
douliihe 3 frapded vaANAigared 1ﬂ.té&hdnamanp a’iPEsl pongtanddwn stream of
included Nhe- 1 restriction ?ltes QID NO 4).The
endogenpusghtherd Siigsusiigght ddeasnt 4B P HEHRG wélsmi wasprelsmﬁa&d n

f d
% ét@ﬁ?&l‘gﬂg aélgnrhs{&?%eﬁwl% ) pr d FP% aat?aet | n%dﬁéé&%ﬁlg the

mas@@mt@mgelmelhts and a large-scale plasnmd preparation
roduced using the maxi-prep Q agene kit.
Add dtff%“ Blasuridds Wid type PPE-| pronoter The

PPE- L iR tte (5249bp) containing 1.4kb of
t he %‘?%e%@%%@ l?j%'tehel in-1 (PPE-1) pronoter, the
LuciTher BBE- 19Emc&femsh heaasetiB\VEE24Plop)y Sorsthigitel 1(46Eb e murine
Accessi on nunber X 65323) sjte_and the fjrst n of

premeendgiehe- IEPPE- apemptsr, élaff broiferass epnromith pR é@ ofyA signal

(YRR Ags R IBhpIR o HRLTR Bl Bt pbron ! e bl P
gemg il Romfthe pEL& @lapﬁch(Sﬁ%hpmwed)by Hiaiatgettal e(J BakiInv.
estriction e

| b
(99 e S D 2 TR RESl L itte “Hs i, Y CEToate fiPpy (b PELS

oS ST R B s BB v

frapaihedromigl % agauescgs usihg hh exteabeion kit(QSagey ddildeny@srmany).

originated fromthe pPACCW. pLpA (8800bp). The CW
pr onfdegtrompres-less PPAS-BIPAI#HE site and the SV40

| 0 |}
g e
ad?lliclﬁz:’lﬂug %y gr\ﬂsﬁeo@@hatfed' Heon It]i[&p?ﬁﬁ?&%ﬂp@?iﬂ@O@) ThasMV
illed-in enow fragnent_and Ba nke
promgigt.dhe By tﬂéﬁ F@nqueuag‘éﬁheo%\”&‘? Pole/gy%{aﬂm& éﬁ%mé bp) were
eli?rﬂgeﬁed Eg?\l(y'tft fé@t?irc ibh 88 i, ! oé Sﬁgmeh@at[ﬁqAWasT%tﬁQNéi from 1%

rans orne a conpetent ce

ag@fo@@ gel. OTHeihédr ypladneid [:(%’GED |bp)AWMs tﬁﬂeﬁhﬁ Baidnow fragment and
restriction sites. The prepared, for

B e geed i aend A Hepion FF bbos CHWFVGWQ% Tginear
LSS %B%f?%a’tfel ate4 é?’ aﬁe %D‘E i a%; \%g/ads %%ons{hlrl uc & Jﬁﬁﬁx competent
cellBISRY bidef tb heniitl- théqmptce.pl@ae with the BamH1 restriction sites. The
plasmid was prepared for large-scale preparation and purified by maxi prep DNA
purification kit.

PPACPPE-1Luciferase plasmid

The pPACPPE-1Luciferase plasmid was constructed by inserting the PPE-1-
Luciferase cassette into the BamHI restriction site of the pPAC.plpA plasmid, by
using T4 DNA ligase. The plasmid was subsequently used to transform DH5a
competent cells. The plasmid (12843bp) was prepared for large-scale preparation and
purified by maxi prep DNA purification kit.

pPACPPE-1GFP plasmid
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cassette into the BanmH restriction site of the

pPAC. pi pA plasm d, by using T4 DNA |igase. The plasmd
woa®7sussequent |y used to transform DHS5a conpeP@mniL2007/000242

cells. The plasm d (12843bp) was prepared for

| ar ge-scal e preparation andbpurified by maxi prep DNA

pur iTheqaACHPH«1 GFP pikAGRE bvab @olpinased T bueb-plPiGaR REe IGBPPzene

R A e Bl L TR R L 250, o 1
PRAAPORIAL: HRMSNERRARILDGRE T RRTBRG [ nlo t he

restriction site The plasm d
vvas "1316 hieic Mak Wubkegdertly ase@mfﬁm@kMWMt cells. The
I's. The plasm d (11, 801 bp) was prepared for
plqsav@él 58Q) Bp)owapareraredrfonfrzpaeals pegasiionand nyrigisd bamaxi
Pf%@Nﬁa@m& QIILIEH PACPPE- | SX Luci f er ase andpACPPE- 13X

PACPPE- | - 3XLuci f erase and

p PA@H@PE-EmWr@e CONEHAOPPEC 33y GRBEplasmily t he
PPE- | - 3XLuc or PPE-1-3XGFP cassette digested by BanHi
r estibe APASATEh Iy veiferase mdgpRyCP P ot 0BB myere constructed by

ingehfh égi;) Cfgfﬂﬁgé BﬁBE' f‘%ﬁtﬁgﬁs ag '?tH'd e@l%tdrﬂyf%%rgﬂI $stiotion

smd

enppoal fir@a pRICY-BE ARQwk PEBMRbAkin(H iﬁk bor (FRd)into the BamHI
| ocat ed bet ween BanH and Notl that contains the

resii¢tiom; digrad the, aBAﬁdqlp%ml%%éi f PELEARasridaingthe(medified murine
PPTF‘}:{ E)ponllcp[e tsécgﬂ(& Ql%l_) Z(%ca e%c@ett\%ge VR nd W‘%ﬁm&f bdiffs the

prono erase or gene,

trqﬂﬂiate ndditetial grdifich@hbhdes 3N (st @ ferth HthSEQNID NI 7nidkated
gene, all termed the PPE-I nodified pronoter cassette

bewé?§11 dwg d¥heh dite rideesromater.ciiie ByicHerasq or @EP Pt iteh SYAD PRty A
sﬁ?si%lgcﬁ t‘ ﬁ? qnthﬂl gp Tth r rgtl ?hefi‘lﬂdl Ilieh %ﬁsfen;@cf“ t}Pe fﬁ] ldﬁlodl ied

Were prepared for |argescal € preparatton an

prauisief icashetdy waXdigesed We@t@ddtéd Gt BafHKI festriction enzyme as
SV40- | uci ferase reporter plasmd &Pr onega Grbh,

desgaibad ilrmna@alﬁran@ moffade. e glagmids ( %%3@9) weteiprepared for large-
s, BBl SRRt B o AR ol ot et 24

or %ﬁ/mhblf&as%neﬁgor% PRI (PohREa GanBH, Mabiah,| @étmany) were
Subconfl uent cells were counted in a san‘pl e well .

usethasraazeforsetectiye mmnvtmnﬁok/mhfaléﬁﬁﬁamqnmwm each wel |,

and hetlé ??éf?‘%f]ge%g néé%f +r8ﬁs%4 W Ca ktvge?ed !Ppalﬁdc i tféﬂm 96 well
d19h6§ Qtrthloaﬁ, pIRA 1@ tlabdaMion. ISBMonﬂ%Qc cel¥oeRStoanied ﬁﬂ@l 8gmple

to the nonol ayers. Cells were incubated for 4 h

wello oThethaﬁ@@ ree uhanediy e gorirated frommaph e, anslithg mldlmed viral

Vegtors at the indicated multiplicity of infection ( MOI), were diluted in infection
media (DMEM or RPMI 1640, 2% FBS) and added to the monolayers. Cells were
incubated for 4 h at room temperature. Subsequently, complete medium was added,
and the cells were incubated at 37°C, 5% CO, for 72 h.

Animals

All animal procedures were approved by the “Animal Care and Use
Committee” of Sheba Medical Center, Tel-Hashomer.

Different mouse strains were used:
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and the cells were incubated at 37C, 5% CO2 for 72 h.
Animal s Al animl procedures were approved by the

wO 2voedssCar e and Use Committee" of Sheba Medi BPEI/1L2007/000242
Center, Tel-Hashoner. Different npuse strains were
used: (i) Male, 3 nonths oldg7wild type C57BL/6 m ce

(Hargipn fRfans, 3Jefougal em %ﬁﬂaﬁlﬁ:- ds7BL/dVBhRe S(HRBIN farms,
ol d LB/C mice (Harlan farms, Jerusalem |Israél).
Jetudalem, Ngthel).and femal e 6 nonth ol d ApoE gene defi ci ent

ol 1 091 gohler e el SRR lioR e et dement S fareh

ol d M- RHRY 856 figalt v i d1ar 8 hybri
contérﬁé)le of nmuri nga%aPE[EI mg#%n(%t e@ﬁ(?%.%g%ig%ﬁ%ﬁe&r@t élgb%c)lls of

CHEBlaosS B29anice (Rlum@lAt et alnCell (19995Y1:983-35335- 1344) .
Al | 1.ce e wn in the Lipids and Atheroscl erosi s
Resclion Vil pid,demalg; % Spmthy offl oxgrsFRIEesSRR the TGHEkgse gene
il &l Gort ¢ k] f ifilYet al.
T TS IROHD C ISR SRR ikl .
Chordny.i($899-9%pé3iF-1H4gontrol ), were suspended in 100 ?

1 of ,physi ol ogi cal .saline .and injected into the tail
vei _nA_ﬁ 66 Bereroundg ethdpidnand Mepsolerosis Researpalastitote.
act i ¥iskiYe Y2 eRPRANEH intnormal Wiice 30 and 90 days

post-injection. To localize cellular distribution of
t he Bxpssey dedefficisocyt axd tiponespecktSPPEHI0GER ndrof ABEIEEER: or

fum in 100 m siol ogical saline) were
A&#@é&#@a (7t PYHES el iyﬁogtrﬁ?l?mr%? SSpgKER 1 100 71 of
pHRiofogdical BhiR MdCiRjecterRn®XRE 836V QR o\f%ﬁﬁéj Q% 8GLBbed h&t€inabove.

ays postinjection. AU m ce appeared heal thy and no

Lucofeiase tagtivity iva$ hssapat 1,00 MaS0rokle?D daystpuost-Injaction.oFo localize
t her,. ti.ssue. P activjty in tissue test t

ool i RioB of s oo rebdt enss, voBP kg of Afsguvarp
e L =T g vt

(ISR AY OIS 8581818 B v

3 mdrftierold,omak G6UBE/6amict0 GFPs ezpreskiay evani dpidctddnfi@OUays post-
. sucrose at. 40C and.frqgzen.in OCT, co und (Sakura, )
o0 o P SRBAgTed brl 1518 0 (o sk & RERBHog et dotedgn the
Lveot binekiggss and observed directly under fluorescence
m croscopy (FITC filter). Tunor inplantation:
GFP activity in tissues

To test the cellular distribution of the delivered gene in-vivo, tissue samples
from injected mice were fixed in freshly made 4% paraformaldehyde in 0.1 M
phosphate buffer for 6 hours at 4°C, soaked overnight in 30% sucrose at 4°C and
frozen in OCT compound (Sakura, California, USA). The tissue blocks were sliced at
10 ?m thickness and observed directly under fluorescence microscopy (FITC filter).

Tumor implantation:

Lewis Lung Carcinoma cells (LLC) were harvested with trypsin/EDTA,
washed 3 times with PBS and counted with 0.1% trypan blue (Biological industries,
Beit-Haemek, Israel) to assess their viability. In order to test the level of activity of the
PPE-1 promoter activity in tumor angiogenesis in mice, two different tumor models

were used.
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Lewis Lung Carcinoma cells (LLC) were harvested with
trypsi n/ EDTA, washed 3 tinmes with PBS and counted with
w@2070ea89pan bl ue (Bi ol ogi cal industries, BeitP&EHBERRK/000242

Israel) to assess their viability. In order to test

the level of activity of thegs PPE-1 pronoter activity

0t . . 6 i 7o

rodel o s ARSI & (h1D ISRl BN od WiRlysijogica!
s¢line) @e® subtutadentisly mjided & the phiys badko gheHl). TatntpeheWayepost

R A s AT e HVoARA gy e
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he tunor tissue or 1 ntravenous
desctibad dbpvevas det ect ed as descri bed above. In the
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<PELUBRISI) NS LB YA HEREIE 06

sizeinD0.y mvasn desetdre thelfookgsadamathshd ptimaryaiiehos) @hd teected under
congiti ons. Fourteen daPys post surgery the viruses
anaggRgitseand steiple ppipdifiqysp Foppiermviays 8od suiRen i GRpyes(AAEPPE-1,

EpEet t ' | : r o
SRt RS LIRSE ABCIVERD) it RELRL g vin

Vi raln bethetatioo Rxpéraértall nddele Inioe veere xadrddd a dagepése driral
.for, Luciferase or GFP actjvities. Wundheal i ng nodel
injefign. SheiblitsHeverecs vised endipeted {psdackprasesern{akR aetyitisp.

subc -1 N i on of sodi um pentobarbital (6

ng/ kg};"?‘ngﬁg’?’f’k@gggﬁ" were shaved and 5 cm of strai ght

i nci Maens wamthvedeé. CITBLN@iisd onge aiaesthstimedi B &ulcutaneous
.sutured by 4/0 sterile silk thread. The angi ogenic

injrcheR O spduineeniebarbitay (Wsrgihend eis basksnwareeshersd b5 cm of
SR IS AT LSO B g s
thi€dd OTlpd atlgidgeoic pAo&dsPn the bealtip vAslmAMAsu aitixied every two days by

stemcally_ injected to the tail vein, Five days post
H&ryﬁ adianl rY@nty\N d e{bfa@é apdpedydepymohistashemisty staitiagas e
act i i 0 ' L.t '
o T4V IRSTSRBIGH RF, ORAS LEANSPPEYRl D AP PP
systetcatly mjetdt tolthe Haidt wimgFsal d6xapasadhjedtions tHe afictekvere
tq_.eval uate the extent of angi ogenesis in tunor

d
saficed: and; Dusifergse agiavitt was aysavedens dreeribed| qbeue) iiﬂrﬁlg ngnmﬁthe
_ : : ; . \ Eos.

s S R S RS AT S RS I

Phar Hisralggiogl dddmikliitgn and bldetioes ahekethe skebnt 0f angiogenesis in

anal yges of neo-vascul arization ) )
tumor ahd metastasized tissue, the tissues were sliced into 5 pm sections and stained

with Haematoxylin and Eosin (H&E). Anti CD31 (rat anti mouse CD31 monoclonal
Ab. Pharminogen, NJ, USA) antibodies were used for analyses of neo-vascularization
in the tumor models.

Plasmids and adenoviral vectors for VEGF and PDGF-B transgenic
expression - Recombinant replication-deficient adenoviruses serotype 5 were
constructed as described in Varda-Bloom, N. et al. [Tissue-specific gene therapy
direcfed to tumor angiogenesis. (2001) Gene Ther 8, 819-27].  Briefly,
PACCMV.pLpA plasmid was modified to include either the ¢cDNA for murine
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in the tunor nodels. Plasm ds and adenoviral vectors
for VEG- and PDG--B transgeni c expression -
wemonissant replication-deficient adenovi r useBCT/IL2007/000242
serotype 5 were constructed as described in
Var da- Bloon1 N. et al. [Tisgge- specific gene t herapy

VBT e A LR O SO BDAEB TG Pl fegesion
““A??éé‘?ﬂ?”ﬁ%&?%ﬁ%‘*%? Tl SR o) mmediat

eanlyc BrOFION. ndhb aA HIE- ééixgaajasnuniﬂsi dn whieh ﬁb@g GV pronwtter was

B W SN —

cdi\@ﬁ-udt@dntvﬁﬁeﬂle fynd TN AREddnesk. NEHch RE il &ﬂmamwé B&krafstdoted
(PPE- 1-3X) pronoter, were constructed with the sane

WHIDNAIM b assaie . infon dHE1E293 teellpl gsmeu@ramaﬁle varlous recombinant

EOYRRES ac 5 Rt R oP PRl i HER A SOR ind ediig w0

cotlcntFfion Ve 6'° W@@@ﬂat@ﬁhtmnvéd%@%r@@nbﬁte@%ﬂﬁwced to
a concentration of 1010 PFUs/m . Control vectors were

geneMrusd mideh ofahing. limb ise ermid eindogertai therapy mMalkscimsinfemale

- l. 7B1 i Har |
CE6RTRS, RETAYbordEd P, 1Rt RS 0 ey ol gy were
mﬂﬁ[a@ndﬁ&h%%rﬁ%e'ﬂt@%&@élﬁﬁ@%@tﬂ@ ARinglicded hRETs@TobiSittee of
Ani mal Care and mm ttee of Sheba Medical Center.

Shﬂibﬁ dMedivpl i Geateanitlindvalimb niddleania bese dnduvepr eaged usi yreviously

Ao RERI S kel st ah oYt smode o8 Sngiobhegsafy - fhol
130 i I1 667-79. "(‘1 9@3)? Iﬁ‘ﬁ?rﬁ:f adiﬁl%ﬁflﬁ Qbdré 8fksictiBedPRth ?E’Iﬁf)@érﬁtl’i‘él sodium

sodi um ( | owi ng shaving o
(49 umg/kgxelP) i @Hto“ﬂm nganfitles §mbvdisr the gghicfdmopl extenyavastligated,

i 05 S ufhn OF 0 SARRGONS gat R ettty dive davs
foubazmgarugaa@n ad@hopFUs! of efeORariv&S CadeNovidl M Qies! #lefd- 1.v.
U trasonic imaging - Utrasonic iInmagi ng was perforned

adminiptraigds i ntervals following |igation using Synergy

ul trasound. system ((eneral FEl ectric,

in aﬁéladﬁ’flgdﬁﬁ"é"%d HraRQpiteine e, Ea%\mf%)“&ﬁoat 7 gays intervals
fo[l@%lrfgah@eﬁﬁ)nvﬁﬂﬂges*ﬂ@@ DrasMHINBLRMVEG ShcR %E@{HQ la;8a) at 7.5

under conventional conditions for up to 90 days.
MHmimatgisgrepiie maler y AnBhaks evak awakelaed testorimdslo whilbiimeging.

ARG VRS perpri ot B SomAT AR 7 YBIQBAPT GHe0 s
End Omhh%tsﬁgﬁéw SkipIY rl‘ﬁ)t?stcﬁ‘s rﬁa&n Usdth ShiAd®tlimbs and liver

nmonocl onal anti - anti bodi es

tissue of sacrificed ischemic mice were frozen in OCT compound and cryo-sectioned.
Endothelial cells were immunostained using rat monoclonal anti-CD31 antibodies
(PharMingen, San Diego, CA). Smooth muscle cells were immunostained using
mouse polyclonal anti-a-SMactin antibodies (SIGMA, St. Louis, MO). Background
was stained with hematoxylin.

In-situ hybridization - 5 pm skeletal muscle sections were prepared from
both hind limbs of ischemic animals. In-situ hybridization with either sense or

antisense DIG-labeled probes to VEGFi¢s or PDGF-B was performed, and
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(Phar M ngen, San Diego, CA). Snooth nuscle cells were
i mrunost ai ned usi ng nouse pol yclonal anti-a-SMactin
wapdorhoodses (SI GVA, St. Louis, MO). BackgroundP@EB.2007/000242
stained with hematoxylin. In-situ hybridization - 5 nmm
skel etal nuscle sections w8®e prepared from both hind
diéokf%ﬁinOf(DI@):h@dE de@bled by - antiDES-AP RshfuisteZ BldcdB Mioldtular
ei ther sense or antisense DI G| abel ed probes to

Bioghemiat, Manpixim, GewasnypeBackanmd vasdiringskvige methyl Dice).

A e T G S
Plist fRRee Wl (WRUDY Cy8reanRs, STRRGESHRIMRC @@E%ingﬂumber of colored

U trasonic inmages were processed using the | nage-Pro
pixelsugdisaingthe smosviolensivipeifesiay was erdeulated f@iehgheimagpr i ng,

VD) er of calored pixels indicatin he 5 . )

o ot ety RSP s i e i ghow diet o
dieMBeiah&itad YithamGRde (AstkEon TIBNSNRRNWG, SWs@eids, f &thl ET-

normal chow diet or diet supplemented with Bosentan
1/6 rescplor entagerdst, Asimainigwhdt onSanined coasuled 4ag chway p&ay, each

1A/ B recept or, antagoni s{. Assum.ng that, one i,mal . .
B Uiie AR BRG] CHePE BPenBLER Ty ot bpls W] Gt Anigels
wetbhcHB cBPHRMeSRA K& 1881Fta30RIcaly, Hi®S EP0 ARIGA 1A8IsHHSIET-1

were sacrificed and tested for luciferase activity,
setbonlgvellS- 1 nRNA | evel s and irET-1 serum | evel s.
Statjsti.cal analysis Anal ysis between groups for
st a?f‘gﬁt’flﬁajl‘ﬂ”ﬁﬂ’ﬂsgni ficant differences was perforned

Wt b RRisURBv@h drodRTbr AKMEallyNigriNCarVaRrendBs (vASYerformed

Rank test. Data are shown as nmean+SE. EXPERI MENTA|
WitREBEIUFS oEXAMPLAN OV, i theoMassdyhitneypRankaissipData ereghpen as
lvity in endothelial cells (BAEC) and 293 cells In
T treatnent, anti-angiogenic therapy targets the

evol vi ng vascul at ure whi ch nouri shes the grow ng tunor

[ Fol kman J. N Engl J Med (1995) 333(26):1757- 63]. As

the research of IPOPEBBUENTAL BES§HdSed cel | deat h,

has progressed, nunerous genes that encode sel ective

and efficient cell deat ors have been

identified [ Strasser eMﬁgxnhﬁé Rev Bi ochem (2000)

69: 2 Uh=AitrolassdYor preagoptotid gbily astivigeinesdssielinldells (BAEC)

pro-apoptotic genes in order to identify an

and 293 cells
In cancer treatment, anti-angiogenic therapy targets the evolving vasculature

which nourishes the growing tumor [Folkman J. N Engl J Med (1995) 333(26):1757-

63]. As the research of apoptosis, or programmed cell death, has progressed,

ac
me@g

numerous genes that encode selective and efficient cell death regulators have been
identified [Strasser et al. Annu Rev Biochem (2000) 69:217-45.].

The present study screened several pro-apoptotic genes in order to identify an
agent most suitable for anti-angiogenic therapy. Several pro-apoptotic genes
including MORT1 (FADD - Fas associated death domain protein, GenBank Accession
number NM_003824), RIP (receptor-interacting-protein, GenBank Accession number
U25995), CASH (c-FLIP, GenBank Accession number AF010127), MACH (caspase
8 GenBank Accession number X98172), CPP32 (caspase 3, GenBank Accession
number U13737), caspase 9 (U60521) and Fas-chimera (Fas-c), a previously
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agent nost suitable for anti-angi ogenic therapy.
Several pro-apoptotic genes including MORTI (FADD -

wo-2®7a%88xi at ed death domai n protein, GenBank PCT/HR8070100242

nunber NM 003824), RIP (receptor-interacting-protein,

GenBank Accessi on nunber U2%5995), CASH (c- FLIP,
deRABaNFusRGEENH O : I i

GenBank SAcce?Z? oﬂedgﬁrrgt%gétoﬁg%})%t)%,ﬂe&Psz é:%g%gggﬁ%l%eglon of
Tolikdamid the tlessingmbrancted iblraeBuly regiesaserd [BoBIGE D et al. J
B oS (RS R PabEETAr Y o B, (sl R Sembied and Gloned
i RN A AR i ioh! &S r
' and i g(tgjr.aceglrna’ Iitg(%e?’eglgg n%%&%%ggfﬁé%hoﬁn%@rgﬁ ngl \%lg known
pBpIArt Ghieing (eLboigpes270( 14) : 7795-8, see Figure la) were

PCR lified and cloned into the pcDNA3 (I nvitrogen i

| . ¥ PERR RAPARIONS, §PRR SOnSHUGE VP BERIF Sl 210N PGFP in
BAH®(B&Vite Aloptid il : 05 i ]

R e R S
er(dddthelinke coutrali celEnddt hetnisaposCettdnsiectioy @IB wetd analyvridchising

were used as nonendothelial control cells. 24 hours
Aetee SiruREemt ohporens sl faree® e Jocbinsed phgpical morphology,
ifel, URtBSERNbuM L Ghi -
Ceont T od Chat g%a%g)ri]e%% |ﬂ?gf&%%%%’éf‘§%"§??’yz@{g§res 2a:) | Further
asaergmentuod thesgpeptatisi plaenblyper esc efiteted wigs Gifyron microscopy
.Fi gures 2a-b).. Further assessnent of the apoptotic
s e QRRtisicrto B tessmpiadk capbthonedrBICBRTT, TNER]
e QULES ) el > - CoLi
T R Ror e [T, ARRL T SRR 19REE 0 283 Bl e
4b)y Kiaspasa P apd Ot were dess ipeteny in thisBAfiEciaprbbaBly beeduss they were in
(Fi%yre 4a-bg. Cagggs 3 and 9 were | ess potent in
A HRETYeeaaee! form, F‘$ op dhesa desulipdhe Kay-ehimera (Fas-c) gene was
scllddaglt FoY ethe YWERES Aok ¥rMn g@eﬁ%@irﬁmekﬁfstg l#eeﬁégdhﬁt altltji]-?mgiogenic
Fas-chinmera (Fas-c) gene was selecte or the
thgeper ati on of an adenoviral -vector to be used in
anti -angi ogeni ¢ therapy. EXAMPLE 2 Production of
reconbi nant adenovi ruses encodi ng Fas-chi mera under
the control of the nodi Fp@g tPCE>! pronoter (PPE-1(3x))
A cDNA encoding a full engtﬁfggs- chi mera was
subc|Ryméuctiontaf redveniphemtidén@RAGEPEN codBig Eantlbinerdanddrahe

nodi fi ed pre-pyoendot heli ronoter (see Fiqure |Ib).
Reconbi na%f’”_ggle‘?{ggf F’H’ggé"%lr) '_IW grates bE-1(3%) _ )
co- t 5 am{ L echéfihOh 'leqngﬁi PRI MWt %soleMyoth ??tg} te plasmid

i nto human enbryoni c ki dney 293 cel Succes
PRAGCRIE B nomtginingsthe enadifietipreimodddRhalipl pfdanosten @ee Figure 1b).

Réc%lrrrcf)liﬁa%t %ggn'oviruses were produced by co-transfection of this plasmid with

pIM17 plasmid into human embryonic kidney 293 cells. Successful viral cloning was
verified via PCR amplification (Figure 5a).

In order to determine the expression of Fas-c in the target cells, endothelial
BAEC cells were transduced with the indicated titer of Ad-PPE-1(3x)-Fas-c. 72h post
transduction cells were lysed and cellular proteins resolved using a non-reducing
SDS-PAGE gel. Western blot analysis was performed using anti-TNFR1 antibody
(Sc-7895, Santa-Cruz Biotech). As demonstrated in Figure 5b, a prominent band

migrating at 45kD was clearly evident and its expression was dose-dependent,



10

15

20

25

30

In order to determ ne the expression of Fas-c in the

target cells, endothelial BAEC cells were transduced
wawdaonoedse2 i ndi cated titer of Ad-PPE-1 (3x)- FasPCI/II2807/000242

post transduction cells were |ysed and cel |l ul ar

proteins resol ved using a ngm-reduci ng SDS- PAGE gel .

s 88" HSicNSoRR
ST A 5 08 S Mol | ST,

cateasporsting beatsi weii enident S5, nen-pamsdiceenendodretiahegltsadt my cells
at 45kD was clearly evident angd its expression_.was
trgfsduce eﬁﬁﬁ d’@ﬂtlrc,’els‘if‘é%f@s‘?ﬁaﬂ Jodstr 3@ S:£ s W@lﬁ‘%nﬁmﬁrmed that the

adNBVieA ShQRated odrldGrab el B Fas-PHeQlIRI iR trahdbe GO TréS on ig ®he target
correspondi ng bands were evident in non-transduce

cadlsdot helial cells or in cells transduced with control
enpty viral vector. Thui"a@gﬁiﬁgr esults confirned that
_the adenovi r al - medi at ed _ nsfer of Fas-c results
i N transOppE. IRXIIERS AprésSidi Rl @S Qgéptﬁﬁl" biBendotViak EelR

Ad- PPE-1 (3x)-Fas-c expression induces apoptosis in
endotlehbitity el AdLPERE(3aplas thinefa AdindPees d@tsiFaf endothelial

ce hit glg%ac}?i%mllr%gug mﬁg ! rcl) |S:1n; g?égeesg %Ea) r,]ell)rie%lroe%ﬁl)tll‘élir\{va (firected,
adRhSviisAR Bl et dnBdiibe Cd e nd ARIGRP LY SediEd aheth evident and
transducti on of endothelial cells resulted in an

messivtesell denth; MAEEEQ end BAE@adedied wWithy2@l-BRE- 18T as-c (10° MOI)
i nf ect W t.h - PPE- - Fas- 103 MJ) had . . .

b BHROGEEE TPy r o CGhetEeh el B PGB dcluding

meRBRIne %1&&@5}(%&1&1@ a8 S S ERRAREent ﬂb&ﬂ%é‘&lﬁ&@' dish. In

shrinking and detachment fromthe culture dish, hi
cantmasty &slly irdedtéd withf ewttedl wirusés eotiter samev MQIS egaintairte enormal

same MJ , . mai ntai ned mal ear anc rowt h

R RanOCa] ET U Eic e PR BB T BLAM P reisRdaonly o
mififh @lerdeH B8R defih 68ltd nflefbiinf data not shown). Further
assessitent of the cytotoxic properties of Ad-PPE-I

( 3x) FuEthsr aisswasnant fof cthe cbybytoxdr prepsties of MdsPREA (3x)ilas-c was
el |l s expressing the reparter gene GFP under th

ef?ﬁﬂf—idf@ CXPEEHE (BRI 7 ol SPIESE B BRpPHETEonEr gk under the

cdat@H rtﬁlsth@CPP'E-lnﬁﬁﬁn&ér. tAe it TRRRAN RN qﬁig‘]llrlés %99&@' f88 Bf the

typi cal apoptotic appearance /2 Jﬁours f oW n
transdwedu ctliso racquitedr @asymedl| spappetia aappetnaed G2t hows nfallolwing

vi rus, and Ad- PPE- G-FP appeared normal . The cyt ot oxj
tragsfudiong fwheseasc oifiss ca—a@ﬁﬁw@ VS 1 GRginel ] o bPPE-GFP
appb@kAhBgnalAS shown in Figure 7, infection of BAEC and

UVEC W th Ad- PPE-Fas-c resulted in nortality rates of
57 %8lenclt6ioxBy effeets pEEis-w elay quadtified wdvez aystbl ablet istairsing. As
' . aff . . .
Sh%l\v% 11?1 1ggre ”F,Cl;lfectlon of BAEC and HUVEC with Ad-PPE-Fas-c resulted in
mortality rates of 57 % and 65 %, respectively, while the control virus did not affect
cell viability.

The endothelial cell specificity of the pro-apoptotic vector Ad-PPE-Fas- was
demonstrated by infecting NSF (normal skin fibroblasts) with this vector. These cells,
which express low levels of PPE-1 [Varda-Bloom, N. et al. Gene Ther 8, 819-27.
(2001)] were not affected by infection with Ad-PPE-Fas-c. In contrast, the

recombinant vector Ad-CMV-Fas-c induced apoptotic in these cells.
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cell viability. The endothelial cell specificity of

t he pro-apoptotic vector Ad-PPE-Fas- was denonstrated
whoo7n9es81 i ng NSF (normal skin fibroblasts) w P¢T/1L2067/000242

vector. These cells, which express |low |evels of PPE-I

[ Varda-Bloom N. et al. Genes Ther 8, 819-27. (2001)]

were not affected by in th Ad-PPE-Fas-c. In

contrast, the reconbi na%t?&fvnggt o\r/‘)‘ Ad- CW- Fas-c i nduced
Caﬂtqmmts'tmtwm of Hd P-4 (Ix3-HayaNetdploy dinl ENFu tigcakd atgrents the

of Ad-PPE-1 (3x)-Fas- ? /eceptorﬁénd TNFa | i gand

augnment s t he Wﬁ'“gﬁﬁtﬂ 0 et 3t f Selectivg Mo ect i ve

Manneke diRtya TNEY t@hughm tﬁ@a@%ﬁiﬁ@ffe‘:f‘ﬁl laég%oé)@gésging cells

effect in Fas-c expressing cellS was 1 nvestigated.
Whi na/ﬁst@tm wHsmad dedFa wvaardéertitn lelenddthelel Iceld whittureed8h-post

vigtgotecan i A PHED s dvbltceh, K802 Col Pabid Was St 24 b
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viabilty of A S-c Infecte
AdiPPteHSxRrbast gtfecﬁtad: adts mimeteak ind \sigmdi§canf frectabity wys effected by

Faal one. or _in nfected w control virus
TR A0pE T intplls dpEeied PithLam TG ik (BRLTeT TaFa ool
spectd isgbitnthRS 1R ArESSSdTNINGE cél‘i‘;bg@ahc s add essed %\ISF

fibroblasts), DA3 (nouse manmary enocdr cl nona

(nptreali skih lf[tgobiasts:)g AR )(mansk B]hﬁmm'bfamien@caccﬂhd)ma)y\H)IQZ (Lew1s
i nfected wt Fas-c or a control wvir

lupg prEciporpa)y andcﬁﬁéum ajpraa §6‘Eb e iR e iR REBP e or o

cdrfol Jfl}%ﬁéphql8°ﬂbfur\§’aﬁt S%&lﬁﬁgd\ggso l5 gntéél Al fth BN, thhd cell
crystal violet ovvn In |gur - e,

mnuphe kgst Mdsab$ea$edcfellb\81ngr$fmhg clvithi dristaﬂdmﬂE’tE—&aMn 1n F1gures

dIS | ayed .nqr.mal aran re not. affecte
oncshdpihelial G5 3 @eﬁ@«?gﬁ aspredisplpesd porme @mffﬁrance
f esh!
aISI V;El’éﬁf‘ﬂ*ffe 1% N“‘ENIB%“ LR, KBRS BRGGcd InfeBtidn of
BARGpwh il*‘as—aaesu\]/ced yn oibrked slecreabel iu eall vyabiity wheariiNewas added.
denonstrat.ed in Figure 10a ich illustrates the

ThenAI a5 isstisnt Rapayicoracivist flcFage davempbyraSMV opromoter is
I I

R R R KRS 128 T e Dl T it IR ot of
AdélMWnﬁasead ohobtidm‘lheﬂngl icaltsu D¥éiabibity wift BAENFceIIM)tuﬁbétyd wikte the
. non I ecif| c vect or  Ad- CMW/- Fas-¢ caused
in NFT& @.ééfﬁ d%ﬁ? ‘gzﬁs‘@& jnaerg fvag et TaMist gﬁpwmg iggppation with
TREN-endot helial cells (Figures |Cb-d). EXAMPLE 5

Notably, the non-endothelial-specific vector Ad-CMV-Fas-c caused TNFa-

dependent apoptosis of both endothelial and non-endothelial cells (Figures 10b-d).

EXAMPLE 5
Ad-PPE1(3x)-Fas-c induces in-vivo growth retardation of B16 melanoma in mice
The B16 melanoma mouse model was used in order to test the anti-tumoral
effect of Fas-c expressed from the PPE1-3x promoter. B16 melanoma cells (8x10°)
were injected subcutaneously to the flank region of 40 C57bl/6 mice. When the tumor
was palpable ("5x5 mm), the mice were randomized into 4 groups as follows: (i)

control- saline injection; (ii) control virus (Adeno virus containing luciferase
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Ad- PPEl (3x)-Fas-c induces in-vivo growmh retardation

of B16 nel anoma in mce The Bl 6 nel anoma nobuse nodel
woR®70%s82 i N order to test the anti-tunoral efPE&DIL2067/000242

Fas-c expressed fromthe PPEl-3x pronoter. B16

nmel anoma cells (8xI O 5) weresinjected subcutaneously

/ ] r
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pr eprasodszadength eRPR)idth) mh&la$urah dsifig v )haAd c&lipér. As shown
F S-c-_ virus contai n| ng the Fas -TNF receptor chiner

gwreclda gior e pyAst H‘é’elh BriTign Rt Mgy Aéﬁé?&lfax(:l?aw Ad-

CROPRY S5, D L P e

pesiodewan alsb dveer fiwtheriAcBPPE Bakdds-oi ttd’ate@dnﬂ%E(Flgﬁﬁé Flaﬁ Mice
m ce.

Fas-Cc as caqonpared to control
m%@tﬁéﬁif@cw Af-PPRd-Inkiases shomeedmpaskedvssrosientitheir mgoraqugyre 11c).
| omflzliﬁﬁgé)? ?{;Jﬁggf ea?c dt.?({f}ls %&ﬁg%’gb@% ;&gcllegurS%emﬁmty

oﬁ"raxlﬁesi;ldmeambfblfﬁcacff dfhaihibitiot fufdogugrewll &)ith PPE-1(3x)-Fas-c
I nhi bitign of nmetastatic disease: Lewi s Lung Carci noma
| wassguther fiesfadyingthe anpfagati bawisnking Fricitomamodel. Lung
L“E sl ule R R C I e Bl (R egeinbetow,
arldunige Gaie€ injsaraal winld ée. vitall Rectdds A dPPe g3 :9IESCYRIRPEN X9 9ds-c,
in male C57BL/6J as described in detail hereinbel ow,
angn AdGM ¥-Fence tWigg.eak Od daw tintervals (Pregnbeyesst o g, J Clin Invest
BRa:l UC, AdPPE-1 (3x)-Fas-c, and AdCW- Fas-c
20%(1 ﬁ% 10(1?)%2 ay intervals (Greenberger et al, J din

I nv e@tgaﬁ@%rd hdr3estédl FrokD &) mider @ diys mmmwm&hg&tmn and
fromthe mce 6 days after viral adm nistration,

asgayed et 3ot expaessiondwp e s i TsanseyptingRl conttgh o€ Frse by r?é?lE 1(3%)
pr‘c‘sﬁfa{err %d t%fexg §18n p%étrf) I’?%fo 1!0 tég’ ﬁ%noqrb%glgﬁegifunﬁ ggisﬁl?s not shown), in

expressi on unor

stdrk&ﬁ)l:ﬂr&ﬁ to e tebaistribufios o Fls-€ Qﬁpﬂ’e@%n fnotht MWL Rk -treated
di stribution of Fas-c expression In

m@ﬁ@ﬂ*&@@??"éaﬁé@ﬁ?@é@ﬂﬁ&% Hekin Bl’Y@WZOOéé@ 1017-1024).
0 oS gl IS SR 5 1R o

grbtiss t'dfveﬂé&? dh&nd dBPRL1I(®L)-BHs QU péminestRabe dot that m&@RRies bearing
(3x)-Fas-c administration to the netastases-bearing

mipe dahibied Birpedgionil angd rréduq@d éh@l srze df carewinigetuggore opfthe lung
B0 RGPy A SRR b SR Bor
tidstY@agl not shown, see Greenberger et al, J Clin Invest 2004;113:1017-1024).

Yet further, histopathology and TUNEL and endothelial-specific CD31
staining of lung sections from treated and control mice revealed that AdPPE-1(3x)-
Fas-c administration to the metastases-bearing mice caused massive apoptosis and
necrosis in the tumor tissue, associated with extensive damage to the tumor vascular

endothelium. In contrast, the blood vessels of the control treated mice were

unaffected (data not shown, see Greenberger et al, J Clin Invest 2004;113:1017-1024).
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ti ssue (data not shown, see Greenberger et al, J din
I nvest 2004;| 13: 1017-1024). Yet further,
whe@ropashol ogy and TUNEL and endot hel i al - specP¢T/IL20GD31D0242
staining of lung sections fromtreated and control
m ce reveal ed that AJPPE-1(%%)- Fas-c adm nistration
to the netastases-bearing mce caused nassive
apoptosis and necrosis in the tunor tissue, associated
W th extensive damage t EXAMPLE®Dr vascul ar

endot hel i um hi essels of the

control treat ed‘ffﬁr) %?%E)Eﬁa?fé c(‘df%ﬂ’ H-KEP shown,

see Id @debergelyzethe attividy EthdPPBUESE, fg&ﬁéaénson of reporter gene
13:1017- 102?{)\? EXAMPLE 6 Anal ysi s of 3X-P pl asm d

expeessipntip the RRE-F-8X) promothe rplasmlémadyth@ utmediiet iRAB- poémoter

P t
Plégxlﬁlrdegfg? shiesuefo REBRR SR il aphinidi e e Bpe-1-5%
fragn@didri the uﬁﬁ’ﬁdiﬁeﬂrml fFaghlcht Fhd tﬂ@ﬁerggf;l %én% klﬁf&iferas% yere

Reporter gene ge asmi ds containing eit
trqnsiggtadninta enddikelish padinpi-endavingtial cell dipee s V@ﬂidast toea bronchial

e R RS () L B BOP L b T apergs and
mtidods BbSRY.NIThb EZB té1elihé Was @hbsenl tBeprg)ﬁag)an"iﬁdlgﬁlon of the 3X
expr ess the PPE-1 pronoter (see materials and nethods

cletpertes) caprpisy B Bdved Bxprmmmxmsn@hmmmal pelblingteretative to the

t
P E8LPR Mindiifiof fa premitiste b Y et ulob e com.
MadligoRET). APP-RAPARY plas-[lﬁﬁ%a{se&ﬁﬁl%cl\’ﬁsanaiﬁﬁf&%¥ b?h‘?dﬁransfectlon
usi ng |ipofectam ne (Promega Corp., Mdison,

e ﬁmgacpy m@@clpcaas atadrding toeawpbptycémoiwuhm biohatiygataiceof t he
tra J effici in e ase according.to
acce (P@' ﬁ@ﬁqéoé]ﬁsf Bost %F‘?J%%Cé&?n ﬁ’ﬁccﬁﬁﬁ E’erqﬁaﬂq’iﬁt@ %mg Iygjs byffer

P@cﬁﬁé ! r@dpf eRtddasn, twr ! h
( i gsa @cﬂ? aPr Bn. gaECo%rﬁhp EHWI%SO%EH%§ e\gasusefngg'zed by a

lummmeécraéBDa’?@@wmuynamaeml Freoyale, athfmnm)rrﬁt garallel, ‘7gal

TR B B S S ki
Tt @Bdey gt zemhiized {f BlogRt 11 LA FHhok ML | Q4+ 5@ 'aﬁgﬁgf:g&ﬁsr the

The results are summarized in Figure 12 an
coptre} ¢lePRIE-8Xadt 1520 timembighet then Eociferade achvﬁPEndi:Xth&ontrol of

BRSO 52 b b v

both k
it A

capdidategodrliverypfeaeus simeidichlly inde bndotheliabéella zg@ﬁe.
specifically into endothelial cells in-vivo. Table 2 -
Luci ferase activity in cells transfected with PPE-I

and Fiplfe 23 uciferdsk QLAIH MmORHS tHGsRESANRHEPPE-1 and PPE-1-3X

Luciferase constructs

Plasmid Luciferase activity in: endothelial cell lines non endothelial cell lines
HUVAC BAEC RIN

PPE-1 135.12 1121.3 0.73

PPE-1-3X 768 18331.7 0.32
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Activity and specificity of AdSPPE-I/Lucif erase

in-vitro The PPE-1/Luciferase, PPE-1-3X/ Luciferase,
WERE7/09688FP and PPE- 1- 3X/ GFP were al so |igated PCL/aL200m@00242

Ad5 plasm d to produce Ad5PPE-I/Luc and Ad5PPE-| -

3X/'1uc5 Ad5PPE-1/ GFP and AdS$PE-| - 3X/ G-P (Var da- Bl oom

et al, (2001) Gene ther PR ES 827). These

constructs were assayed Separately as detail ed

her ei nbeldw#ivity nndspieifidity afosds PP 1dokcifvidsy ipbitiohe

oot s P Tl o ogiaﬁélfeggsenéﬁﬁﬁrg{aﬁ%&ﬁsy 3X/GFP
waROalBMER 4 HhtaBie %ﬁy gl la %66 bid ﬁﬂf%@?ﬁﬂ %'/L&%lcfhgsppl«:-l-

wer e undert aken. ree I nes express

3¥AdotAIPPE- YET® amb AASPRE-d FRIS/EFPt O drdal Bleune et @l e(2000f Gene
in an endot hel i al

express| the tested construct
thEEApY §§r]1grk@?$\| ( REReSF nSOMSINEHR)VER| isspyede sepaipfelh agodstailed
h&ehbayRr ess endot hel in, was enployed as a negative
control and transfected with the sane construct.
Ad5OMdrder t6 test ifecactisity fithe rAdSRBEciohiy dnsedctiGhdvof B2B (Human

o S R e B b S e

IS a8 0 S M Oy g

egothelit egent haml wietch chéwen AVirdicateleels bfl ekﬁ%sé?{brN ofehé Sested
whj ch .are not_ af .endot hel i al or|g|n CW pronot er
CO&F%‘G&%B“% helint cpld  LhedR IR (Rayil I@Syhﬂﬁ@ﬁ) orl lipplwhich does not

h t t.h
T PhibeI) SB frBRcl 3s ASPRASE RBAF I (RO b g game
caistiadt | Adi@MMchﬂ@fd‘raﬁIlmﬁeﬁﬁé\d&RRESI(DMV promoter) was used as

and %ngl SXGFP The Ad5PPE— 3X/ Luci ferase and
Rd@é@ seeplic saatrelie el colblisgesysed to transfect the

fgl ;%%%I?ﬁzi cﬁ@a?ﬁfr 1'119&%’[&%%1{1?}%?\@1&&% é:s%lo% \;ve?s acineved in

enslpélehaill BAEC artUPEX‘pE@S&IHOMndseWﬁIh She /BPELD PSR! €hakt, with the
CWLuc was used as_a non-endothelial -specific
nPFmotety lgHbe RN celds aulick apsr seksphendothelitoriginy the CMV
t [ cont r.ol
PIEW SRRk Ged PP LUBT R RENRY (MG gpp®) SRR st Rt
deﬁlogasﬂraie ﬂ%nldethahﬂfspécﬁfmw SRAheph-m ddh fislt PRH- peorkbier.
expression under the control of AdS5PPE-1-3X in the
BAEC cell line. Figure 14B is a photomnm crograph
iIlustrating G-P expresg XQE/HS’I; RAASCW in the BAEC
line. As is clearly sho %ese Fi gures, t he PPE-
1- 3 qtivisyrotd spécifiaityr a;mmmmnue ARG UISPPEL3XEFPS .

Thesﬁler Sﬁ%’f)ﬁﬁ@%&f&%&%’ase and Ad5SPPE-3X/GFP constructs were used to

transfect the cell lines described hereinabove in Example 7 in order to ascertain the
impact of the 3X element on specificity and expression levels. As in example 7,
Ad5CMVLuc was used as a non-endothelial-specific control. Higher Luciferase
expression in BAEC and HUVEC cell lines was detected under the control of the
PPE-3X promoter as compared to the CMV promoter.

Figure 14A is a photomicrograph illustrating GFP expression under the control
of Ad5SPPE-1-3X in the BAEC cell line. Figure 14B is a photomicrograph illustrating
GFP expression of AdSCMYV in the BAEC line. As is clearly shown by these Figures,
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indicate that the 3X el enent does not detract fromthe
endot hel ial specificity of the PPE-1 pronoter.

woedoanpese2 activities of the PPE-1 and PPE-I - 3DCT/I1L2007/000242
promoters in cell culture are presented in Exanple 11
her ei nbel ow. EXAMPLE 9 In-vbtro assay of pro-apoptotic

th@CPPEJlthX QrbMeRP s IENE deakt qui éﬁﬁoﬁl@ﬁalcé&l@' Mgegf re%’{i"l%s _glearly
(TNFRI, GenBank accessi on nunber M/5866) into PACP

ln(dmatﬂ Téilahﬂwgm klsnREdocs-1BX detractofian jthe amtdilhahiab slmmaﬂny of the

g@t r ansf %E of %&ef}%ﬂlpc}%ﬁ 8%}2: an %%‘EE_ 'ggn@amggels i cell

caﬁﬁ;@aﬂeqﬁ&eﬁﬁaﬁi €11 BeeRldelow.t € gene was subcl oned
downstreamto the PPE-1 pronoter (instead of the

| uci ferase gene) into the Notl restriction site, by T4

DNA |igase, foll ow ng b%f%{ﬁﬁz%&;m ng it into DH5a

conpetent cells. Twenty rs post-transfection,

smal | and r ogpsigd M%Fb—ﬁf)&ﬁwt@aé@ﬁﬁtﬁ of H25! 96 e

di scerni bl e from norna El ectron m Croscopy of
cel | Bollaveing pele eledingiof 56 K&Mﬂ?d, &ooPenk acsessiansmingtser M75866)

o LB SR SRR AP RErL SRR SRS ofE SRR o
trfs@PEbA of 1RO PlagSids aNaGFP Joy \%'é&)rooL@NTECH Palo Alto,
endot helial cells (Figure ), Whereas the

Cpo.omes eperigrmeth gs d@h@weénlgﬁremhlbowp&wﬂwc ﬂm:gemﬂ twas subcloned

AR B JSES! o« LStiet eefie Neiigase sfddo the Not
rekt@RHbA Sitd, B ITAADRAUNALe, Ml%g%'tﬁﬂsﬁﬁﬁl gptl':mlto Do competent

pronoter, it is feasible to uce apoptosis
cdlpecTW@r[tﬁlfd)l;t howrsepakdtaetfeetionc ainal . anBtAdiRlel £pophomioxdetls were

Jre si ve, el enent (HRE n enhance tar ene .
Vlé&%‘géﬂéqeeﬂbhe AT Basagaé cgﬁ%sﬁﬁ‘%w BHAGTARY ggpg@ém@fec‘fed with
YRS, PR B0, Rl Y R 8 Gmin
v1pxwﬂevﬂ1ueﬂtanrrul us of angi ogenesi s (in bot h i schem c

hear@%el sl\;ga es cancer §Sems za, et al, (2000)

Adv o cartent 0 tbﬂBP_Fczls Zéa)rowter». %mﬁtosmwaS( induaer by pSS
0@?@%1&&9&@1&?%1 ég,g%j%) tﬁ% i Op)??fg as géﬁ%w any

ncer Lett _
cetle pacifed attovitye guicﬁ‘emsd huﬁdﬁ)( ﬂ{eeeﬂitﬂﬂl off PRBAY3XYedidSnot induce

i ncl udi ng er thr oi etin, VEGF  glycolytic enzynes
SEqRIpE D i 7ol CHNBRS. aHISe S ITRISH e b5 SORIBHIE the PPE-1-

ﬁgff&;ﬁ?zm%%bﬁsg@ﬁ% L .
EXAMPLE 10
Hypoxia responsive element (HRE) can enhance target gene expression in
hypoxic sensitive endothelial cells

Hypoxia is an important regulator of blood vessels’ tone and structure. It has
also been shown to be a potent stimulus of angiogenesis (in both ischemic heart
diseases and cancer (Semenza, G.L. et al. (2000) Adv Exp Med Biol.; 475:123-30;
Williams, K.J. (2001) Breast Cancer Res. 2001: 3;328-31 and Shimo, T. (2001)
Cancer Lett. 174;57-64). Further, hypoxia has been reported to regulate the

expression of many genes including erythropoietin, VEGF, glycolytic enzymes and
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1 conpl ex nedi ates transcriptional responses to

hypoxi a by binding the cis acting hypoxia responsive
webk@menssy HRE) of target genes. The HRE is a chPeivERo&d00242

sequence |l ocated in the pronoters of few genes that

respond to hypoxia includingg VEG, Ntric Oxide

EBVINt aSkede g%ﬁé’st lafeo E@ﬁtﬁﬁ]!e& Wq S3heba bRebdiithy pathway, an

endot hel i n-1, ET-I pronoter contains an
1ndnmbkttws¢13mmu camp@mmml leipexierindwiblp Gaitart bHIF11)8 Tip HIF-

1 EBely e s dTpar LR i P Bk s NG LieAg A aating
hy%%aﬁ@époi‘sitv@ SletentAISIF targer %e'ﬁgs b?ﬁceHR@' 54 coﬁs%ﬁ@dlsaluence

he preproendothelln E-1) pronoter
locatad dn rthe amohyiersx vf fave gpiaassthee mpmrb td hypiRis indhating1a¥EGF,

N SRS Sseho DR T o s bt i, The
BBl Nehrtdins b Tiicbd tthBOME 1ERRAL LEmeANEY Msition ~118 b

i schemc tissue specific er_ eval uat
ustiearal of fthtrénsonptodn stirit site;flie, elamswty®ntain 7 beseRRks land is located

r onot er PE:  1-3X pr.oant ' onj.yncti on wj
g beeadTord embabdsbrt 5 Opate bha” acki et sttt e 1B No:
5zdenoviral vector were undertaken. Luciferase activity
nder the control of the PPE-I pronoter or the PPE-
1- 3XThe guedresndoedelio-dnidited) ipmrBAEﬁconaﬂaim amdgpoxia responsive

nornD an hypoxi ¢ condi tions (0.5% O for, 16h)
elEIaemf g%tt kyl% ﬁgﬁ BrfgRial Qe MCERIES IS SYPressien 1Y the ﬁypoxw

E’JQéIR&%hm\éﬁiS oP J{nlil Sr NisGffic Vﬁé@%ee)%ﬂl?ss ?‘g‘r I ﬂyﬂﬁfﬁ'olaal tlssue

Figures 16 an Furt Lucl activit
spenifie’ anter C'tehemic uBEuePEiEc]ﬁcSX Iproodert eafaluamstha abtual fIR]Stlon of

r under h ic conditi ) ummary,, . . .
thﬂ%ﬁﬁ@ Ay oRf %% ﬁlelsenat@r?@atPsPFn ?fpr@rrpffﬁyz 1§ copigpgioa with
dL ciﬂallage Qﬁpépi) ere?f)rtér é'n%aédcf] Qeﬁﬁe‘? oL ah@ﬁ’o%liral foeﬁar were
ownstream gene fn response t ypoxfa, even thoug

urideetakay. noxi ¢ | evel s of expression with the PPE— 1-3X

gene_ar.e higher than those observed with t
O BTG ERPe PRV Brastdicesont @boa g E #mwe?er or the PPE-1-3X

P 0,
PRk e B Bl BB ARG pBL i N0.5%
Og ésrulGhs Tlredmcﬂﬁﬁ,se bt vadel BACGhttslaf PPESt prmoter was 5 times

ments using pPPE-1 /Luciferase and ) ..
hl,gﬁﬁr@v ensynosed fodpesia (Fjeyrrsyl o and 1r73 @@@i&%&%&ﬁ%@s@@twﬂy

d t note) b
ufier B0 obd) TR T AR WAL (HRET RO RO Bboxic
cquditionk eih sumniB2 i3, intrbdeGom ofithBABC:lement into the PPE 1 promoter is till
capable of increasing expression levels of a downstream gene in response to hypoxia,
even though the normoxic levels of expression with the PPE-1-3X gene are higher

than those observed with the unmodified PPE-1 promoter.

EXAMPLE 11
Further evaluation of PPE-1-3X and PPE-1 promoter activity in
endothelial cell lines
Figure 18 summarizes the results from B2B, HUVEC and BAEC transfection
experiments using pPPE-1/Luciferase and pPPE-1-3X/Luciferase. Higher Luciferase
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respectively. These results confirmthose presented

her ei nabove and serve to establish that PPE-1 ~3X is
wawedol7/0%s82 ed to directing high | evel expressi oPCT/IL2007/000242

specifically to endothelial cells. In the context of

future in-vivo delivery, the higher |evels of
eﬁﬁ&rsﬁ)?ﬁ?@rk @?ﬂi ?§etgné[¥' #&eﬁ 05 B %ér\led' oCBB Ik tof tl%e PPE-1-

rans € 1n mnis ion of smaller ‘anbun 0

3BNpromidiers thann undém theM PRE-$ epiognoter  im CBZBS eHISViEcl i BXEC,

even further. EXAMPLE 12 Efficiency, specificity and
respeghively'+ y THeseatpsplit.copfiem  thosg Prsseedyy é@relwoz% r?FlFlrWVe to

0 i f

el VAP PRAZERE, W oSREC gtk it VR ERREh specially o
eftfotteetibl cellsl t Wi ahe tcbaterd 5P|?Etufd bseivbeddBRerys ans thighet 1vass of

injected into C57BL/ 6 _m ce_as described herei nabove in

expressioneachiayed axith dbe PEE-1-3Xnennsiinct piraustate Agfoj aeinipistration of
L
sl b B SEPAGE TSPl PR R SRR A eftner
vectors, the speci f| c activity and stability of
Luci ferase in vascul ari zed and_non-vascul ari zed
tissues was assayed. ReE¥HIMPIH; &2 surmarized in Figure
19 (Lucife SO
liver) andEg’%g‘in%jss’Jp?{l cg}p‘g?(g}stgwl r/tesd& on gél% Bﬁw‘v&‘
per cndrdegetoodontfivtmathatethp repdsthelinl Ispedlﬁﬁt}bﬁﬂyﬁpreséﬁm observed in
cted, in ADS5CWI/ Luciferase treated nce

APl L firavets b0 2esingt £y aptiaeoptoell qreures tha AééﬂﬁE 1 uciferasc
c&éﬁﬁ&%&sqg}ecfi@ﬁgﬁ ggf’gBﬁ/@ rhilgglggd%%hbe&'lﬂ e rﬁt%@?@} “Tlssue e gene

activity con t he pronoter was
e)t;iilmsion\/lﬁrnc(rﬂﬁ} bfiee’of Atshm thetialvitho dyudessp MSQWLuciTé’t&se was

PPE-1_derived expression was nmuch higher in the aorta
erpglgygiroaa%adfeggql,%e ¢@{8l- body expression 5 and 14 days

post e o
e Gt ok STRREAEE] Yoror SHP &I Gy apg sgpity of

Lugiftyasexipr essilafizedl afd @oRjvascligized regsudst was asdayedn Réeilts are
endot heI dal specifici ty observed in cell culture, |t
suppBiizsd g8 Higwe niferlawifeiasn exmyessioniglative t exprgpiign in liver) and

Té(lﬁg' S ﬁ&lfgrgé% 10nTeQ ear 1%1 gern‘t%algg @?q{)faﬁgféﬁ‘@ss?cfn tq.nge ll’&)%';) As

expressi on vv|

expected,rib @Ldmml!lhmﬁrase Ltmueﬂemas oSN 188 $uliflerbst REYANGS>80%
5 and 14 days post_injection of PPE-I _ and CW based
O%ﬁ etal bady xpErspien) waqﬁeuaﬁdn theliver.daipifisse aetavitygontrolled by

O PTRL LG 98, BB L RO R g, e

PPE-dederived ickpregasion a&atsimmdhyhfgﬁ@ ineas wogd (13-88%13) theSotal body
(n=34), 14 (n=32 30 (n=20)_ and 90 (n=l I)days post
eXDEFSSIORi oh. e Hbsdeys DSt hisesHpm.a Fespecsizely), ¢ ¢panpared  to

ABSCIRY LG fel & Frkatd n%%l)(up to 1.8% of total body expression; Table 2).

These results confirm the endothelial specificity observed in cell culture. It should be
remembered that the liver is a highly vascularized organ. Therefore examination of

cellular expression within organs was undertaken, as detailed hereinbelow.
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EXAMPLE 13 Assays of effici enkgT/1L2007/000242
specificity and stability of AdSPPE-I

BALB/ Cri ce The experinments 6 exanple 12 were repeated

in 1?@0??‘# PhLirbrass

order to dennnstrate t

not ABREak and AV byised coastrrictsul ar strai n of

m ce, the
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PE- |
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t he adenoy

EEH FI
iral vd

tidf escd
E0Or  Ad

BBy ot e
SPPE- 1-(

2ﬁ4*(5€}:P
SHP"nas

4 H&i ver ed
“is'ed.

by

Ad5CWGFP
non- endot h

Kigeant (

eIiaI-c

-0 Cane
©bsbis ped

LdaLp.6 was |

SE0 as

mmvp negf@hVﬁ c

0.8+0.3

e ol . Fiv

days post -

G-P

|||l|aVl‘,||UuD IIJCL;LIUII t et

sacrificed and their tissues were analyzed by
f | UCFl €8 N1 ATafd A3CBPYemdidtrhiRethdl SRokuf EGLiEGasM Ealwtg (light

vector,

nost of

t he expression was

SN
i viIE

det ect

umfﬁ/ Hefreoteap an th@yatoass (Arehdrvee(®) esfithe i | vage aet madtee duuiciferase

t hel |
acfigy Wi i S o

C

P e e tactontde 5o ra and ol (ol Ddys

posNMEHiIoRO EHPTASRE BN thd) a@&@%ﬁi’&s)éh@ﬁle Pootd: 9 MPPE AR CMV)

expression i n endot hel i al

cel I

n

activity mostly in endothelial cells, while the results in the livers represent their

activity mostly in hepatocytes.

BALB/C mice

EXAMPLE 13
Assays of efficiency, specificity and stability of Ad5PPE-1 in-vivo- in

The experiments of example 12 were repeated in 12 week old BALB/C mice

(n=10 for each group) in order to demonstrate that the observed results were not an

artifact of a particular strain of animals.
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the bl ood vessels of the liver. Simlar results were

obtained in other tissues where practically all the
WERE70968682 | ved expressi on was detected in the PCT/IL2007/000242

endot hel ium while none of the CW derived expression

was endot helial. These reswbts i ndi cate endot hel i al

spec r o) .

cont r g D uBHER AL Atk RN Dpafhs e Ty in PALBIC
mioertl:lam in 64%BLiGnmiceathie nmﬁhna@saexmmld‘nars eRpeyRdtas @oroefitage of

|ogen sis in ng tunors. EXAMPLE 15 Assays of
1@1‘9 %@Vsﬁﬁ?flvétﬂd’éphé‘ﬁu&i; specificity of Ad5PPE-I-3X

the PRPABRETRelve bt Rohich S Saf SRL npePE 455 HyBives
indhe splagnseofpA¢SPHEh (20.9%Nenddp mlnd Hyerg eN@sl5CMEV {(86.2%9 injected

and green _fluaorescent protein (GFP) in cells, specific
mige .Awseg}nﬁ?ﬁné raerense) fnathec eglptiveybycifesasee activityyin fhe aortas of

AP S e S5 AP T Sy SRR v

days postahifectiddl IPPE4) Wae alad dbRiEdRE ducds e bl 628 AYFPR-0Luc
ascertain the relati ve change in expression | evel

"QPSH 8 g-oaliikucotladibatie 3X sequence. Resul ts,
gTTﬁésé ?&uﬁtg 051'1 5t fo éréi?é% o??nou's{' erlﬁlttfx ttlgﬁleﬁﬁgmﬁcﬁy of

erase actirv |es i hecon
thé. BXEIr gioxinster V\Er sufficibBtly | st ht@hdfectielirCelithing® hepatocyte
(Bovine Aortic Endothelial Cells - BAEC) conpared to
expEaspiPny despiie prsfrremtiabenials oflinieetedl DNA Rithepateuttésnoma -
RIN, HeLA, HeP& and normal skin fibroblasts (NSF)
(Figures 2 1 and 22). Figure 2 1 shows Luciferase
activity as light unitEZXmmPIEe¥n in B2B, BAEC and
RIN cells transduced by Ad5PPE-| Luc, Ad5PPE—I - 3XLuc,
and Ad5€IWE{£FE lqgalipmion qf geng deliyered by A SPREE ingivo

obsefvigder 1 JdaGebdiRid APRIUGE ity dof%ﬂé%é&gyr ds@%iz“@’ BPE-1

this construct was oorly expresse
ined, ﬁreéﬂﬂumﬂenthin@ﬁ (GFE)/&hve]fedlhydhé edenseirshsfeties AldSPPE-
ed in BAEC cells transduced by

1@%@?‘5@}%@ XARCMXGEBrRuentym, (Agada) p\faéslg@opsaxonfead@thehal -cell-
splaag@ gg%gﬁg ?' Efve Lyt gsstﬁiﬁ@%&e%{ls ih ‘Fu&?' gﬁ’@’%l ! Gvere

uc Wwer e ‘expr esse ent
sabiéfieddsand @vedr tdshies Wereiahalyzslebyatiorsscbmt mlﬁrdsb@
endot helial c¢ell lines under the control of PPE-1-3X
pr onBt18f TH&S 1wiected yalh AdYRMY GIHL Megipi anost 19€ theoprnressions was

dekiRbed! inRhO ﬂ@}ga%cytes, and no expression was detected in endothelial cell in the
liver (Figure 20A). In sharp contrast, Ad5PPE-1-GFP injected mice (Figure 20B),
showed no expression in hepatocytes, but significant expression in endothelial cells in
the blood vessels of the liver. Similar results were obtained in other tissues where
practically all the PPE-1 derived expression was detected in the endothelium, while
none of the CMV derived expression was endothelial. These results indicate
endothelial specificity is preserved even within an organ containing endothelial and
non-endothelial cells. This finding has important implications for prevention of

angiogenesis in growing tumors.
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and 23-47 tinmes higher than under the control of the
CW pronoter at the sane infection conditions
w@rwi7/0948%2 This is despite the fact that Luci fBCEHE2007/000242
expression in non-endothelial RIN cells was 3000 tines
hi gher under the control ofjpd he CW pronoter (Figure
21). In order to estamgdaﬁ%ﬁéﬁ# PE-1 and PPE- 1-3X
are inactive in other nonendothelial cell |ineages
AkelPof dffipicicy dEFetidthelial speifivny of AtSPREJCEX! LuBAREd AdSPPE-
enpl oyed as an endotheljal control. Figure 22 shows
Luci ferase activity ad-3X§GHtRM4Png protein in HelA

Hep @&, k t £ - 1.2 3
P A 1 s e T i
deidbCNeNbressian of ehle hegittel @e¢atss Ladifdrasei dnelr geen efkjpras&it gprotein
in HeLA, Hep&® and, NSF cells. These cell_ lines fail e(fl .
(GI) éx el specifis gosiv ity &n erredhelinheslls Syas tetedypr- i uping cgll lines
S i.fer € ' 2
ARG, S ARBENVLE I HPRIIER R Biplofed s non
tisAd® Ripeeifit ucontrol sAd SRPFPPE-3Khiel cané X AdBPPIE-d GXiPg Iwere  employed to
Luci f erase expression. Taken taqgether these results
asceipin 4he relalve jchangsd it cexpiesHen el Prussdy E rddition of the 3X
Séﬂﬁibg pronot er caused hi gher |evels of expression in
ndothelial cell lines while preventing unwanted
exprR&sitgsuniind(ed dndiglied 2 hlnd eR) mdicAtkdihhi Dilcifekast laetivities
3X sequence to the PPE-I pronoter also increased

undsy, dhes cggriroiyod dhe MPEot-8&c anpmgles visn Seldbtimes lagher in S lines
I.nes Vi ' n [ .S - C .
A A ATE] CBLAFe] LohoEs 5 e HER nient
cedls pr @38 ilesulihemBAERING &Ted o) d@eP Dy ahidinskmal $lon eitpoEisss GNSF)
of GFP was_observed using a CW pronoter in this
(Fagpes 2nadt22)1 n Figure 23, panel A indicates

Ad5PRE- | -3XGER 1 . Cs . i ndi
peor BBl 2R QRS Lol IR 85, panc
a0 ROVMCHP trafgiiiced bynAd SRR Lag) AdSHHRR1-3XIseaed ¢eISIOMBLuc
the PPE-1 pronoter significantly increased expression
Highestd giciferiges exdresgionavas ppes vedeis HIN qelairgnidused hafdp@i Viue,
ity of n {A
GRUt il Rip S EMERRed WY o 8 s Th g

highawn $é¢vet dMIgeiTerabe ergretsi@nsas iobssdvedViar BAKT cells transduced by
Ad5PPE- | - 3X- GFP_and Ad5PPE-| GFP transduction resulted
AfRPIE 1 GRR-vex ph eI oL was axped Aelover levely i BHEC cells. In

b FRGE S04pDRIITHL Sl RGHBE PRSI JENSE)6QEPAK Sty

expressi on ‘under onot er
identiaaBlevEled i n Fi gures 24-27.

Overall, luciferase activity in the endothelial cell lines under the control of
PPE-1-3X promoter was 23 times higher than under the control of PPE-1 promoter
and 23-47 times higher than under the control of the CMV promoter at the same
infection conditions (moi=10). This is despite the fact that Luciferase expression in
non-endothelial RIN cells was 3000 times higher under the control of the CMV
promoter (Figure 21).

In order to establish that PPE-1 and PPE-1-3X are inactive in other non-
endothelial cell lineages HeLLA, HepG2, NSF cell lines were transduced. BAEC was

employed as an endothelial control. Figure 22 shows Luciferase activity as light
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Fi gure 24 shows GFP expression in SMC transduced by
moi | of either Ad5PPE-I|-3XGFP (panel A) or AdSCWGFP
w@ panedes®) . Whil e high | evel GFP expression reBCi/12d07/000242
from AASCWGFP transducti on, no GFP expression
resul ted fromtransduction g4 th AJSPPE-| - 3XG-P
2 r
untﬂ!'s)gtgqugt%ﬁ RYel A g%ggﬂ ﬁSE&@g’%&ﬁ? gé.lfsigaﬁlgc}]@%eﬁ bWAd%I’PE 1Luc

condua e’ préevi

A3 FRBE-£-3 X030 €ind AA d STV e S Tedkdisctibh angd uas GMW L caused hlgh
Ad5PPE- | - 3XGFP and panel B indicates cells transduced

levijls pf Ingmiferavessrpressips; in Halud), |P£6pﬁi29qnd|l\é$Fe¢e@FPT hewe eelb Bnesifailed

oA R RN B, e Lot o o

lePsIS Rl the3 REER -3X a9 idtdri Os &ipgtie®, BAEEhoults tassduted with
of a simlar experinent conducted in Hep& cells. As

AQTPREq éLqm SABGTEEE] émc emhmd nigh haridapesxpeessign.

E:(ra‘la <terr1 g%,se u%g etSPll B@ﬁ%@ A%%}cﬁgﬁ V\;th[% BJ)E geqjile &into

thé ®PBL1 ﬁ%&&é&ﬂfaﬁﬁ:&l}ﬁ%ﬂ eSéld EkxiprRELAGD NGB al cell lines while
transduction, no G-P expression resulted from

preventisg uswhiged oknressians prEniendottaril celisgur e 27 shows

resu I ar_e nd c

ot 188 Eh of i X PR BKORS IEor T REleP fish laieipd dovels of
Gfeeh lfiofdscuns grt@f exbiebsidigl RPRE- lhred XEJvim Alofid Ftldobhelial Cells -

I ndi cates cells transduced with AJSCWGFP. Agai n,

BABC) estindisateé in| Fighes @3pAcs siliah rdepietst GEPf expigssion in BAEC

i B sy T kettien BFCEP RS Al PIESREARY prymgterin

this@kpbddentt aken together, indicate a high level of
endot helial specificity and a hlgh | evel of
enddnrfegwm%ezomeéﬁ inshcates béil?i?Er dSmFRJ gangglueedherdist pangl B

infjgnes R0 R RoRF T Bl st aid el Foapte SAdsE Ry prr.

ASERe iR duMede @f e L3I0 Pﬁﬁuénc%xldt@ -tHé V[Q’E N Progtert Significantly
determ ne the cellul'ar localization pattern of a

ingngpssd tegpregaoe obthereparted ganelel hltS hesuttondicates thfat theeabiiF of the

XGFP nd Ad5PRE- | GF
¥R BotiBfioris o Pt el Sasei bR e df ARG b miiph g the
dEredf gbhd el t@aﬁfééﬁbddm ection, the mce were

sacrificed and their tissues were anal yzed by a

f | ud¥lewosen AdbRPISd eDpFISighAdS R G§P hraghmcu@l;resulted in no

GFf pidsfohs, R grabfuth chE SERCCLEER SAbp6E' ' e hotlf siin
fiNIBIREE-(INSPXHRparidest 6 mgﬁee)&@émhe&lder the CMV promoter as

summarized in Figures 24-27.

Figure 24 shows GFP expression in SMC transduced by moi=1 of either
AdSPPE-1-3XGFP (panel A) or AASCMVGEFP (panel B). While high level GFP
expression resulted from AdSCMVGFP transduction, no GFP expression resulted
from transduction with AA5SPPE-1-3XGFP transduction.

Figure 25 shows results of a similar experiment conducted in HeLa cells. As
in the previous Figure, panel A indicates cells transduced with Ad5PPE-1-3XGFP
and panel B indicates cells transduced with AASCMVGFP. Again, while high level
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to the AJS5PPE-1G-P injected mce. Figures 28 A-B show
representative results. Figure 28A shows | ow | evel GFP
wezpressson i n endothelial cells [ining a bl ooPCT/E29€1000242
of a nmouse injected with the AJSPPE-|1 GFP. Figure 28B
shows the nuch higher |evelioof GFP expression
GFPSéigrés3fhnf k&ted ddh OB SEMVIEFB A28 GMERGE O dFﬁj’e expression
construct. Despite the high expression inthe | gp i
re‘élﬂ’@dkfm@@an@gsmrswlth AdéRbEdsﬂGEP wassdietiect ed | n t he

h thelial cell
oo B o s St ohgs Tl S8 ment condobd gnHarG2 colls. As
inrtg® @ws%%bﬁﬁ&yﬁ ﬁldfcﬁf%g‘cgllsdﬁﬁﬁfsdhbe?lsgr% 1Ol d5PPEG B Grp

m ce injected mce (FIgur
anAd@PFiEBII@PatGE’FD@urtmnE&E)Bd avith Adsem&mx&g&d Ribdleigh level

GRY ey R Sl B ATV grornciivanae. R expression
re€ifel $o%h Ansduckbs Wtk 1%d5@PEb1Q3l§gﬁ«‘Pg vessel wal |

(indicated by arro Fi gure OWs representative

r es 1] lglsref2r7oshowp raehs of ssmélanéxperipat @hdobiee in WEB CMIKGHAS in
thd ect ed. m ceé{lil 30A) AdJ5PPE-1 GFP_ i njected mce

?E U gy LK ptisstes| cels s duppe Wit AP RIE FiXfaF R and

paﬁél @chﬁ&elteseé%ﬁ‘lls Qfah%cécp Wlth VRICNRTGERCL Ag%{i wan'i]e 1%11 h&ePGEP

the spleen. H gher GFP activity is Vi's
exprestion wesidetisfrom AdSEREY GFBX@EkRductopg tvedy ITbWeGFP expression

re B8 R Empte Bt S BRES AS8RP L oot e are
endotR&d t&hitE ehtenS F&hér'f ‘ﬁ}) &hé/ LM %DI &Y of %ﬁ&(ﬁﬁé’ha} specificity

suggest that ‘act 1 vi ers was
ang canhlfghdlevéle!factndnglehaide)iphﬁlsﬂoal1s tdbﬁeﬁnt&l by weingkd adified PPE-1

vessel s af. y or ans, Therefore, assays in a
PrQQIST Ca P’&ééﬁ?& Mo SEQ IS aken  EXAVPLE 17

Assays of the AdS5PPE-I construct in tunor

neovascul ari zation in-vivo In order to ascertain the

ability of ADSPPE to sEBAMPEEIAGy direct expression of

t b d |
P o R R s el Mas PR DY én-viv
mit & IlE ANde@BAMCARS WRSIAE TRLAYEGn I{ﬂldtt&lo(ﬁea reporter gene

experiment, Luciferase expression in
expressed stdem tiezenmittoh ofigles PREt1e8X fromottays-vhos AJSPBE QR XGFP

o BREP S SREEEL L, O AOWE CLOIO L
intARefNLifectiéh, RRE thidy WER! 4cAREkd and their tissues were analyzed by a
fluorescent microscopy.

Significantly higher GFP activity was observed in the endothelial cells of the
liver, kidney and spleen blood vessels of Ad5PPE-1-3XGFP injected mice compared
to the AdSPPE-1GFP injected mice. Figures 28 A-B show representative results.

Figure 28A shows low level GFP expression in endothelial cells lining a blood
vessel of a mouse injected with the AdSPPE-1GFP. Figure 28B shows the much
higher level of GFP expression resulting from addition of the 3X sequence to the

construct.
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metastatic tunor nodels resulted in mniml expression
in the primary tunor or in the netastatic lung. This
WO ewelssB2 expr essi on was simlar to the m ni maPCT/IL2007/000242
expression of Luciferase directed by CW in naive
normal |ungs (Figure 35; bliagk bars; n=12). In sharp
contpastie hiigh kBRsG8RL BEtle BoBI9LSES (Eag 8
]5@32 ebars% gfes QIE ﬁ{ %flryl/gangleogenélﬂg A KprEssion
wamde&scte&isa $ha/lmpetoa¥tssg @lahedlilapithélénl aslés aﬂSpiﬂnbg/th{lFagures 18
gﬁgﬁbout 200 tinmes higher than the Luciferase activity
‘he poorly- vascularlzed primary tunmor and the naive
| ungsey,d 1SR RSO RoiARL, HELR d
tisgﬁ %’Eﬁkﬁ ?ﬁﬂ%ﬁlver ﬁéé neg, %a%% an Qgghkggaénme
ABEMVGHP e ecté'dh emiee p(Rigwe 017\9A)ey eAd3RPE-héFRor (Figmas29b) and
about 30% of the levels . in the netastatic |ungs. In, an
s ke aRTenaie) Ficoe ML oot sdsiE B PRt in
t pueligsyyis cal
r e gér\é:ﬂgr:ﬁlgg%g&ég%? e%gm gqllﬁ t he p?’l‘ﬂﬁgsrsy&t %rr%lgl%le lél the blood
veed &gt dindicatedrivgsarrod S PPE- | GFP i njected m ce, showed
hi gh_l evel s of GFP specific preSS|on in the bl ood
ves d@pyeoil ﬁlwspﬁpﬁ%?va@wu Ffigay epleenchissug) afiipgied Hyice.

t
AFIOUREIRARR HRLGSRE03DE) ABTEETRORT B ded HREREART 0B)
aridLAZdEHPE 1 SHGEP dnﬁﬁtd&lmi@é e(f@mhedOI @) elasiildtedOlowt Mevel GFP
| .ung. met ast ases, high. |l evels of expressi on were

achuR iR exlisiof thoEheg gHa&heze ﬁFé’sacaﬁaY wqbleam dlagdcvessels of
AYSTIE SRIFB iﬂge g&%t %@ghf@%{egﬁg a9 ore 477). No

expressi on wa nor | ung tissue. The

endoriest ralilts ebifiredahatzsith die BESlmﬂuhs PP&EL BAXIptomoter are
co-1ocal jzation of the G-P expr ession (Figure 47A)

d
endpibelihaell speqifie dyvivamhes father feeee Gatretiytpp! bpth prgl?loters
w%sf: gllhgﬂle? 9nCRH- é?o?ffer?ﬁ}% %Hé&P{%{ﬁ s%xg%e %Cé ‘3910821 GResseld o%althy

y was i mary tunor

orbatizg Tietefst abdys ifrh Guhér ahglogedit mddeBWe& usdEttekenr essi on
in blood vessels of a primary tunor followng intra
tunoral injection of AdS5PPE-|IGFP. Figure 47D is a

phase contrast imge of tg-gm fi;l ed as panel C
illustrating the tunor an ?@p%;ood vessel s. These
r es dsaysi afdhe AUEPPBak coMsirhet iklthambr demasadarigitiondnivivgh

| evel expression, in tunor ¢ IIs er se, pronot er
doesind¥iiqfdo AFgHainghe g}é%? % SRFggftcaﬁza flirect expression of

a ggg)?(%? ?eh@ M ahgiogeﬁlb eolBéHTQ/EsseﬁS e 'tﬁllnlo)' fh@ ﬁlﬁﬂhéj hY.C model

atin I ogeni c vessels
(desyribed hatinabovedb Gidveriatd andanéthedsy v&s Iemplogzaé ou s t u rm r
nodel resulted_in_high Luciferase expre55|?
Int 3 RB% e{{]i)f‘é'gli]_]f‘élt, %501% rea(pgs?oql élq,émgoropeovascu arlzatlon Was tested

five days post systemic injections of Ad5PPE-1Luc or Ad5CMVLuc (10" pfu/ml
each).

In this experiment, systemic injection of AASCMVLuc to both primary and
metastatic tumor models resulted in minimal expression in the primary tumor or in the
metastatic lung. This level of expression was similar to the minimal expression of
Luciferase directed by CMV in naive normal lungs (Figure 35; black bars; n=12). In
sharp contrast, under the control of PPE-1 promoter (Figure 35; open bars; n=9), the

highly angiogenic lung metastases were associated Luciferase activity which was
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expression liver (10% of the anpbunt expressed in the
tunor; Figure 53). No expression was detected in the
woredoasasi c | ungs. On the ot her hand, when i njRBCI/ER007/000242
intra-tunoral, Luciferase expression under the contro
PPE-1 pronoter resulted iniggmlar Luciferase |evels
q . | o a
B L e S L e e
tulnoy end EXAMREFIES. Assays of the AdAS5PPE-I construct in a

carcinoma cell cultyre systemlIn order to assay . the_,

ef f i Hicchisjiere suppBi inafep-matseitic tissugh PV $0F Aivpadddney,
he A 3hA0ad P AMERE the ERbicSsion W ThaRe A6k G 8662006 of
tht tevekdnl tHel ma¢taadtiodangd. ng nul tiplicities of infection

(noi) was perforned. The results i ndi caéﬁ t hat both
ader@viapaladditienar experinens| én ¢ ther Adss gyedelt Hgl>PPE-1GFP  and

' . I .
AECIRIAO S BE0R St DESAERH Sofakbofl g ovpsgion in e
pritRiry turpooaidtregtasid@i logsh | ower in the LLC cells than

the activi té@det ected .in endothelial cells, 50 ys.

1000ASBRE-1 SR dnjesipd 8rieg spewedhigh levelp el 6FF epgeifiq gppression

. _ _ V - - f - C H |

o AR A0 AUSAHEL S P 1760 BT OB v

ddddinhd Aindasells tHendsbeeaflecbbsetvatibe isSobnsBRpmendtd thoresults
tunor angi ogeni ¢ bl ood vessels invivo In qrder

ofatbe drliicpll cHbursfmedal rspsenisd ig)exaaplredte biung ele%ta%@m, high
BB o AR AR el QPG5 Pl b illogeni

- veRsdlebNib dvastdticfodigFigake 4mal). Mt H@asiionams derirydd the normal

Fi ve days post 1V i&jbect ion of 1010 infectious units,
lugg tisgrspPbbe emigtheligh seibiogalizatioppvas dempmetpiet by coHecalization of

i q o ol N .
368 SRR P Okl HSCRAE HEPE DTSR (e
AT #fikinb ot EXPNRAISEMVIGEP ifRt@E traick,Cnd WIS adtivity was
control mce injected with Saline (Figure 31A), mce
detefjtable wcboih the prasCivare angdilygmetgstasiB) | ni ce i nj ect ed

wi t h..Ad5PRE- . Fi .C) . ' W NjLect '
A PRSI 55 TSl ST Sl S B B bl or
folloiviny Bigradbfaotad iFe8ion 6OAHFPPIE-NGHPO Eatur®n7Dfis tahghaed-Eontrast
expression in each netastatic tissue. The results show

imaggof i seme didedgsmpangldfs dbsiraiing e teaeianddy blepdowsidiol -
oo B GO R R T4 ph S P b fion
tukltl €638 UpdH 68, the promoter does drive high level expression in vascular

endothelia within the tumor, especially in rapidly proliferating angiogenic vessels.
Intra-tumor injection of AdSCMV into primary subcutaneous tumor model
resulted in high Luciferase expression in the tumor tissue and moderately levels of
expression liver (10% of the amount expressed in the tumor; Figure 53). No
expression was detected in the metastatic lungs. On the other hand, when injected
intra-tumoral, Luciferase expression under the control PPE-1 promoter resulted in
similar Luciferase levels of expression in the primary tumor and the metastatic lungs

and no expression was detected in the liver.
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but not in the angi ogenic bl ood vessels of the

nmetastatic lung of these mce (Figure 31B). Low GFP
wWexpresssnn was observed in netastatic | ungs OPCT/IL2007/000242

Ad5PPE-1 GFP injected mce (Figures 31C and 31C), while

hi gh and specific expressigo7was observed in the new

bl ood vessel s of AdS5PPE- | FLFry’Sect ed mce (Figure

3ID and 31D ). These results explain the apparent

di spdssapsyofirht WRSRPERECom3tructin a astlivomadellcuBinyy spsittin

and the in-vitro results of anples 7, 8 and 11. Both
t he fppﬁﬁdffr ia sy e BEeRcy R Sﬁ&handaAQSerééw%uclferase

ex?ﬁ&%]'ofl' % cAiRURYUS Celld NRe Y228 Egﬁ% E{ngqa.td Yeindird €8F 8fe was
e level of expressionin rapidly prdliferating
empidgddnel i al tissue, such as newly form ng bl ood
vessels in a grow ng tunor. EXAMPLE 20 Effect ,of the
3X eleiEat tepsdupdorpmit. Vagyingrgheltipfigities nefy iBlegliymad) was
pep{o%gd.v e?l?éa}e ult in@CAE that Boﬁltaﬂgﬂoxﬁﬁ? v& %rg Gle a%fle ttogﬁmiﬁce the
el'ement of the present invention on efficacy an
Lsypfeeisé igencatt theset oello{ Tabhe 4 PREeverihel e3P edifdrase lavtiwity directed by
angi ogeni ¢ bl ood vessels, the LLC netastases nmodel was .
the #%EOE dpometer, wag muchJewer jn the LI «glls ghanghe apfiatypdaiedied in

e Rl 0 LT e it AR e, 1 o

were sacrificed and their tissues were anal yzed for
Luci ferase or GFP expression as described herei nabove. .
Tahleydyelmgitrostrensdushicsy pakewisnlyagi aucinorapicell die (D122-96) with

A%}%§?&?Pnkgdg ch ungs versus that in netastatic

ow ng systemc injection of AdS5PPE-I-3Xl uc,
Ad5PPE-| Luc or Ad5CWLuc. Experinmental groups were

AdSCMAde—{n=F—bl ack—bars}—AdSPPE-Hue—( —GH-ay.

y | - =6 r-a
bars) and AdSPBRI B x| uc (ﬁ::i‘é;OI'ﬁﬁown barg M%%’il(ﬁty

A)lﬁPE—’Ypr essed ?zlr Ii{)ﬁg[ anits ggﬁgrﬂp&ﬁi . Lu,'§§(§&a§8

expr éssi on urn e control the PPE- 1 pronot er

Adscm®s fold dreatqry In the mayastapi ¢ | ungsgs ek atjiove
to its activilty in normal |ungs and 3.5 fold higher

t han expression driven by the PPE-1 pronoter w thout

the 3X el ement (pO 001). Very |low Luciferase activity
was detected in other tissues of mce injectedwth
Ad5PPE- | - 3XLuc. Cal cul atxryygpilre 7huci f erase expression

in the lungs as percentage fromthe |iver of each

i nj ettsan oftieraffect af\tha| 380seqnencetindumor nngivgerio bloed yessels in-
10 fold in the metastatic lung conpared to the

Vi‘éoctivi ty in normal lung (Figure 49).

In order to ascertain the effect of the 3X sequence on the PPE-1 promoter in
angiogenic blood vessels, the Lewis Lung Carcinoma (LLC) metastases model
(described hereinabove in material and methods) was employed. Five days post IV
injection of 10 infectious units of Ad5PPE-1GFP, AdS5SPPE-1-3XGFP or
Ad5SCMVGEFP, the mice were sacrificed and their tissues were analyzed as described
in material and methods.

Figures 31 A-D summarize the GFP expression in metastatic lungs of control
mice injected with Saline (Figure 31A), mice injected with AASCMVGFP (Figure 31
B), mice injected with AdSPPE-1GFP (Figure 31 C) and mice injected with Ad5PPE-

1-3XGFP (Figure 31D). Anti-CD31 immunostaining (Figures 31C’ to 20D”) confirm
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In order to localize reporter gene expression to
specific cell types, GFP constructs were enpl oyed.
wO2@ansssD A-B show t he GFP expression (Fi gur ePGDRA)2007000242
nmetastatic |ungs of AdS5PPE-|-3XGFP injected m ce.
| munost ai ni ng by CD31 antijggody (Figure 50B) confirm
the_locati P . ' 4.n: the
tng, BELURESE (B Gt ittt B RUE SRR T TR R tha
wiER! do"GFP Bikgreéstsh Whe detedt@inl @wtbl -€xgllrSfjeotad atiod(Rgurb81A),
epithelial bronchi of the CW injected mce, but not
therp wan @ skishfi ¥gesion srawd theepbekial dronehe ofthe ANt injected mice,
ng.. : t e Wple I Qe i
but J3ho o8 TGS pIobRE Sl h® sk PiET bfesd AAES rigure

31B)! r DS EFR exphesdlos Xval eefved i int @etActafPRudgsCOMAHFPRIE-S GFP
and that this increased expression was specific to the

injgetgd oyisai Figrend1Geark3dCor whileohigh med spedif¢ |expresien was
b ff b i .h o
orRB35L HEte e Bop R oABIE Pl RuPBOBl e 310

an@%PDessi on | evel s of a sequence of interest. EXAMPLE
21 Further characterization of the PPE-1 hypoxia

r espldwse rgsulty eyplein thef appateat dispariachemeste thehin-givp gesults of

of i a.0on the nmurin PE- t,afr I wit
BT Rl o N 5 ot AR Bk e PPE-1 and te
PHE-anxf ?ﬁdrﬁ&elbm@ chMhEltad Sspbelfic.p EloSievér, aHE €333 Y uent® reatly
pEL8 plasm d contains the nurine PPE-I pronoter

ingreasak the leveldyf, extivessioncinf repide prpdiferating andashplial tinsesyuph as
%Ih%) A. sigles and lt he first Iintron of the endothelin-1
neg" rimife blood yessels Hea HioRe WM9hot er cassette was

di gested and extracted by BanmH restriction enzyne as
described in material and nethods. Fol |l ow ng
transfection, cells wedeX4UBLEZRkdI to hypoxic

S AW s S kTR FE T Bldted DI BtbgBR Hlooa

vekserses hi gher than Luciferase expression in cells grown
i n a nornoxic environnent (tﬁFi %tjre 32). Figure 32 shows
¢

t hatln (ugers or sady Hhe pijeat yof elgpient phihepiss@t fpvengon on
tr.ansfact ed. asyi L Ni [
oBEEF, HPURERE! R, L PRLS, PO Syhle AT bioo
vebdeh) $iieLl €dneasthses WesdR1 was khpl@ddi NFavehdugepost i.v. injection of
q(pvi ronment . Eg)ui val ent transfection efficiencies wer

10c onpiufmre @f Kyd H‘Ua‘FFSf‘%@‘iPIP(Eﬂlmﬁc’aA@j&M\é%’t‘(‘os‘?‘@%?@'lng ’
AR IR URE AR TSEPY e Rip R BB g forp LGRS wore
anByze&DRn Dvtifahse @GR expgession@s dpsciibglhatdbdne. hypoxi a,

BAEC were transduced by Ad5PPE-| Luc. Ad5CWLuc was
usediiguradty spedisipgramosrmraring duckieese gpicpsighan normal lungs
Velé\)s%g uthgtsinagneetastatic lungs following systemic injection of AdSPPE-1-3Xluc,
AdSPPE-1Luc or Ad5SCMVLuc. Experimental groups were AASCMVLuc (n=7;
black bars), AASPPE-1Luc (n=6 ;gray bars) and Ad5PPE-1-3XLuc (n=13; brown
bars). Activity is expressed as light units/pg protein.
Luciferase expression under the control of the PPE-1-3X promoter was 35
fold greater in the metastatic lungs relative to its activity in normal lungs and 3.5 fold
higher than expression driven by the PPE-1 promoter without the 3X element

(p<0.001). Very low Luciferase activity was detected in other tissues of mice injected
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summari zed in Figure 33. Hypoxia Luciferase activity

i n BAEC transduced by Ad5PPE-ILuc. In stark contrast,
woeoogiognsst i cant di fference between nornoxi a anBPICTIRO0G 00242

was detected in the AdDS5CW transduced cells (Figure

33). To understand whet her 1pdhhe enhancenent of the
widP a i I jal

e T TP et Celddliths. B PRGltL SRR Ry [apes o0
pe@anmgaéronythcytves df eashenjertad adincd deveyleAdizRPel activity mtfhsed

b ed t 2% 02
1Rl Ph il tjgééﬂgtcgglaf‘ Eé'm%‘cﬁz@axw)rm? aﬁé?rg'éuﬁe%)

Lucithe | r
cel Iﬂ; gﬁgﬁgﬁgﬁa}ﬁ?ia Iy | cr eﬁg@wgglloirllq%A ceI Féh %S GFP

coostiucty ‘G’d?elemmoyhsip digure SAOA-Boshwenthe GHRcexpeesainn (Fxgure 50A) in

e BrgRT, S| SR Baced ThisF moliRnoRgag by CD31
anfi&dy ﬁfgglﬁ@ '36]35 Bod thi%yle&ﬁfoﬁ dfncgéqu é?(g?écssfopqn RhdFndw blood

prorfptef occurs prinarily In en
vebdelre NgeSEP expMdBion 2R cEtéo&ﬂ:lIm&bnﬁdﬂe— SHns afeatai@n lokelevel

o R SRS B Oh T SRS o i e

an%i%é&ﬁ@%ﬁmd BAGG\We R 1 f‘éﬁ&é@éjﬁﬁgns duc?ﬁiﬁﬁﬁrﬂ E‘H:Q%%ré@ts indicate

d5PPE-1 (3X) Luc. Follow ng tr
that ddrge invesasesi in expassich levélhesulicd fienhypodidtioatofa 3X0¢BMBtdnto

ronment aglﬂd ai |l ed herei nabove. Results are
A X?:Ea F ponshuGty %a?@l%@crewé.eﬁewa%@l eapresificdn thesangdpgenic
bléd&leve%gé; PF éJn;nHl.% @B{éﬁ{lﬁl t’th og rrzécf: Qﬁ}éc% %gé?ggé %g'ﬁ@gd Wlth the

(seven in respo pOXIa
hypovda 32&hohsd rdesvoibad Xhm}maHoWe confurfiet ,bobkteexpression levels of a

Ad5P 5§ £3X Luc construct exhibited only 1.5 fold
SeYEre Qeﬁﬁ response to hypoxia (from2874.5 in

nornoxia to 4315 in hypoxia conditions). These results

i ndi cate that the high nornoxic | evel of expression

observed mhen t he 3X sEﬂﬂEﬂBﬁEﬁﬂ added to the PPE-I

pr onnt er ves o OXi ¢ response to sone
ext ?rﬁ” E’Etei‘éatﬁ@’s%};/g é’ﬁ’b’cﬁmx@ respiE8onse to

hY P iofddr o Fubth@NSRBM G iAOHS @HFDISE b %}ﬂ)xﬁf 08 thd %urme PPE-1

exam ne the nurine PPE-I pronoter activity in tissue
pra;dipeadtiony t bDVlr@gdommabnd(ylprml edlisyBAGIG)ayereBiRfsftethd) by a DNA

AT P A RIS DT 2B BT Bk o
(1959 00 SR, O 907 b Ut 4y SHEEAOR o

of 1]&791)d0therhlnkir gafe, alremeddsthad?RE- armsmb’(et icamdttavintal digested and
ex rgcrt]écf) k%?lr Blartnla—ﬁ rsé(s)tglcggfl (e4n%y mg/ as d6301 %ed in material and methods.
Following transfection, cells were subjected to hypoxic conditions.

Luciferase expression in transfected BAEC subjected to 18 hours of hypoxia
(0.5% 0O2) was eight times higher than Luciferase expression in cells grown in a
normoxic environment (Figure 32). Figure 32 shows that Luciferase activity (light
units/ug protein) in BAEC transfected by a plasmid containing the murine PPE-1
promoter was significantly higher when transfected cells were incubated in a hypoxic

environment. Equivalent transfection efficiencies were confirmed by co-transfection

with a B-galactosidase reporter vector and assays of LacZ activity.
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Unilateral ischema of the hind Iinb was induced by
ligation of the right fenoral artery, approx. 2 mm
w@e@ziommB2t o the bifurcation of the saphenous BEIL2007/000242
popliteal arteries. To verify the induction of
functi onal change in perfusioon, ultrasonic inmgi ng was
per fp Bfﬂe?:fj tcg)&btéiﬁn}fﬁe @Jhém& rﬁﬂrnﬁy P@ Me_ﬂizrgﬁﬁo’e& HEResd; adenoviral
system equil pped wt transducer and
vecamg isoglsa pipHegdated ir leypom rBAEvame treosdiedd l!md@edSPPE 1Luc.
onv ntional conditions f t0.18 days. .Lucj
e ek g asecha sugfe doositiss congol iy this §“i§8 oSt are
| SqheRke MHSESe Adtivith€nNBAME transduced b
Sllﬁr%g%ﬁ %ngltl efggl#g?c% e, I'n %he [ \fere Ilung, nand aorta. Y
AdREBE! Tsic. $urstank i coetlasit nn@usgmﬁca’ﬁe différeneet betwvesthinpunerga and

by 46F siocien %%\er SaCEn) ool s R B for mse
gen QToefilRfe?ﬁaciL ?ﬁséﬂllaﬁ&a'njléﬂ‘f\”o@ Ghd POELEpRIAbter activity is

ligation In e normal non-ligated and in the
spécifihmnémdotheliall czells \Mﬁfd:rentmeﬁldmles: (BAEG R B XHRMband Gardiac

Vb S b S2SeBE oS0 HERBREkA to hypoxi
(. @9”05&9?15&910%5&11\/ Washt IREKHE Gk §u?1ﬁn£ﬁ%é§ iR Aghref3@MPL@kerase
arter I gation |s I ndi cates that the hypoxic

expiession ses efiglhitheinefebsed iprB2Btcells asd ﬁlgrmrfma.r(ﬂyailncnensednn BAEC
I n-vivo, system  Luciferase exﬁ%{essn on i.n
tugl

celpeuliugechii BYRRFSCIRITGRECHo Ay BIRTAY iy ﬂ%leld%iﬂshnes was
redifcdd %g thé: (,eanIlI%D.I(llgﬁt & Ql%a'tg RotfokiRe THR felhits confirm
non- oper a | Ssue . I'n contrast, Luciferase
that X¥pHesisi iadudtiont dfethe PPehipeomutsc becunsasmmagm in cadothglial cell
_higher on day 5 than at other tine points. On day 5,
linpggesy driven expression of Luciferase was 2.5 tines
hi gher than in control non-operated m ce and conpared
to the ischemc nuscle in days 10 and 18 (Figure 51).
Expression of LuciferadX4MP&#2* non-ischem c tissues
i ncl udi n

d f .the t
i AT petieatl eguirughonir PRI Enpas BRaFEG no
Si grlhf &AaNtSL Q&@ﬂﬁﬁ i te?f’e@t 4B Ay %ﬁéncbscﬁhﬁf@ BPE-1 hypoxia

induction In the Luciferase expression in these
redpoass)eBAHE guere ﬁ‘ﬁl)s.duﬁtsﬂr tHye Ad5PREsH uce sud t s AdORPE1 @ X)Luc.

t hat Luciferase was_hi r in.tissue
Follgwing fap Ugtl?ﬁ,gfﬁ S%&gc ey SVere @ﬁ@@fq&leﬂt}glr 1P|aS§ oxic or a
oY ADFoAREH 3 detQﬁéH hdleinIOSR. Re3SlHee §1§¥ﬁﬁ1§h£ﬁdﬁﬁ Hgure 35.
ow percentage of endothelial tissue (liver and
Luviferass cdxprdssiomussihe Jthe EXAMRH=1Dvc construct significantly increased
(seven folds) in response to hypoxia (2578 in hypoxia and 322.1 in normoxia). In
contrast, the AdSPPE-1(3X)Luc construct exhibited only 1.5 fold increase in response
to hypoxia (from 2874.5 in normoxia to 4315 in hypoxia conditions). These results

indicate that the high normoxic level of expression observed when the 3X sequence is

added to the PPE-1 promoter serves to mask the hypoxic response to some extent.
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Effect of level of cellular proliferation on

AdSPPE- | Luc activity in endothelial cells h order to
was@eneassn the effect of |evel of cellular PCT/IL2007/000242

proliferation on efficiency and specific activity of

Ad5PPE-| Luc, an angi ogeni c 1hiodel of endothelial cells

(BAEC), was tested m Vigypypireasduced BAEC were
ei ther induced to quiescence by serum deprivation or
gr ovdssiyn df Qe PPE- cespaosetallypse in e traisganic moysd mydel

Col 1 ofRy 5o e HSout R dRMhGf high Tl RSt B8Rk v

re@bRill Igﬁbi‘faj'i&gleﬁﬁ@ SPPE 0L RO frampeie dhite( d&%ib&Shereinabove in
uci ferase activity is expressed as light unit/?g

matendle bnd methodsrwetk empldyed. Themdee Wetedndused tp regignal hind limb

. amount. The result resept.e re era )
o b A B GRS ok oM A A2 a8l o
169/??. qg'bﬁ%ﬂta%imély el S LR MY RIS befobeREl sobRInt O helkg, IP).
of “PPE-1 "pronoter (open bars; Figure 28) was 4 tines
Uhilzgérel ischermiar ofiathe prind ilingr s edueaEdyt lhgation rof dhe eighe igmoral
cells, and, 25 tines higher .i.nh narmal. proliferatin .
arlgRECTPFRin A B PELR i e SUUETOR it B oRpproty i popliteal
ar@M’gf Pl'f‘oo{;@?ﬂ? ihd BlaaGlonl @ SactiohfidangSin dpé%ﬂfsfolﬁ?ﬁl,traisdhic imaging

pr o erating cells, the activity under the control of
wiPerforpedmmtdays daad 10 byiSyserghiuljrasouncheyistenhédE) aaginped véth a

CW pronoter control.,In order.to sipul ate angiogenic
7.8 oMl TGS i gniingepble. FpRATEe AR Wie® PR nder

' i i oliferation by addition of
Cdﬁeﬁgﬁa &d\glgggﬁggﬁé{ggfﬁigﬁ'al growh factor (VEGF).

Act | Midiferasndapressies evas austiyed 8ns, Waend ddpdaye @osicligaionyin the
.in normal projiferati nrcfz .ceI#s agd g i elzcenlt cel Ids S
isghesrip BiselenBrRY ABEY BOTIEUPY BRSSE 1 $os 6y BA

' ”duﬁgs‘i’,ltu%,os&ﬁhbriiéquln' Ifigﬁ@tjéo RhoW, tihat VRS HESighfkidahBiSference

hi gher an in normal proliferating cells, and 83
whé d&ectéd iphibe livhg hurigrand uiosts denng theldags pest digatéon, Luciferase gene

oSt ety 15 UPRLLTST S 09 B ol mon e
m#cf ﬁln[?@ fdchd ﬁqﬁbsc?\'é? 'Wlfufé o}%e‘ﬁf( Lh@i@ergfel-:éﬂpré:s)_ﬁi@ﬁti’ﬁ €le ik¢hethic muscle
unc the | eve

ron o cellular proliferation, wth
wagpedctpd divef dayatposnligation] pepkhLytiferaseesxpression in the non-ligated

IR UM LG T
L T A R e —
expregtony @ic tthe snoneisehesis trandctealdidy not change during the days tested,
compared to its expression in the control non-operated tissue (day=0). In contrast,
Luciferase expression in the ischemic muscle was significantly higher on day 5 than at
other time points.

On day 5, PPE-1 driven expression of Luciferase was 2.5 times higher than in
control non-operated mice and compared to the ischemic muscle in days 10 and 18
(Figure 51).

Expression of Luciferase in other non-ischemic tissues including liver, lungs

and aorta of the transgenic mice subjected to regional ischemia revealed no significant
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injected to 6 nonth old ApoE deficient mce (Plunp,

A.S. et al. Cell; 1991; 71:343- 353). As ApoE
waledorovessr i ce age, they devel op hi gh chol estrCDIL2007/000242

val ues and extensive atherogenic plaques with no

i nduction of lipid reach dimt. Figure 43 is a picture

ché&fae@ RyifAg] i@d%}sz;ﬁﬁ? fsebrhit %ﬁtﬁ’:ﬂﬁﬁ{ﬁptﬁh qﬁfcif@fa?@& cﬁ%ﬁ?o% in these

ored by Sud I'V. Note t e thoracic aort
t1ss1m(Eigumg $ess red stained ather oscl erotic | esions

( Fi lg!;:e Ft er,glaeg%%g‘lllg%é lee,%ﬁtfﬁtafg‘{qﬁfgr ¢e ?%S?cglr \%gsc llneglrlgrtlln%lssues
coﬁ‘ttaﬂ)ﬂ{ aaligK ?)Efc@nﬂagé o9 dg%eﬂea%ssﬁplé dan%lzédrgagﬁﬁ‘i%% those

hai sh et~ al ob |o ogy - Pat 2001;
t1ssﬁ1eg woataiidng aniosr ipeeenthgre iof endstheléat pissss i(ldver odmlenm&d;cﬁemic
post system c injections of Ad5PPE-ILuc (open
m%gll%i n=12) and Ad5CWLuc (bl ack bars; n=12) to ApoE
deficient mce. Results are presented as absol ute
Luci ferase expression in the thoracic area that
cont ai ns | ess at her oscEXAMPEEI2si on, and the

abd 'n I rta S Ii atherosc | ¢l esion,

e PP 06 " BYALr s SRllaE R v 9 A PR ks st i
enWorhelullceli® higher in the highly atherosclerotic

abdom nal, and 1.6 fold higher in the slightly

at hén oslst év ascedainitbe aﬁ]’ect eoevel dseldaparodideragon on efficiency

oL AT ARSI BB ETEL S ot i
(BAE awzisetgét&fl S1-bifrol DRNSEHREY @'AE@J GreldVifhet ﬁl‘auggd:t%thMkérﬁe by

|g er Luciferase expreSS|on was observed In t raci c
serguy depriatiorher dFENWLGS FGR dot rotngi puopiferatipa Bxikflyo célisvwvere

R L Sh i Sr 3OS 0020
as Efo(ﬁ!f@}h %&Mn Aénat nlcBRAG 09YFEY). Eﬁéi?ergs%%tl{qér Rl&Pressed as

where atherosclerosis is nbst severe
lightr onitPgrprotsing éb atdrmelize dorafticedifierbnby inlicsHameount. The results

r essi on. EXAVP says of the PPE-1 pronoter
Prége‘i%‘ijr?&e ﬁ&a?‘feﬁ’g‘%enﬁg é‘flpﬁ?teo?(% ré% fg&%tfeRfﬁ%ellﬁa‘é’PFiEd?Pendem
exp@isdniyuct s efficiency and specific activity in

di recting Luciferase expression to healing wound bl ood
ves$atiferase expressien woderdhdemitioh gf #PEdkpromdierd open bars; Figure

o e RO S S S BRSNS s SRS o 2
U SRty L HLLALASE LI i
of the CMV promoter (Black bars; Figure 28). Further, in proliferating cells, the
activity under the control of PPE-1 promoter was 10 times higher than that under the
CMYV promoter control.

In order to simulate angiogenic conditions in-vitro, AdSPPE-1Luc activity was
tested in BAEC induced to rapid proliferation by addition of 40 ng/ml vascular
endothelial growth factor (VEGF). Activity under these conditions was compared
activity in normal proliferating cells and quiescent cells as described hereinabove.
Luciferase expression in BAEC induced to cell proliferation with VEGF was 44 times
higher than in normal proliferating cells, and 83 times higher than in quiescent cells
(Figure 40).
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was hi gher both in the normal (6.83.2) and in healing
wound region (5+1.6) conpared to the activity observed
wapaenddsBe CW control (Figure 45; bl ack bars)pPCBEQaWI®0242
both the CW and PPE-1 pronoter exhibited reduced
expression |evels in the heal3i ng wound, these results

are dogdthdittesd SxjeRhRAR Rdicat itllieele%él'o? a%ﬁpaq &duence of

observation, it i's clear that e PP pr onot er
irdetestamdag ‘gmprlpml sontifol ek ﬁweEEE—da Proinater ishe fudition of the level

NN T T T L S

reduced expression |levels observed with both pronoters
in the healing wound. EXAMPLE 27 Targeted expression
of VEGF and PDGF-B to i EXHMPEE2Gscl e vessel s I n-vivo

i ndugti on genesis .oftentines resyltg i.n a

or 't nfisie8 ote B SaB A a8 kb sl o Tesed s

cel | g ofdesiB RASARNERASE hfid rspBLiRERy %@Sthé mdmnﬁ veBror in
regressi on and | eaki ne S and poorly perfused.

afbv@ﬁ@lgli@éwtbieg@ WSSSﬂSt 401 opfvmb ed] the edral t Veuteds amaaje systemically

JERELFC ahBrL Gt KERertmitS (Bl Ao 4 Lefly 4o 71345-

35@II as perlendothellal cells (i.e., pericytes in
smal |l vessels or snooth nuscle cells in |arger
vessAssihppE ddisient dnicThagenotiey idedelpp elpgbenhdtﬂstwﬂl walies and

ter, PPE- 1- ¢
BRI EhioRer RO MIR 50, AR EG e e Figye 43 is a
pickE oBan a6t ﬁﬂs@é&?&i fr8n aﬁleﬁﬁ&@ Qefifiamt ﬁBué@Eo‘?&e& %? IShS — V.

snooth muscle cells towards the origin of secretion
Npteethetoihe [ﬂn(E&@ﬂ aotgcinygins leperavesidined athewbclertit Jesfoms vedle the
.of VEGF.and gDGF B in
agaptedy

I
oXERRER tootR UGN TP ir | (FBHEI D ecp P Fone of

Ab&icS Bﬁi@?osbfér(ﬁicg %rsﬁfns ll%ﬁ 1851 ‘Pﬁ)L Gnd ?Q%%Aca% Shalsh et al,
expr essi on of could be detected In iIsc

Pathslmbbgsed%aﬂmbmmﬂ@hﬁ%BPPE) | -3XVEGF treated mice,

essenti al | no SI uId be seen |n sections .
of  AHEER AL EHTBATEEN THRIeTIsE AXBErSHPE bSasreA 389% Poipgystemic
nﬁcﬁ§ﬁ§‘§ﬁA@§PPﬁgﬁ‘E\1¢o€o pEPGTs Y@ a Hcﬁkﬁ@éﬁ@ﬁt{b_(‘bg&%@’) f_:%=12) to

muscles of mce treated wth Ad5PPE~
ApQﬂE debtientmiws BPBGEFe Brasents@las absdlute e[tued‘emecexpressmn in the

ur es 54E- nte estl of, th
Hafees Hlakmcf ing o A ERerIepaY Neskahring Abachpigdl borta that i
naiﬁﬁgbgﬂénugm%ﬁgly, representative liver sections from

the various treatnment groups denonstrated nassive
ex pr besfepase akpiEGHI oontflllcH-b the PRESIChdniateraw a6 dold iaglger in

thg @g}( g%elioac agg gq;g%@aloﬁlllf;&gg%&éﬁ}x I{e??r? th%r;hgﬁfy atherosclerotic
thoracic aorta as compared to expression under the control CMV promoter.

No significant difference was observed between the two aorta regions in the
AdSPPE-1Luc injected mice, while higher Luciferase expression was observed in
thoracic aorta of the Ad5CMVLuc injected group compared to low expression in the
abdominal aorta that contain lesion.

These results indicate that while a constitutive promoter (CMV) has a
tendency to shut down in areas where atherosclerosis is most severe, the PPE-1

promoter is relatively unaffected by disease progression.
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3X vectors treated mce (data not shown). Altogether,

the assay indicates that the AdS5PPE-|-3X vectors
wore@rarasneasur abl e expressi on of angi ogeni ¢ fBCT/O2807000242

a target organ, while the constitutive AJS5CW vectors

expressed their transgene agfsrost exclusively in

hepatic tissues. EXAMPLE 28 Enhanced angi ogenesi s by

PPE- nedi at ed VEGF expression The therapeutic effect of

Ad5PPE- | - SXVEGF was comEX4M®LER24 hat of previously

repoyted EGF 109 PFUs of either therapeutic

vectBrYs ¢ 2§’5 Ia@”’f’%r‘{‘t?rwmtﬁalmmf uci f er ase

and I

cysto R 2 MR SBL R TerERALY by SRkt agivivy

dnfeeimg Bhciferaser gxpresginni wnhealing r\acsmnll blobws)essdl@gﬁmtﬁﬁlet\b@md
re taken in an

di al th.linb hi
A5 S@ﬁé&%ﬁfﬁlw g}’@&lﬂ IE@‘L‘%@ ag Msthpdg s em@? eé?mr hg
|
170l SO0 Tl

copmblahueiferaiegrsbityaadaehe PPE-It rondSeri (Figes 46 oﬂéﬂtﬂ&s) control
AdSPPE- | - 3XVEGF and ADSCWVEGE treated nice. The nean
wasphighdi pothom tes mogndn(Ght3 head 1@the@h9g iwounderegign (5+1.6)

o0 A AL S GBS AT AR e

t haBecasorisigl the TRVNawdPPRE! progitér étiabigidatedhiédibsféssion
t he, ani mal S. (Figure 38E). | nmmunohi stochem stry

levghainy Hheshepbing woundy gheser ishulisvira gdiffiqwlr to lrmrpmty Despite this

0 Si. nt | n_endot
kB 08, 0 SPYE PrT uSRORE Chigy ppgs of
expmsdidiethias QH@G‘MTV fpﬁﬁﬁbtel Besdth @6EmAfanddRR % tissu X! E@fresence
treated mce, conparing to 585 and 485 1+ cell

of inferpHe e EIREVIEF agprimé dort the iredyiced, pxpresséarplevels wbbgrved with

E T dat shows that in the short term
bo{hﬂrg O%I%%th?ﬁeaﬁé% 3XVEGF is as effective as the

treatmentwith the potent CW pronoter of AdSCWVEG.
Furthernore, liver sections of the mce stained in H&E
showed no indications FOAMBREA7 i s or ot her

pat n sho ther

rul P?fgé)out é%gn%\?ld us (?r ggﬁcd‘?f Che epa l)ggle v‘égge

EXAlRY 02 thdReiido of eslgipbémsts @ﬁen‘ﬁﬁ%gﬁ@ﬁtst hﬁraaﬁbimhﬁ/e vessel
PPElgr egul at ed expression Tissue specific expression

Gesebing of cadqtheliab sgllse sdreemmaseens vessalighpigenaeily, prone to
regfr@sgltoﬁr %Mé%ﬁg%a each?c‘lfe % § t1)6 Ctrd o Je{ aﬁ Gesg I?nntgtlons

angl ogenesl -regu!
localkéds eigiet ahé dodd=édnteXpd e Biepnofonripas ansb@mnicfetors, capable of

recm1g1|f1§ eggc?t%lézl?al cells as well as periendothelial cells (i.e., pericytes in small
vessels or smooth muscle cells in larger vessels) is desired.

The modified preproendothelin-1 promoter, PPE-1-3X was used to express in
the endothelium of ischemic limb muscles either VEGF or PDGF-B, an endothelial
secreted factor which recruits smooth muscle cells towards the origin of secretion
thereby preventing hyper permeability of newly formed vessels.

To determine expression of VEGF and PDGF-B in ischemic tissues, in-situ

hybridization was performed. As shown in Figures 54A-C, while a significant

expression of VEGF mRNA could be detected in ischemic muscle sections from
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were tested in 70 days | ong experinments. Mce with
ischemc |inb were treated as above (see Exanpl e 28).

wQBoroeg8ng reveal ed significant inprovenent iPCT/IL2007/000242

perfusion in both treatnment groups beginning 1-2 weeks
followi ng virus adm nistratin, while mnor changes

AWSPPEdel Ve { n t
The long-term éﬁt(g:]?n 1c@)? %sﬁgltlﬁggg%g_s %XV rea\lﬁ/n fnuSCIe

sepdiengief AdI M VBEGR dr sdindetyemtetlahiconSimildrrtiieaprent €65/ mRNA
' iQn. Perfusi.on s.si.gnific ntIy increased in the

ob b8R8 Mies lneled ifectoRnd lifibemuselescas ol spaied with AdSPPE-1-

SREBOINEGH A6t BAALICUVIRGE! G(j; aneTtP@atefH {ﬂi&f ﬁfig&reé B4E-G).

perfu5|on bet ween AdS5CWVI contr rea
Inderpsitngly, dlec peitese f dh@slgnhﬂahl an[m:sl 12tAe a1 2F Qasenkited Qastular
erfusion jn the

t t
o AT T —
ddrhaitrhfdd taRsifd @W oPVERR? { E}F g84,£ gd@?ﬁf\/ r%:ated animals

simlar to that of the contra raI nor ma
(F(lgurgs 4D ard Gdirlp vEBKk)no dzmssﬁ)acﬁasfdefeetedfm thelivns GBRASSPE-1-

3% 70t h % Yo the capi|lary density in the nuscle
SEFPBfEa ﬁ]ﬂﬁ Ljot g treated mce was 747 CD81+
[ ' 7% h t
ZSS Al 1er‘Mihé'3 hagh 538/ %fl{i&g ltﬁnﬁg}'ﬁea'z%ﬁ?gﬁtﬁgg Evg%ﬁrs mediate

m@@@lablm@{mwmrﬂjf aygmgpmp faciopdn tal tigel ofgph) While HieWdhStitutive
.Agﬁg%QIEXANPL BO(E%Sanced anglogene5|s by . PPE- pr onot er
hEACioRy Sgpessetheirpiansgene almest sxqlevivebDirhapaiie tissues.
paracrine endothelial secret ed factor, which has been
shown to be involved in vessel maturation by
recrui tnent of snooth MARS4MPIEPss, and probably also

105 LR Gy etmayts B apidlatedVEGK epression 165,
239 ’F‘& ﬂ{e}%%@ic FRYAITE, A%%een VéGﬁehrg? %g@ eléi gos%‘mt of

- 1994ﬂ3 I't has al so omm t
prp‘ﬁguﬁlw tapoited AJSCNVEY VEGIFC Kk iFgy) S[(ﬁ&ll’ther ﬂﬁerapéutlc Vectors as well

6 2001); K
as rf:Po Rh/%qlu? wg&]ﬁl iSSE@Q (@%valfq;gyg aelz (gl‘?ﬁrgihp@, as control were

t t t
syfétgﬁid%g% g%%ﬁ[s@ézr%% it;oa n‘}1<1|9@ [5N?1§§?§ foll% ng Vesgab%ﬁ?e};f ?’Iﬁ%altuon

Ult,t]aspm;z;(USG)Omag@ﬁGQC ﬂi@medﬂa!l) 9@))30’(] of b'BﬁEhmbs Wveteytaldn MXabioBraphic
B, Finhdt RN A, 1, G b lowing Vightion, the signal of
pel‘ﬁs’ﬁB’R Fvak diRENREd Bod 8&h&ted Hldlllﬁg %%%%’Jﬂ%&ﬁg' ﬁcg%%%%gﬁuﬁuous

endothelial cells in-vitro 1-
enpeieed sigtal skaswegen Tir shs diS timgesofof endiot A3 HTE- 1436{\}']5(}13 and

fiprin ated cul tureware th 10 of
A‘%&@ﬁi%ﬁ Mﬂl‘% °r YR e H%Fﬁnlﬁfll%off Wr&\gtqnow e P day in the
twd - VIBGE Meh@dt ofdups W ovel BUGhSY Bigh@Wad 1Rt ' the control group

degr adat i on.
(p<0.01), and similar to that recorded from the normal, contralateral limbs of the

animals (Figure 38E). Immunohistochemistry analysis done 21 days following
femoral artery ligation and using anti CD-31, an endothelial specific marker, showed a
mean of 546 CD31+ cells/mm® in the ischemic muscle sections of AdSPPE-1-
3XVEGF treated mice, comparing to 585 and 485 CD31+ cells/mm? in the
Ad5CMVVEGF and control groups, respectively (Figure 38F). This data shows that
in the short term treatment with AdSPPE-1-3XVEGF is as effective as the treatment
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For in-vivo effect, mce were systemcally treated
with 109 PFUs of AdS5PPE- 1-3XPDGF-B, 5 days foll ow ng
wo eovongdssartery |igation. 30 days foll ow ng | i BEI/IIan07/000242
the nmean intensity of perfusion in the
Ad5PPE- | - 3XPDG-- B treated niige was about 90% hi gher
W‘itﬁQHe p&idkt eIVt %@m@%bf ali5eVVPEGE! 1?&@3 llvgpsééﬁ)fﬁs of the
follow ng |iga ion the intensity of perfusion in
migoirpied inFIRPGHoBed ne atdicitignofop hepasiti @%)ﬂlegpatholbgmml dhnonic

the c r ol ure 56 JIIar n
cHad et 2t 95 S oy B b g A TS A g ocyes

short tine |nterval the nean capillary density in

i schem ¢ nuscl e sections of the Ad5PPE- 1-3XPDG-- B

treated nmice was 516 COBXAMBAEZPmm 2, while in the

| t 439 (F 6C) .0 day
Fol | B Faet TV EGE srdaiiesa b bl emieel pupmaosion
Ad5PPhshe 3p0RdeBrédsRamt e&s@ §Shstiffih e Qe%gfésﬁbﬂ @Rtdry-ahSiogenic

566 CD31+ cells/m®2, while a noderate decrease was
fagiore wae ddinssed avithorespast tqy ﬂwmd(lc‘tm @bBiogendsiss/ Whe effects of

Pk Epdet S bV uSlucd VY FRuEision @ perfisianind snglopenesis
woRMeQeE M G0 tda?@ldti‘ig MxpeYRb@E. Mfce QRLY istRIME fnb were treated as

angi ogenesi s i n e short term follow ng
a@crm(mes‘t@mpl@ A%). bub inggivgpenshledcignifitaat miprgvement in perfusmn

R 18 YA o o
m‘iﬂdi%hﬁﬁg%@tv?e% ‘d’bt%&ed\‘i’é ﬁféﬁ:dn’tt%%@% @on | ?{Hgﬁgg [ng-term

Vessel mat uration -B expre

effask lo§ th'médéBEErdrﬁX‘éEGF Hestatrhent tviasr dedaafdtmhﬁ:(é aech 50 (nlhys following
angi.o nes and uration of, vascul ature, can_be

fe Rt ooty b iOM FORMObOVE VERHCARY PRSESeS (R e AdSPPE-1-

3XVE@F“@$dtéH‘m§d%e hABYmYAS AldseMBVRE T maﬂpéiﬁbatéd ﬁgc@f The
treatnment: (1) single admnistration of

dlﬁfd@ﬂ@&- in- PrfEGEn abriwedn ANGTENIVVEXPDGR B;on(roll )treated animals

d str ion of  si {Dar dgﬁt of Ad5PPE- | - -B 5
e&%ﬁ?&e BYS dhit oty sPPdbs oh g ABSPpEiensi; sion in the

ABOIIE MOV B G e%atél glfd%g%és%oﬁtama 'h%%{ frin 11?{11@ AJSCMVVEGE
therefore are referr to as one. days I'o

orl $affae iteated boich, desimilabintiiat off thehamapiataaldndrivel hmb (p<0.01,

Ad5PPE- SXVEGE, t ted hi d.s fi tly
PRl . LR e B i RS £ (o LAl o B RP LB BHE in the
mﬁﬁ,@é:’ REctlon3 XeFRairmeal 8K VEGE: tréﬁﬁaﬂ foler %aé"@ﬁa D31+ cells/mm?,

gnl ficant difference anobn e various therapeutic

‘ wlglpb up§7%Fan@u]r16%3H1Eher thlmmmvém AdFEMIVEERGF mm@mw oélls/mm?)

angisc(r?% S(Aég2 623)3( cgﬁg/g%m@g Elg)?lpg Egs?p%c?tr;\%l}lfq 8)t<|000q %gﬁrreag) 5\43)

EXAMPLE 30
Enhanced angiogenesis by PPE-promoter endothelial-specific PDGF-B expression
PDGF-B is a paracrine endothelial secreted factor, which has been shown to be
involved in vessel maturation by recruitment of smooth muscle cells, and probably
also in angiogenesis [Edelberg, J.M. et al. Circulation 105, 608-13. (2002); Hsu et al.
J Cell Physiol 165, 239-45. (1995); Koyama, N. et al. J Cell Physiol 158, 1-6. (1994)].
It has also been shown that PDGF-B is involved in intimal thickening [Sano, H. et al.
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the Ad5PPE-|-3XVEG- treated group (Figure 57A). This

can be explained by maturation of small vessels in the
WO soheniss2 muscl es of the conbination therapy grOUPR0EMH0242

Ad5PPE-| - 3XPDG--B treated mce. Significant staining

for vascul ar snooth nuscleicells was seen in nuscle

n r h th

O R P oty M3 SR TR BT: 41, 62333,
(1%983]\/3,11«1 iim f(H?olgiastejsroB%&tiB)l [Nepbit,sB1. sdtaalnm@ Iavst 810&263-74.

BTGB NEREL #) P Gihdiehkp T b HeddPed DEL cThbility
of PWF‘B% ll‘ﬁkéla éﬁg é&gﬁ %ﬂ@erl AUGRELAS %395&‘19 h&% a%t%g was éesged in

venul es (Figure 5 l'ar results mer
vitemidyinasv@5 days following ligation in nice treated

DGF-B (data not shown). No chronic
c ha%@g E\Eelr é&BP Britecton dugesh angingenisrebapges i eadoshplial cells
-W 1ﬁé fo T
e T A
culautdd es fﬂadlntdnetedfcﬁhméwaife VADGFR MC&] OMRdSITE-1 BXPDGF-B resulted
|nat| ort1 erapy on, bl ood perfusion 50 days

in G Vg O P BRGSOV diprDglee sty s
f ol [ n n t
Lo E9mol gl O BB TRy R
1-PRDEF-B IﬁTﬁays'I'ihllswﬁfgf &ﬁtora/l/aﬁteﬂpﬁgéﬁ’énd epEagenfollowing 11%ation
constjtutjve expressjon Eplom)t er) of both growt

the mmeqnoiniensiy af perdusion wrihg AlﬁléPP eFXBRGHB ér&pf&d inpige was about
90%“&1%5&%1&51{%@’111 éﬁ)é: Fon%)él gl%ﬂg?ﬁigﬁltganem;)g(? Si19 oleﬁngfgratl%the

intéfsitaofi peafivsidd inytht hed PRI -3HPDUT-Bhigsady grotf Weake60% higher
such results were not agmpar ent using a constitutive
thaﬁﬁ%ﬂ{ﬁcgmrohgf@%(ff@gﬁﬁég corroborate that the PPE-1 -3X
pro ctivation of th
! he;@g%ig%l{}}l %ené@ﬁg}s% ﬁne%gugec‘dt {95}9% ﬁ?gaé/g bR (%vgﬁgi' Yolt?Sh. B thie Short

tilmdmemask,tthatne@ﬁl ,calvmmlymhm@ommm ﬁﬁhsélb Sed¥ioff 6f BRIABPPE-
ression in angi ogeni c endothelial,cells.

R(ﬁ%ﬁrﬁﬁ@ed HRISE svasehfl CH3dnellaimmarehikDarte sedingrtreated

g“*"@?? RRoLROtGe 8800 W TBpEB MR kPl RBLREGR iy

in AdGPRIgdFBXPIOGOV hrehR@ tiBics incetzbd @ﬁgPﬁ‘.EGE) 5666W3LE R8s/mm?,
nstructi on and characterizati on of the AdJPPE-I

whilg 2y f%é?@ﬁasvw‘éaS%wfwtﬂ@@w ¢0§1t110herqup§378/\53@éﬂy cells/mm’

Flgﬁ{.—.—g and i npl emented cytoreductive gene-drug
Ination. Cells transfected with an

HSVIiK resuitt dnditatg thdtasdIPPEO1-3KPEGEIBC @6btoM by it3é1f kSY-phkent
contai ning vector, are nmade sensitive to the drug
angiefsaicr sgatment, which not only induces angiogenesis in the short term following
administration, but is capable of retaining a therapeutic effect for a long period of
time. No chronic changes were detected in the livers of the mice treated with

Ad5PPE-1-3XPDGF-B.
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i ncluding aciclovir, ganciclovir (GCV), valciclovir
and fanticlovir. The guanosi ne anal og GCV is the npbst

W@ea79es882 ug i n conbi nati on with TK. HSV- TK poRCT/I12€07/000242

cells produce a viral TK, which is three orders of
magni t ude nore efficient inighosphorylating GCV into
GCV nonophosphat e ( GCV- gy PR syhe human TK. GCV- WP

i s subsequently phosphorylated by the native thym di ne
ki nadessehwatuemipri by ROGIT Bt axprassiot iim endoghelinl GeNg

trip . - T | ni,.tiall wo .pl asmi ds were |
or e pgﬁé %%@i’é‘(’m@ﬁz}hﬁrﬁﬁ%@%ﬁ 8% @%Bgf;@e@é fad mellturatlon of
vaenlangt kot bbychibred®difiliAt Bbh VEGE rﬁd@@@gﬁ?ﬁﬂ" g lc'tofelllgtilnation

(PPE-1 3x) promoter and was prepared in order to
thepapy aFasi t@%%({/)u%tlg tie mpsakitiesoofttraattherd: @)single aBREiktrdtdwn)of 10°

PSS TRE- Vi b g B R B P Bt of
sinilal dese ADRISPPEL BB XPBIE B 0RE.yWasIWiEP adRfhidQkioN ioﬁ,ﬁﬁSPPE-l-
vect or Er eparati on by honol ogous reconbi nati on. e

3KEHEGHK Bethangdalition yishiedvihe sathe esstlts) ahd dhertfoee 4248fdppd to as
agRi F- HSVI.TK. by .t restri.ction enzynes. The
o DUt RTopiah 6f8 Rl oSRuTufU ABSAPE And e ASPPE-1-
3ENECH trddigl tiR¥-ckKi i '
positi éned a aienstbgtt%ﬂglg%mgﬁgfh%lgﬂﬁg&aﬁdgen as\égmpared to
thej cgatreld AdéPPgel -8 GEP preates]) mivien futsthere wés hdsigdd@nbgifference

o B P BF i Ehubin His e maB) n SoPeber fawean ntensty of
pdrA@RIN1aUY itmﬁaeg&ﬁ e eémt)iasﬁéiﬁ\{-e&% %tﬁﬁ‘z’)"ﬁosﬂbeﬁ"%% bizhbthan

under went enow procedure a i nker
thiei 4AIRIE-1 3 XVHGE' treated gfoup h@igiBy-5TK)gefihisTem biS\éxpléined by
restriction %iite,s)

B R B Rl L eSS ey
glﬁhﬁss mhdIdsPEES(SXPDEICR %Pé&téa/gﬁ? E- gigggﬁeaﬁfé’tahgﬁg €50 PESular

er ei nabove: 1. The 8600 bp asm si gnate
sop@EItls (1Bugcld gells iwest emdl of nhuselel SetPiohyp frome i hiveaseatge ndth the

fl d t Not | trigti ites. The, pEL8(3x)-TK .
o QBT Dy R st BB bRPBER- 51 SFonsphaihE v iitun
(FRaRes SANDSV-HrsB Atarniad @Bl @Bn S béntal %P& *)A?dsfPﬁ)gSf-;XVEGF

intron of "thé nurine endothelin-1 gene I gure 60a).

treatedT dcel (Bigareb o5 78-B) nind theAGRRE | L{BX )m@¥eRsi theteeads gfrominent
reen rfl uor escent protein

t.he 1242 GFP) . gene,

e %fﬂwég %ngft ety apdstepples i (Greuss t5%§)-( %}r@&hreree@ibs were
oBEASE Y GhilP Gs b ANRN Y idHSg TighBGH at Rith" 1
HSV- TK geng (S:ont rgﬁed by %hlé md?ﬁi@ggﬁgera}@rﬁleanh RdSPPE-1
3RGED ehtondtshpwal Noehoinie chafibes waplappakhoinddlet séotibhs of

trvaggit or ggsi %nﬁnt ed AldPF.’E- I (3x)-TK, was constructed on

e 1BgE P2 Ipe 18IeVingieglRer ati on (EI gene del eted, E3

| NCOMRLS reltd ORBRV hlrther Ju¥fstiRted 18 SRGIPRBMment, which
addressed the effect of PDGF-B alone and in combination therapy on blood perfusion
50 days following ligation. As shown in Figure 58, 50 days following ligation, blood
perfusion intensity in the combination therapy group resembled completely that of
normal limb. This effect was PPE-3X dependent, as constitutive expression (CMV
promoter) of both growth factors resulted in only half perfusion capacity.

Interestingly, PPE-3X dependent expression of PDGF-B alone could mediate nearly
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vector was prepared by co-transfection of the plasmds
PACPPE-| (3x)-TK and pJM 17 (40.3 kb) in human

weedrpeissd ki dney- 293 (HEK-293) using wel | - knOREIT/IL2007/000242

conventional cloning techniques. The pJM 17 plasmd
contains the entire adenoviorus- 5 genonme except for

the bge ?{erﬁ?s‘r“&? gi_.e-.';h?] bKis283uéed! by tHeN@uitsidn the@py.t Neoviver,
del et El One

ons, since they contain an gene in trans.
suchougsultsf wet® nhioapphiegoessng canshiutiat pomsotemduced t he vect or

AdPPE- 1(3X)-TK.. AJPPE- I - t .
ch f}rll?lﬁiet équfi%{:?r&por%@:ﬁag ntgig 3@%‘ -lr'\%g 1%1?5&1?(%6& Isesprghle ¢festrong
enophl &tivih%h bP 1 G8fapbRic/ ?&ieg,y int §}fteCf BE %g&&nﬂ{ adBiisttion,

tTansgene and the pronoter 1n the reconbl nan
withade compramsisingvibe prefeentaivexmesssedin thgogamiovandbtheliaheells.
‘- ctcitgattcttgaactctg-3.(455-474 bp in.the .
Fmg?r&%?aééﬁsga?ﬂ@tﬁ iSﬁb%l%ﬁﬁg%f?GEéﬁ AL A OBy FREERES figor gihichgn
. . | r ' . t ! . .
e R g e B RSl gngogenie
groviiflfact@shearwch ps Vieits of vectors, produced in our
| aboratories, were used in order to verify the purity
of the vector. A band of approximately 1 kb verified
the presence of the PRkApsppg)zoronoter and the HSV-TK
gene in the ADPPE-1 (3x)-TK virus (Figure 61).
HoweGenstruction and characiarinationpef tire AdPEE-1(Be)- Alleacivi r us
vectors constructed afforded any product. Thus, the

VeqieHYRITRGOV B tho@heBywidERestidiedisndvagpléédté@ Eytoreductive
purified in HEK-293 cells in order to isolate a single

generilyugl camlpation r RElDRAnGectad Pt an FBY-TRkeapiginias quesad gor

cycl. Fng reactions |n e..Qf
e S PR R EREL YRR, bR R BRI R gr s soper
famitpdeéluliMg| ac@hbvir, FRtcicRiViMTEGEWE Kelcits®@dr thad Viefkiclovihe The
exi stence of the whole transgene: 1. Forward priner
guamsingt alagabit-dt isghasnast getdre ¢@gsn spmbipation wie IK.  HSV-TK
posi.%%ei Bélgﬁepggg%c{g %l Vlé'l‘relll %ek\(; gvﬁ)ltécz{ % &lilsrreE%Q(r)}d%)rsW maggniteﬁee 1%%9& Qf‘ﬁcfeﬁﬁin

phoSphoggagGIC AR R @EYaRdn 'ho@g&ale B@EOVOPIP) thidehe human TK.
r eﬁéoendot hel i n praonot er g:g, QID NO 11). 3. Forward
GC%TM ¢ sgbsegeandly tnbosphordgied dygbe Batiye §ynsdipe kingse iptRLGCV
. .preproendeot hel. i ter I 1 12). 4. Reverse
aipt SR SRR gt D BT R 065- 2084 b1 1 ¢ he
HS\InitiKl1gave )] askiid \Dexu?rezpb@d Wnk PlaRndid orltiSls TS HSWVEK gene
The dpr| mers designate (SEQ ID NO 11) and 3(SEQ ID
confxgdled] ) thgemedifiedthurine pre-proendothelin-1 (PPE-13x) promoter and was
prepared in order to test the efficacy of the gene controlled by the PPE-1(3x) promoter
in vitro. A larger plasmid containing the HSV-TK gene controlled by the PPE-1(3x)
promoter as well as adenoviral sequences was prepared for virus vector preparation by
homologous recombination. The HSV-TK gene (1190 bp) was digested from the 4348
bp plasmid pORF-HSV1TK by two restriction enzymes. The Sall restriction site was
positioned against the 5' end of the HSV-TK gene and the EcoRI site was positioned
against the 3' end. The HSV-TK gene was ligated to the multiple cloning site of the
3400 bp plasmid pBluescript-SK that contains a Notl restriction site upstream to the
inserted gene (against the 3' end of the HSV-TK gene). The Sall site underwent the
Klenow procedure and the Notl linker was ligated to the 5' end of the HSV-TK gene.
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since no product was obtained by the primers 1(SEQ ID

NG 9) and 3(SEQ I D NO 10) al one. The result exhibited
wOMigksst ity to the Mus nuscul us Bal b/ c PCT/IL2007/000242

preproendothelin- 1 gene, pronoter region

gi | 560542| gb| U07982. 1| MU0T1282[ 560542] (SEQ I D NG 1),

Tl%fSHWle’ILI% g(?rbeg oY %r}lﬁﬁ@&g ?ﬁlf 6&818 NdtErelméIbA Ei‘?e%) §)a9 ApSie @G the

N&i |effdidre stie VX0 4w O . s RESPED®24]-Lud hads p4UPREBEl (8X)-GFP,
AdPPE- 1(3X) Is detailed in Figure 92. The 3x sequence
depqribgd heregsipo¥dint ai ns an additional triplicate repeat

of th e’j;h%ng(fﬁdqﬁk!p‘ﬂsﬁ@%h&he&e@%ﬁﬁ% Erg Lturcaﬂﬁi?era{i Riri B8 1842 bp

el ene p-sequence ere’ ar

Iucitseegece Mdakdie by alvosNediksttcthas isttésy €THer pEJISK(BKpTKOpllasmld
el ements _and one sequence_cut into two fragnents in

copigpssthe EPEr Hax) pragofss BieilheYt Tike genen 8B S\Ve40 @@b{tafd@nylatlon site

ol 5052 FUSHRY ot e BRRALBSBL0 L1 P |

const, riet ED4b bpSelaseidasACPPIE1 (3:9-GIP instad ARBE1243Xp green
vector. The vector AJCW-TK (used as a non

ﬂttorf@ﬁ@émﬁ@@ fCﬁEP)rge@W@ranls%by twq Ned rli@sém@t@ntsntés g ROD).
Fg3 (r:" 2 ﬁCD Q%E}tur ?9 egn b llggl.ﬁ? eg l/ é% ol&%%gl %Vljh ( ',;é T K gene

confolied Bﬁ thé ﬂzouyiédf MIARAE phd- )en@&lh@lzﬁ-q r)irbﬁﬂokeed "[DM rélblﬁ:atlon-
nodi fi ed nurine pre- roen ot helin-1 pronoter (f|

deﬁz@m venﬁ@ d@sflmeﬂgl RE-§ G K. rvascongtancigsl et rk@gls @ﬁ @ first
ge%%r% 1on s /grﬁle %&&mgg ggo%lét?} 5&)&109{1115]:? Q/eg‘t%il'zT e re.comblnant

ganci C

ve@f(\)@l ua& pk’é’péﬁd’d isped-trahstedion be tlféciﬁaimi(dB @Amm(sey-TK and pIM-
perior endothelial cell cytotoxicit TK under
Tt sokbbin hamaprembyonsl Eonoost (HEPOPD ishse mellgknown

co?géjry ioq lc!lgrllln(:?ecén@%%sg elf%l%gﬂ&y i?i’)ﬁéﬂgﬁd dé%haﬁ{l ﬁgpgtlﬁie adenovirus-
5 bdnd@fe dXyeMIOP ki BIOfenk OTIROMEK 0193Vt lHeSsubsHEMEd thediddeletions,
dPPE- | (3x)-Luc. AdPPE-1 (3x)-TK+GCV is cytotoxic at

smcgvﬁlm pentpini an EY gone imtranst i @ne rbS 40 Bewplagonp Facgmbinations

hel i ) were transduced with AdPPE- I
m% t‘hﬁ< s SR G TR e | (3x)-Luc multiplicity of
| nf Q&JPM—? (N IK |ve3toﬁEluQ*a&ten3aaoltO PECRO0anatyih WA Perfésidéd on
r%Nm was added four hours post-transduction.
th%mﬂr

4 ipeirder de verifyttheaerdderce o vhe hKitraasgeae gpd the promoter in
e O aaPlov i, Il Bt nebS kGt R BRIAE it -
ctéfaRbeQsicead’ (85RABLSp in the pre-proendothelin promoter sequence)(SEQ
ID No: 9) and the reverse primer 5'-taaggcatgcccattgttat-3' (1065-1084 bp in the HSV-
TK gene sequence)(SEQ ID No:10). Other primers of vectors, produced in our
laboratories, were used in order to verify the purity of the vector. A band of
approximately 1 kb verified the presence of the PPE-1(3x) promoter and the HSV-TK
gene in the AdPPE-1(3x)-TK virus (Figure 61). However, none of the other primers of
the adenovirus vectors constructed afforded any product. Thus, the vector was a pure
colony.
The virus was further purified in HEK-293 cells in order to isolate a single

viral clone.
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characteristic to cytotoxicity (cell enlargenent,

el ongati on and bl oat edness) and | oss of confl uence
weiodemssi n AAPPE-1 (3x) + GCV-treated cells, BECT/H.2007/000242

significantly lower mo.i. than ADCW-TK. Cells

transduced with AdPPE-1 (3x2tLuc remai ned healthy

(s

gggg%l:]%lﬁﬁooif Ag%ﬁfif ‘i’(ﬁzq‘l@%g Légglflgore?n yd dElg s@@)egmrl]lg rﬁeactlons

invthe presenes todlla dxd@ixymu(:}éb‘gdﬂseclfaﬁ)walbfonbdlfmédb ﬂha:tesdehmdm uv

. TK v onbi n
h%mrﬁow ]E“F‘Q%Su e ué%fﬁoafefl dtha Félaieafe %fi}{l% ledranggens
| owe | E K ral,l .
byt e ToRward oRini =i elofigh il 31 @S9A7EDEET h! 86 pre
prodadotliEkin @moter)(SEQTDN@: Btprdoeding dec'Bmt' ekhients of GCV
BOVI ne _aorta endothelial cells (BAEGCs) \I/éy?re transdug
t - AROPRESS Rrg&ﬁr 15 £CaRERHRASRRAAAFARAAN P 157@3%’ ydhe pre-
t multiplicity of infection
p@&lﬁﬁﬁ%ppﬁﬂo%g( an ﬁg;%}gsleg to increasing
c oncntHoadvardn sproherGOt @t agddtgogd M(55BS70 ndpcah edje, pre-
added f.our hours ﬁSt -transduction. Control cells

progndothielin @pompteR(IHR IV NQ:d2k wi t hout GOV, or recei vi ng
cov l; t
Caat s RORE KR 3R el B TR B e V-

game)(PRQIIDANOHI0) elithirgths HVT&CEeaei stic to cytotoxicity
(cell enlargenment, elongation and bl oat edness

| ossTlet DsBHF I GREde Lo EAEDINOAdPetd PSR HO3) Were used
s e e Bk e Bl (S QRPN ) sh 3R D NOx 10

altCMYVhd Krefult cekhébitedr 00%0) .iddaisesemeiet Miis calidculus Balb/c pre-
viability, determned by stainin

progugloghelips Iy gene, eeymoten ﬁ@gl@rhﬁHSQ%éﬂgbIHQ7%ﬂ:¥bMMU@§%2ﬁﬁ@542]

CPETO SETBLRRe et R LB 8y DL b e
sm@r@emwﬁgﬂmmmwamo THIRRPES [sgsm] olThe dsehyericheof AJPPE-

strong constitutive CW pronoter. AdPPE-1 (3x)-TK+GCV
1@ é atlef iy FiggrasPeci fic for endothelial cells: In

Cha it P PR 0 SAFROb P o AIE B B
exelothetifiedpeéitic [pBsivive eradquiiption eRarhizeld this r/EJ bps se(qBé!E@)there are

Hurman unbilical vein endothelial cells (HUVEC)] and
twepeoreplaist endpihglial] sageidis paspie draseEtion qleperts and opg sagpence

o S By B OPARRE s e ool v T a
M 0. ContPdl 1€:tofsO! | Dwedadenoling aderbi Sdrcalladihg0fihel PPE-1(3x)

ng/ M GCV four hours post transduction. Cyt ot oxi m@g
prapgtecand afsegiblelgng Hie lraege svaie censqucied e servoas caplipls for

th§§1§& PE- ?@u%clt&gml‘@?gg ll:Tf ;/Algiﬁﬁ/g é@ zus%\/kﬁlggﬂ)‘ﬁ WﬁSﬁue -specific

pnﬁﬁﬁw-c&ﬁrdi) contains the HSV-TK gene controlled by the early cytomegalovirus
(CMV) promoter (figure 62c. The vector AJPPE-1(3x)-Luc contains the luciferase

(Luc) gene controlled by the modified murine pre-proendothelin-1 promoter (figure
62b). The viruses were grown in scaled up batches and stored at -20°C at a

concentration of 10°-10' particles/ml.
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GCV i nduced cytotoxicity only in HepG 2. NSF were
resistant to all vectors at mo.i. = 10. AdPPE-
wo ¢@podssr + GCV were nontoxic to all cell typRGI/IL2007/000242
(figure 67). Assessment of cell viability, determ ned
by staining with crystal vilatet (Fi g. 68), confirned
that the AdPPE-1 (3x)- TN BaI9F 33 combi ned with GCV
adm ni stration, exhibited synergl c endot hel i al
c é]vtot(gcp?g'm dfi gunczytoeb awidEK ypdacwpaokbe the PPlel (3x) promoter:

P8 iyl P el o o SR P PRE i)

V\hen non- endot hel i al 5,,4;,9,}, in-vis € transduced with
AdPPE-1 (3x)-TK, AdPPE- |(3x)-Luc or AJCW-TK, at the
hi gh@pec Q. ﬁlldotbf:haiogell¢@g¢tmm@yxmhz abiAF -1 ) dK. was

/. t-t dyct ff
Skt Ty 15l P EBT L rbpBRRR oty Bl beGhev
TKlahgw@p@%(g,x)Lpu@ontrast cells treated with TK under

control of the strong constitutive CW pronoter

( AdCHHARE-1IG>NH TIg—t@Gk’ dis swtasexjc msriow pealtz[vltgzty of infection (moi):

RS LBk iR GrlEFEC PR Cor ek pBR ASPBEI 0T

ABCHIMRTRT a@ @dBPqu(%bqyucf mafplie]t$ of dhfeOiibns QUERI. bf 0.1, 1, 10,
extreme nultiplicity of infection. Taken toget

160 agé 1086.u1GE s(fhcwg/mi)owaa pddedj fout homrﬁe)osttﬂmsdmdﬁ@n Controls

iR eft s YR s S el GOV RERIG ARl ot

- coRfdRt e nbaindesd a3l ddRH BRYLhot s‘hBﬁln)’ a¢dte Fcheﬁ‘fi@%\/loglcal changes

(3x)-TKis fully controlled by the prodrug
clxqmcteélsa@ 4 vgotexicitg|(eell vrlhsgement, @Dﬂgamm blaatiedness) and loss

oty S SELhAE O b Ly PSS v
m@udgfahedd@rveek! d@llls |tifaﬁ9ddc§d ighAgpred fl?@i)'—]‘l@o re@ﬁﬁl@ahﬁalthy

34 Therapeutic effect of admnistration of ganciclovir
(small gike,urmeded end r ainflupnty HEZ@RESS). ( 3xysepmmbtadr cell viability,

ORFR SRS S5, o SR St gl R0 s

1(BRETRPRYLOr, Cccﬁﬁ‘tflhé‘daﬁ/irth GV hRnRSEAdnC eﬂﬁgﬁ‘éd{'_%eht@f cytotoxicity,
cel l -targeted cytotoxicity of AdPPE: 1(3x)-

atdewes geall. iin-RANellb yhaotheat K sgene tcon’sg'lﬁdelm the strong constitutive
0&37” ni stratl on of GCV and control vectors AJCW-TK and
3x) Luc, in aninmal nodels of cancer

t U”DAJlEPE'-Q%"x? m@ﬁ@%}zt@wx‘% 8 W &ncé‘./ﬁﬂ‘fogiscof GCV: Bovine
suppressi on of netastatic growth in Lew s

ng
aoCarenilotbelgal CEllsGBAFYCS) wevé ransdngadesith AdPBE- 1m)u"Hél,eAdCMV TK
%%315191% l&fx) ?18 agpﬁscrlée%xl)lergngbr}gte earlt mul%phcrcy of infection (m.o.i.)

of 10, and exposed to increasing concentrations of GCV (0.001-10 pg/ml, as
indicated), added four hours post-transduction. Control cells transduced with the
vectors without GCV, or receiving GCV without vectors show no indication of cell
death (data not shown) at any concentrations. Note the morphological changes
‘characteristic to cytotoxicity (cell enlargement, elongation and bloatedness) and loss
of confluence evident in AdPPE-1 (3x)-TX + GCV-treated cells (Figure 65), at a
significantly lower concentration of GCV than cells exposed to AACMV-TK (middle

series).  Assessment of cell viability, determined by staining with crystal violet
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ganciclovir (GCV) adm nistration: Lew s Lung Carcinonma

is a well-characterized ani mal nodel of severely
waoyresssye, malignant cancer with high netastBti/nL2007/000242

potential. Conbination therapy with HSV-TK has been

attenpted using cytokine |22 (Kwng et al , Chest

: 2:.13382= 31/ i-t.h ¢ el pr :

F Sy 150 S P pab ra BEE AP0 i DafDiel wite Gov
adnidB@afi@D) exdriblitadi tgheatdnecyvliGkicpy oimBAE®ild, @Y/ dtniowtar oGCV

Koshi ko et Cane Res_2000:60:2936-41).. I n_order
cqngentgations é‘fefa’b&ge%@r canrollediby. the sppg §?1158%”|tlc‘fﬁ CaRY promoter.

AdPP i Gedies, , ]
ot e T ELEHEPIR GEY B SpocnC et Tl cot S order
tof ovtluate tthe typeuificiteldnd thadeffiondy afifthi¢ atecton ASPIEOO(BxFIK for
et ReBed T3 S P SB BnrEB h, Sn
ulbilliBAYeil XMl othEE £ c%ﬁ@é%t)v]ﬁ)i (%IHP r]{oqlgp\ﬁggﬁlgﬁglygidn)(eﬁl H@ﬁ%oma
post primary tunor renoval, ‘followed by dall

cellst(Hep6rd); thvaain f8eMahdkinnfitabblasts QNSFYIr celd way Sranbdwed with
' i ce were excluded sinc

xclusion was as follows: 22 mc ) e
AT P S A4t 5p o8 AJGHEY i sbmeh OB0) taliewed by the

] J I | . .
oot BEHAL of L PR Bl o Pttt ith, HCtithiipind call
motphelogifabclexgtsiad dortied doerdagd poventansdaci@l. & dPPEH L(BLHETK +
fromgroup 1(AdPPE-1 (3x)-TK + GCV), 2 from grou
GV AgeMrdTgtotoxaeily, specifipabiy i BARC 3nAdEREEC, piyly AgEMV-TK +
j ; + . .
ey B SA0 SuLS I Si8 OB OB s o
=i 1. eCAUPPE-103x)ilhat +dar V2 59%refndnbsxidte eall reell gpeoifigiat 67).
groups (saline + GCV and AAPPE- 1(3x)-TK wi thout GCV)
Agpgesneant Pt nyiahidits sletonmingd iy stginieg agthaswstal miclel &g 68),
renrgse u . .£a o
R R BSRPELADAR0 LGP A P LR, Wi,
exbiiiedtsymdrgivaindsthalidl ceBRp&ific tytofokily agspeéd waRPRoh-specific
3x), -TK+ GCV treated mce, conpared to those from
cygtericity edtthg T tasnpsomielind by devstrepgrpenstitytiyg) Y promoter
(A"&dl\ﬁ?ngGr%{ d GCV wi thout adenovirus. Upon
sacrifice, (t:h " mean wei ght (an indication of extent of
met a@thah i gondkérRiotdRH)]l DISFt bdlsneeas taselkical wiitc adPPEal(8g)-TK,
with ADPPE-1 (3x)-TK + GCV was 3.3 tinmes | ower than
AdRRE-16¥)Hueeor ASSMY-TK-t rat ApREshar (130)L PR MI0; hellawedchy the
o g ok gl ¥ - -
w0 B A0, 0y SRR rob RIS o ER SN

1(BRWKA+BCW oyl ovpHolbgsavhd @bser@dV(MgsreN6%). In contrast, cells
statistically different fromthat of the other groups

treafqdgwith TS yundeyy eqstiok iof ther pteang ensiitytiye V¥ xpromeigr (AdeMV-
TIZ-IﬁGWershO%?JH rs?rloné) fnotnhs%ecFiECE i cI:ytgt%))Qcity, confirming the endothelial

selective cytotoxicity of TK under control of the PPE-1 (3x) promoter and ganciclovir

administration, even at extreme multiplicity of infection.

Taken together, these results show, for the first time, that the vector AdPPE-
1(3x)-TK is able to specifically induce the killing of endothelial cells, including
human endothelial cells. Moreover, the vector AAPPE-1(3x)-TK is fully controlled by
the prodrug GCV and is quite active at relatively low GCV concentrations. Finally,

although the endothelial cell transduction efficacy of the adenovirus vector is
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pronoter and ganciclovir (GCV) on netastatic |ung

tissue: In order to determ ne the nmechani sm of the
webdogoeesef AdPPE-1 (3x) and GCV adm ni strati onPORIL20E3/000242

netastatic growth, hematoxylin and eosin staining was

performed on lung tissue fr@mnetastatic |ungs

J. QHIY 72¢) o r.i . lecr osi s was

reg%;tvggftlg‘zf’ ‘%ﬁgfh‘ﬁ ﬁél crer3t131{}é é%lg ggs:}élg{ﬂg%gfg&%‘%bm mce treated

with ADPPE-1 (3x)-TK without GCV or saline + GCV

(figure 72a). Lung tissue taken frommce treated wth

AdPPE-1 (3x)-TK + cov dedddittadéd al veol ar and

AU PRS0 S Rt o v
RRIBAt(8%) prbinbterdSierior eRd)thdlkal\vell bprutoxidily op TES@hdenoritrol of

GCV. Lung netastases taken frommce treated with
AdPPE- | (3x) - TK #heBPESE (X #1mBeetincYitidt er s of

non +f t C : L
(r ot EAbel i dides of i RIRRE il LeiiFLARIEREN SRRty of
AdBPENSx)-TRBCWak fasgiased i7Alychy cdinpariseh to egstemicadmidlistration of
nonucl ear infi I%at es were_ also detected in

Gl Feghenirol aRgArs A Bl e ABHEN] (64 Jaweriy.arial el of
cahlé tﬁﬁ%ﬂ%éneﬁggﬂ& etk RE- 1(3x)-TK + GCV induce

I'ncreased central necrosts and nononuclear infiltrates
i n | Singrglesagprasséon of methsiatic grovethtih devldoLang Sardihome\(LLC)
death responsible for the inhibitory effect of AdPPE-I
by 3% ) ok exprggsion PILILE rify fenieddt e dee BRI Ggphpromoter and
splidioniPoe 'a%m?t%t?irﬂii&ﬂ' W E&ﬁng PO id YOI HRrized
or assessnent of apoptosis. Lung netastases from
andolBPhodel (03 x¢veTdly aggiehsite, asmligohnticaiced evithrisgh aicedtatic potential.
nuper QuUs _apopt ot r cells conpared to mce
Combizeien we%’;ﬁz&lﬁpﬁlﬁf‘ﬁﬁx a5 PRomABRIE BB Gy iokie The? (Kwong
LG Ui a7 | : 4. j7ans, . .of
o e a2 FRb OBt b PP Rl v
(deBaljna B alt NAEWIatie20035: 7 3-890 )and ivgth the GEEGTF prdm@tednd GCV in-
ext ent -ﬁf bot h. DNA damage ( TUNEL, Fi 3ure 73a) and
vigrg(kesiaikawe et gl Ceng 35, 20002380149 )+ JRorderelol test the effect of

e e : h .

SRR, s RSP AT S R, bl 1C g

metastpss evede fidaced by tlaf inbodathpadihhe by fooe etithotamok rcelis drdefoot
net astati c | ungs exhi bited enhanced apoptosis in the

h
aRERIAtLES BRANRY HISI PIAPSLY, WEI08 sle Vel predn éddepayirwetesiqra d A4PPE-
) teg@"ﬁe . Lt Nt N AP
1(‘;3{%2%&( i gur éh(;%\? %m cdz;?*i,hédl %ﬁgr ?%@gnr%égﬁe@rgv]ofw ere
admihstal intracalouslgfonet dess pobtyprimary itmoerepi®@al i followéd ByKdaily
. under control of the PPE-I (3x) pronoter and
infrapreitenegl LV adnyisighomics dft dayon. The results suggest

BRSPS o
develpiped)esticcmouse was excluded due to vector injection failure, 8 mice died
without any traces of lung metastasis. Of the excluded mice, 18 mice were excluded
before enrollment, 6 were excluded from group 1(AdPPE-1(3x)-TK + GCV), 2 from
group 2(AdCMV-TK + GCV), 3 from group 3(AdPPE-1(3x)-TK without GCV) and 2
from group 4 (Saline +GCV). The mice were sacrificed on the 24 day post vector
injection. On that day 25% of the mice in the control groups (saline + GCV and

AdPPE-1(3x)-TK without GCV) had died from the spread of lung metastases. Figure
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endot helial cell apoptosis nmay be the nechani smfor
massi ve central netastatic necrosis and apoptosis.
wexpressson of TK under control of the PPE-1 (BXJ/IL2007/000242
pronoter and ganciclovir (GCV) adm ni stration have
anti-angi ogeni c effects inxpnetastatic disease in-vivo:

70 &B'v%lr FesBntGiAr R‘?’Fetgﬁt?% Tl%nf ndothehbalonk6l FrcﬁﬁBE dﬁfov&%g the

anglog nesi s. aining was perforne
sigrifitzmsly atdueed exignt ofSaetastatic spre@t inf the dhﬁtge rofiATPPERE (3X) -TK+
i nvol venent of endothelial cells in the

GCYniesaterbmie: sempared feiiose doms juecetisatcdyBBeACMY TRy GCV,

AR R TR it GG YRR QG R BRRBV L2230 i oo ver e
shaUpon ictified)theo@edn Wellghty(aﬁﬁndiéa&iamhjf r&gtean@f mebthbtatic disease)

i ndi stinct borders &gr es 75a-7 % gl ogeni c, bl qod
of the getastasesof mwg tigaled 3t ééP?Edﬁ%&}TTcI WP EEF e tthnes lower

thandg A %mé 3¥dted el A{hg’g"g @%yf‘ LE%%;&B%&&SE 0.3g0.04

vs. [ &BoM, rigsp@&ﬁveﬁy SE<OneS). b’@hﬁ@ﬂi@n(\ﬁblgbﬂr ef ﬂfmal)netaMaﬁesnﬁf inice
abnormal vascul ature was al so detected in

treafask with ASEMVTEAGEAY TR witlesaling rfeGEYaWaAS B, Staélsg 1ty fferent

S s

ant Cprof@icfRRLHCinslivCetpréssionsfor K uniler congrot afitichRPEl (3x)
tissue is shown by the absence of effect on hepatic
proplossineg ¥ doir( GG e ongestastatienhne Hswas 88 < %rcm dtermine
de nsi t £ Pl s e
e RSBHNPDESHE SR oL R s T ach e RBER S €

me@Shié¢ bowth, Hetiagxybh asd 8546 sainiidreadgiRirmed @)ﬁ)ll)lngl' Hsste from
GCV group than in the group treated with AdJPPE-I

me‘(dgﬁt)lc Tvogwi (Fiestrs @av2cx0 M periplerglenesipsiss vy defscipdgn lung
me % %ec%ll Veilaé% é‘lglce Egt?d H%Adi;@ﬁq J)Oﬁgtva out E}W Br saline +

emca nistra

GCAUPRG B). g hs@@\(akermmﬁsmeeﬁwal w[thAaiﬂP&H (Gx) -TK + GCV
necrosi s and apoptosis via highly sel ective induction
dermrlséwgd @@@nlae apd petibrenshipl wenenuglapiidiraes, syhileeny afiltrates

were d%&’ﬁv E gn%s tal?inwl Sr}ﬁrc@tt} @d'vﬁﬂyﬁﬁﬁgﬁqgﬂ)%ﬁ@1 ol GCV

ung ast ases e ‘one O

or $MihOH GCVE Lah§ afetstaoés fiakéﬁ ﬁﬂlrpmaﬁm‘dateﬂtvvﬂlﬁ |AQ1[B’PEf-1(3x) TK +
adenovirus vectors is liver toxicity, liver nnrpholog¥
G%éem@sséry@d chystans pBmogoncdenr wpftltraten gompered Lo maigses tken

Amal 0
frof Bigko haifty HERAHBPE GuPTE, ERIOR CETLF SRR, OF, Bigure
728,60 mdﬁﬁxﬁalt&droﬁis aad iieahedeamibfltdies wesedlss astedted mos‘peélhtens
constitutive pronmoter ADCW-TK + GCV exhj bited Forta

takem drope piigsotreased withohdEMYaTKi hiGCYr Bhetespli guggast hat AJPPE-

1(3X9—t1‘fld EfILePJan {Jget hnccreased central necrosis and mononuclear infiltrates in
lung metastases.

To determine the character of cell death responsible for the inhibitory effect of
AdPPE-1(3x)-TK + GCV on LLC lung metastases, TUNEL and anti-caspase-3
staining were performed on lung tissue for assessment of apoptosis. Lung metastases
from AdPPE-1(3x)-TK + GCV treated mice demonstrated numerous apoptotic tumor
cells compared to mice treated with AdPPE-1(3x)-TK without GCV or saline + GCV
(Figures 73a and 73b). Histopathology sections of specimens taken from lungs of
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areas, whereas livers frommnmce treated with AdJPPE-I
(3x) - TK+GCV, and control groups, exhibited only
worzev7igdssononucl ear infiltrates and hepat ocyt BCHUQDEA00242
enl argement (Figure 76). The results denonstrate that
whil e constitutive expressign of TK under control of

.t h j i G i
i SRR P20 0N RIHLRNacl By s o
of bbh DO dgaAes FUNBECFiguee 78HYRRd chi@xg-3 (FighCV3b), indicating
treatment. Strict organ specificity of expressi

f
turr eptldapongesi, thin srecimras drm micsieaisd Gy MQMV?E%% GCV.

T, SIS B Lk By BRI i o
thegii@t&ﬁﬁﬁé Ringsl BEtEbiteimbiled @popitbss PRbe vhdcata) (dadotilial) regions

CR anal ysi's using HSV-TK and b-acti n.ﬁ{)ri mers was
of ghe flungratietasiases viiomethy wicet freafpd swith davraveppey AFPE-1 (3%)-

f m .b ' I i
TR0 5 RO b A aTE A SR o
by 1 vivRekradEibe o£ TKAlndekleontrbCof e PPEEL ¢BX) pEssotévednd ganciclovir
i nduced by inoculation of the left foot with tunor

(GEY) | adndimigiratirer.  Bhe tasukts srecast thafosystemie pdmppstigiog of MHPE-

0 Adenovi rus.vect ors dPPE- |.. (3x) =T : .
5B RGBSR o ST SEhaTeg g
endRNSidI Ol BEIPIBAY niafNBe i ARB¢BAnisnt Ndr NtheRiveesddtral metastatic

sacrificed 6 days post vector injection and RNA was

neewsis and epbrfiesssn t he har vest ed organs, as descri bed.
Reverse transgcriptase-P r sy
Fol PoRER sy Bk Hefigonee: SR 5T (0 by inlnd gancictovir
(G951 ddniimisiarion e Mrﬁﬁ&iéﬁ MNAE effRdt§ Gh Ofletustatih diseavaOB-vivo:
of 'mce treated with AAPPE-1 (3x)-TK, while no HSV:TK
CRRRprissa i charagiesisie cadethelial rrellnmarkey e, angiogenesis. Anti CD-31
cantradi stipction, highlyV. Pt - r '
o PR oARTS i BNGP d Lo T, l; poclie e
inRIHYAHC ENchdBmeRMPES Shahe \Was-raeiesticeeffials bheysienigSAdPPE-
(Figure 77). Computer baseddensitonetery (Optiquant,
1(PaEKENE- Figsrasudertddyrevesbhab enseganssy Vasseie i king metastases from

- AR QLY i e B ofifole? oy b thanching

anlll WRA/ ihdREn@XBrE&S | @ipuiat 78a-25c)5 AhgidpehiteblddCMessES in lung
treated mce. These results denpnstrate that th

mAdREs FofBayecT Reaieb b dITE | Grpriks wibee GOV, calang GCV

redom nantl.y in angi ogeni c-{ | i: .
A R e L A T S
758Nt X @hinRilyt oM Pisomefues waR0AIM/-dEtectedent aagnine@ptases of

was prom nent in Coxsacki e adenovirus receptor-rich

AYEMBIRTK $ GGV desater anicg.\adthoygh muek strller tan goge phaie eated
w&fi}ﬁg@pe@%ﬁkﬁ#&%ﬁ' % SELBERF A s dfShilofoheic effect for
proliferating endothelial tissue is shown by the absence of effect on hepatic blood
vessels (Figure 75c). Computer based vascular density measurement (Image Pro-Plus,
Media Cybernetics Incorporated), demonstrated 1.5 times smaller vascular density in
lung metastases of the AAPPE-1(3x)-TK + GCV group than in the group treated with
AdPPE-1(3x)-TK without GCV (40107.7 umz versus 61622.6 pm?, respectively)
(Figure 75d).

Taken together, these results indicate that systemic administration of AdPPE-
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mce. Wiile not wishing to be limted by a single
hypothesis, it will be appreciated that the positive
wezpressson in the ADPPE-1 (3x)-TK treated nmOUBET/IIR007/000242
i kel y expl ained by a high expression of endothelin
pronoter in the gonads. Thelzpositive expression in the
? SZW m@d\?%ﬁﬁ@cegoéb?ﬁral %ﬁés%tﬁ' ﬁ@éi'o&ié’ énlae cth@sIlsl i Yighly
RNA el ution, as mrrored by the |gh ositive
seﬂ)ecﬂmvb inglubtaondof aTagkagnmt:@gécbthdra,l c¢lhamoptosesul ts | ndi cat e

can ik GV TRRISEE rbiinifivy Taipeb dehqpelovicis i mice

bEBHASYRI0 TurPyRAshRks. CSRNEE Tonk NofatheamBjorNGdd kBSUE of systemic
speci fic manner, via induction of central netastatic

adeinisteiion efaflesevinmsticvors isdivet fosieitpsliven gicopteniogy was assayed in
heI | al t osi s MPLE.35 Adm_ni styation

CSTEA Aivecru ERlusnGERR Ghoks EaATioP Brglaey bR Sptgained

sd%ﬁ@ﬁ’@&iefreétgd GAIiNab] ﬁVer"\ﬂ1§sHesr Adtatdera ?/versS 8! Bhted mice

endot helial cell cytotoxicity In-vivo
treageth withy TEntidea noatrol loé rthpicesstiutose plt@nmtgnAﬂCMimTK + GCV

over .i ndi.vi dual ther s, both
N S o PeHR LGt EA s 2ty el fonfficat néeroti
atbhLAMHERAE 1iVeBA BB nliG ehte@UGid AapbR. HBLEPKiARNE fldd&ntrol

effects, and in terns of greater efficacy of tréatnent
gAPSi mgn‘thtedrmﬂlyfn Hnglmal cmonangkac anbltrathisf fet drepatocyte nuclear

th t
e1g@regéq%€ne (Lét % ;esq-lﬁeqqeonmr a@arltg %}g% gv}%lg;/clogs\i,‘é’ﬁutg\feoeé(pee rqrs]gon of
f )
T Tt Q] o e oM O PRk s it el Hiofed o adyorpeside ffects
om;hs/be maorpRdGEREwerd hjeridd W1KBQMeaa11glogeﬁ¢msa$pwrﬁcoAdBPE 1(3x)-
% g}g r oW ﬁ%ttpri mary CT-26 colon carcinoma in Balb/C
T+ astatic Lewi s Lung Carcinoma in C57B1/6
m ce
nss S TEEDRpedtitlly O BN TR AL BUaRY of B PPE-1 (3
preowitranihdventh eudbr tchasseys e mdemtoofl?omgdn’-ﬁxchimsae bpifioity of the

e e s it R B GOt Rl ho BRI T G g promoter,
P@ﬁréﬂaﬂgﬁ%ég&; OHSJQ'QT% e % t%h gh ey %5 et &0t a variety of

radi at’i on e whic thera eutic an
tissoes froxi diffedentsaganasf trhiee theaxing dilairdtrey metascised tréatéd with
({En the mce were treated with a | ocal si ngle dose of
RAYIEHS VSRS Sour radi ati on doses were exani ned: 0
(bl I a
tri Zﬁﬁe(‘@ﬂ’ﬁﬂﬁé){nalé Q&O%Qpe ??IB g\f]ele sSQNeregLr((lggn%liC\ll h1n§ metastases
w{ﬂ@&ihdudedt‘tgdn@mﬂairmhl aiﬁjhé deft Fomt f\mﬁlnmlim)r ‘dglﬂﬂ gndatob a@pu‘atlon as

the short, axis and he Iong axi s)] was_assessed
S, asytﬂsyr% pegd ?‘1‘? Dedr gedeRAVTEEITIOTE aPRjfd G- T and

AYEMVARH NG Yate VB! HiRdredintdvdusly 14 days post primary tumor

removal. The mice were sacrificed 6 days post vector injection and RNA was

extracted from the harvested organs, as described. Reverse transcriptase-PCR was
performed on RNA followed by PCR using HSV-TK and B-actin primers. Positive
HSV-TK expression was detected in the lungs of mice treated with AJPPE-1(3x)-TK,
while no HSV-TK expression was detected in the liver. In contradistinction, highly
positive HSV-TK expression was detected in the livers of mice treated with AACMV-

TK and no expression was detected in the lungs (Figure 77). Computer based



10

15

20

25

30

observation and wei ghing. 10 and 15 Gy doses
suppressed tunor progression devel opnment conpared to
wapdoreeaserl m ce (p=0. 039, p=0.029, respectivel RYT/IL2007/000242
However, the 5 Gy dose induced only a partial,
non-statistically significast delay in tunor
: L on (i y O ShGRH fo BIcHIEE
e (o ngoted
lurighiiver eepiessiat exdiondft hl.5 iBthe RaPPE- HBx)-Féstecatess mices compared

R e eSSBS P PR YO T
resaft} ﬂ&ngﬂ&ﬁ{égﬁﬁﬁ}}é %@PEplr(w?ﬁstfe%%dk}Micé @}H)é‘béléoc?% )I(—%SV-TK gene

expression under cortr ol t he PPE-
pregdoatimdnely ianadgiggenti-titlovigang, GEViheadetastatit uagi whereamdbipresgion

of ifcncsr Gaitel opdhe SN ReOIEB AR B BerTise) Was Brominent
in %&géﬁ:ﬂ%n%{e&b'ﬂn%fs @géfltcﬁ'-ri(ﬁsorﬁéﬁ@tsﬁ? L@ lIHRP(Fig¥leS77). Strong

reache 1 PFUs viral vectors
pobiBUCPEV-TK3sprdiionrwaAdTINVd Fedtedvin eestinpLAUBBE-1(3x)-TK treated

intravenously .into the tail vein followed .by.14 days .
migg. fapileynqtwishipeiq be Heuied @x\A Singledipg ef(l%dg%}oﬁ apﬁfa‘a’ﬁted
i . A i t / [GPRT .
thaf A Seliu RBEESib o 81 At PE21 AR TRERRcd BBLEs kel explained
byf51 Hah ﬁ;qﬁsssio}iéufegd%betlhmomﬁermﬁﬂmh aidsaéfdmmgisiltig_e bmpltr;stsieon in
ormul a V=p/ 6xa2x ais the short axis. a t he
thg HEMXi1ds fregigd anauge i explained ??@ tﬁ? 63390@1% E]&hg@g%’r slyfery as
. t ' S i s were harvested for
fiRfsc B bR i pRRERES 1000 MR
r adiTokbe tpthes e essuittd indicae tpt ogit@asisiadministmpamest AdGPPE-
t he ot her treatnent regihens. The duration of nean
L(B0nBs s (G6F eanseidmiondy app SX‘thhkgglyya%f%é‘é(R dnetgpitcsnread of
0 . . . .
T S T LSS

an@ededtivied dihrtibe bmpidgeant @dothehslzellapogoss.l er t han t hat
of the AAPPE-I (3x)-TK + GCV treated group (p=0.04)
and the AJCW-TK + GCV treated group

(p=0. 008) . Furt her nor e, Eﬂgg vol une progression

in this group (AdPPE-I ngg?% + GCV + radi ot herapy)
AvBnistabioresf ddneizldvivanel Tk uaideneomed of theRRE-I ¢Bxjpromoter in

progression . in all the qfher gro =0, 0025), . the .

c P anfign Wik Rdiothesopyy aﬁré'wpffltfé?@éf fﬁ?’ Pepragipiy in-vivo

non-rt sl aladigr QRS AIRBES el (RIiAd KiatifR¥B advant

potipidbEeie g&@ﬁ@%@% 1(3)5591%K(pn0 &oviand sarine ¥
in@iCMualptRr-HA8Shotarid tedmes efimedhetionvie ngeEred dosegesvasidudrgation of

rogression in the other irra

treptrpghs Leanigg it® BHEdughon %d‘lﬁéﬁﬁiliagg%ﬁg et aayn S of reater
RS B 8 S st BTouBA
mexhlayistnls €for a recent review, see Fang et al, Curr Opin Mol Ther 2003;5:475-82).
In order to test the efficacy of AdPPE-1(3x)-TK + GCV administration in
multimodality therapy, the effect of systemic AAPPE-1(3x)-TK + GCV administration
on a slow growing primary CT-26 colon carcinoma in Balb/C mice, and metastatic
Lewis Lung Carcinoma in C57Bl/6 mice, combined with single-dose radiotherapy was

assessed.
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angi ogeni ¢ endothelial cell transcription-targeted
vector, AdPPE-I (3x)-TK, conpared to the non-targeted

WO 2@ 09688AdCW- TK (p=0.04) (figure 79c-f). Tr eBCTEIZ007/000242
reginmens with all virus vectors were ineffective
wi t hout radi ot herapy. Taken2¢ ogether, these results

A IS PO BB 6 PSSR 55 i

Bald v etiteebaypingom plifirazp Cded ocovlem narder ttuwror: ﬂ”wcaiydbﬁbBtC male
in vi PPE- | ined with
mies dEed géﬁ’%@@“ﬁd& @ﬁgtﬁ%%ﬁhﬁéﬁe nyfaEsiRna tq thedefy thigh in

org%ftgg%ngr aﬂ%ﬁhﬁ ?Rgeﬁg&%gﬂ I'%?]S&P ?{éb H{é%g@%é(ﬂ?’ﬁ@{ Lo9RNIAS soon as

the adhat diemafey reablesied-6xythj the arice e theasddawith adooahsingle-dose of
erformed on tunor tissue. Tunpor

rafigtien. Fqur gadiFtion dnsas WRLXaAHNGH: @rﬁ)kle cgﬁlmga, pdppgu circles), 10
{ ec

(b;]dé}g?ggg;[&gnﬁ gr gﬁ%{r at e Fes? @&s ultelﬁl\?\? rt h%é Il;e ér%%{gédoacfcgrdmg o

thaf@aulad Vrafcsotgiens fheahontraxcie ahd @as fhé lmg dxis)poiasesssssed daily

t hat i ncl uded radi ati ﬁn exhi bited | arger necrotic

Yaméé%mélﬁdlﬁj ragae ead small jaxey e Mash Wakhbpiag wag appitogsdh daily by
' |
iRptioh SAURGREMIECCo Wiy DESTy HoBHP SupERtd Mol rfitetion
deifem)pfmht covhsaged toaaitestedvintide @eBRBY, B9, il'dépdctﬁél&‘) However,
ombi ned wi th radi ot herapy exhi bited the npst
th@xi SisHo® s PRy oh daiah Hnatatisticalis §1gélf{°ﬁmgéﬁléy & gumor
t t t I
R R S S

bahaeiat ads detbdteditRRice trebdd withTXGy. Basdédvin thesstresults, asmgle 5 Gy
radi ot herapy exhibited a relatively |larger necrotic

dose ehradiptherepeway e 1h B cpmbisd dicatmet s¥Rssingsdtht a not
sh ov\@)plp d!} e? ;ﬂrgiﬁar‘?{ugﬁgﬁt cdrBibniad Blod P“OQ%‘}SSIOTIK by in-vivo

duce nassive centra
iozi of, TKVaindby ¢ctiod bf tlﬂ!| PEE-rIe@k)ap&nhdtm @iaagmicaﬂmxim (GCV)
ti ssue. AdPPE-I| (3Xx GCV conbi ned
atkmrwt(eflaﬁﬂwbmfd(wé) &qabf G radiothesany: ah(lvﬁ9 Wﬁ@sﬁa&‘afcﬂm?ﬁ pged

8 3&%?% %kec‘ 1no-g{?lbﬁi t@ftﬁn 226 *&8 ﬁr@!’r&ﬁ&ﬁﬁ g@éopgél soon as the

t hresponsi for e|n|b|torye ct of AdPPE-
tuioBaxisTHeachddCW 6ameh, rla)alu Pitieofiplye oitalcedetnrs GAGRRE-1 (3x)-TK or

TGSt isesil e Bl o o o
SRRy 68, A, 100 el i S8RBAGH irs

post Kadbnadidinistatpss.. thMrmee aprpiradiaced witha lO@dHSSGy\RleE Tumor
detectedmtunorstakenfrommcetre% i

VOAIPPEYAS as&gsseﬁKacmré@z fodhbforeatlan TR oXed &Hé%&oﬁﬁéﬁ and B
is tﬂ? ?&% %{ %erUgvar? g%e’t é:l(a: ?tlle{é %1%9 Here Eg(gtg%ﬁgﬁedaﬁggﬁ]dr Gnd liver

spetiniche wWedrvested for histological analy31s

AdPPE-1(3x)-TK + GCV + radiotherapy suppressed tumor progression
compared to the other treatment regimens. The duration of mean tumor suppression
was approximately 2 weeks, which is compatible with the duration of adenovirus
activity. Mean tumor volume progression of the AdPPE-1(3x)-TK + GCV +
radiotherapy treated group was smaller than that of the AdPPE-1(3x)-TK + GCV
treated group (p=0.04) and the AACMV-TK + GCV ftreated group (p=0.008).
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sections. Furthernore, necrotic areas surrounded by
apoptotic tunor cells (white arrows) had a serpentine

WG bape@szrl wer e uni que in containing an i ncr eaBEMHIL2007/000242
vascul ar density (Figure 81b). Endothelial cells of
bl ood vessel s wi thin apoptate c areas exhibited

RoRl - Plodlaid] At ATRIER +

PRk L Ao SBARR poBLaid] e s lHACPE IGSI R + 00V

+ ﬁaqbthempy)neajs swhdller rtlzechi tht kemapyive mhaodsmonssiuve fragmssion in
apoptosi s surrounding a necrotic area in colon

aﬂc@ﬁ Other grops = Q\Q%M ¢ curppatiye1RpALLMPr YR pgession in all
e t h

noftataccdoBRLDY (MdPBBISUTPE. SPGRYOAGSURRTK IRV PARFPE-

1(8%)-EKdat BV ahd celihe &pGEVY=9.0008) emt ¢hepeurhvlativuhman tumor

necrosi s secondar to angl enic tissue damage
Vel PregresippEn the,oh erKnxacgaﬁvi CBAMH dAdnEMR K+ 6oy +

ra&@ r%g%/ﬁ{‘ ?@é"tﬁd ﬁﬁglﬁtg%”# ﬁgo‘iﬁéf%@ lafld SSHRRE EFSERT +

radi@ﬂfemiygep#&ML) (ﬁgdﬁ:t mlb)aRacﬁ&lﬂlbrap’ﬁ sigaificafitly potentiated only the
angi ogenesi s, nmune- st ai ni n

angiqeepic radothelial &ﬁ% ftram%@a@%'tqraet@} #eion AJHBRORSYr Bk ecompared
togié{: ﬁgl?r—t étgc? (fg'ct&f Acﬁﬁd@oﬁg (HEQ 0 C)ngﬁgiy Z)%n’{) e@g:gﬁltf&lt k%ﬁmens

gl ogeni ¢ "vessel s i unors ta
with alhvirueeectore aleadineffédtiva wigt@utm@diotheadpyl ncl udes
irradi ati on al one were short, w thout continuity or
br an%eﬁgt%%ﬁlew fhese nemsults ndicalsr deg stemasable syResgicofumor

su?&reéﬁ?ée %pg b$ E(\%ﬁb e %3%&3&%}()33?“@ %@3\71 Wﬁ) nga%%}ébr? eT-26
cdmt&anb@dumbheef\&mpnﬁﬁmﬁﬂﬁtzdsat ed the nost extensive
vascul ar _abnormalities (fi gure 32a). oﬂpati c bl ood

vesMBPER(E)IIE +f FEL: sampited with gradjothanggy rigdugess massive
tu'n[bg'n%@togzst I'i{i‘torc%g @ H%t%ltnjilﬁé 'tl%r}n%fhaﬁglgglo% ‘?Hé)ana Kuﬁoﬁ%é{}lc effects

erapy i nduces extensive va
ofdt@nbiptd QQIAPE- B(ng-ﬂ"@em GOresmé! ﬁdloﬂy@i@mhemmwn Tdfd+eosin
GCV, but not AdPPE-I ( 3x%) adn1n|strat|on i nduce
Stﬁ@watwdaar@rmw PR thnektituar ivgoctissl W 1@@6@&%‘@% condensed

al{dw ghkg gﬁ(?uc 1%?6)9 fTVEchae{ﬁgﬁtg R)velc'é &ié?ecec&f ﬁlcatlfsg?rrgtl?s nFcros1s and

ration enovi rus vect

gﬁamnat@ori yiksaead kil the meetbteosed) Biuradmi tagerwﬁ@npmlé@ testedd with
on liver tissues fromvector-treated, conbinatio
regiesns et dndudegiedistioneskibited lagger apwetiearess ppd QV@PWGd tissue

th'gfl:l] Z‘iﬁg@ fntélge%r R{flﬁ Iﬁai’pfr}%dfa?é%l SﬁUGTE[g asd ?pﬁ}pg Cﬂéc? sﬁ'éj Elilgﬂlre 80a)

asi a ’tlnc

arﬁlh@ﬁ@tﬂﬁtl(m%ﬁﬁsud ehipsd 8%)e\derb ﬁn@ﬁtl@&ehfr@lall\&de \Metﬂbd Wlth AdPPE-
AdCW- TK + GCV with or w thout radiotherapy (Fig
1@2) TKnb Gt Y fcambred svith rashiotberaphehiaited e masf grtemive necrosis

r{dﬂé}éﬁl%l&{bn(él sMg EFI f)i%ymsan§%) estithated 9 aﬂﬁrgﬂﬁl\étefl}“ BEJ.LEY of

the specimen area (Flgure 80). Tumors taken from mice treated with AdPPE-1(3x)-
TK + GCV without radiotherapy exhibited a relatively larger necrotic area than the
other non-irradiated groups (data not shown). The results suggest that AJPPE-1(3x)-
TK + GCV + radiotherapy induce massive central tumor necrosis, which is partially
replaced by granulation tissue.

AdPPE-1(3x)-TK + GCV combined with radiotherapy induce endothelial

cell and massive tumor apoptosis: To determine the character of cell death
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found between groups. It should be noted that hepatic

endot helial cells were not affected by the vector
WQ\BPE9d88Y 3x) - TK + GCV conbi ned wi t h radi ot her BQEIL2007/000242

(Figure 84, right panel). The results denonstrate that

t he adenovirus vector expreagsi ng HSVTK control |l ed by

7 .
rebinsfM R R ol ettt B WUELY. RERETR OB sutPtdtgumpy on
coBiV carzes afmeors, CFUNBLr mdemmu&spakmmstsmngt wem. pel\ﬁormed/ en ,tumor

the vectaor effjciently su esses s oW n i mar
tSHERD A0 HEEr & em?nétﬁfrt% n?'%gﬁ ﬂiﬁ Uﬂ@ﬁt ﬁtaw&?g ?@%moes%ated
s t
apjoBicite e3P LR EiunARe o AP HoorS AR i ildifieN proups, More

aploptoticytutmbatelspeat fdetected ip rtm&StsCtake:mf frbmrrmce treated with AdPPE-
a gl ogenesi s, via_apoptosis, appears to be th

(@ABERERT <Hr Y sPmbined rwidh pstieherep thagyp ey @Fhertaa%up (figure 30a).

t f
ABEAELN Al I OHEPEy Lo DSt YL of B o
seEXevePL FulkerAwis, niestotiatdreds Qfrrogaded dl aypbptotiadurhiér weitke (white

control of the PPE-I (3x) pronoter in conmbination with
ATy élaﬁé‘rséﬁ%ﬁ‘nﬁ@%/ FApgiaad etaNaie it certalina,m, Hicrqaped vascular

déggﬁgi n e E) CEﬁk?o‘ﬁtﬁ%fap “Qe1Y %! B1oBl Aelssdif Fivith u%}o?t(}tit&ealeas

ect e ant1 angl ogeni c acti vi

exhibried-potidixg aﬁKMe&hdaﬁlmgﬂF@@@@) radi ot herapy on
Iongﬁtermsurwval i n_cancer mc admini strati

ke dpgesier sbre @mtaﬁaggeamhe%’ R&PREY (4 Hihe GG, enybined

RO @EREY Bt Sy i AR At € RS E ara i

ccﬁ@ibcdd&éff AR, IMorb@ve@&EBhﬂcﬁem@ endiegehiong:sked \WeAsityURighin tumor
Carcj nona netastases; 35 C57BL/6 nmale mce aged 8 .
anppakis axéarSe th%ﬁ@m &f dbe wpernsis pad @pppteti¢ aregs pAe thepxistence of

er%lfn}fe}lteﬁﬁlg cell oﬁtgﬁg 1%%211@@&%5&1%“9 %Slsg@ %'ha%lrgpteo . ?.n%'ogenic

Sia on as t umnor
tisday Sarpggt foot anput at| on a Si ngl e dose of
radi ot her apy. ai med mouse' s chest wal |

L b A (oAl %1 COR cprhise it rediodeanay fram anti-
0 4
SR S T el 21 Hre? R Yol XISE s

cHaegedistio ehdudltedialve¢lp ifarkepoif @hgibger@sis) gﬁ(htDCDqEI ﬁﬁin&hd)-etalmng
di sease. Mouse sacrifice was therefore schedul ed for

waieerbogmgd @ UrpRsdissysi inarder fuderonsiatsitect qifgseof the combined

-be it t
DL BnGROLUAT, Y LRGN, |l iR g Pl en from
midet frédied vildya feghten thaddinaluten irradidtioaublofd Ywae whortpfwithout
l ung. netastasis. Muwuse exclusion was as fol |l ows: one

coRigeiey g Braageng gedy whibciadisingrbosderso Adainiswationyof yector alone,
without GCV, caused no abnormalities (Figure 83a), while AdPPE-1(3x)-TK + GCV

combined with radiotherapy demonstrated the most extensive vascular abnormalities
(figure 32a). Hepatic blood vessels were not affected (Figure 83b). The results
indicate that administration of AdPP1(3x)-TK + GCV, combined with radiotherapy
induces extensive vascular disruption in angiogenic vessels.

Systemic AACMV-TK + GCV, but not AdPPE-1(3x) administration induces
hepatotoxicity in mice bearing CT-26 colon cancer tumors: Since one of the major

side effects of systemic administration of adenovirus vectors is liver toxicity
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primary tunor devel opnent conpared to the other

groups. 3 mce died during followp and no autopsy was
w@enovsaserl. OF the excluded mce, one nobuse WaBCT/IL2007/000242

excl uded before enroll ment, one fromthe non-treated

group, one fromthe 2 Gy grigep and one fromthe 5 G

Tt SRR bR BT R s
combigtatimathiesHply caaldl gondof e nLiver apediteng i dpery rieatmeht group
wi.th 5 (p=0.001) (Figure 85a). As previously
expahitedogalgrecr bepatacyier abclal @R 15upgpr reedli Sypasplagited The most
di ﬂc@lk/@ 8?31%%%%\?6\’\%1@0%%}%&%@%/ %ﬁ ?ea?efd \‘U}?ﬁ IQ?I canfTK M(?’@V with

reate a non-sign

ort Rathsute Pddivaegpy (F@MBAP nNdOdlﬁabéﬁcé%Oﬁi pladghiadinbk@rs of liver
(Figure 85b). Since Si n_%: e 5 dose of radi ot herapy

fuggiéon giter eanzymes §€1&R iXCRB gt kg@ay fregtionoeres, cragjnine) were
h t
foﬁgg’ )bet\)lfrfégrx]l}"@‘ ﬁe?tg%hg %dcﬁes 3‘%%?;‘2‘% %%Pag? ?tggltlaétcells were not

afﬂdcﬁﬁa@ethle VeBloF INMPPELI8X)CEK G GURcHhbited it fAeidtherapy (Figure
sub-t herapeutic radi ot her ap% and expression of TK
3

84;igdt peashk TP refults dempmtrate thaithe gderayinp vaetar expressing HSV-
Tﬁ%@%ﬂr@ e%vﬁéf thé B p?%rrl;%ta i} élgttlve%( P]eq_a%%o mal e Bal b/ C m ce

VEr e )é:lgllsmtothe

I ef t Til@attp@dher,these @alltsWasgaa 4t AHPHEW@%?ETKJ &NeCH is safe for
anest hesia as soon as the primary tunor devel oped. 5

infayenops sdmipighiation Mareoye, the vertgs efficignibyt syppresses slow growing

Pli AQYE Pge: 0% BX%gg%F(SlgrE M Hi foglgyrg%éﬁ \Ialg#x Fr&tl 0X1cmlocahy %ehvered

ratiiokiieadRy ik hanen! Wltﬁbtﬁ&flﬂsﬁlﬁg t®be Gated16Q sﬁf@‘lé‘ﬂ?potﬁ’esﬁaﬁ%eems
post vector |nject|on a single 5 Gy dose of

lllfeé}dth@t sreciigysunpisstione! timer ARIEeNssisHas ePapiess, vmears to be the

mnls ered under general anes hes
orrﬁngorss%lpsﬁ on.~ Morgdy a/l? (3x1cl.ﬁcetg|_v tYI\BA%PPE 1
(3&\5’-5@%37&% isrddgeMdendup &ﬁédnﬁlﬁlsﬁa@of dcvAsaREEoiheR: Eﬁf TK +
GCV + radi ot herapy, 5. AdS5CW-TK + GCV + radi ot herapy,
and 6. saline + GCV + radi ot herapy. Muse excl usion:
Four m ce di ed soon aft utation, four mce
wer e excl uded since thgggﬂh@QV? unmor was too | arge
AldeiinBnusibl 6F pancidlovir 6Rd TR ithdRX ebntpsIGf WeCPPES @%) prdtnfoter in
primary tunor devel opnent, 12 mce died w thout any

cqméleettem withigdiothesanys Syrergic anhggeeriely ofvurvinel in wetstasising
of bilateral eye dischagge,. of the excluded m ce,
l4wer e excl uded before enrol nent 2 were excl uded

fr ormngbmlep td evAlubiteoitie gfoﬁuﬁ)ne?l, eﬂedtrﬁmhgrmmﬁogéhlcf Botivity of
romgroup 5 and 1 from group

8]? Pe%*c1 Qi‘)ﬂ I‘?hG Ay ppg-singledose T?dlqihmvy fn rl%rtg t@l'frh élarapgal in cancer,
sy§féﬁ1\{ e ?91&13 %Q{Mcrnl 6f %é Xffét&g %gg) é}?@n altﬂ] %a@fgfg)gfabg/b@ 2%1\&/3 errapldly

ment ure
metastasizing Tapa's Ism@’rﬂafrcmamta hyodebivenithoated only the

ang| Bgc%?ls?izﬁg-%g;eh.?l &J? lratg:lgtlhlerapy is non-toxic and sub-therapeutic to
C57Bl/6 mice bearing Lewis Lung Carcinoma metastases: 35 C57BL/6 male mice
aged 8§ weeks were inoculated with LLC cells into the left footpad. The foot was
amputated under general anesthesia as soon as the primary tumor developed. 8 days
post foot amputation a single dose of radiotherapy aimed at the mouse’s chest wall

was administered under general anesthesia. Five radiation doses were examined: 0, 2,
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transcription-targeted vector, AdJPPE-1 (3x)-TK

conpared to the non-targeted vector, AdJCW-TK (p=0.04)
W@ poogesassB6b- d). The results show that conbi neRICT/IL2007/000242

treatment of system cally adm nistered AAPPE-I (3x)-TK

vector + GCV + single dose Badi ot herapy synergically
5@ QOS5 BY. B §lecl t I16mBt $GRS e A i

%ual ther?g;_ Wi ?JF} !éggagn%ﬁﬁr%&éﬁ?ﬁf ?feri cléene urkfgdedr%%ed uee
begantie dposefweiplt, PRt iy 8%)znpefomotastatic SjseesegiMouse sacrifice was

oA TRl e P RS

wePIRBAIRREI EA1BBY HeARNoRASH FBZhRGERI dut of 6 mice treated with 15 Gy
endot hel i al -speci fic expression of "SUICIde genes”

digd fyeithin adaysSwsTradiatiRPE-withoBk pny Bignscof haygi metagtadiBMouse
xgchg prormtﬁﬁ1 in conbi nation V\/I‘t%d} Fas-chinera (Fas-c, .
CXEERIOPY R 3RS PRHTOBT Wat BftdsdReranss of adiwontetkededay in
tRarPARES deveR) GHhrd ' ' ' t i .
prant racycl i ﬁebgilggfz%si deéd&g&%?%?@%ﬂgﬁ%)& gegp%?pqué%ligg?ﬂow
umendieaswopsy Wgs pefirmedr Ofthe egehdedtnidd, bye nasse $&e dxdided

b EhBlolehf | e 7 1y oL o e Pk b AGEDWp and one
frémdthe 5 GRgrdtipt TROMdaNaRetithilt %ﬂ:fgﬂ?%f &P Eéét?é g?\?f‘}n 10 Gy was

-Fas-c or DOX alone (Figure 9 ese resu
lOiggldﬁhalaﬂ@]‘E phtoe athee @ﬁgysj lt)]t(ti’im)s op)l}oﬁﬁﬂ_ifipald:sadifféﬁenu fioch ﬂhfe group
djr.ec I Ci adot I um specific expressjion o )
u e&tf’ﬁli‘fl%}bﬁ &{Y Erlidh b%@?%‘l{e ég??exé BRIkt Bentignad e tieped with
150Gy RidRabh Ao ithb B dag@,%i)chd%@ ngnggd?—:tof mefastases. Mice treated with
apopt osi s-induci ng Fas-c expression an chernot her apy
10r @3 wkhibited ahiayhdignifitdit diasientsyeighpiectuetitgol h@hysapost-radiation
Condi tiqnally replicating

apo I S.. EXANPLE 3 I . . e
(F%ﬁéq%%ﬁr ﬁén%?é’cflag ¥ Sosaplradiotherdyeyasagithsr therapeutic (Fig.
. ts . i . j i Ils
YIEACEL, S8 oY UR A UL i
cel |Syhengégicaupprestionivfoieiastatioiisahsedn seuridNEng @akdhdvd Yith

10% heat | nactiyate CS, 100 ng/m_ penicillin and 100
coliiet SLorlgRarpl tedaskeaiy AtaTIeRNoh o 8 uhdars capirol of the
PRElZY RS ERy b cPork ' l ) mi

a0 T S b R R h AR, LS b KB mice
aggd, Bt weakd were Hngtulaged cathe LDVRM e antoaihnilefy fb0%mdedlie foot was

e Y BB e 00 Bt 5
posiUMBRbutGSITOI R BFOs 11 GGk MEPPRLPML)-TR or AdCMV-TK] were
injected into the tail vein, followed by 14 days of daily intraperitoneal injections of
.GCV (100 mg/kg). 3 days post vector injection, a single 5 Gy dose of radiotherapy
aimed at the mouse’s chest wall was administered under general anesthesia.

The mice were divided into 6 groups: 1. Ad5PPE-1(3x)-TK + GCV, 2.
AdSCMV-TK + GCV, 3. saline + GCV, 4. AdSPPE-1(3x)-TK + GCV + radiotherapy,
5. AdSCMV-TK + GCV + radiotherapy, and 6. saline + GCV -+ radiotherapy. Mouse
exclusion: Four mice died soon after leg amputation, four mice were excluded sincé
the primary tumor was too large for enrollment, 7 mice were excluded because of late
primary tumor development, 12 mice died without any trace of lung metastasis, 1

mouse was excluded because of bilateral eye discharge. Of the excluded mice, 14
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Inc.) are cultured in EGW2 Bullet kit (C onetics,
Bi o- Whi ttaker, Inc., MD, USA). Human |ung carcinom

w@edo/obdsee (A549) are cultured in MEM cont ai ni PQI/IIQ967/000242

heat inactivated FCS, 100 ng/m penicillin and 100
ng/ M streptomycin. Al celi3s are grown in 37C, 5% CO
werd \ehBliHel 1R fhr@ LARARRAT, © wgﬂeaéﬁllﬁéd bl D%IAOVL@'I “Qeﬁ:&?lr@oup 2,2

construction: Plastnid cloning: The c
fibocgrbep Askbfiromgreud,d foore groupt adefroml groyd @ cl oni ng

or ombbes "Febitomitt rEPRIERYTIERT Gl BoadBpbdian survived

m?niﬂ’i'c%l y W& InEOME 34i0s 1PRE 0B ﬂéa@nﬁ&ﬁt?ro@‘@%qst) $iire 86a).

he adénovirus-5 DNA sequence "fasm d
Mgirenver) 1hdiotherapy isiapifidastly ipothtiatad ooly the aﬁ’gaﬁgd:mp lendnih«ﬂral cell

o BOP B R pireliet A4BRE kTP e BhE A agfed vector,

A@@MWFK t(}gl'he ) h%}p%g-@e HeCREURNSHIRS § ﬂhﬁi @&hb ‘g@&ttl%ﬁﬁ‘nent of -

cl oni ng: I'mera was subcloned into
sysRAGRIEY- ddmipisieredahdP RHRACSIMIIp betorpt GEV ¢t singlkhdise radiotherapy
}pl asm ds q\)/rere CO- transfected with pJML7 that contains
SYPgLc g FURdVAL ﬁ%gle?sﬁ‘e‘ﬁ GH&28nd wer e

co-transfected wth cal ci um phosphate nethod into 293
human enbryoni c ki dney cellline (ATCC). This cell-line
was designed to incl udeEXHMMBLE §éne that is necessary

BBt ot Bt SRens At g1 09
mmﬁ@usyﬁ&germwﬁéé,@éhtwmdahém cEBYeRifichp %-@iﬁo%th

approxi mately two weeks reconbi nant viruses are forned
and start to replicate adedofibicitl y cause cel l IyS| s
ed and

Viral_ colonie res ar at 0 a

accut‘n Aef nSe eftagfei SHEEtY o F%mgig% 0?18% @Vmﬁwn ﬁ"@glogemc
edd®HeligRégebific @RpreSiGNbS WARIRS Fen¥eT Ehd? 19 I99S) DK X EET-€ (3x)-

by conventional prior art cloning techniques.

FaondiavingnalBRE-H@p) premotay na@gmbmahqls Wlth?eﬁ&})—chlmera (Fas-c, see

t L.
I SRSy TSP aaE S RaSEIR G BT Ao ma in
cathiAgnty O the ahihr G c RS %@m&fa&d&%ﬁ@ﬁﬂpmm@ 5 DNA
sequence, has been nodified as follows: the nmultiple

cl oningptesis.@s aredsured hy cell suivivah@hvidbility( Ssesatdigeenystal dolet

s Rised or B8 Wb B b Pt ke L PARATRRT (o -

FRLOPDIEX taSyifleAlRE AdPPY- PB&RY - Bis- Mot DORt albddt (ﬁ%re ).
second plasm d was constructed by subcl onin

sequéhrse resulisnngichtREBaEEPPPE-ds@x), préDo®r @smbenwé)to direct
tg' g]reﬂﬁ {0 dotﬂehum—spec itic eggre\sl\sﬁ"‘onn o}’ dilgcr)r?aﬁfleergpe%%g g%lne cons r%cts
and that the combination of PPE-1 (3x) dependent, apoptosis-inducing Fas-c
expression and chemotherapy results in highly efficient synergic endothelial

apoptosis.

EXAMPLE 38
Conditionally replicating Adenovirus vectors

Materials and Experimental Methods
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translation of two proteins fromthe sanme transcript.

The resultant two shuttles were |inearized with Pnel
waele@eserisen and subsequently transforned into PCT/IL2007/000242

Escherichia coli BJ5 183ADEASY-I (Stratagene). This

type of bacteria has alreadys been transformed with

PADEARYC i ABE fle AOE rE&f&ﬂkﬁhFéelI@@?A]@é) bttt Human Normal

adenovi FUS- 5 Sequence, except E gene regions.
skibhEbrpbiastsi- AeSIu Béllahms v oultwrgd irs lave gorbienaVIEM canteiming 10%

he b b Sh I DEASY-
el Soionl ST PRI 24, BOCEASY AL LS ot

oS RSP O Sy seom o

an§ 8193~ (hiuffan (AFonic khkey)esdll-tiiest die cattoeddurisgh glvaese DMEM
described for the replication deficient vec

copaiing $6%iciumt irobt T ECERAMRE A oeeiin B e ireptomycin
subc| oni.n ener r
e e AT S

In@?%TenQulﬁﬂ&P if BNy BRIRNgotd1ehdttk, BR)-hittakeg Thal MM BEA).

replication deficient vectors and CRADs were 0
Huwoars lungetaedneros oeliling (8649here MV@#@ﬁtME% GOIH%WH’(gd]sO Yo heat

ingveiedc RO Hadpl Burcib AT HO0r i PGz AL o8
gr %E?Illi B?J&ge/n@bz éguﬁgdlk'gé)éﬁnésggerecmm PPE" (3X) CRAD,

CW-El “"Transfection experinments:
BAEQPraswlidsielnd viral bextome censtmictioned in 24-wel s plates

074" ngmid Gontogs; DiesTIONA O e LGS 6T ANG apf ngp the
Tt @}ecl:lo ﬁgts% of R piRadion ﬁiaﬁl‘ﬁid QﬁhtaﬁﬁngﬂCthhﬁhoter

anst e€t1 on I ciency. Lipofectanne and
Licpi@hehivitroger), phd $nt¢ pRACPPEg b plpACavigbeantaignf PRk s promoter

S0l LR s (CTe oot Bl bISHBR B dhes
Th
%tﬁﬁsﬁ%g@d@h ng g@g_ﬁpﬁ !raﬁmgﬂflz ﬁgl}{ﬁgrtézggpl\jmﬁﬂﬁﬁ?ﬁg&smld e

i tifeClaomidgrwet hpresoisty (:xannd an o 28k FEE Werss tesddinpgell] gulgure
in normal gromh nmedia) in order to reach to

niipnsfstiors-ty of infection (moi) of 10, 100, 1000, 10000.

The my Na$e CRINAILAFAS-@smEfswvas sub-
nurrber))ﬁ(lfap}w rurélggé‘éér(ﬂ{’g?igdg?ﬁkcel I .e Target cells (BAEES Su

clanet aﬂa)pmmmemp@embpm@cmwmp@@nmeda ﬂ@ﬂ@dﬂﬂéﬁm@ﬁ were
C(f—\tggqtlggxg%c{ %T Spug/té]hg{l]lpgﬁ}ﬁtams most o the denor{f?rus 398 genome and were

co-transfected with calcium phosphate method into 293 human embryonic kidney cell-
line (ATCC). This cell-line was designed to include the E1 gene that is necessary for
viral replication but is not included in the pPAC.plpA or pIM17 plasmids. The
plasmids undergo homologous recombination within the cells, and after
approximately two weeks recombinant viruses are formed and start to replicate and
finally cause cell lysis. Viral colonies are separated and propagated and their accurate
insert orientation is verified by PCR. The replication deficient vectors were previously
prepared by conventional prior art cloning techniques.

Conditionally replicating adenovirus (CRAD) construction: The CRADs
were constructed using the AdEasy method (Stratagene, LaJolla CA). PShuttle-MK, a
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containing the viruses in the desired noi's mxed in
0.1 or 2 mM infection nedia for 96 wells plate or 60nm

w@bk@vme9essespecti vely. The cells were i ncubat edP¢DIL2407/000242

hours, followed by the addition of fresh mediumto the
transduced cells. Evaluatiorms of vector replication

R A BOHRARINCpArR A ChE Aeroviray-5 AHNAL & g
pand ApoPer cgcrl')age |1t eACClljlr ate mersqgél}l& %ssﬁgen%t)@f‘ﬂed as
f(hhip)ws th@smé@ple\ﬁébmng @rtty&tdamglw avthén pShatla (Sngmamle,amzsmlla CA)

TN e Y T e
LiRS the' MK Pobtetval ké}ﬁz{ced Y g - f)@ d}HH{)IE ﬁgég%ﬁd plasmid

(PFU): The viral stocsweetltere store
wagowstrusted- by siibeleming (IBBS) sequértcar @ronf p2HES>EIYIF$’ prasmid, BD

Bl R L abd EAS it NG of e R eiicr (20 ot JREE permits
tr&ﬁﬂattonﬁfﬂt% dﬁr%lrﬁ%lﬁ thd ?a[Iﬁ'@H‘hﬁ’s@hﬁﬁsf lﬁgﬁé%ﬁ‘ftg tlthVopﬁﬁtt?eg Qvere
i'ghe

was repl aced by agar overlay. The utron in
lipgsiciged pritgBes] digestapp and stbsadueatly apmsfoxisd tietoYEsherichia coli

B ADIERT Sefigie)t SRt Siactyie Restierd bynorassiopmed
‘wﬁi

RATRS ¢S zl%lgﬂnﬁn@ﬁﬁﬁ%§nﬁgﬁ ('i)’x?)é't SEe h8RJvRaL 'S%P?uehge except

er tote the’ i nfluence apoptoti c i nduc
EY iandaE3 rgepd regiinsofihe ﬂM{niaAﬁndagd) homblogbus@sombimhtich within the

R T DTN CREE
g&Rhle. YS! &c@ﬁbﬁaﬁtgf\yﬁ%ré 1%(% r Phd GfBitkE &%ﬁnsi%@lrehymgﬁ calcium

few hours after vi ection apo
phasplaté erethodi into 203 dlmeae inibeydnio Ridneh lcble-hhat(AT&m)pTHé k&t of

f d ft f ht enhance ral
th GrosEuCy Sl boor e reRIE GG Rlemh/. FAS. t 0
d
i ndugge ﬁ&ﬁ?&e%‘nﬁq Ak yElEL a 23 I ysg b?/réﬂb 81%11&1% the a%/eneral

apoptosi s was eval uate Vi o
profotear ANV (tcyto@rl%tgg]l@Wﬂu@Q))efor&M EAget. OMINEN virus is ubiquitious

c ncentratiq ngé 8 %Nmf i nducedapopt osi s wi t hout the
Ve EPI R radetrlal s§1s. whi 1 e i n | ower
CONncepd Tﬁidv@iggrkpgéafﬁogﬁ%ﬁ%wﬁ? SRy aﬁ%&ﬁéﬁ% x%re g'o structed

ligand in or apoptosi's
accowlimgielthe swvemkhtioved naslsaiged by pl aque devel opment in

293 cells. PI ue devel oprment occurred at a higher

r at eReRlication.deliignt Fo wect or, conpared to a

non-ReRt 'P%S n v CCI?% EUC, e

(Fi gur es 8 and g g%cséfél ng r at %Q%F‘%gﬁ%%\ﬁr firefly
ludidaredeappater gams), RPE-4 (Dd)-Iff@ques. The ability of

PPEl-gx E_rom)ter, with and without the intron, to

i nd

PPE-1(3x)-CRAD, PPE-1(3x)-Fas-CRAD, CMV-E1

Transfection experiments: BAEC and HeLa cells were cultured in 24-wells

plates to 60-70% confluence. Cotransfection was done using 0.4 pg/well of expression
construct and 0.04pg/well of pEGFP-C1 vector (CLONTECH, Palo Alto, CA) as a
control for transfection efficiency. Lipofectamine and Lipofectamine plus (Invitrogen,
Carlsbad, CA) were used for transfection. After 3 hours of incubation at 37°c,

transfection mixture was replaced with growth medium.
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transcription, was assessed by the luciferase reporter
gene (not shown). No significant differences were

wobmenyss2 These results indicate that repli cap¢Dm2007/000242

adenovirus vectors, such as the angi ogenic,
endot hel i al -specific viralzzconstruct AdPPE-1 (3x)
d e er {osEprv-pduci @MV-LUC
if({'isgﬁ&lé’e n g@égﬁ}gﬁﬂﬁ Eﬁg{ow g%ﬂg 2%(352 hanced by t
PPEAAACY wealiluegdopitl thecinffaction gadwihheedio S(COOEIIIHSSZ% EECS\A-HSEad

of 1 (ki agEAl GroVHRRGSHR) AR @ s epsh KUROBRG RO ar BactPe (aed of
10 1be&@6&' fq1 Obo"ﬁsl§ théﬁcggﬁ éf ?ﬁé(ftﬁ)ﬁl K¥PEQsaLRs e@,ftrl}y%bel of

e con I'n pronoter on
virudéd etitaddet zéll.iTarged telty(@ ARE ned 203 siadeeen natded &4 hionrs before
vitro and in vivo, cells vverelgfected Wit

trww@m@tlth%&wé@il%rﬁﬁ% el mimuyt HWQ%W%PG‘Z%‘HWFB sghion

s

wellk 1416 tdrVedn@h fsiste, edypeativeBr ailbe sse]mwefe uesbabd -fbi Kehours,
structures forned in the en neered tructs

follcamdshyrth@:a@hm@f %ﬁbmdmmﬁo tgnpdis

ﬁ?ﬁlﬁa‘% ment a({ﬁe X etolr 1 9@1%%’[1%}? %# 'Rp&@@ﬁ%g@%ﬁgg ?{/MU titering

(see\UeId#@%ﬁd ApoPberetiitate K A ateqno Chembal Wési)hsurﬁ NUDl,rtsspectwely
Following 2 weeks in culture the constru

Crystalx@iglet strindugisis alsectsed e gvaiwie Sieaimemt o ﬁ%%\aﬁt%aed to the

en addit he nmedi um and i nfection
platg %%“\Qfa@? S 2y Cal\argﬁ’b&eﬁa@ﬁt VEGF, a 4 to 5-fold
| NEERME AN DirlihBteP LRRIue Worning st @vay HHF' UenThgewabstocks
vessel "area in the sanples treated with AdSPPE

wereVEEFed, ard) stoppes af o&!h@ ( ISul-confiyent | (R0Yop ciityrs ot &gﬁ é§ﬁs was
1nfecéed{ fﬁ Vg g\gf][lfyg n‘{lf Z Sy\@r %legut{u ochéanﬂJe%’ﬁo% media for serial

egra

dilut¥as qubaci Zefy onf&f tvid ﬁomanh@medﬁum vivagowashbé g PBSlehd was
included (i) Subcutaneous Inplantation in the back of
replagai byndgee oveddy) Thephighashdilotion i ovhidthePlggugs Mg eppparent after

apprgﬁ&@mﬁ% gf Wi dg s (?otgléigdﬁ%e tht(:lclcn'n e §gﬁ$r?ﬁle{]§1{f% ?EF@‘%FEPW -

t of nude m ce

plaqﬁé’fb‘iﬁﬁﬂgcdmtsfhe constructs were perneated w th host

bl ood vessels. Constructs infected with AJ5PPEC-I - 3x
VEGF virus showed an increase in vessel structures
conpared to control CoNshLELS.

Cytotoxic gene expression enhances Adenovirus replication: In order to test
the influence of apoptotic induction on viral replication, CMV-FAS replication was
tested in the 293 (human embryonic kidney) cell-line. In this cell-line the virus can
induce apoptosis by FAS-c or cell Iysis as a result of its replication. Early (a few hours
after viral infection) apoptosis might interfere with viral replication, while late
apoptosis (a few days after viral infection) might enhance viral spread.

In order to test the ability of CMV-FAS to induce apoptosis, BAEC were
transduced, and cell apoptosis was evaluated by ELISA-crystal violet assay of
viability (Figure 89). CMV-FAS at higher concentration (10000 moi) induced
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To eval uate tissue-engi neered construct survival and
integration in vivo, we enployed a | uciferase-based

WO pgioggssystem The in vivo imagi ng system (| RCBJL2007/000242
wor ks by detecting |ight generated by the interaction
of systemically adm nisteredgluciferin with [ocally

oA b S5 38n SONRE S 31 AR 0056 Shetiddions
whaig héeelrfas additon df8hé Hgurel iporder t¢ ducaaplodizt ati on. The
constructs were then placed in situ in the antei(;ior

abdobVhaE A apesad fiper eell ix cedles appaved bralaque deYedonment in 293
S b j t I e it
ool s LGEE WEelbitheht MEunl bt n Bl S e XARRRAS vector,
congpirécbto a Tbn-epdmosis Welaking fetlodow ONIVELUGE Y obdeeedniFégires 88
recsi ved luciferin to assess perfusion to the
and; &9 gecardige e Bieapte obplagredevelapsest pasbize ofifleiesd wit h
Ad5 Calers | nf e d _lat.er wth .
v 3 P SO SE PO SR A Boutlus Bpgn. to induce RNA
trasodptiols e aseaet &g thd TubifAASE lep6itdreeds erod Bhatvi)l BS WidnSficant
.not shown). Taken together, these results suggest t%nat
diffgregpesgere obavsdon wit h AJ5PPEC- | - 3x VEGF can i npr ove
sur vi % an] ' Qf | nt.ed engi neer ed
C1 sonlis R8s, BRE SNl BR0h SUREPUER TEER i es the
angidgiehic eddothddiabsfdcHlc Wiyal BohARY IAMPPHE- N3k) @atABd hddeinabove,
comon response of many tissues to reEr essi on of
begHBe qpeniosissnducing, ekillgi egeneat yush ast FARdegebeuenhanced by the
' i LD rgsponse to conpl ex signaling
a%@%é@?\?@&%{ﬁ%ﬁ%ﬁ?8{)§E§8uﬁ'at ed autocrine feedback
| oops governing vascul ar honeostasis (see Hahn et al,
Am J Med 1993, 94:13S -19S, and Schranek et al, Senim
Nephrol 1995: 15: 195- 208XAMPId 3% to det erni ne how

PRSP R D R AR S50 SR Bl ey

pronoter, the in-vivefkeyimkerell thsugsnescence was
measured in ti ssu&g in transgenicm ce_ transforne

d with
a nu@ eder &R istdyothegtlsst obrexprresipn ed e NEGEnyrdsr ithe control of

' ' i : e
BB S ARl Eil 3tk
inadiva, teB¢ watd infecte] wille ARSPRIDC- 1834 VEGH aglednstrittdigere analyzed

Bosent an. Bosentan (Tracleer(tnm) is a dual endothelin
torsé‘?:gﬁtegfrgd(@l‘"&s‘é‘ﬂ%mé B8) ant agoni st presently clinically

?‘ppfﬁﬁﬁx‘é dlgfsh@\wéfﬁl%{ ﬁﬁvééti% of il &I WHAASPPEC- 1-3% VEGF has an

i mpor tantly pul monary arterral hypertensi on and
inpudtive neffgctf oormsnter dndarigent cvesielelike akiub@rdsheormed in the

PPE- 1 (3x) - LUC construct of the present )
engineered constructs. Constructs were grown with or without VEGF supplementation

to the medium (50ng/ml). Parallel constructs were infected with Ad5PPEC-1-3x
VEGF viruses or control GFP adenoviruses (for 4 hours). Following 2 weeks in
culture the constructs were fixed, embedded, sectioned and stained.

Comparing between addition of VEGF to the medium and infection the cells
with AdSPPEC-1-3x VEGF, a 4 to 5-fold increase in the number of vessels and
percentages of vessel area in the samples treated with Ad5PPEC-1-3x VEGF virus
was found (Fig 91a). |

In in-vivo studies, three different models were used to analyze survival,
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i nvention or the PPE-1-LUC construct as described in
detail by Harats et al. (J din Invest 1995;
W@®20018%B8214) were produced by cloning net hods M&I/IL2007/000242
known in the art, as described in detail hereinabove.
10 week ol d PPE-1(3x)-Luc a8 PPE-1-LUC transgenic
FR . = i . y ' . | t

O e LB kBt Tkt pladels
ind0dethgis Subdutenenes Enplactatién dethedrack d IEHX mitwy (i0f Implantation
. treatnmept and or the or the mi ce renov

intothe Hgg@rtppgwclgf%?ﬁlaﬁ? TR @g& 2125 ilﬂ%&)@qgmpxg;’ of paterior abdominal
' ' : ion herei nabove. Figure
In%%§§%g€§9%12¥h?§g ﬁ%ggﬂﬁ?%ﬁﬁh%?onoter confers tissue
s pecite constrecte xyere psinosatedf withdostelelood ivessels. genstricts inffieeted
,trggs enic mce. Organs hayin norrmlly%?greater _
Wilh A6 G -Be VEGR YiTussliewedan gk Wnsagd strupturgs gorppargd to
confSP&hs nt, brain, trachea and |ungs, showed an
I'ncreased Tumi nescence intensity, as conpared wth
liv or .ki.dney. |n.nost, organs, ver,. | um.nescence
|t o PR SR bRy RERE sy T B mls RS IR we
e _plggaadea IRMfBAREAEAD iBsTh is§étéal Tas ihFide iBAYingtdysem (IVIS)
i'ndicating that endothelin receptor antagonists, in
werds thycdatenting dight i gehetbiet drys thef inteniestion eafesyistsmiienllyeaapigistered
can. act.jvate. .t he endathel. al ecifi.c prompte of. . th
eE ot TRrah At dFbTee Tk BRI, gy Aleno
ASSBERAS NaRsOf AlNANSgeRe SeltodRt Mififekase3%dr 48 hours prior to
transcriptional control, in atissue specific manner.
travisplentaoms nfheo fonstvietsswere thent ptaced liy|sip in the anterior abdominal

r eproendot hel i n-.1 nRNA,, and.ci rcul at.in ndot hel in: ,1
oA Sl TSR ot oy -SPIEes: Haf e ol e 0 1wer
xR VT B 1S ot it RS tIBRSEMuARYY tPsciead 4 POHERNEChB]. CEhree-

expreéssing Luciferase under control of the PPE-1
fopr wiedksefolloiming swgenyethgl mise ireceivedrlgeisesin to assess perfusion to the
.endothelin- 1 tr&nscription (Figure 97A), and
S PRENestrd SRS eact i ve endothelin- 1 detected in the
plasma (Figure 97B).. In order tqo further deternine, the
D o T MR BB o o JFECE (eLa i dRegaifh AAV-
t SONg T, _ : et e
oY RST 1B IR A i, Sl Rpltecks BEATRE Blieh MG uiterasc
only (resulBenod sld wign d Dhlkedl togethet! thgoniesiiltsBmgpert dmt in vitro infection
masconEared to the effect of inhibitjon by .individua
Wil MPPECalrBagOREE teen gmpore) suryigeh sl vaseglasizatogy ¢icinplanted

' %%&H i, USA) and ET-1B (BQr788, Signa-
enzﬁngrexfegﬁf,sﬁgtwn ow%, M ssouri, USA). Figure 96 shows
the luciferase activity neasured in Bovine Aortic
Endot helial Cell (BAEC) cultures transfected with

| uci ferase expression plaSm PLESS the control of

o AR Rl A oSy AR e

hourA common response of many tissues to repression of angiogenesis is the
upregulation of endogenous angiogenic pathways, in response to complex signaling
generated by the auto-regulated autocrine feedback loops governing vascular
homeostasis (see Hahn et al, Am J Med 1993, 94:13S —19S, and Schramek et al,
Senim Nephrol 1995;15:195-204). In order to determine how such a mechanism
would effect the expression of nucleic acid sequences under control of the PPE-1 (3x)

promoter, the in-vivo level of luminescence was measured in tissues in transgenic
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treatnment with ET-1 receptor antagonists Bosentan,

BQL23 or BQr88, expressed as a percent of the
wanioreaserl controls . A significant increase iPCT/IL2007/000242

| uci ferase activity under the control of PPE-I

pronoter was nmeasured wth iBosentan and BQ788

mick 8Rh SR Rhe X With Rucid AciBEBRFucElr thé pRiRt@daMiioh-including the
Bosentan and BQr88 treatnent (at i resulted in a

lugifamn@UL) Feho boddr P 4Ss) conttal {PPEAdd8)-BYC]vwith and without

cQ red to, untreated control, respectiyel Fi.gure .

BRI Pre O P aecig BO3REEH Jierinh (hECeE™ is
14 r&IepRP (BT AR ¢4 iSt fr6Rhdy Bodi

dégélgiglt%égéét ﬁgr, (t heggar esu%tnfégélhgt\/ért hall?yt helcaianc goggg fora
vapietyp rade irdiadations, nnbsihrRkidortentt spulmonay parterealt byer@nsion and
ugllagcka?. are nmedi ated by increased PPE-I pronoter
PLRensry \?"fosisrrpl yi ng enhanced transcription of genes

und Aii risdasil SpeRs -k t .

bl oclaneni SR, (arihg e PORSOVREC, Colueh df the  presen
ingerttioni drythe RAEHeL UEt @oseuct botdesdribed iin detad iy Haratsi ata). (J Clin

o8 SO0 PN LG SieBE By Rlonisiangthoghyiel) ke in the art, as
désQineal &f QieYéﬂilL hm:eﬁ&bg)%. as gy agtdviold PPE-1(3R1LEHUENGC PPECRLUC

expressing the luciferase reporter gene uhder the
trasgdnmoinicd, (BPEin egehqarotmrwerd kither fellicsallppdeh ohaw diet or chow
.al so d for evaluatin T-1 e ession in. different
dlﬁ%‘f’ﬁ%éﬁ@ g?%lf%gefyc‘gwegtaatfgg 50 RS ﬁ@ﬁ%@% ﬁ%‘ir&@ﬁgioé‘ﬁ, ¢ Tast day
I i 1
ol B en® B R B Dp ot My i Vbl £ BASSRBRE of
lupriiosodnee imemsitnats desaribed gethedMéthodbess ctiorbledeinalveaienabove,
gene_t herapy, as_other_long-termtherapeutic )
modaligyiee¥ shoysotﬂﬂﬁteﬁwc%?%qi @31 sppgfererIbye s presific over-
is 0
p AR o DRIk lobin ol 8 ¥R e ARRL el DORER 88984 normally
gredtan sgdnthedinpaotitvey Nswwhna< hew e ané dutedarefl fo adeysenfextent, brain,
treatnent, inflanmmati on, anﬁ soneti mes severesi de )
tragheg @pd lungs, ghaysd s ipcaeased hummsicensaRiensIty e & sp@Bated with
' . h . A I
S, e OBt Sl RufloRce T b By R, Rty
erhgader Supaides@si inaheadne Xicsne) dypdBddtall adneinstraiseayid. O#d), thus

. mce bearing LLC m cronetastases, and treated with_ .
ingicating §h45e§‘%q°hl?ﬁflh ECCRRIOT TANERERNISEN e PAFLICHES P | l(lféieytors of

%@@(@%%%{Q‘?%&%ﬁ télg regg‘?‘ﬁ%lﬁag}éiigcmﬁfoﬁ{oté@ B the present

invention, and induce further enhancement of expression of transgenes under PPE-1

(3x) transcriptional control, in a tissue specific manner. Measurement of levels of
intracellular preproendothelin-1 mRNA, and circulating endothelin-1 show that
administration of endothelin receptor antagonists (such as Bosentan) to the transgenic
mice expressing Luciferase under control of the PPE-1 promoter, in fact results in
increased tissue endothelin-1 transcription (Figure 97A), and increased
immunoreactive endothelin-1 detected in the plasma (Figure 97B).
In order to further determine the specificity of the enhancement of expression

of gene products under control of the PPE-1 promoter, the effect of inhibition of

endothelin receptor activity with the dual endothelin antagonist Bosentan was
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Control mce were treated with saline. Vectors were
injected 3 tines, at an interval of 5 days between
wo mjogorisen. M ce were sacrificed 10 days aft erPCEHHEE2007/000242

vector injection, for determ nation of |evels of
anti bodi es agai nst the adeampvirus and agai nst human
- o . .
comied o i IR LR, B SRR yRig] Skl aRRBR of BT-1,
(BQ23elSigmb-Addticth &t €suBgdlinsturih LisA) TF-BY-1n€BO788ulma-

to be below the | evel of detection jn . ..
Aldpgh. PPE(GWES. PAlssqur OSRby RIGEs Sanahavis it dusiferass edctivity
= TARVACT AV T ' :heajc j t .
melfHER BE S Rcl EhepBehiIe cPl "G ABCR ofRpt ' hnbltficg with
luciférher expagaion gilashtids @dien thel comtroheXBPE- 1gprdmgten (plesneid pELS-
simlar anpng, the different vjrus-inj ectgc{ r_ouEs
LUEFjdgscrihsd) herginaoye) ear, Fomdrql nyy ¢4, romiee, d¢ B)?r!fg‘e ¥sl hour
: S| f
e B TSl b s B O P T8, SEpressed asa
per¢cemtunthesyatfad controbspect i ve of phyl ogenetic proximty.
Exanpl e 42 Corticosteroid treatnent enhances
expresEndicagt ingreass ganbsiiprse gByike under 3& fentrol of PPE-1
. _ ; Chi .
prof Y ekiundF SR RheIAR M 13788 UckhniP b BbEwitn BRI
(ET-mruigagoalse). aipexehian iand BX) Z88ewedtipat (atrepl) eésulted in a 1.6 and
recombi nant adenovi rus-infected _endot helium (Mirata, .
1.3 dldyincpgape iR duciiesse metvih compared tg) uisaisd; opgirol, respectively
i 205k N i NRREERRIas RACOLBIATIH S V4R iioroce ransfrcted

cellef{ddte heyxbywiy) vitro and in vivo. In order to test
whet her corticosteroids can enhance, viral -nedi at ed

t r ahdgantosethph dhescoresils shrivithel thel incesesed Prsaemendefbelin-1
oNATRLICUE Rl 29 RSN STRUEUGH b hudiue ey
profdote@rR &0y timplydi e brnhaéddPkansepptidrest gods ngds ePBheontrol in

were treated with dexanmet hasone prior to transfection.

respoge e B Tolrespimsblopisadel Jarther aeingsepredJdifoh profaelsupEyity
canabc'e @e%c‘fgd’]ﬁoth lfﬁ—'v[ oé%ﬁigmp\g{fo qgr %}%E%Etiﬂz?gé :?égﬂlt Qe%%i tléfa%n?lﬁs,

I ncreased nore t1mes | eate
respectidtigexanmet hasone prior to infection with adenovirus

expressing luciferase under control of the CW L
pr ofidtsepwp AeramERIHE) MRV leveds correlpts uwidle duciferase taciigigy in
i tipligit |nf. §e Fi 9 ;
bl RS T, Gl et R loRensci R e hurg) of PrE-
pro@idrV € Thes; ofildi Maddl Ghesd afdoUgiea Sfoe Rivalaiige EM-1 Gkphession in
~under the control of the PPE-I pronoter, i1ndicated by
differrat egthwinbisiclggied nstetes. oinclyflinghbynegensien stapeasi and; paug sepal
-8§IIS. Thus, corticosteroids can enhance
failure. . . .
viTal -nedi ated transgene expression in

EXAMPLE 41
Transgenes expressed in-vivo under control of the PPE-1(3x) promoter are
not immunogenic
As described hereinabove, gene therapy, as other long-term therapeutic
modalities, is often complicated by endogenous host immune reaction to continued
exposure to expressed transgenic protein. Immune stimulation by the transgenic

protein can cause reduced efficacy of treatment, inflammation, and sometimes severe
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endot helial cells, and can be used along with the
nmet hods of the present invention. It is appreciated
wWao b@av/ogesst ai n features of the invention, whi chPEr/BE,20670000242
clarity, described in the context of separate
enbodi nents, may al so be pi¥vided in conbination in a
sidei offgc®. difoadtrn®dst tHedyEinaRtne, reviuns® ustriiggines espefsetihsing
i nvention, which are, for brevity, described in the
the gﬁtré&qtm@fleaulgmg elemenh of) theepreseridyvention, HEibedy fitede ggainst
SHRRAEEhElon 3ha TRIARY (5t bARL & SURERTRLARY 1 00 mhdfiALes,
I'nventr on has been desc I'n conjunction wt

ang rm%ateﬂlveltlevm&s rBehtise thediagdINF-RU dl}ﬁna‘dl(@k@ﬁPPEhﬁix)l’mﬁ-)c and
alternatives, nodifications and vari ati ons be

AdSPAY divs-0). o the 44/ G rapprtescRang (AHEPRIE (3xAd s} (4 W(},ﬂe»per gFoup).
Co&%’ra Eﬁceen\gerg eBte§ gﬁﬁlas%ﬁn Il such alternatives,

I"ons and vari ions that fall W|th|n t he

Spi Ndetars el RRdtedopaey bt ihitapaerdeatiys baiv@dn inféckion. Mice
publications, patents and patent applications,
ware saetifined 1 deys gﬂ@p@@ﬁ Wcé%rt inigstigne fqsedesermination of levels of

angg é?ajfo %9%12{% gth ac%e o e sa [cu%ts%/ h\?l?{alg%&%;ﬁgaﬁﬁ p%t&ntel;lsressed

bylthélirysgeisd m@étwdl @ﬁgaﬂELMmﬁy or patent application
was specifically and individually indicated to

be
i nc Mmpmt@cﬂyﬂéﬁ develssft anéibedien against hugwadi TNIGR1 were found to

bectbeil) ::tgnllegvrﬁl gﬁgle ec{@f ?r%'é%g C}ﬁ;g@x T eé‘ Egéet&f %11c§8\§/lgéﬁ§as these
1e¢elrsawe§e,lifematfv%fyemgﬁ Gf thé nd¥Rtrbabd QVlﬁ}Sth@rrldﬁEsKéélﬁc LA ORIV -fas
present invention. WHAT IS CLAIMED |S; 1 n article of

veptan (Jlflac%h)eA@bh?m ferspeaingailbk ademy ihbeyona antigrs: werg)siilar
nucl i d. constr.uct ,whi ch np e .
R Rt SRRSahEEhe 1O ARREP SO et el dpaigs thar
tra%%bhe@éxlﬁreﬁ}é@ Q¥ind thEePPRI183X) RoB§RN of e ffrédehhinvBntRiaQurk Bell
ii1) a nucleic acid sequence encodi ng an

tolawgad:@ethebpst lrr@qmavmm iggspechive dlephylogeheticququisne
bei ng under regul atory <|;Eontr | gf said pronoter and
sai d hypoxi a response e nd (b) at |east one

WO 0BEePbid W eabREnt XU BREs %xﬁi@ks@&ﬁ BtrGrpRlbstinndbielibicdells
potentiating activity of said endothelial specific

pr orRscently,n & dpperbgPe ﬁh@l\ﬁ@r ‘thgih e@fé‘tlﬁpséﬁpld palekaasthgsone)
mat.eri.al co rlssal%% %\}f
oSt GBS Sor nOE Blunf L 8Rel PR lcd jmpgirgrent of
remhﬁitoideﬁﬁwﬁwlnf&%ﬂe&i@t@hﬁnﬂc Mutdigadti 8lg Aétténoscler Thromb
enesi s-rel ated di sease or condition in a
V@g&?]@gQOOS ;25:1796-803), suppressing pro-inflammatory gene expression and
optimizing recombinant gene expression efficiency in vitro and in vivo. In order to
test whether corticosteroids can enhance viral-mediated transgene expression in
endothelial cells, BAEC cells transfected with an adenovirus construct including the
luciferase reporter coding sequence or the green fluorescent protein (GFP) reporter
coding sequence were treated with dexamethasone prior to transfection.
| Figures 98 shows that luciferase expression, measured as percent luciferase per
ug total protein, was increased more than 3 times in BAEC cells treated with 3 pM

dexamethasone prior to infection with adenovirus expressing luciferase under control

of the CMV promoter (Ad-CMV-LUC). The most pronounced effect was with 1000
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2. An article of manufacture conprising a packagi ng
material and: (a) a nucleic acid construct which

w@erpodeses: (i) an endot helial specific pronot BCT/I2007000242

a nucl ei ¢ aci d sequence encodi ng an angi ogenesi s
regul ator, said nucleic aciﬂ3sequenpe being_under
r‘ . . .
SR B0 GRS BIA R B Rl paBC of
adivel reaghbinarp @réanofluabsdehiepoesin €¢GER) anderfthe tbntrdl ¢3EHGE IPPE-1
NO 15,cova|$§g$y | inked to at I%ist a.portion of the

progiEnindicated by dhe ephapcedmupqnrsolgrof i cogligpsieryid-reated gells.

one I o .00 IS sel.echedic et

Fur t R (pRlosRioB R OARER VR RENER TRRRILR, Shoression in
esfodelibl @llprandebe be usedalsypeitiy the meEhodrof thépresind irf@hibn.

packagi ng material conprises a | abel or package insert

indicating that said nucleic acid construct and said

moduf, gL th%rgéiawah%g%?%ﬁ{ feafllés e ti%\‘?e?ltti'oﬂ,gwﬁﬁh are, for clarity,

angi ogenesi s-rel ate I'sease or conditiomina
dssohip&Ctin (e Aontattt o€l @pafatTRMbodRidiE BAYPPAS| BY provided in

packagi ng material and:(a) _a nuc|eic_ acid construct )
craingdinh singlsrrmbpgiment; dronyerelataigpschreibiesafche ynvention,

. - .0 3 [ [,G..cell i ic

i e BOP M Tht Rsthin OB BOBME i Spelf Hrdholiifl g aso ve
pioeied BepRetelsion th anyuithBie isebdoglbyeiphi de whi ch conpri ses

a ligand binding domain fused to an effector domain of

a cytotoxic nolecule; and (ii) a second pol ynucl eoti de

r egi odin ' | at element being fo .

o9 AMSOH SR SR ARBLCTE LR 196 specinc
erBBodimsntd thegus] @i Ondat 1A giaag eldraatbek, odifibaIdk And ddrthtions

|.igand binding domain is selected such that it is
Wéhg%wr@r@ﬁ ththese pglled in Gamd. preseutingly.rt isointended fogeabrace all
: ' ub- ' .angi ogenk o cells. wherea
o BR3P SRS B B oo
soapé iof ahe sippaiddd efidiest or A Qimlitatdins, Spdtehts Wnat sxdng applications

nmol ecul e; and (b) at |east one nodulator of
mapidensg an dkis speafieationdre hphl mcoporaled iethepsnEmty &y irefigrence

acti vitv.of.said.cis requl atory elenent. i syper ai
PR NS 08 s R R bR cue Rl Pofent or
pdtéhedpplitatRac kag Qspbﬂﬁ@;ﬂgf landliig@ividaglly hadicgad do NbEC iofporated
acid construct_and said nodul ator of angi ogenesis are
herein By eederengy- aln addition, citation or identification of any reference in this
application shall not be construed as an admission that such reference is available as

prior art to the present invention.



di sease or condition associated with excessive

angi ogenesis in a subject. 4. An article of
wWOorwalgss2r e conpri sing a packagi ng materi al apdT/128)7/60242

nucl eic acid construct designed and configured for

generating cytotoxicity iny@a sub-popul ati on of
“”qggﬁgggﬂ&ﬁﬂ Blits, said nucleic acid construct .

conprises: (I) a first polynucl eotide region encodi ng

a chinmeric polypeptide which conprises a |igand

bi ndi ng domai.n fused to an effector domain of a

cyt ot oxi Anastide of manyfagfurg ompsisinecarrgkaBrg Matriabandge
regign e i [ .at or Lenment being for
di ré@ti ng%g‘%{&g‘é’gd. cg)%g% c(%g‘glll% C%ﬁ’%(pﬁgsﬁ%c pol ypeptide in

sai ¢i)sub-dnapdbiatliireldbparitid momote; cel I s; wherein said

l'i gand binding domain |s selected such that it is

cap&h)l e 8t legsirnierrery afiaglmexisy wsramse elemest sgirfotth de $EQ ID
PK%?*aﬁ@id sub- popul ati on of angi ogeni c cell s, whereas

'|hd|ng of said ligand to said |ligand binding domain

act (iviat ea swldc edcie gb@rendOraabsdifd £Habbkioydneti® egulator, said

nol ecul e; and (b) at |east one nodul ator of
nuglpigi #ad egresce drlie; Berles Aisaplpioroiconiiplt pesaig oprentotert andg said
hﬂ%%%%%#ﬂ%ﬁggbﬂﬁhgaﬁés regul atory elenent in a synergic

erern’sai d packaging material conprises a
| abed) er lgackagemonsRid: bﬂcun?mgemmt Bélbctechi dpaBle | 6f Further
acid construct and said nodul ator of angi ogenesis are
poteptiatingagtiviggolzsaid adatheligrspecifie praneierds srnagiednaynet;

exc Lye neo- larization.in subject. 5. An. .. .

ar t AP Badk Y oPLOES Pt oS0 gk Rireg wel ndicgrine
tha@Béld nGélbicaciUednsirGet 36H Gaid ARG 461 of k1 d@BRshisHE for treating an

configured for generating cytotoxicity in a cells of a
angipgappsis-selatad disedse ot cendidorcivristubiest. conprises: (i) a

first polynucl eotide region encoding a chineric

pol ypepti de which conprises a |igand binding donain

fused toAanedlé eEmafufd@iR ddnrisiheGyiaektdEmanliaritde;

and Sii) a second pol ynucl eoti de region encoding a cis
r eg(@at op yuelpie peidtcopsiiusg whish agimmsises:ng expr essi on of

sai g\ chi neri | ypeptd de in said cells of the tunor
wheﬁé!n ggﬁg%ﬁggg%%egﬁﬁ&Fﬁﬁoﬁ5nain is selected such
thatii)i t  hSmeapablcr! @é?&hwleﬁgocﬁné |2 Rhitd RS AN rebMlato! said
provided to, said cells of the tunor, whereas binding
nugeic sagid sequgherd being swridar Inegdatarybontioh pfdwirhiendatbelial spedific
pro‘?l%tg %H Ty rreg%?aq&%fnelgﬁleﬁtalwgich comprises at least a portion of the
sequence set forth in SEQ ID NO:15 covalently linked to at least a portion of the

sequence set forth in SEQ ID NO:16; and

(b) at least one modulator of angiogenesis selected capable of further
potentiating activity of said endothelial specific promoter in a synergic manner;

wherein said packaging material comprises a label or package insert indicating
that said nucleic acid construct and said modulator of angiogenesis are for treating an

angiogenesis-related disease or condition in a subject.

3. An article of manufacture comprising a packaging material and:



cytotoxic nol ecule; and (b) at |east one nodul ator of

angi ogenesi s sel ected capable of further potentiating
waetrdasy2 of said cis regulatory el ement in a BYIER2907000242

manner; wherein said packaglng mat eri al conprises a

| abel or package insert indfcating that said nucleic

aci daxonst muclcicancids epmdtrovtd dedpiosd ahd acgifiggedefirs gateeating

for .treating tunor growh or devel rrent in a suhj ect .
cytoxigity i |3cF%b"B?P1H3éW&i‘f S%taﬁglé?g%‘%ﬁef%l frid uslei & @OnStluCt
coﬁﬁ €4d-al and: (a) a nucleic acid construct designed

dl configured for generating angi ogenesis in a
sub<populaafiiso @obfhudacgldeg&eglon arbding = elitheriv pobipeptadd thich

construcf, conpri ses: rst polynucleotlde regi on
CORREISE Al l%fmen@ H@gog%fﬂe fgé%i & ;anapidfater) demaigceha Stotoxic
mcH waugleotide region encoding a cis regulatory
enent being for directing expression of said
pr odiipi ogesetandt Iaxtyrmlblebﬁldesagdmsambocﬁﬁ@ulcﬁtrbglﬁatﬁfy element being
anglogenlc cells; and (b) at |east one nodul at or of

o AP 3pressies) ersel chimsice PRl PINIide hisr sgidt whtRogplatign of

an%é%éﬁi&%é’ﬂs(’f said cis regulatory elenent in a synergic
wherei n sai d packaging material conprises a

| abethendin prank tigend bineing dmdhiaaisi fectddasuchabdt ituigl @peble of
aci d construct and sai d nmodul at or of anz%l ogene5| s are
bindipg aligaed BEpsaN insehpiviled de ot FePeREE Ry oarnglogemc cells,

wl{c‘:egé%g rb?ﬂécﬁfr% og sagd SI]%QJI(? &t salg thgéﬂl ﬁfntd %l & f{m 4 nuc Cstaiélr &ffector

doﬁﬁhﬂbmﬁmﬁqu£imd@ﬂmgm£dn@nd configured designed and
configured for cytotoxicity in angiogenic cells, said
nucl(®r @t densy @reﬂnémmatorc ShpHIZEARSNCs]s )selgcqedr@apable of further

and (ii
G R
r egwitaien )ﬂa16|peﬂ&fgtngﬁﬁﬂatbzl1&oﬁfpr1@d:sf eﬁﬁbblrt@‘ padlpice siskeAindifating
said suicide gene in said an g n|c cells; and (b) at

that saish nustedc agid eratiBict a1d g of angiogencsis asa fpreating a
dlS%Z\SC cilfr E)H(%Eoﬁ) ?§S%Q1tateatv"nﬁrqex%8§s \Xe att%lo%ane%%' 19 Wh?ect
regulatory elenen

in-a’syne &réin said
packagi ng material conprises a | abel or package insert
i ndi cating that said nucleic acid construct and said
moddt at orAbArtigli gt sanisiuse eaneprising 4 packaging matatiab et e

0 8N 00835 Aot QoSSR 2l "SRG K blheRuing

cytotoxicity in a sub-population of angiogenic cells, said nucleic acid construct
comprises:

6)] a first polynucleotide region encoding a chimeric polypeptide which
comprises a ligand binding domain fused to an effector domain of a cytotoxic
molecule; and

(i)  asecond polynucleotide region encoding a cis regulatory element being
for directing expression of said chimeric polypeptide in said sub-population of
‘angiogenic cells;

wherein said ligand binding domain is selected such that it is capable of

binding a ligand present in, or provided to, said sub-population of angiogenic cells,



8. The article of manufacture of any of clainms 1 to 7,

wherein said nucleic acid construct further conprises
w@2@ongissi onal |y replicating adenovirus. 9. ThRCHIL20€10©0242

of manufacture of claim8, further conprising at | east

one conpound sel ected capabl4 of enhanci ng copy nunber
vHeredRbhdRHLHOMId Uandl saldGoHd! Bifdiag Honl D HdiRGE .rsgidoéffector

claim?9, erein said corrpo%nd Is a corticosteroi

demdingf shidaytetatic mpeddcalenendll. The article of

manuf,act ur,e of an f clai 1.to 7, erein said

oo lEle bt %0 or Tsahistara of ngioeShntis, NEETtR rcapang opf further
ativi i i o icle of

poRhaaRgiastiviexst g élgre%‘%:?ﬁdvtg Mmehfin 4 sgﬁg%géo I;n nrfer0

manuf acture of claim erein sai el in

r ec e pthereirasaidgackiaginginsateriad vanprsds arlabed od pBelfage imsert indicating
endat helin receptor antagopist. 13. The article of .
t3h 5416 AL I5IReAc Sosind and i o8 af AngRGeeR oF: o treating a
dIse£R8 R} BbndPARN; ' 3 ula QL |
rse cepto rn ant ag oﬂ‘%@t&} RN%%} %x%sgﬁg %?@F%hg#ﬁﬁtg%u Y Ebt%hjregt " of
claim 13, wherein said B-form specific endothelin
receptor antagqni st is_ selected fromthe group .

consPst i ngﬂé‘trg‘ﬁi Qg’fnéﬁlif?CtB@f@S}Pnﬁé‘g Wfkqgl%@a%aal and:

46- 8443. i c i #0.2 .
wher @n s%?%uclél}gl iclﬁé(l: gdglgt é%eg%%fgg %%8@@‘%@ 2 generating
cypwaivgy age nelts dfacttimor,aail nbkekieicid saisthucticoamsigesor
condi.tions i s associated wi,th redyced angi ogenesi s, )
16. fihe _th} & Rolypuchotide 4egion enerding & chitperiqupalyperiide which
- cSipiSkeB UL ighed %ﬁéﬂe\%%ﬂfaﬂ? GuRACRIGS @feclo?Nidhdif! ofOh cytotoxic

angi ogenesi s an erelin sail i sease or condition Ts
medsoke; added wi t h excessive angi ogenesis. 17. The
~artigle of manufacture of any of clains 3 to 5, i

furtfBr ob ﬁ?ﬁopa PRYNEClEotleReiaR cacading 3 ¢iairgubiteraickgnent being

i . o . f t.ur .

B

el emehereins sad ligaddt iedingl dobedid s peletttd Guoli that it is capable of

[i erldot helial cell-specific pronoter selected from,
bf?’ﬁ@ggﬂr $13pd pEsrentdn; orgrayidedite, ppgoellsnidhe fusmor, Wherepsppngding of
- . t ' E’ -] . nt . T er .
STHIASTDNSLo AR Tl ROAFS 0l Ededl QIR of i

cytbexi€Dhbietke; landr onot er, The FLT-1 pronoter, the Egr-1
pron&&er, the | CAMI pronoter, the VCAM | pronoter,
t he ®EcHM9ashogromedulaing ofangiggenesis selected capable of further

e R e R

I scheheraassatpakeging nseatd canpliesdilibed or packagd @eérethdicating
fromthe gr oué) consi sting .of wound ) i i
that said nucleic acid construct and Said modulator of angiogenesis are for treating

tumor growth or development in a subject.

0. An article of manufacture comprising a packaging material and:

(a) a nucleic acid construct designed and configured for generating
angiogenesis in a sub-population of angiogenic cells, said nucleic acid construct
comprises:

(1) a first polynucleotide region encoding a proangiogenic factor; and



heal i ng, ischem c stroke, ischem c heart disease and

gastrointestinal |lesions. 20. The article of
worewoogssur e of claim 7, wherein said suicide PENE2067/000242

sel ected capabl e of converting a prodrug to a toxic

conpound capabl e of causi ngi4gytotoxicity or apoptosis

I n sghd angiREeRbEnGQbdtrte rédion & d Gb Segifat i

manu a)cture of gn§lnof cﬁjgi n%lm% gﬁ;&ﬁ% furgtqhae?ly element being
farodipedting nexpaession doil gaidapmiahgiogdnic dastongn cpidotsobdpopilytion of

or. apoptosis of said angiogenic cells when said
a‘ﬁﬁl%ﬁ%ﬂ&%ﬁ%@énverted to a toxic compound by said

SUI CIfea0848: ofé- mbdflalh loBbrfesRC ke daNTh :

mhicﬂgc%nprises: ?%) gn eﬁ%g@%£§?§?§02|? specF#ﬁ% of further
peeoiiingractiyity) ofahid caspulateey elementi assyhgrpmxhannegsponse

el emegt sg%%{?or h.in SEQ 5D NO,5; and (c) nucleic . .

aci dVSEGHETRErAckeHEg MFAR! sorPise Adael OF BAper Bscrt tulicating
tH?alk| clig !ngcl@ﬁ' agidsc%ﬂyt?lﬂg &nd g%ia G SRR 6%%10%&1%3& O tRating an

of said pronoter and sai d hypoxia respofise el enent;
istlemibfassaviated distasy e whdaionddacabjestt for treating an

angi ogenesi s-rel ated di sease or condition in a subject
“being treated with at |east one nodul ator of o

angi agenesi, s &8, - fur : : I1ng

act i 31 ty g\? sal %%%%@F%%:Oﬁ? %fg%"%’% ﬂéb%[lgé tgtlrr%h%dﬁ&ng'

syne(a)i c aaumvdtic &3d ddestradt desigieddeind aginfigaeds desigied and
c@%jch conprises; (a) an endotheljal specific pronoter

cf

isuredfQE PptexigHY ¢ SugiRasRiceclncaid glemcithems Eslemprises:

r egu}:at or ' ' :| . hel er
Feguiht or § SRS REPAHALE BAbE ASMEIGIGR Mol
pron@ier angcand ipplynaglebdeo rygioh egreodingha Cdis cavnipg i fgslatory
at | east  a portion of the sequence set forth_ in SEQID
elgpent eapallg of diesting sxprcssion of spid spigide geng &t $318 gngipgetie cells;
axfquence set forth in SEQ 1D NO 16;for the
manuf acture of a medi canent for treating an
angi (eae dast oat aineduldios eal engibgarsidi tdleted rapatiel bjfe Girther
being treated with at | east one npdul ator of
PARRfigiyE sedyily of spidcivrerlaipanPlement I g SYREEBICIBAMRE at i ng
acti vity:of .sai [ i o ‘o
cynen Bt iaiE Acta P lElal Py RS k1 BE PIRAEY ikl Bicating
thele sdid naeclerrudidceviistractrand shith moéuletoabl Biuicyenetio xteCiok Yrehiing a

a sub-popul ati on of angi ogeni c cells, said nucleic
digegsg o epitiqpagssociated with excess angiogenesis in a subject.

8. The article of manufacture of any of claims 1 to 7, wherein said nucleic

acid construct further comprises a conditionally replicating adenovirus.

9. The article of manufacture of claim 8, further comprising at least one

compound selected capable of enhancing copy number of said adenovirus.

10.  The article of manufacture of claim 9, wherein said compound is a

corticosteroid and/or N-acetyl cysteine.



conprises: (a) a first polynucl eotide region encodi ng
a chineric pol ypeptide which conprises a |igand
whrevdioygsromai n fused to an effector domai n of PEI/IL2007/000242
cytotoxic nol ecul e; and (b) a second pol ynucl eoti de
region encoding a cis regul@asory el enent being for
di reefi NOTEXRHESS 0P muridid GhiP 'E)f“c 291% mﬁ%@w Ahdrbi y said
sai d sub-popul ati on of angi ogeni ¢ cel erein sa
mbiglated ob angiogegesnivainrenidsthelel wcemar albaigmntsh etcluding Bosentan
capabl e of binding a ligand present in, or provided
to, said sub-popul ation of angiogenic cells, and
uher eas _birRél il ofS AlaftyhbAR) G QaifiPi ], 'vw%ag Qi LBGthelin
domai n activates sai e??ec tor domal n of sa
recgjttat antagonisbisecdiabA-foon ah B-fvemehdethelirereoéptar antagonist.
medi canent for treating disease or condition
associated with excessive angi ogensis in a subject
bei ngs trephed ¢ rbfafyahﬁﬁéﬁl L3¢ ﬂijllqt QWhePdin sald endothehn
angi ogenesi s selecte capa e of urt'her potentiating
reagqitovarttagonist e B-fains speeificl catlothyliretee oot artapodisty ner gl c
manner. 25. Use of a nucleic acid construct designed
and configured for generating cytotoxicity in a
sub- pppul ¢d o pf oﬁﬁ%&?&&ﬂe%fcﬁ&%l SPhdeiB UG LB Gl s gemﬁc
construct conpri ses: a first po ynuc?eotl e reg
erglothetin ngc@tmrhdxrrmdmst polsyipepd iftben whd @rRoupotamsisiss oft A192 ,621;
| gand ndi n |n fused to an effector domain of a
B@@ggt ﬁb@gk%ﬂ -844% (b) a second pol ynucl eoti de
regi on encodlng a CIS regul atory el enment being for
directing expression of said chineric polypeptide in
S ai d1% ubhgapicleatfimanuéifchae gt clgan 2¢ whelelrssaheucddio adidisdquence
and bindjng . domain is selected such that it is
ensa bt BTOINSIGEeIe epter adgubrrcinreikiseash or spngitiens gegsociated

W\fl\tgrecﬁl@écfj%@%’%eﬁé’ﬁy' ation of angi ogenic cells, and

ereas ng of said ligand to said Ilgand bi ndi ng
domai n activates said effector domain of said

cytof oxic 1Eml ecul e; for the manuf acture of  a
medi tanenthe grtidly of i manpfactefieseh skimr 2.c Bigiein spid nucleic acid

seﬂﬁéﬁg' g&@cﬁ:svéﬂntlﬂ}n %(faa}l%fgg@ﬁ g@%do\;x}hér 1nasa§djﬁ’1js§a%é op gb&ﬁtlon

treated wth at Peas | ogenesi
is agdoetmteeldvitlapadebsdverdngiogehdsty, potenti at i ng act ivity of
said cis
17.  The article of manufacture of any of claims 3 to 5, further comprising a

ligand of said ligand binding domain.

18.  The article of manufacture of any of claims 3 to 7, wherein said cis
acting regulatory element is an endothelial cell-specific or periendothelial cell-specific
promoter selected from the group consisting of the PPE-1 promoter, the PPE-1-3x
promoter, the TIE-1 promoter, the TIE-2 promoter, the Endoglin promoter, the von
Willebrand promoter, the KDR/flk-1 promoter, The FLT-1 promoter, the Egr-1
promoter, the ICAM-1 promoter, the VCAM-1 promoter, the PECAM-1 promoter
and the aortic carboxypeptidase-like protein (ACLP) promoter.



regul atory elenment in a synergic manner. 26. Use of a

nucl ei ¢ acid construct designed and configured for
w@enenadssng cytotoxicity in a cells of a tunorPCHHI2007/000242

nucl eic acid construct conprises: (a) a first

pol ynucl eoti de regi on encodiusng a chineric pol ypepti de

uht CIb, COMPAJ SE5cIE. bt SRMARLAET 5O ST [4GEH L84 Rohomia-

ef fector domal n of a cytotoxic noleculg; and ( a
assedgied diwhynoe! watitide iseglaefedefrondilrg gfoupi SorsBHug ajfowgund

el ement being for directing expression of said,
heakipgrdschemisottipkepischeaie he%%éPaé%?l} astrofngasting] desions.

wherein said |igand binding donmain is selected such

that it is capable of binding a |ligand present in, or

provigled Tigy as@iedof alahsfaofurd be claiior,, whidteihesasd baitide n@ne is

of said |igand to said |igand binding domain activates,
sedogted eapplletodr canymiding B Progiang) i piexisxqosnnasne cgpable o causing

. Of . [ for treating tunor
q&%§§%ﬁy§{ﬁ%@%&ﬁggﬁ%ﬁﬁﬂgﬁgéﬁgﬁgkéct being treated with

at | east one nodul at or of angi ogenesis sel ected
capabl e of further potentiati n% activity of said cis

r egudlat or Yheo|agtigdert off maguisgves pfcanvapieplaingsy 7 aaé 4t further
lelc 1. c ryct i ' .Qr . .

oy R PRRbREE eathi SMEGRNY o Aot e §F sl bngogentc
calld §ihed eaid raihig & conddrtbdiy alietic cavpourkidiisdaidisiicide gene.

conprises: (a) a first polynucl eotide region encodi ng

a proangi ogenic factor; and (b) a second

pol ypyicl egld de. £aglon, §A5000G, AckbShgul at ory

el en®it berng F TG r_ectcl ng expression of said

pr oa@yi oganksddtadiabeeli hesificPrambrenopul ati on of

angi ogeni c cells;for the manufacture of a medi canent

for @) eatatrgashont sepesf a-lapede iregpeased¢lemgnlesey forth in SEQ ID
N@gg}di ion in a subject being treated with at |east one

dd tor of angiogenesis sel ected capable of further

pot e@} | atd n@icREd laidt }iecglEll&abﬂco@irﬁg R Oalgdd Rbysi$ lregmatbr, said

in a synergic manner. 28. Use of a nucleic acid )
nyedne taeide seiiensey helag ardler aepgulgomyegofiey ofy saad depwptey and said
-\ ioggnigzqelgﬁf sai d nucleic acid construct

‘%%%€f|§§@§ ?g?'é’first pol ynucl eoti de regi on encodi ng

a sufogite Manfackind ¢ib) Bediemid PP aHAS et AtleodeadiPrelated

encoding a cis acting regul atory
“disease or condition in a subject being treated with at least one modulator of

angiogenesis selected capable of further potentiating activity of said endothelial

specific promoter in a synergic manner.

23.  Use of a nucleic acid construct which comprises:

(a) an endothelial specific promoter;

(b) a nucleic acid sequence encoding an angiogenesis regulator, said
nucleic acid sequence being under regulatory control of said endothelial specific
promoter and a cis regulatory element which comprises at least a portion of the
sequence set forth in SEQ ID NO:15 covalently linked to at least a portion of the
sequence set forth in SEQ ID NO:16;



el enment capabl e of directing expression of said

sui cide gene in said angiogenic cells; for the
worecvaPessur e of a nmedi cament for treating a di BEERBE20@1000242

condition associated with excessive angi ogenesis in a

subj ect being treated with gb | east one nodul at or of

angi | t fef of.ent j.ati:n

acti Sr e ShdiEie; &l SARRARLR! of et ROL Ak iarad
diseasaesr. cafditidds én @f salijedtebeihg aratedodith adtoleastf one modulator of

angi ogenesis for the nmanufacture of a nedi canent for

AQELNPHY) SalRctath fieBefln i Birther pokstiatinge 268vily of salgi endpthelial

SﬂGGifﬁtp?{)jIg%)@Pﬁl J’ssr'h@%ictﬁl &d with a nucleic acid

constr conprises: (a) an endothelial cell specific

pronoter; (b) at |east one copy of a hypoxia response

el enment set forth in SEQID NOS5; and (c) a nucleic .

aci d*%equisrcdf @aedeir sgidonsiat dgianediaad cepligyed for ssaergting

LG AC] i > i ng . r gyl at .cont r ol

ofIEKEE (804 U FRHERAR, 1R ARURHR, BTN, B Yonstruc
corygrises:n sai d nodul at or of angi ogenesis is sel ected

capabl e of potentiating activity of said endotheli al i

specid i ¢ piisviorodmucleotide yegdeny ercadifigne chimgyic pelgpeptidgwhich

i esj t . .

oS O SpdROPL Y, Blna AL RRAT0H ey i of a cytotore
mahwgulegaesi s-rel ated di sease or condition in a subject
being treated with a nucleic acid construct conprises:
(a) &»a endi#chd pelynugeatideiregion enreding:a qipicenlafniy plement being

Ck: .encQd] n_angi | S: | at.0 i d
o fheREE PRSI EN AR O AR RARRIIC il 33 SiBfondich or
arpfiogeaicteBsidot hel i al specificpronoter and a cis

regul atory el enent which conprises at |east a gortion

of t Whersiigspith digand tinding KlomairsEQselertposuds thep ik it genaple of

SLABRSET S PR, S O A Bl
ardfl whB@ho Galiesl of issidSkéadt RdsfhdNRhh® biddihg!dohRRin activates said

otentiating activity of said endothelial specific
efficinrglomain of saidsykdeye enddegler . 31, Use of at | east one

modu lf(?rt Ne %ﬁﬁ?ﬁ?g e i ecfligeqménq efogat@gggi%éit (gi%eeasgf of® condition

medi canment reating drsease or con

as8sEqed aigd exdebdivee ¥8E68EN6R RNYisaBRASbding Mredted UR{IRGE least one
being treated with a nucleic acid construct designed

madigalon af prgiegeacyis pelewed panableeidyrtherpetantiating actiyity of said cis
regtRiRP Bk 187 sPlerBAh QYR ¢ cells, said nucleic acid

25.  Use of a nucleic acid construct designed and configured for generating
cytotoxicity in a sub-population of angiogenic cells, said nucleic acid construct
comprises:

(a) a first polynucleotide region encoding a chimeric polypeptide which
comprises a ligand binding domain fused to an effector domain of a cytotoxic
molecule; and

(b)  asecond polynucleotide region encoding a cis regulatory element being
for directing expression of said chimeric polypeptide in said sub-population of

angiogenic cells;



construct conprises: (a) a first polynucl eotide region
encodi ng a chineric pol ypeptide which conprises a
wo p@anebski ndi ng donmain fused to an effector doPei/IL2067/00242
cytotoxic nol ecul e; and (b) a second pol ynucl eoti de
region encoding a cis regul@tory el ement being for
di r eghéRh S8 IgnAd Yindthg Fhit N BBELE] RALHY RRRtL Qsechﬁhgle of
sai d sub-popul ation of angiogenic cells; wherein sali
bindigg redliganddpregent] onwir provddesktop ssid dubpohulatian of angisgenic cells,
C bl e of hindi.ng, a.ligand sent .i.n,, or_ provided )
oni Wgizry Pache) OF i, o s g g deRat gt Biates said
PRI R Sal Ma@cﬂétoﬁ@ﬁ&#%du@nd to said ligand binding
domai n activates said effector domain of said
cyt ofooxthe meddaatire; ofivhemedivamsaitdfoatirdatingta disease or condition
nodul at oy, of angi ogenesis i s sel ected capabl e, of
aSF%ﬁl%ﬁirW‘ﬁlbt@ﬂt‘iag‘i‘ﬁ?%&a%%‘% i pubjecis bFipe ctr%atqdemfﬁa% fgpst one
8HQARR L bl at& : i id ci
mm)dul ato?ﬂ%?geglﬁg?ggeneedgi@%aﬁ %rOft ehﬁﬁaﬁlgﬁ% Lé&o a?q 3id cis
regeldiory alentent iora synergicimannar.di sease or condition
associ ated with neo-vascul arization in a subject being
treated with a nucleic acid construct designed and
confygur i LIt gl . :
SUb- bapul BT o BRIEE b YntHlcl Rtk aha oBnflegred for gencrating
cytainsicity 0t a cabpifiasenor, 8did auéleicicido@inytmut kempiichs: r egi on
encoding a _chineric, pqlypeptide which conprises a, .
K ga&é bi hidirTiPAFmaleRtidq sgdon snonding # cBINTICHRATEPSHLGE vehich
BB, Bl SR 0B Hlep 55600 R0L QUBLE DY, oo
mdiecdefamly expressi on of said chineric polypeptide in
sai d_sub-popul ation of angiqgenic cells; wherein said .
li ga®a bi b %ﬁcg%af a%‘%#%q@e s eadngaris reglajory plement being
f /] . o . . V. .
of BREALE AR Ri LA BB ERRRNY Lyl AR
wherwhsrein sedd gand bhalick ldogaind id eelsaed shictg & ibisdipadle of
Jdonmai ,acéivat es said effector_ dopmin of said o
bipdinapdierd RS il6" Diates) . i elof spmoprighereas binding of
£ i i s i . . . .
ISR 9 S ADGUOBRASE) Sybo SESELE o ANGRELE My o s
cysdtexiemtoleculdd synergi ¢ manner. 33. Use of a nucleic
acid, construct designed and configured for generatin

for the manufacture “of a medicament™ for treating tumor growth or
development in a subject being treated with at least one modulator of angiogenesis
selected capable of further potentiating activity of said cis regulatory element in a

syncr glC manner.

27.  Use of a nucleic acid construct designed and configured for generating
angiogenesis in a sub-population of angiogenic cells, said nucleic acid construct
comprises:

t (@) a first polynucleotide region encoding a proangiogenic factor; and

(b) a second polynucleotide region encoding a cis regulatory element being

for directing expression of said proangiogenic factor in said sub-population of

angiogenic cells;



cytotoxicity in a cells of a tunor, said nucleic acid
construct conprises: (a) a first polynucl eotide region
wWE@pmoadass2 a chi meric pol ypepti de which conpri SBGI/H.2007/000242
i gand bi ndi ng domain fused to an effector domain of a
cytotoxic nolecule; and (b)i5a second pol ynucl eoti de
regi R ®RCAMITReCHS af RYMANMY TR GORAL A 'i&ger%%r-associated
di recting expression of said chineric polypeptide in
disedsel @etdmslitidn tihea tsulyect; beihe teiateds with &t tpastd ohe mabdudptor of
domain.is selected.su that it ,is capable of binpdin
g e E SRGSE AP Of e lrtiting ASBIY elcHid Coireavatory
elbMBRYin 2 WAL SR SnAnRAI Ng of said ligand to said Iigand
bi ndi ng domain activates said effector domain of said
cytotoxic nolecule; for the manufacture of a
medi canment. for_treatjng tupor growh qr devel opnent in
a su@?ectbﬁeei ki r%geé‘bl Wcrﬁcoé‘gtﬂi“éagf*s%??é e ucenfigurese for
ARSLRAG e S0t Rl ARIIE LafiBRAREEach atiating
cactivify %¥§%§?J c?§ ?egﬁ@%tof& gﬁgﬁéﬁﬁhpﬁgéggynergic
mann@) . 3dfirdtipelyaficledtideaegion emedimpdiduidids genk and

angi ggenesi s ch;# t he manuf actuyre of a nedi canent for

treatVng ArterechdpAvgeeils Aessen fnsedise dreie orting | isaulatory
elglgﬁlgtcrﬁﬂ%:’dtlg gfé %1?%‘}{2% e%%%%g%ﬁ?%@gggzlwng i 38 bibiogenic cells;

genefoatthagangifageresi @ madiearseth- foo pdatihg an dkase or condition

angi ogeni.c cells, said nucleic acid_construct .
SEATYPY TED excepsive ARgIQEenSHF YhdcTubiset eingdaatnd Witk sdilergt one
m8d 5896? 519@8 Bsib A6 AEd c%ﬁgle(&)ﬁlﬁhérgft)%}giapn activity of said cis

pol ynucl eotide region encoding a cis regulatory
reghletveytleentig of synergicreadneng expressi on of said

proangi ogeni c factor in said sub-popul ation of

angi ogenic cells; wherein said at | east one nodul at or

of i 0 f Sl . f furt

ot enh arogoL R teds B phaoE R AkiGudlest # HE apytaciure of o
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beingfireaterowith pauckeicaagtd srpsEuQ ce@aEEsor conditi on

assogh at e ] I Ve ' esis in a subject

beiﬁ% treg?g%&&Pﬁﬁﬁgaﬁ%%ﬁgggggggggconstruct desi gned

and @pnf i guessd ohercopy bOhdybeitih Yesponsngepaidet fael I1SSEQ ID
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nucleic acid sequence being under regulatory control of said promoter and said

hypoxia response element, wherein said modulator of angiogenesis is selected capable

of potentiating activity of said endothelial specific promoter in a synergic manner.

30.  Use of at least one modulator of angiogenesis for the manufacture of a
medicament for treating an angiogenesis-related disease or condition in a subject
being treated with a nucleic acid construct comprises:

(a) an endothelial specific promoter;

(b) a nucleic acid sequence encoding an angiogenesis regulator, said

nucleic acid sequence being under regulatory control of said endothelial specific



el enment capabl e of directing expression of said

sui cide gene in said angiogenic cells; wherein said at
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capabl e of further potentiating activity of said cis

regul atory elenent in a synesgi c manner. 36. The use
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fludi ng Bosent an. 40. The use of claim39, wherein
said endothelin receptor antagonist is a dual A-form
and B-form endothelin receptor antagonist. 41. The use
of cBai m B8 ofviclesst ons aicduknaatfaegiogeresis dpit ihe manufacture of a
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23 and 30,. wherein said nucleic acid sequence encodes
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any cl
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wherein said at least one modulator of angiogenesis is selected capable of

further potentiating activity of said cis regulatory element in a synergic manner.

32.  Use of at least one modulator of angiogenesis for the manufacture of a
medicament for treating a disease or condition associated with neo-vascularization in
a subject being treated with a nucleic acid construct designed and configured for
generating cytotoxicity in a sub-population of angiogenic cells, said nucleic acid

construct comprises:



pronoter, the |CAM 1| pronoter, the VCAMI pronoter,
the PECAM | pronoter and the aortic
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fcrmhaabtmg dxpression of said chimeric polypeptide in said cells of the tumor;

wherein said ligand binding domain is selected such that it is capable of
binding a ligand present in, or provided to, said cells of the tumor, whereas binding of
said ligand to said ligand binding domain activates said effector domain of said
cytotoxic molecule;

for the manufacture of a medicament for treating tumor growth or
development in a subject being treated with at least one modulator of angiogenesis
selected capable of further potentiating activity of said cis regulatory element in a

synergic manner.

34.  Use of at least one modulator of angiogenesis for the manufacture of a
medicament for treating an ischemia-associated disease or condition in a subject being

treated with a nucleic acid construct designed and configured for generating



linked to at least a portion of the sequence set forth

in SEQ ID NO 16; and(b) adm nistering to the tissue
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capabl e of further potentiating activity of said

endot hel i al specific pronot®r in a synergi c manner;
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met hod of downregul ati ng angi ogenesis in a tissue of a
comphipesct , the nethod conprising: (a) administering to

the subject a nucleigc.acid construct desiagned .
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a ligand binding domain fused to an effector donmain of

a cyBvot oxFte uselofauy ef clami 23 Jo 36, s8mueid spidinpelsed add cehstruct

regi on encoding.a cjis acting regulator
furthet comprises a con 1t10nafly repﬁcatm% adegovirus. y

37.  The use of claim 36, further comprising at least one compound selected

capable of enhancing copy number of said adenovirus.

38.  The use of claim 37, wherein said compound is a corticosteroid and/or

N-acetyl cysteine.

39.  The use of any of claims 22 to 35, wherein said modulator of

angiogenesis is an endothelin receptor antagonist excluding Bosentan.



el ement being for directing expression of said
chimeric polypeptide in said subpopul ati on of
waegroygssi c cells; wherein said |igand bi ndi ngPCIDIER00T/000242
is selected such that it is capable of binding a
ligand present in, or providsd to, said sub-popul ation
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(a) m ni : . ] : .
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tQ&iéégnr, said nucleic acid construct conprising: (i)
Ro % * pol ynucl eoti de regi on encoding a chineric
pol ypepti de which conprises a |ligand binding domain
fused to an effector domain of a cytotoxic nolecule;
and ¢3.i JTha wseobady pbciimclP®and de, whgkinsathaodéib e Rience
requl atory el ement being for directing expression of
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“?ﬁgﬁﬁkgdﬁgbggga%?e of binding a |ligand present in, or
provided to, said cells of the tunor, whereas binding
of sgid Iigand to sai d |igand binding domain activates
sai d*ef f edhopseRfraay of slaims? Hand 3G tvherein sif apeleis acisl sequence
i .0XI ClL: Y, N i | 5. t he e .
cABREERH B LN ELL Al S8 Bilet B opai
asngated evithsixsessbleanp@deaiiabl e of further potentiating
activity of said cis regulatory elenent in a synergic
manner; thereby the tunor in said subject. 55. A
met h of j i r hil i ated. .
e LAY S Lot RN | 193 RERR Bt
ligandtdfeaid Uigped bindinghdenapeut i cal |y ef fective anobunt of a
nucl ei c acid construct designed and configured for
generating angi ogenesi s in a subpopul ati on of
22?7‘})??2”1311&%6' ()Q‘[”’an?%'fglaﬂﬂg b? 'to%@%c% s 4 , rv&fl%irein said cis acting
regulatory element is an endothelial cell-specific or periendothelial cell-specific

promoter selected from the group consisting of the PPE-1 promoter, the PPE-1-3x
promoter, the TIE-1 promoter, the TIE-2 promoter, the Endoglin promoter, the von
Willebrand promoter, the KDR/flk-1 promoter, The FLT-1 promoter, the Egr-1
promoter, the ICAM-1 promoter, the VCAM-1 promoter, the PECAM-1 promoter
and the aortic carboxypeptidase-like protein (ACLP) promoter.

47.  The use of any of claims 27 and 34, wherein said ischemia-associated
disease or condition is selected from the group consisting of wound healing, ischemic

stroke, ischemic heart disease and gastrointestinal lesions.



(i) a first polynucleotide region encoding a

proangi ogeni ¢ factor; and (ii) a second pol ynucl eoti de
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di recting expression of said proangi ogenic factor in

sai d sub-popul ati on of angisgenic cells; and (b)
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51, ere
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manner;

thereby regulating angiogenesis in said tissue of said subject.

51. A method of regulating angiogenesis in a tissue, the method
comprising:

(a) expressing in the tissue a nucleic acid construct which comprises:

1) an endothelial specific promoter;

(i)  a nucleic acid sequence encoding an angiogenesis regulator, said
nucleic acid sequence being under regulatory control of a cis regulatory element which
comprises at least a portion of the sequence set forth in SEQ ID NO:15 covalently
linked to at least a portion of the sequence set forth in SEQ ID NO:16; and



angi ogenesis. 62. The method of claim51, wherein said

nucl ei ¢ aci d sequence encodes an i nhibitor of
wangroyssesi s and wherein said di sease or condP€T/T2007000242

associ ated with excessive angi ogenesis. 63. The net hod

of any of clainms 52 to 54, fs@rther conprising
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64. e met hod of “claim 56, V\e/ﬁerel n sald sul cide ge
sdlerterbtapablecdbfdapbd toftiatoneaiifynaf saidoermidthetjalt specific promoter
.cogpound capabl e of causing cytotoxicity or apoptosis
11} SYQEEEL @genic cells. 65. The nethod of any of

cl ai RO reihtRfh anbiELRSE 1S QOISR NY 2 prodrug capabl e

of causi hg tytotoxicity or apoptosis of said

angi ogenic cells when said prodrug is converted to a

toxi §2.CO Orlrjlgt?log ¥)f %lg\ivgrezu iat%lilg eelng%ce)geenésis in a tissue of a subject, the
method comprising:

(a) administering to the subject a nucleic acid comstruct designed and
configured for generating cytotoxicity in a sub-population of angiogenic cells, said
nucleic acid construct comprising:

Q) a first polynucleotide region encoding a chimeric polypeptide which
comprises a ligand binding domain fused to an effector domain of a cytotoxic
molecule; and

(ii) a second polynucleotide region encoding a cis regulatory element being
for directing expression of said chimeric polypeptide in said sub-population of
angiogenic cells;

wherein said ligand binding domain is selected such that it is capable of
binding a ligand present in, or provided to, said sub-population of angiogenic cells,
whereas binding of said ligand to said ligand binding domain activates said effector
domain of said cytotoxic molecule; and

(b) administering to the subject at least one modulator of angiogenesis

selected capable of further potentiating activity of said cis regulatory element in a

synergic manner; thereby down-regulating angiogenesis in the tissue.

53. A method of treating a disease or condition associated with excessive
neo-vascularization, the method comprising:

(a) administering a therapeutically effective amount of a nucleic acid
construct designed and configured for generating cytotoxicity in a sub-population of
angiogenic cells, said nucleic acid construct comprising:

) a first polynucleotide region encoding a chimeric polypeptide which
comprises a ligand binding domain fused to an effector domain of a cytotoxic

niolecule; and
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(i) a second polynucleotide region encoding a cis acting regulatory
element being for directing expression of said chimeric polypeptide in said sub-
population of angiogenic cells;
wherein said ligand binding domain is selected such that it is capable of
binding a ligand present in, or provided to, said sub-population of angiogenic cells,
whereas binding of said ligand to said ligand binding domain activates said effector
domain of said cytotoxic molecule; and
(b) administering at least one modulator of angiogenesis selected capable of
further potentiating activity of said cis regulatory element in a synergic manner,
thereby down-regulating angiogenesis in the tissue and treating the disease or

condition associated with excessive neo-vascularization.

54. A method of treating a tumor in a subject, the method comprising:

(a) administering to the subject a therapeutically effective amount of a
nucleic acid construct designed and configured for generating cytotoxicity in cells of
the tumor, said nucleic acid construct comprising:

@@ a first polynucleotide region encoding a chimeric polypeptide which
comprises a ligand binding domain fused to an effector domain of a cytotoxic
molecule; and

(i)  asecond polynucleotide region encoding a cis regulatory element being
for directing expression of said chimeric polypeptide in said cells of the tumor;

wherein said ligand binding domain is selected such that it is capable of
binding a ligand present in, or provided to, said cells of the tumor, whereas binding of
said ligand to said ligand binding domain activates said effector domain of said
cytotoxic molecule to thereby direct cytotoxicity in said cells of the tumor; and

(b) administering at least one modulator of angiogenesis selected capable
of further potentiating activity of said cis regulatory element in a synergic manner;

thereby the tumor in said subject.

55. A method of treating a disease or condition associated with ischemia,

‘the method comprising:
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(a) administering to the subject a therapeutically effective amount of a

nucleic acid construct designed and configured for generating angiogenesis in a sub-
population of angiogenic cells, said nucleic acid construct comprising:

)] a first polynucleotide region encoding a proangiogenic factor; and

(i)  asecond polynucleotide region encoding a cis regulatory element being
for directing expression of said proangiogenic factor in said sub-population of
angiogenic cells; and

(b) administering at least one modulator of angiogenesis selected capable
of further potentiating activity of said cis regulatory element in a synergic manner;

thereby treating said ischemia-associated disease or condition in said subject.

thereby up-regulating angiogenesis in the tissue and treating the disease or

condition associated with ischemia.

56. A method of down-regulating angiogenesis in a tissue of a subject, the
method comprising:

(a) expressing in the tissue a nucleic acid construct designed and
configured for cytotoxicity in angiogenic cells, said nucleic acid construct comprising:

1) a first polynucleotide region encoding a suicide gene and

(i) a second polynucleotide region encoding a cis acting regulatory
element capable of directing expression of said suicide gene in said angiogenic cells;
and

(b) administering to the subject at least one modulator of angiogenesis
selected capable of further potentiating activity of said cis regulatory element in a
synergic maﬁner;

thereby down-regulating angiogenesis in the tissue.

57.  The method of any of claims 50 to 56, wherein said nucleic acid

construct further comprises a conditionally replicating adenovirus.

58.  The method of claim 57, further comprising at least one compound

selected capable of enhancing copy number of said adenovirus.
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59.  The method of claim 58, wherein said compound is a corticosteroid

and/or N-acetyl cysteine.

60.  The method of any of claims 50 to 56, wherein said modulator of

angiogenesis is an endothelin receptor antagonist excluding Bosentan.

61. The method of claim 51, wherein said nucleic acid sequence encodes a
proangiogenic factor and wherein said disease or conditions is associated with reduced

angiogenesis.

62.  The method of claim 51, wherein said nucleic acid sequence encodes
an inhibitor of angiogenesis and wherein said disease or condition is associated with

excessive angiogenesis.

63. The method of any of claims 52 to 54, further comprising

administering a ligand of said ligand binding domain.

64.  The method of claim 56, wherein said suicide gene is selected capable
of converting a prodrug to a toxic compound capable of causing cytotoxicity or

apoptosis in said angiogenic cells.

65.  The method of any of claims 56 and 64, further comprising a prodrug
capable of causing cytotoxicity or apoptosis of said angiogenic cells when said

prodrug is converted to a toxic compound by said suicide gene.



