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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 ANA OGENESI S
WO-bdak5 14D BACKGROUND OF THE | NVENTI ON The pr eB@EmitL2005/001195
invention relates to nucleic acid constructs,
phar maceutical conpositions and methods which can be
used to regul ate angi ogenests in specific tissue
PROMOIERS EXHIBIFING IO PHELIAL @ELY, SPREIPHEIAAND
invention relates to isol ated pol ynucl eoti de sequences
MEHHPDSGFdAABYESAME FOR. ATION HoANGIOGENESIS
activity, and nethods of use thereof and, yet nore
particularly, to a nodified-preproendothelin-1 (PPE-1)
FIRLDNBBACKGR GUYRDIOE THINMNCBREFORCt i vity and
specificity rn endotheltal cells, and nucleic acid
condtheuptes¢ntuhiveitiaanelbes use dudleiceidit wona@uqt&apbarmaceutlcal

coftbuififihind, e REch crin Hecvesi ) Jae BitecaEMegRTon in Scific
tlSE\fé@éQ@ﬁé‘ bﬁﬁ'sﬁﬁj%éto N’Icﬁ’é p&x@i'chlaﬂ& ane F}ré?,ént' 1H¢éﬂ1@1@ntra§te§ k@ Wolhted
new bl ood vessels, thus, enab treat nent of

poimhlemldr: ehq:uems:esthblttmg endoftteliahcgll spdttefrc p@lrra:tt@saqtmty, and

di fi he PPE ter, which. enhance
Rkl SRGrBetRo T b i Bor B S g PG HAT e Gidohelin-1
(PPRA) Peigte VAR Ieﬁhmng mr&gmmﬁy fnd m&ax% endothelial cells,

angi ogeni ¢ endot hel i al -specific conbined therapies.

andviuslen @sids constrgétogwhinhi can be tused go cmlhhr oftivatgvciotaxdcity in

spiits celsubidn S anitle FERRER o s, SR by berrant

nesmwaﬁ&d@h &eéehlsgmw{ bPthRiRE Itmgmah of n%wd&bb@ lve@kls, thus,
I's ener ge fromtheir U|escen state and

enplvlmg fteaatmentr api Behemidl tdhmagh t h€harpineentioar fméhthamlsm to
r onsi bl e f ransition a,cell.to angio

m%ﬁﬁﬁaawﬁé)faﬁhs%r?ﬁ IO PEh Bl SKOBT SN response to
hy§8RicRdl Eonditiéhs! iRERBi kiang héesiflamdhRrBel ¥elib

P 5,ocur'(%ent ed [ll-lar?al han, quyp%cllaenceﬁ%?@% 41- 50, (199 l] g.emc

endbtheNalspedific cgnbm&tl@mpmsl s either endotheli al

sprouti.ng [Ri sau, W, Nature 386, 671-674, (1997)] or
i nt Laéé%%%e@%i—f—ons [Patan, S., et al: Mcrovasc. Res.
51, Afflogehdsis (1§-Ql%5)g}owthnoft hew felssd v@ﬁ&iﬁwﬁy rotdd§ that depends

foll ow ng sequence of .events nay occur:
malhkyswl lotoroetiar, ptdlifertiom rmpd ttubsf fonh@tmrd&sqalpllla@s madoltly:hal cells.

DEHE aPeParisty raatafiln Gt cmear Rtk ppscent “ate and
pr§l‘it’ef9f’é Fpidif. C)AHM)Q i ﬁt‘%rrﬁ&lb&ﬂa%e&ﬁgﬁhﬁghé@hs@@(f’o)? trar(lscllt)lon of

trailing behind t | eadi ng endot hel i al
a ¢adlr toedrigogenic phenetypg aanaitlkznaWnoﬂn)e sequenie o€ Avkaith @ladmg to the

T

50f l(ey97)( f )I'h@V@a%EJIEInFro%htéﬂ?all‘éeéﬁ@J eMJtﬁ\elﬁ?rsb&Mhﬁé [Risau, W.,
(i".e., periendot heli 's and snoot h nuscl e

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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cells); and (g) formation of basenent nenbrane around

the i mmature vessel. New vessels can al so be forned
woe@ekis4second pat hway: insertion of interstiPeEIL2005/001195

tissue colums into the |unen of preexisting vessels.

The subsequent growth of these colums and their

_stabilization result in pay%itionin of the vesse
inyegreant o ther easerl avitnperisttes Kie.| %tﬂndv'g@&hcs}ls Ard sBpwth muscle
i [.S..0occu under it l-
L R e R S
vebdRlScambyls® beafdrmbP afid @it sebivd pamhiwert alseftat off intdistitial tissue
neovascul ari zation. The expression _of several genes
cojumansuinto dhee lymen op diresxistingt vesseds: er Mensubsefiuepis growth of these

ecept or, st .of. gl uc tra - an [
cop 5T ook eflob Qa0 BERAONRT Y $hy B e and
reidbdelMia@F theclofltvasculdraetwistiiced under hypoxic conditions
by the specific binding of the poxi a I nduci ble )
FactAngigganssis pequss prder qppditipes welopomsgerrcairentratiqischemia
requl ati the tra | Pt | f, t] .
ol PRSP AR TRLRN ! AR EfEOR ool o in
ne6Pdilatigdtone ME e&pidisioaebl devefalingdneoninghdétg |edythropoietin,
oxeégen condi tions. The angi ogeni c process i s regul ated

traggfesning pedy ith irecepiopwipstiefaleose apsrorteandoglyeql sy pghway genes,

I [ bt d .
LDE' ?@?gf’lﬁb Snddthelfi: 1 (eqls-éi, L\iE(?rﬁ gﬁgi\i’é@???&g‘pﬁ'?% induced under

ext alar matrix an

hy?aﬂi@tcbﬁdﬁ'tiahs BNy pecifidbimdiigaofaRe HEpdxif BidukiblelPBATor (Hab-1) to
nvest., 63, 11523‘6! During the initial stagées of

they ipeyisnRespensecKisatent (HRE) degulating: et sansgpetion ok thesgygenes.

o 086 ob LT IR B B0 IRGHLOAE, con
FuB@fsh, under IBRQIS/gd EdnditRaishol . Anat . 337, 97- 141;

Ausprunk and Fol kman, 1977, M crovasc. Res. 14, 53-65;
Pak ulhenangmegaicarocesy goregulated by apgiogenicaowtinlactongsecreed by

new vesse orm qt.he t :
iR SRR Polimini’ AT  SRBRTRR of Ty BLAREIMBAFRER o by e
aclielty oY efddtRela fegfmdsh@iastdi e DitindtRSIIN0s Eab.Nnvast], @3, 115).

_et. al., 1994, Exp Biology. 164, 197-206).
Dyyieg the dnitisl sfages @f pagipgsnsaisyendathghial eellyspefutaappcagidrugh gaps

. factors govern the.anglQ i | S

inf briehs Ehlteng S PRG-JATIN o) PEFRE (Yichaldnd Quinets 1990,

supfd; VEhe 9963) 9V RelRss CA GRS tFatifl 2 Ata® 337; A9l A1geMusprunk and
actors is disrupted, ther ebél eliciting nonself-

Falknyan,i 1Y) 7 e Neromasici dRkesantdt p8ra5e Raky ped Paweletz, 1991, Lab. Invest.

L-prol iferation.  Alth ' i S i ah
6% b St s8Nl ol P AR RR R Rbnt Tuly b ke
sticRRAS AR (coMPbAGLRII AReEgas thatNGe AREBIEl W WPREEIHY aAgiBgenic

driven by persistent unregul ated angéggenesi s. In such

regponeaicesiateb ., L7fHe §ub Biobwgl gdh )-can either
cause a. particul % hji sease directly or exacerbate an
Si‘gﬁg&nesm and Pathology:

exi
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 angiogenesis 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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pat hol ogi cal condition. For exanple, ocular
neovascul ari zati on has been inplicated as the nost
wezwwosiseause of blindness and underlies the pathml2eepo1195
of approximtely twenty di seases of the eye. In
certain previously existing,conditions such as
arthritis, nﬁ\M y formed capil |l aré/dbl opd vesselbs i nvade,
angiQgenesls (AR CLRel cruise pARAriear disiged ety YheReerbalg iy existing
oldaPEoRASR" FBOeddindIB odyBl HdBvdsBRd i bR aY i
pa SRJ Eé,‘c'dag%usil nrg Eﬁggg?nr%&a%%l%ldign‘éness. Ulnti Ia rb Eé%gﬁit.@w,ated
as tHeemastgoogemesiuse dhblindnesuand inderdies degathobdgyarfulpproximately
neovascul ari zation, arthritis, skin.di seg.s,es, and .
tWPIE}MF%é’iSeﬁ gé tl}?e‘@'ﬁ' dn ppnl't@mplrevtuajsg'um?tglgscon itions such as arthritis,
GREHd plédp OhRYSIHES hitd WkREdy st
negvgf?ousﬁp%?ﬁ!)ﬁgilca e%:%ﬁgﬁﬁ%%s a%d of ten sus({})a?aﬁglage' In
dighetegy asgicapillafied fienedt imothegietnad istade ehe Fitreoex dinploe, causing
sqQlid tunprs, vascu] ar endothelial cells divide aphout
blegging; 3pdsbliisdngssy antl fecentih ¢ HBREOBSTERS | Ocf Vg dn dliseases of
oc%lgte ﬂg&%g&lﬁ{%%tim,b%ﬂ?itis}gﬁﬁ (ﬁ’gease%, ancpﬁﬂﬁ(?tg, REF Beenldiffbult to
uch abnormal proliferation I's necessary for tunor
suppressttherapaiticaityast asi s ( Fol kman, 1986 Cancer Res.
46: 467- 73). Vascul ar endothelial cell proliferatio
i s Afubglangigsh praipgeness émlgm ariops| athelegrs) gAndifipgs and often
. it e _ Ct
suGa pRECIRHIRR PRSPl e, FRPELATIE [RUPIE KA aSeular
enflath¢ltnl ccetleldbdde dbomtt 35 tintdsemoref tapidiw tleanythesd én aBmoalntisSues

 (soSRpEA TR, 19ROl eSTG ot e Sy FBiegmpkproliferaton

' . . y .

s BRI (ilo B G, B aRE (R 1Rng BB P Res 45467

73).. Neurosurg. 70:942-5). Furthernore, in diabetic
retinopathy, blindness is thought to pbe caused by )
bas e\f?éﬁ‘fala%e ’ah‘?galch e@mflﬂr%twg dy e alsqhilBROIN mip apronic:

. | ' ' nd u i i

o el A AT o R RN PR G0 g Wi, where

thdsa delifiplolifdrate éh ksspanse tal gowihntactovertldasedgwithin the inflammatory

.rejection, | | ] ft j ecti | sodes,
RN b B 55 RS "2%sr 1 e
't haty, dj ; : i i ,
ety S T bl o i Mg

maokahbexpmabien Wfemdothetitlecetiddat lledd absselel (Adpern-Bifaa 1989, J.

graft may he induced by | O%SI ly-rel eased cytokjnes, as
Neugosurs {f- 3 é-d ¢ Eurthsrmoss in drabglimistineRathye blipdnesss thgyightte be

ca@i&g' @%Qfe?ﬁ t ol %flé}g_?% hande égﬁ Fhi8 QinfRhR" uncontrolled
actar 1n disease develo nt, su as In ,
angioperessald cosdusnptiod we ek retnofWest and Kamyar, 11988 Kageet 1:715-6).
(e.q., an?i napectoris), in necrotic damage follow ng .
acc iﬁf@ﬁthﬁ 1al; ¢glisrare @lsosipvglved injgsath geiestiongt Byaliegreft ggjection

ep%ﬁ%@s‘?%ﬁ%th&ﬁl &ils ierﬂt@sS‘&)['cQLlaﬁe@ﬁ/Eid’é‘ff'elrmli[%ﬂsoﬁxﬁt e l@ﬁkocyte
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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Hence, regul ating or nodifying the angi ogeni c process

can have an inportant therapeutic role in limting the
wa@ewb0stsud | ons of this process to pathol ogi cal PCT/IL2005/001195

progression of an underlying di sease state as well as

provi ding a val uabl e neans of studying their etiology.

Recently significant progress in the devel opnent of
pegliatiak 1R IAeSiotF eBgmage ifpldoviige racsidenipletiigy ewrdsnedntage jelated
méé&ﬂr%k%éﬁré)’atigﬁ, Slih g ltr"’(l'rﬂééﬁntahl%ﬁogseﬁﬁh%m%ers!: or exanpl e,

adm niStration of "oFG- protein, within a

col |Hges-egattok oBinbdXyingltkeatiogenichero@ss caohea@l an important

cavity of adult rats, resulted in a well-vascul ari zed |
therapeutisy /e 1 Juniting ethes contebulians( ohdfiss drocesy ta) pathological
prg%lééicﬁpo 22 8nde? g &1%&1%2 statd hEGEH Q8 p%vi@iﬁ a Vi®b& Reans of

Imto adult canine=oronary arteries -during coronary
stalyirigutheiontislegnrt edl y | ed to decreased nyocardi a

dysfunction, smaller nyocardial infarctions, and .

i ncritesertly sigatinant PIOEreYARaige daxglopmaat obendgthelial regulating

Le 7.1 4Q3, : i m st a
oufisn WEEr Uehihds Joite jhibioky 07 Finbol ) Sechfide., For
examipley athhdHrstpatioh of BFGHapratkin, veithiala. colldgdd-ddatddmiaisik, placed in

94: 623-630, 1994, Unger, et al., AmJ Physio
the gerifensglzcavityosl aduld mts, resptiodin 3 gyellpvpseulanzedaind, ogmally

j t10 h i & :
peffiRid SARRIEENIGHRh AL, PNASIRARRRCloo RIS0), ByduRReE pror
protescinidathlpraainei dordracyt aredies dating torohdry RYclusien repaostedly ed to

clinical settings, Furthernore, in addition to the
defregtedc Bypsardiel cfgﬁ%m%ow spaller amppcarrlialt jréprctigns, and increased

a1 g?séag%s-aaa%l gL, f Qe §5;ﬁfég i-gié@gtl g&:@'bisg@ﬁxr Rbults

these factors requires t’he use o r
hapt deed réportel eincanimainmpdels tfT n@scardibili Sbheimia tusiig PFGF protein

i ncreases the expense and difficulty of treatment. :
(Hrdrorbrl, X K DahORi28-6)0al 198, Kinectrtti alandimbgeRhesiol
266181 BRYH 1 $ost Podgt urn foci of proliferating

m crovessel’s to’their normal resting state, and to

pr eidowevehefor masgfopmbtiorn 6Rloag tastihy funetiphat dlobdRicase! thete is a
of Cncoloqy, Fifth Edition, edited by Vincent T.
or

neegh ok eepeated or fong ferm delivaruef thsy Ay descrivsd qupisingfactors, thus
iR, 50 e FXERERLI e, ek GEh P Biieh 1A e cons

astazidt@bivith itiegprodagtioned aagigpargsiviregdi@itigostorsheffictedt delivery of
reestablishin% t he proper bal ance between them (Dor,
these fagtors Argningy the uee Ggathetrestodesplaggl indhg sespnagy arteries, which

A f ' i ogeni ¢ therapies
RRSGRLLES (E RSP Aggocr © herspies
G niTieretof3 thuldamehtd) goalnst dMbdniticdtigiopenialthdvesiGend/edlurn foci

-~ 2003, 5:22; and Fol kman, ' Semi n. One 2002, 29:15-18). )
of pprof ifgiatinge BHre Vassels a9y their normal resting state, and to prevent their

regrowth {Cancer: 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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Anti - angi ogeni c therapy is a robust clinical approach,

as it can delay the progression of tunor growth (e.g.,
WO edosndp3at hi es, beni gn and mal i gnant angi ogeni BCT/IL2005/001195

tunors). In general, every di sease caused by

uncontrol led growth of capillary blood vessels such as

Lahetig.retinopathy, psoriasis, hritis, .

237 RS ond SRt besini B4R Rioa oty semin.

OohLF002NEd.18u1g).09eni ¢ therapy. For exanple, the
progressive growth of solid tunors beyond clinically

occAntiaigiazeniceTlwrapya f ew nmB) requires the continuous

formption.of new bl ood vessels,. a process known as

t ungP LA O eé@pythnﬁrrO@%w?*ﬂlcaﬁapwe?igtaasﬁt $agpdelay the
pré%}_@ésﬁlgle BE BirRordSReAM Q@gf’ réiddpaMiesM¥Stiok AR | RAMRMEAY elmgi(t) ggnic

imul ate the growth new capi | lary bl ood vessels
tughets)ver nutrients and oxygen for the tunor itself to
grow. Therefore, .either gerevention gf t uno

Angi BEREE- <5 dispese syt RE SpeRiolRd GrOoil; capillary blood
ve8elSéch Gis iR c YaRRBhHy f{s%ﬁﬁéié,airth}iﬁﬁ,gfetrﬁdﬁ%iotrﬁb%{ fﬁgﬁ/&r agrowth

underlies anti-angi ogehic tunor therapy. Recen
angd Inedtimtasss iof tavgeti fonmyi-angiogeoicabempys has been devel oped

for the treatnent of mali gnant .di.seases, , so f- i ch
ar eIlt rﬁéafayf%u ﬂf}erfm%rﬁﬁwec%r%“ﬁah pE plid ugjors Bwogaﬂﬁg@%y occult

sizde r(_@.%t,_aefevﬁlmm()%@%g}esﬁﬁmcﬁntirgéﬁg|f0m?a%b§§if7r76w BIdd vessels, a
Mari ani et al, "MedGenMed 2003; 5:22). The nobst studied

procesg ekndvar  dasurtpmornnangiapegesigenilaimare gtovetht and tieastasis are

dom nant ., process reqgul ati ng angi ogenesi s, i n _hunman
anglogenca s PERRt o ¢t (IR0 MURERIYP A SUTHINS e GO of new
capahyPbloby! \Fygs)sls"‘fot delivESndtBERP LRI okYEA10! theAQJ‘?r{H(rigiSSM'tG Rrow.

. regul ate GFR pro-angi ogeni ¢ action 1 nclude
Thentfoteo ditles pdivestoredf @imoar hegivgddesip woseedtivietdestrdction of tumor's

the receptor (e.qg.,,rhuMAb VEGF, Avasti.n); (ii), small
X el Compb sl terore o “oasin pod pdingeme tumor
th&hpwse (e.g., ZD6474 and SU5416); (iii) VEGFR targeted

ribozynmes. O her novel angi ogenesis inhibitors include

2- MRdvontyye st iphatiarh of 2ankiEzheicgeniat ageals st bdeal davelopéd for the
estradi.ol .that possesses uni que anti-tunor angd . )
tregfpenth gj\_’%lb%‘ﬁ'i“c‘ﬁﬁﬁaé??e F‘_?‘P%Q? e giae WiieR lnical wals (or
reGiOAOSEA HGbst BY %i.ef%o\()hj Seplif 2\GHIEL F 598651 Sindf ariarrl]i et al,
pl asm nogen and collagen XVI11, respectively. Thoug

Mpd@eriMech200355:p2)e-cl i ni cal nodels, to date systemc
anti - an%i ogeni c, agents t.est ego in

adm pi stration of all
clin amf)ftr%t%fﬂ%qo (e} fO5 BT aTirAnBitgeRigt EPalpeny g dhesdominant
B SORBAECARb A T o vt ot
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., rhuMAb 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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These results suggest that there may be limts to the
use of current tunor antiangi ogenic agents as therapy
wo zne/esidanced mal i gnancies. OReilly et al. harer/ERo0s001195
that the |latency between the initiation of
anti - angi ogeni c therapy and antitunor effect may
result ininitial tunor progression before response to
t her Hipyeh orewisingyingrecligical medes) topdatk: systangs cadayinigtration of
0 7-217al  Furthernore, . r | BS.:
ol Panehleeft Sens AL IR e ke SALA, ity B PRE R success
andajeinkideapleliegisitics igdedihg Rgoinbatytepthiaa hdikopgaiia and hemaptysis.
may need to be optim zed on an_ organ/tissue-specific )
Thesg jresultarsapesst thgt, thereomgy beclimife do Ao usg nf3@mient tumor anti-
I nter. gl 00r-resul ts.hay: : tai
ongRESHE RS X BaR ot ERthni Sy MRE MRS, BAGALPRL & RER shown
thitepatdtdhep diveda the ReidiAtof adiifaggibgehi@thetdpyaint ARGl effect
cell proliferation has been practiced on nyocardi al
mays gqakiin iniHalptmos pregrogsion kefersTaspensd taethgrapy d ORailly £Si ¢f al.

. | reul gt i 9. 74 9 : : n
15 ¥rgp b 68 1T, Qo iz 7 o bl b GRIRT R tha
thélregulalibRGf ahfiogenesisdddy differ arhBR® kdpillaf@He@s)Suggesting that anti-

limtations associated with the use of such agents for
angjpgenic dhgrapnmay feedaiocheorpiiszizeden dn oesandissyensecidie dbasig i[Hrap

b G L OXT gt A -C ting intolerable | evel of risk

et?%ib?g) S%‘tﬁ?% %%3??7%@% ovascul ar di seases; (ii)

I Nt elhfepdsENE, \Pobh rasais Wadk M3 Ndem esbiding fwleh OtRghgiogenic

surgery; (i11i) possible damage to surroundi ng
theramo t(Ra), | Repramdhenariptnsetidantigpmensingisedtedrat smeothemuscle cell
o R 2 L ch AP AT, SRR M doronary
arfeBf tddeasd I[LR. et MBNWWiagtdiohNIl | IB74.AB8PNG 9SS edoldthan et al.,

invitro instability and high doses required; and peak
AtberoselprosisofS:BAP RS AHM TN ‘é’tO?laﬁkyOﬁﬁ aht 1ACEULT 69: 475-481 (1990)].

-optimal effeg [dm i th ffective use of
V%ﬁogﬁsggéﬁggm?a%ts %Crl;stgﬂ) nw'tﬂ?]etfé iuﬁg 0(r?esou- \P} at eﬁﬁsarolr ztg?i%er?tmem of
cadis ast@hediseab&ansiaded: fkystanRitOaERy Ere@aipeintdl@hBIR YeveDbf risk
- cancer Tunpor cell proliferation iin primary tunors as
fopenatients with mardigyasedar idiseadedis i) fterierengec Maths sascular ewound

of. a tosis due to.a restrjcted.suppl f nufrients,
heBlip g RARASE St Mol defva 13 FEPvingie Pitolilinsgnasor
oth&tm&didsamomang¥etell@n "angi ogeni c switch" occurs and

nutrient supply is adequate for the size of the tunor.

An ahiisogthsse and t ethemmiphereatr obstaglese\assagiated  with  systemic

chani snms: 1.. Up-regulation.of pros:angi ogenj enes .
e alion o gmtzam e (/o5 Sy Rdfacding Ailalionh, bised op in-
vith igﬁwiptysaiﬂpmigﬁ WES ey fiited ant Ak QRPN AF Bolud - administration
Activation of hypoxic inducible factor-1 (HI F-1) by
attripybng rte|subogtimpbeifeets) limit the effective 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:



conditions. 3. Pro-angiogenic protein secretion by

tunor bed fibroblasts, which are induced by tunor
wa@edob®351545 Bone marrow endot hel i al progenit or SPCT/IL2005/001195

trafficking to the tunor. Table 1: Endogenous

regul ators of tunor angi ogepesis. Endogenous

Regul atf ors of Tumpr Angi ogefnesis Activators |Inhibitors

Vascll Sp-residafiote of spro@ngiggenicagongy sugie@s) VBSTE and bFGEF by

oreb G S e liqE i Sublidgts Sleh AT HATRBAHoRai):
Pl atZ|Adtiviesn weBygaxnnduéibiet factof-PREM- 1Y bg suor-related hypoxic

Inhi bitors of Metall oproteinases (Tl MPs) Angi opoietin
copditigfyi ost ati n Angi opoi etin 1** Endostatin

Transf prm C =h* ( - [ ' ni,G..
ot Ehf SRRt bR @lerign b TaRdr B4, PIRRRGS  Vhich are
indu@d by ttéhoccells X- C Chenoki nes Interl eukin-8 (JL-H)
(PF4, 1P-10 M@ Platelet Derived Endothelial Cell
pi grfeonemasonesrdathe el arogenitpestraicking-torthe tyanit h
Factor (PD-ECGF) Interleukin-12 (1L12) Hepatocyte
Gowt h Factor (HGF) Interferon (ESF)-arg * Dose
-dependent ** \Weak Angi ogenic Activator The relative
bal ance between activators and inhibitors of
angi ogenesi s (see Table 1 herei nabove) is inportant
for maintaining tunors in a quiescent state. Reducing
i nhibitors or increasing activator levels alters the
bal ance and | eads to tunor angi ogenesis and tunor
growm h. Oxygen diffusion to neoplastic tissue is
I nadequat e when tunor tissue thickness exceeds 150-200
mm from t he nearest vessel. So, by definition, al
tunors that exceed these di mensions are already
angi ogenically sw tched-on. The tunor cel
proliferation rate is independent of the vascul ar
supply. However, as soon as the angiogenic switch
occurs, the rate of apoptosis decreases by 3-4 fold
(24). Furthernore, nutrient supply and catabolite
rel ease are not the only contribution of



angi ogeni c vessels to the decline in tunor apoptosis.
M cro vascul ature endothelial cells also secrete
waeiosHsept ot i ¢ factors, mtogens and survi val PEEDOL20038001195
such as b-FG-, HB-EGF, |1L-6, G CSF, |G~ and PDG-F
that further suppress tunor_cell apoptosis. Tunor cells
areal%eneu cally unstable dub to hi gh, nutation rates,
b\ rdogenewns rhgulaters of 4UAY ARBIOBESSISnat | ve
cells. For exanple, nmutations in the p53 gene suppress
the rate of apoptosis. Moreover, oncogene alteration
of pro-angi ogeni c or [angi ogeni c suppressor control
(such as the ras oncog® °Hﬁ§°§ ah angi ogeni c
switch. However, a hil gfemefifagiPEsResiSat e i not the only
mechani sm for cancer"sgeneti¢ Tnstabifity. There is
evi dence of "apoptotic bodies] phagocytosed by tunor
cells, resulting|in aneuploidy and a furtheér increase
in genetid.hpfbad! ity Al inall, canggibibs! i es|on
angi ogenesi-s—bDdye—to-genetic inst abi | i ty—eahecer—ay
orchestrate a proangi ogeni ¢ cytoki ne baI ance whi ch
suppresats Endethéljab@iuwith Eactai(CEGFd .psyabl es netastatic
s eed HMBrobE GroMKIACYABEERS U € SY STRIIbYpbRIiRE: NOT €
t han .upeblastidrow FagoeD j al cel I@hm;gggs adighi me of

nor mapjaeeied RsR e EriRicRR PR CEl | S
Al t ho@}, Q,;?genl c encdotar)}el iral ceg @%Mﬁmtemamms)
t unog *on proliferate rap| ﬁ}jey dlffer

ol oM hralig R’H%t““ g‘?ﬁ‘" ¢ a %‘&}"F g@f rsmbiiam

] Fac or *

t he ant cl ones. Ot“ﬂ'és

rate- "?/e%'f h tunDr pr %F%P(H@,

angi ¢ %tﬁ | rected & P‘ﬁ%‘tE“é?%?zgg?ﬂ‘@d Factor (PEDF)
endo eI d hi ghinferienkiadg

tr eafﬂ%f"“ﬂb@ﬁ?‘ﬂ‘?%‘%"rq{ - sevehyg¢rferon INBx#firogeni ¢
substances could sery _de tent| al candi dates for

system c therapy. Ho\ e these agents are
proteins and their ad’ﬁV?ﬁks‘*t"g'ag‘?“Mcf'H’g?refore depends on
frequent intravenous admnistration, their use poses
serious manufacturing and mai ntenance difficulties.

Del i Mgy pelfive Bldncan@tveganictivaenesnd fdhititora op ahgidptrbis (see
~ solution for continuous protein secretion. Wth the
Teblrert hetetnabovwn 6f inpopiagle hers ntarmmmg tinaqre ipha quiescent state.

R%{El?lélﬁg{%gbg?lp Q)g@)gc?eiaglﬁé %?ﬁ\tlag&r ltg"erlﬁ %l etrse %‘%E’\é‘%@‘fs ﬁlpc{s l%ﬁds to tumor

angidpehestf dndtiihoP@otieen directed towards devel oping
nmet hods for\fggne t herapy of cancer, cardi ovascul ar and

per i Prgenl difsion! tor r@pglesyeélssqeheer ena@qeatelwhmjt@mor tissue

5 85eh SRR Y5 S BFSLLSuTSHE LR o

thhNex@edieiate didtBsioRd frel difdhdy Mpidg@aicany elviteigidcord. Mkamor cell
with a gene of interest, using a reconbi nant viral

proliferasionamten iss ndepdndeitsof the vastular yuppdy.sideweydrc as Isgon as the
an%%ogemtc 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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the gene of interest to the target tissue. Attenpts to
overcone these limtations included the use of

WO esostsspeci fic pronoters conjugated to cyt ot BRI/IL2005/001195
genes. For exanple, endothelial cell targeting of
acytotoxi c gene, expressed ynder the control

endqt hel i al - speci fjc,_pronmoters h b d bed .
Jagdaimosel] aggsneiically pReabipRi o ek &%E%P%ffg%lﬁ’ Rebprovide

y LNEAL hghitam
thaif PR advabE? GRE Rl Bollsy FhlROMALIRUons & IR pS3 gore
sugptess the akte oeftapaptosnsedvlbteeveronnngjeh@bhcaadoﬁ at por-ar(givEnic or
promgter to deliver Epes si nmpl ex vi E}us t.hém di ne
angioggiie SERRESASPK §ORtEo! m\? @S[the, FASCYITRESAG MAY 11§8145° 4 qngjogenic
switB 3V ver, @ﬂ%ﬁ%utaﬁ&?&% R, rﬁﬁﬁﬁ@ﬂﬁﬁ’srﬁ’ ROYcaWB&RY genetic
activity and did not allow for | evel s of
ingatplitys ihere. isSevidermk afnthpbptetic abod(ml' Iphsg@yidsed by tumor cells,
pronot er s avebendscrlbedlnthe r. ar .Fo
re %'J&grspun@new% Wandg ﬁ'frpflefeasematgﬁneta&dﬁ abidigy. Al 1@@@) cancer
S t n S o-
reff’ g Ahpiofdrests qj‘%ﬁiﬁ%ﬂ%‘%ﬁé‘?"‘é‘?ﬁ %%"’ﬁ%f?%i‘%?‘éﬁﬂé‘? a
angiogenie oyaldid i balaxpr edaclosuppreyiey oits Hpaptogic, rdthesd enables
uenc ‘? coul d nediate only a heterogeneous pattern
m‘fﬁ‘s UGGF4IBE t r ansgene expression. Bacterial LacZ
repor%eﬁu 80 SaRlBGRE gy&@&r cddtfind S ahAPBnOfriMRR endothelial
ran regul atory el enents in transgenic mce
celle videl Idfetithe afi agmzé qevemeas endwothelial eclls elspadal1800 daysoAlthough
endot_ hel |%g lgi (ﬂiu yol k sac and. adul brai n
angagenje end S ATVl OB dYeEIeTion RoliferaE miidly, they
dlﬁ&dﬁofﬁf tulnfe &*BL qgfn’eheiru%ﬂ hd \o‘t%f)rhﬁ% s r&%rfn mifithf Yrug
and aorta as wel [ e t hrombonodul I n | ocus.
resi{stmlmarmld ldwelikedihocﬁcBbf)ﬂré deiz@l@ﬁl)le%oﬂﬁﬁ&nea]ones Mareeckr, since
f] ma.n and npuse TI E gene pronoter .
th% cmt@ Ipging fagter 4oh SHpefe R Slgszplﬁew%nws, treatmpdgdigeeted
t
oshBOHBRAUNCAGNARALAL (S R R BRUARPERENARn modalite.
Indezds sbwralf arttivangiogegicasubstanchisegoudh derve aasxmtemml anandidstes for
detected in_the heart, brain, liver. Siml resul.t
syemis BstaRy nBaveyersEFadifes aRFrt 25 Profing h&tfeﬂdinamftr%wﬂ
th&gfo% g%kélﬂ%' &gﬁre&gén? rln@éveh@@si Iéirﬁl BﬁlQHDE ip ?en? es serious
showe ransgene ‘expression limt e to en otﬁ ﬁ
mameifhcurirfg @rdbmyiaranande diffidqulci] Beljery tMasti-aagiog¢rii® @&jes offers

Deve| E&(gen(&bﬂloﬂ 1089-1098]. Thus, none of these
a Ratenfishslut F(c‘BFﬁl“I“BPSrTPrf?tqﬂhse&Fqnoéndot helial cells of

al | ﬁ’ﬁ HEhe H%ﬂﬁﬂhﬂ(ﬁi 3063wOkerel thitere ggl‘é d tlﬁnbx{gﬁl)gemc process,

Furthernore, sone of these sequences were no
sonmsit rgend derdpy Hak dean dindnysted ltmbve‘knoraé ttlerse amﬁtampps.oaztlnhough
presented by Kong and Cryst al PCl uded a tu
great efforts have been directed towards developing methods 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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speci fic expression of anti-angiogenic factors. To

date, however, the toxicity of reconbi nant forns of
W6/ gEIselS anti - angi ogeni ¢ agents has not beePCT/1L2005/001195

denonstr at edal t hough sone synthetic anti-angi ogenic

agents have been associated wth toxicity in

s | q
reclinical nodels [Kang ang Crystal  (1998) J . Natl.
cyleifG £ Stpregsd inder; By contrgl egff%*eq?ﬁl-&fglf% REGMoH has been
I L
deF8,35 Sy S OGRS BLEISHE ol LG8l
speceficatlyan epdathelfahcélbyr [Faggav RITV Edali HunmeGeeaTharrgl 257) 8(18):2239-

{ ogenesi s in t L it is highl li kely that
475 gi78% s HlseshShes n-SY Berans datonie W Y Bomajer tos e berpes

_ Sl nGCl i ey hay A

SR S ARRPUS A inkd! [N %o HIOVRC [Auyd it SFher (19%6)

7(E)ri483-64].t Howwtgshati mromotegy sissvalnodly wdaki dctinggy asdvdid not

rowtgi ﬁf bl ood vessel s surroundi ng the tunors.

a“%ﬂvgéK/ B! lqvﬁ_ iickPisES P he formation of new bl ood vessels
and/QbeBPddo ehi%‘l &ﬁ%@é%b P%xﬁ&%@hﬁ%’b&ﬁ defHel i 1 ior art.
in cancer pat hol ogie efe a dramatic anti angi ogenic

Foekkanplef Aatl etlek [Poys Naols Acad. Sahi.| (189%5)92: T 7a6Wi] epdned 5’ and
,bl ogd vessel s and induce tunor necrosis is required. |

3 T?%l?‘ﬁ?‘é(-sﬁﬂbf‘éﬁ%?ﬁ'élﬂﬁ?ﬂ o Ebﬁ-elrryni FRsirutacne i may confer tissue

t | (ERivo Whi eqndi b Bt
sp&FHC; s Rin o ot H R CuflS ROYRREES WhullCellonly o
hetefogenedinguattbal ofireforfelr Trah3gena eRpression. nBa@eriad [pePtrembeter gene

was first described as_a potent vasoconstrictor and. .
placgd ypeerie eealatin |09M"t1 SYjdlgbrand seavdaory slempsnteidErnsetigmice
re leldstr e'nh éxéreggﬁgﬁ Gﬁ"?ﬁesqb dll)u'izﬂﬁ)nv(ﬁ% Hbtﬂﬁlizﬁ%‘éﬁ% Fiﬂﬂet}mﬁk sac

al though“there 1's sone expression in other cells suc
andadshdwiih. nbewéwercmd ksprefdien aias \datestedrifd the vascular beds of the

astrointestinal epithelium _ neurons and gl onerul ar .
SP%E@a‘H@& rve&elflagqy, ?@%ﬁ,éﬁﬁ%g&q aorta as st seda th Hspmbomodulin
lo4Rr i ous pat hophysi ol ogi cal conditions such as hypoxi a,
cardi ovascul ar di seases, inflammation, asthm,

di at¥airesneantetcaln@®iood 8996} B611828-35] isolyye) thepiumetincaridomouse

gnd interacts with angio eni c factors such as VEGF and
Tibrgepe premets svhighy gantubyted do ahanpeEeRsRIS SFPFRSEOP (A delignsgene

e
Rt B s e U Ry SRk BT by el was
lineiredotohthé ivasstlspofah®lare, anthkidne! amdeend ekpression was detected in the
hypoxj a- i nduci bl e factor- 1 binding site that is . .
heagp pineliver o SipHa results wesgabtatned rbyO*%hiaﬁ&eré‘ﬂ@aﬂlh eVhiselated a
1.% kBP LRk fregf(l)ﬁ M@r’FIEEZah{OWeMF& "o R&d! ?rzmskéﬁ%e expression
ypoxi a. poxXia 1s a potent sighal, "I hduci ng e
linsixgar @S sérothefials vty alf gmbs®nlcnehivei [SghlaegdrhThPadtekl. N(1995)
(Epo), VEGF, and various glycolytic enzynes. The core
Deé’éghﬁg}?&bl:’(l8m§§s]é)9§bi rs) is conserved in all genes that
;rezp[glﬁ}g,f Itéoglgﬂ(%/fptﬁg%%eﬁg%'eg WOR uﬁﬂgnﬁlpemfallla&{Efoﬁl%ligle(%ll% ¥ 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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ot her genes. The ET-1 hypoxia responsive elenent is

| ocat ed between the GATA-2 and the AP-1 bi nding
wG2mess1BsS et al . identified a conpl ex regul at oPGT/II2KI5001195

in the nurine PPE-I pronoter (nET-1) that appears to

confer endot helial cell spegific transcri pti onal

tﬁctlv to bi.nd proteins OL protein ‘JT g

pugh HiF AHANEEENE BFRIBIRIR besh ageacfaciryjth toxicity in
e ¢

s O3 50 0 41, L)

f uncAngiostdtineias isotteen pael dslamdbhahmmglogbmc agém (]bcﬂkman et
and. . - f e nurine PPE- r onot Al thre
ol Eielf T Sl DT notioreraBis up e olantabie o factors
B o PO LS EHE bl & R (RN AERgfagiosatin
therepyt sloncwuulidrbe effectieased 2-10 tinmes, conpared to a

m ni nal pr onot er t.h no el emen Uni t ed St af es pat ent
5, 74P 445 Rre@&ﬁ%&mh@éaldflalsrr@vm Py thpanti anegeRie treaimpents

0 f

USRS 18T IR o L AR AT R By Rl e

grmath dfeblmmmsyeﬁs:lsdrmundmgehesamme Hewveler oﬁhxb»tmge]ssfmmon of
E eved wth the PPE pronoter V\ﬁlle pr serwp

newn is*pﬁe\rqS%ﬁ Is apder ﬂ’?’&ialy epigexingthen iy BB TigtgRlsineancer

pafh% ?ére tal'}ﬁ'arﬁgtﬁ: bnP %{c f?ec't 'E}Q&‘ Q6o 89 H{Usg&eéll existing

transcription ypOX|c condi t1 ons.
ang‘tagemd btoe)dt\&esisetsmxdnmdtme mdnu@ebimrsapyeq@ﬁaEPT) Thi s
stra egy | S aI SQ ,aI I ed sw CI de gene therapy". It

4 J

f¥ert prodrug into an

?Ct '"NFe &MB@E% (CEng\?rﬁ%h ‘%etr@{'l @cJ\}%?edW%l?g@ﬂ d1Sin 1988, consist

nost w del genes In are herpes sinpl ex
of three gendsy Kilel, rEaT Riand -3 HE\Wokhelmou (F'Bd),va 2 hamino acid peptide, .
cicJovir (GCV) admnistration and the E.coli
W%yf #écrtbéarﬁsnaé@tmas%@a&r@@rva hsTBOqth fBHISHS; colb migosen,

syﬁtigsgedag?]eﬂhéﬁxéﬁél' Gfts. TEF|1n| Ca)fﬂres\%/ iR SHRARS en]df)thehum

under gone extensive prec uation, as we
altbbugh there iy sahs expesdiat @ othee cElBV/sdd &Csmeythtranschasells, the

denonstrat ed non- icant side effects such as
aifpgy3 AN §9§E"é‘ﬁ?§f1ﬂ? szm@x%%new a glpaseuﬁ?:ﬁ r@gsganaﬁl selly- Its.

e RCHALEL DERE RO Pubdapp O G ok JBBTopoxia,

cafdidtascilarmdsémses eldﬂmnhi’atlam Hfhind, K:habenésaamd mgnq&l‘ asEndzbtlwlm-

transduced with_ ,an HSV-TK caont ai ni.ng vector,
triggery, Brogycuh and injeragts with é%@gem%ﬁacggrs éﬁcfa%é{@GF and PDGF

anlt IS0 B IR ifoioARGIGYT T (GOV), vl circl ovi

iclovir. e guariosi ne anal og GCV is the nost

act IH\Eeﬁalugienmﬁéme hﬁmi)mmre@]ﬁogme&alédﬂcﬁﬁ ZHRE) HfaV4isTlécated on the

POSI tive cells produce ) ) . )
antisense strand of the endothelm—l 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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viral TK, which is three orders of magnitude nore

efficient in phosphorylating GCV into GCV
wornepsidsphat e (GCV-MP) than the human TK. GO @#RILI2805/001195

subsequent | yphosphoryl ated by the native thym dine

ki nase into GCV dlphosphate and finally to GCV

triphosphate ( TP) . LFPIS&I po
pol &ﬁb R eldFl?ﬂﬁ% % eﬂmwl@afﬁgﬁbﬂq% Feo iRt P&Hmsff’l’rﬁ\mpromoter

r
(P PR ey 8h @0 bl BPgt O 1P HioRAl &y ppd 1o
bintk ptdteinSion @mtaﬁ\kmﬁﬁle}cas shar &rd gedtricted Itg/ thdSehdbikhebiab ictll.v Ghis

c.eII ,.1ts adverse effects are m ni ma d rare, and
regingy 'émﬁtﬁfi ﬁnéothﬁl.wé BRse e?)%weatra%éwtf%wgwpsmal%composed of

at 'ﬂaed%@ecfﬁh&L At el%ﬁﬁg\ﬁsltloﬁbcﬁ] bé&: tHeQXl64 yandS 396%S%f the
synthesi s ects mainly prolif
murélel RPE-T ipeorhit®er. TKI @idde slﬁﬁteﬁmaim&qmeabfmt il dilﬁﬂllty When one or

utilized exten5|velg in cI|n|c trials of cancer gene

thich SPRIF 2re BNk 8O mindwa) mET a]r RIOFIOLel pisBPHEn g7ge expression
in '@Hﬁ&tjhﬂlél'c'alg ?rg vitpo Yr{c\{ &V 2610I t‘ﬁWesI Hx?gfé‘c\lttbof inimal promoter
per cent age. Recent stuales have cha cterlzegltﬁb
wikEhe dlkimefiv cel | cytotoxicity nechanlsn1 They reveal ed
cle arrest in the late S or phase _due to

gilt :%("F’oﬁﬁaﬁ PRtRt wmmaﬂ%ﬁ@f‘eoahem HPE- jpeamoter and
PRI PrASE MR Ll Y SECHEER)AT SRR o o

enﬂ’otdiéh)ajmdemﬁd: lenkaxicar gmmem;ﬂoyied\l\&l Inckeasamthe level of expressmn
Cﬂgrp ol, cal _change in ?ells adm ni stered with the
al

$F & promoterewhils prestruing gindgtheliglspgeificily.e Huher,
. v
traapripaion fuadérdwipogiceehditionscl e arrest. The HSV- TK/ GCV
syst em ut, |I|zes an anpllflcat|on ootentlal desi gnat ed
ge-ditected cagymepradrus therapy (GRERRer ef fect st ands

for e R Gl N Hchps
i nduce §ERS§D ltng o dﬁ%b‘?% negafl Z Ik%ﬁ% ;@%gﬁ emum
of eifnf imert :prddreg hmytetmnMVe effoendic wgent fwitld tldaesamereallsbyThe two
n et al found that a 1:9 m xture of HSV-

|
m%@w@*ﬁx ysehgenesin @%ﬁ%’éfg%rﬁhs@eé simrlex vigupbypridipg fiinase (HSV-
|
Tlg)gyd%l%d' Gfgtﬁo .&&SV& eg(ll‘yc&?] Adriidlist@tidP M9 ftltlét1 ﬁEé'COh cytosine

on O Sever aracteristics o
debmatas {€D) e¢dupbdd hathe SHrerocgesirei (FC) ddmihiveatiyist Anal HSV-

t was found to be highly dependent aon cell-cel
Tlgfg{ﬁe\géyste@ hap tundergppe xiGREVE Preclinispl cviakhagiph.s as wall ag ¢fipical

tr1%l¥p% dgte e H?S\p?k/d}ty' gyl%FeTng Gal %%#gd g@w—sié&{ﬂgeﬁﬁ side

alsoto mxtures o rent
effecigBach dsefeetrs sptentdS\oxitityexhGEYS nyvlosgipredsivurhdimild-moderate
correlate with a higher

hepatotoxicity.
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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byst ander effect.Culver et al. were the first to
denonstrate a bystander effect in an in vivo nodel.

wa bmy/osisndnst rat ed tunor regressi on when i npl antBIL200¥ 001195
HSV- TK positive tunor cells in different ratios.
Unlike in vitro nodels, cell-cell contact was not
found to be essential for the bystander effect in

phospherylated hirdhe antive thymidide kinsse inte &1CY diphosplte and finally to

Oy AR FIGES T s, "vinor e onl y some vere FSV-TK

POSiGCVETP Bat potdit\HONK po@shdraséani@ibloneghig Wetefri@ation of DNA
regressed. A bystander effect was al so denpbnstrated in
sypihows BEtingasporaeen nte tgrmnanceritestiend. ermigatiees DNA elangation and

V- TK | apder f,e acl || o
evipyaly OB LaL SH30 “BiRE Y SRleab SRR R Vo paiive
cellf) igeRele kifvas MresystiRaband QY. Wad ind@led@bialy GkdibscHopenia,

studi es have denonstrated only linmted results. There
nepopanigs apd wieplroloxidyo dioteerernsiage eV taNeity tisviasedi opeDNA

B AR AR BB SR RS OPEIL Gyl honny

beeR DfilizddCdxtenpiveli iflicliflical tRialself camer patdtht@py. alidvethelpis, yesults
regul ati ng angi ogenesis in specific tissue regions of

argdisgjordingwiiostly baited)induvabya krw trarsdpefiancpes¢aiages f ect s

R T

méhanikall Mheyt Rvedled adlPekle stest HethplR6 SHr GIYIRRE GO td AtivBtion
is provided an isol ated pol ynucl eoti de conprisin

1 ga |
of thes G2 2 A4 slenage elipskipoint dhesgiavgntawveretosnd &o lsad tq irgversible

h equence set. forth.in | D NQ ceval.en
oef B VNG tiiehOY ' Bsp el p Celtead RrERBUSEN cYigraemmen
is lafwetEdvia MOrphbfogiédl @harfpelintcells Rdthinibisit® Mithdle PEEVIK/GCV
capabl e of directing transcription of a pol ynucl eotide
systea. & hess merphalegicpk ¢hanggsl afe dpp faespecifiercataskelpton rearrangement.
ukaryotic cells, S rovi de re nucleic id
TGP S8l W30 RicHreRls Bheli ShieF cBfifine ot cvele
arfegl. | S conprising the nucleic acid constructs of the
i nvention, and scaffolds seeded wth the cells. The
i sol HieddSYolK/hkeY sxpteng atlizesmniamplidieatiaispotential designated as the
wphar maceut i.cal s, and for .t he nufacture of nedi ca t
LR e S R T R R e S R
TK pBsitivé &8 indiee eielkiNthgtd? HEVATK hdpatiheselleat ures in the
descri bed preferred enbodi nents the nucleic acid

consBystander effeath &h; bustprdes iefgetawanubirse riﬁscaibﬁdj by ddeieoect al,,
BT B0 P8t I% HEHEIR, $odBH aft 4K bR cols

re§ReQMSy, a8siMITh QBNRSEE Sell RUHA@ EQlowil ) eheNdidi®diCoRGCV . Several
constructs can be used as pharmaceuticals and for the

chataaigtisidesinf ¢heolfystrndérceffeshhayetbeen deserbédag and
pre

T RN N ey C—
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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tissues. According to still further features in the

descri bed preferred enbodi nents the nucleic acid
wGeemwaesises i s sel ected fromthe group consi sti nBCDiL2005/001195

VEGF, p55, angiopoietin- 1, bFG- and PDG-- BB .

According to yet further fe&tures in the described

pref erred enbodi nents the scaffold i s conposed of

sy ntHBYST et by Pgeer theafitsbrq dempaitiatha hysapdgrettegt iman in vivo
X iy c . i Ot N
mttl B8 pethtsudRlhoP bR etin YIRS QR HIV-TK positive
tuobodisrie differtdtaasys) Undike Gn pitoyiedel s, el ek B coaectl wasndt Heund
roup consisting of po%gethylene | ycol &PEC%,
to &yd?sgg@;lgg g1 the pymndenefifcey i airg digamanesb@h)al. demonstrated a
. [ - - | | Cin a6 i i
iR o RERRL R BT R Bl A R PR bk By
sofn@vd?EHR)V, - TKnpasitdven dah ¢ \p-AKopesitiad aridumagative foci regressed. A
hydr oxyapatite ceramcs (I P-CHA), poly D L,-lactic . .
bya@n@rﬁﬁe WAY plsp dgmpagratedoinavipr Eptwegh ety framedifterent origins.

S el (P =6 . i R
AIS) RN R SR ERE: P Qac BB BT e Mhark T bumor
suppicésion phtly idpleydned \ih Wene delkverP4yigms. dislvever, to date, clinical
pol yphosphazene. According to yet further features in

stydigs hawe demeprsirasdomby hisied FasBl: nent s the cel | adhesi on
nol 1S I f ] PeGONSI ST f .
't e, i RS £ bRl FLOf HRUDRERRISl) BRYY e tighly.
addartfddous ad Heave nhighlenspecifie, reliably iangiogérdc-Scific ipRjnidtyrs and
i nduced protein 2 (ninjurin2). According tqg_still .
nueleiq pskd fcoBstincts Drovidng e deyslparprpacdy ek edficiently  regulating
i t . | L X% -Qr0t ej i .
onGIHRHHIT PeLiRE Rl RRRI: Urd ol iR I Bedeld of the toxic
sideadffeagand linitkkdanaetd ¢harackdrizitig prior art anti-angiogenesis approaches.
m cr ot ubul e-associ ated protein ID, Neurite outgrowth
factor (NOF), bacterial cellulose (BC), lamnin and
SOMMPARY-OP SRR lINTR YS! another aspect of the
; is provided a nethod of
exprasetdige & onicdspedt odchelpessit émneation thefd Brpgstidedan isolated
eukaryotic cells, the nmethod effected by adm nisterin
pofynugleatidyy eamprising e cisiregulatory elemsnt ineluding @t leastyypertien of the
i | [ ti: it .
soibE 6 AfinnIRIIRFRCPL pOLTARS LB & F1ER HiHon of the

sequenlel detnfpriht inl SBQtIDANERI6,i the islated oBagelenidr baig tarable of
n SEQ ID NO 15 covalent]ly linked to at |east a ' ‘
digssting Bapssripioieolcaprlznucdeatide seqiense ransermptiqmallxdinkedsthereto in
. th y ' .ovi ded. t
culcybE et RIS FioEa 368 AAEREL ol BBl A olhees
podfnucRbedes Sdellb tofpkidingi the UicRiE atidi athstracts loif | the am@intied, and

aspect of the present invention there is provided a
scaffolds seeded with the cells. The isolated polynucleotides can be used as
pharmaceuticals and for the manufacture of medicaments for treating and preventing
various diseases and conditions.

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. The nucleic acid constructs can be used as

pharmaceuticals and for the manufacture of medicaments for treating and preventing
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nmet hod of regul ati ng angi ogenesis in a tissue, the

nmet hod effected by expressing in the tissue a nucleic
wa@edod/osemst ruct i ncluding: (a) an endot hel i al Pel/iL2005/001195

specific pronoter; (b) at |east one copy of a hypoxia .

response elenment set forth in SEQID hE)S; and (c) a

nucl ei ¢ acid sequence encodi’ng an angi ogenesis o
Vaﬂ@@%ﬂﬁ?@ﬁs apth sonditibes, domekainpleqes ibe repailatign afcmgiogenesis in
tisk E%ulatory control of the pronoter and the hypoxia

P ponse el enent. According to another aspect of the

pr esedtbrdiny NétiIPRurthBe Fnirss I Ay idéedibad &redl éhbodiments the

regul ati ng angi ogenesis in a tissue, t nmet hod
nuglefce @cisld sgque@mrlessnlmd rannethe| geoyp aonwéméu ef adi@F, pS5,

const ucl ei ¢ aci d sequence encodi ng
angwpgﬁg QFQ a§9?§83§§ the nucleic acid sequence

bei rmccumi@g td ?&Lﬂuﬂh&fﬁéa@%tlﬁQhe @éscAbed pref@fbdl édhiydyments the

el enment including at | east a portion of the sequence
scgféaldf isr eomposedEg) pOsythetieSpalpmar. entdell adhekien melegule, or an
e4&§£ﬁﬁﬂr@ﬁ{tlon of the sequence set forth in SEQ 1D

1xggi/e‘?egulatlng angi ogenesis in the tissue.

Acc A ¢boRding & §ili fulrthet FdaREs inoBik deQSibed piéfﬁréﬁﬁ@rﬁlﬁddﬁﬁdnts the
preferred enbodi nents, admnistering is effected by

synietiotolsmiee istsslected drane e gevponseiiag of palyetbylene gbp@lrﬁPEG)

St d t
HyoNa RS0 ROl st COAT RRhaeBlol Rt R ok frasti acia
rein€drBéd QAHC i polyfladtiae kattéd [KNEPCLAS, hodvn Thbrid€WV-PCLA),
subject; and local in-vivo adm nistration. Further,

mﬁgrmn@ntﬁbp@ahs l@@lcmxhwdmgawiatwmr@mmdé%@m)g pody sk -lactic

f d
iR e R PR EER. PESEET BoBESTbIT Panyisnacisgi-o-
fuhiaﬁ@ u ﬁcndﬁC(FPF? Ngblyactideldol glfdblidbe (PE&@IN)‘ r Eiﬁ)lylfj'didk?alkanoate
descri bed pre erred enbodinents the nucleic acid

(PﬁéQuEﬂEé19@@@@@9W&ﬂpﬂﬁﬁﬂ@)@@bﬁﬂﬁﬂﬂﬁd&@mﬁand regul ating

oy RRORTRE o RGP ey FuBC B EPREBir e Rt Mehes he

ceﬂlmﬁélsh&?mo%chh:els rsul@bt@a GroRf e 6 EEERLAR ©P hRSerad) intercellular
~inhibitor of an o?ene5|s or an anti-angi ogenesis

adhegioo modgraler dgA -G, sadhesini tenpsein gigariag andineryg injury
._angi,o ne j ..Ac rding to yet another aspect of the
IH%F%QE%S i %ﬁthere is provided a nucleic acid

CONSAEdéeding QTR firttdr fdabdredtinf 4 ﬂhé HesdPBed PHFERQL éflBodiments the
regi on encoding a chineric polypeptide including a

extriagehwdarbinattixn g»rqjcmansnseﬂ@mu fiom 4&he gfdupc consistiogeein fibfinegen,

t ot I d I t.id
CiilisPhn ieBRiRy xrarlh opirraleRFErEidRl  BERE dihaprerice
oudro@K ﬁ%fdrgﬂoﬁ?(ﬂfa%ﬁhlo&llﬁfosé@g) CdmhifRY dn@l Qi'tn)ipept i de

in a specific tissue or cell he i gand |nd|ng

donederording ¢b act abtirclipedtaf the piesodpatingionfthdse ndprayided a
mgb&@ Qg gEP : ?eség}gtgoell pluélgl% Ec‘?(? Cslec];de(r:lcé Io%sirlilt%re%tr 1r(1: eeul(arygtw cells, the
method effected by administering to a subject a nucleic acid construct including the
nucleic acid sequence of interest‘ positioned under transcriptional control of a cis
regulatory element 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.. Further, the nucleic acid construct can be provided to a tissue in order to

express the nucleic acid sequence of interest in said tissue.
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ligand to the |igand binding domain activates the

ef fector domain of the cytotoxic nolecule. Al so
w@emeiosisas ar e eukaryotic cells transformed w tPCT/2005/001195

nucl eic acid construct of the invention. The nucleic

acid constructs can be used _as a pharmaceutical, and

for t he panufacture of nedi canments faqr the regulatlon

aﬁ*f‘ngEﬁj%géP@l Arothersaspess afthe ISP @ aVentop dlagte is provided a
métn(gd 6Pfe uiad@iq glogér%%srﬁrht t1§sﬂ9 1AL SRR cji Qﬂetﬂéd H" '&ﬁr@ssmg in
COﬂ It Oﬁ i Seases as’soci at e

thatigiue geme&lcsac’kh dorizeravtaincluliimpi @atan endothel b u-:ll Bigeclfie préinoter;
further features in the described preferred

(briderst ABOHEPY M@ hyipexiaggiporserlgmentsgeifthiia SEQ ID NO:5; and (c)
|

o L s B LSOk 5 SRR S i id s

betrpnaidst fegglatlry tdrerdPBEthe pporaoet aid tht hepditErdspéhise element.

pronpter, the TIE-I pronoter, the TIE-2 pronoter, the
Endditcordipg dersingther taﬁréecmf i | Presenh v eBHBRdhere 1Stmrev1ded a

ol ey e PO TR s

th¢ hssiRECANEIicpacdastnandndlidingar hudeic acid sequence encoding an
car boxypepti dase-1i ke protein (ACLP) pronoter. .
ang@gsm‘éwrfggvlemf,l}h% REgleicagtd seguencs bere ‘ms%{: Fagylagory control of a
i
cwf’fegtlﬁ{ gleg‘gﬁ fgﬁnaﬂlltgﬁat tlt?:@t 4 E%PH SEF glgengg g%tfgl}dﬁ EQ ID
No4l5| awvafeatye hmkedapd at leastna pertival ecthe d;ecfmemﬂe isétefopthOSEQ ID
consi sting of a receptor, tyrosine kinase, a receptor
NQd6; thereby gegudating apgiogenesis 18 Hicdissise ki nase, a cel |
adhe a
Acoar PR A8 SHli ARt RaRpASRY e BRCAEREBed, gmbodiments,
adpiiribering i effdecd byen trethodeselkyted tin then@b@e tdiistiag of, systemic
. selected fromthe gro@f consisting of Fas, TNFR, and
inpRyq pdmimisiestignngx-viyoyrministeten ty $pH rerpgvedniiomy e dedy of a
su X@gﬁd (i\Eﬁ{ ?elﬁt§oda5{i)éfﬂ gf“ ﬁle. R Ff?)dthgfbod of the subject; and .
OWn- regu I'ng angl ogenesis in a tissue ¥ e "Wef hod™

loedl il eivecidbiinistxions Further, pvidicg eincbeagrb ddii@natvivet | n a
tissue, and further providing to the tissue the lig

of theordigaryesi fHeherfeafuresiin eﬁéf‘é@i‘l?ﬁdﬁgefegeg}@tnbgﬁmq@@( the
tisSed§ %Iaﬁ?mgﬂﬁngﬁéﬁgg(jthgntlon there is provided
et hod o

ownr egu I Ng angi ogenesis in a tissue, the
met hastoedfihged siill Ryrther atudesis the dedegibed prefi@rad ditibddiients the
aci d construct deS|gned and caonfj ured for generating
nuslpicacid isequepcs pncgdes d PERIPEIOEEHIS Aacier and ficaahng argipgegesis is
construct |nc|udes “(a) a first
W%%ﬁ%ﬂﬁ@ﬁ@%@ﬂﬁgkgeglon encodi ng a chineric polypeptide,
i ncl Agboriing td y@afaethdr foatiurg 1dQl@dEbcflb&E€ref&reﬂrbtﬁcfdﬂﬁélﬁﬁ the
domai n of a cytotoxic nolecule; and (b) asecond
nwsbn«y Atid | seaMange eneqsied an dAkIBHPHET angipgenedis or #ncayji-angiogenesis

fagt £ ﬂ%qlleglggﬁr?ggaxrg%gegésrlse %tdou/%regulatlng angiogenesis.

According to yet another aspect of the present invention there is provided a

nucleic acid construct comprising: (a) a first polynucleotide region encoding a
chimeric polypeptide including a ligand binding domain fused to an effector domain
of a cytotoxic molecule; and (b) a second polynucleotide region encoding a cis
regulatory element being capable of directing expression of said chimeric polypeptide

in a specific tissue or cell. The ligand binding domain is selected such that it is
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expression of the chinmeric polypeptide in the

sub- popul ati on of angiogenic cells. The Iigand binding
waoloveiosisks sel ected such that it is capabl e of p@i/ndoesgo1195

a ligand present in, or provided to, the

sub population of angi ogeni g, ceIIs and bi nding of the

the i gand b|nd|n ln actlv tes

ca@? 208 biritgraigardh Pssans I%Wo%pa% e, %E&nsw of said
W RO b atd B&dﬁgga&%ﬂ%f%h@ tbd] tﬂehéffécto%%%am@ h| bABtoxic

o still another aspect o t%e present invention there
molscyle.ovibedpmvied hoel emkanyotin cely lmlaaa;fongechngﬂhogenmmlesc acid

in ati e,. the nethgod eff tedgﬁ %lg expressing_ in
coppfguct i %éd@ © AnKENioai ¢ hbg e %t‘?c teogIBictn &an aby ustd' as a
lﬁﬁﬂédegéﬂéa@daﬁ@rfogetﬂg FihduiseeGét Of Q%éd%ahiénlsn (ﬁ' the regula tion of

sub popul’ation of angiogenic cells, the nucleic
angmgsnasisdh tissuek ofl sutgectq in)nead theradf, gndl fpnucitwentiand preghtdon of

encodi ng a chi.neric pol tide inclyding a |igand .
CURORY; ﬁ@;"g dShE (5‘ HO'Pfuséag dy gﬁﬁg f £ REPGRedontith Speiqeenesis  and
neoVietlxGiomol ecul e, wherein the effector domain is

selected such that it is activated foll ow ng binding
of a%dogﬁmgl td pettflogthén @atmbshhrtljd: dgscdberhpmfermdohnﬁbdd)mmts the

o S RIS b g e e o sl pdspeciic
préRbiEe rsbl%ct@@lﬁ’d?ﬁ I%é gﬁ)ub’bbcﬁ@i%uﬁ% B RQPPPAL ﬂgnﬁfter the PPE-1-3x

angi ogeni c cel providing to t tissue th
prbmgtendthe tTHEf 1eb150ndm1m {hee@IH atprogotenghe adedins piomotdre the von

| ssue. Accordi further aspect_of the present
Wit‘lhf‘\'i%??ii BYY™Ma{esy éﬂﬂgslhg}@‘\u? geﬂogmfﬁﬁa&g‘ﬁc%[u“ chromoter, the Egr-1
préMBREShe I@/Ql\/f PE rNREY, BROVEAM.1 $r NG WIS;M 'i‘ ?omoter‘and

tissue I ncludi as an active’'ingredient, a elc
thaaortic canbekypwptlddeélkg peateia(d Qid) prgueted for ge n e rating

o AeeSrdinbte i Pera BRIt dh Geicubed drelomib cmioineats the
ligdGd glrﬁﬂggsddn%ﬁ id EDH%#Q%HdIQQHO ainl JfSlc H%hﬁf&fécrg@e%'idrdqhe cell-

r egi on encoding a chinmeric pol ypepti de I ne
sulfiacga natejion dam gpedmllmted frose thet groap o@ﬁmaﬁthDf dcmeapnorofyr@me

totoxi ¢ nol ecyle; and (b) co pol ynucl eot.i de
k"f'%aa BIFCERienIfring kinase.ca ‘ieéﬁq}?ra‘?'tﬁoy“@q%ﬁ‘?éﬁta $edly dﬁlﬁ?l@%m@ule

QXS SSHaRRe flcehile chimeric pol ypeptide in the
an E{ uaat?oﬁe% angi ogenic cells, wherein the |igand

bl ndAmgrd:lmgrm peti farther featued inapaldeseribéd biefﬂii“eﬂgkmbddhrgaﬂd the

resent .in the s i.fic tissue or, cell, so _that th
tORF H@)lwlet if éelF‘? agﬁamt the gD cPpsisNEnL; nEﬁSnENHB\nﬁ?%TRAIL
act i
ol X8 phing 06 V& 8P s B ichrel el i lh B fiche i provided a
m¢thed esft dnwmeregulmngt hagegerssir @i daidswe, mak hﬁﬂth@ﬁ effected by

treating a dlseqie or condition aSSOCIated W t
eXPIESTAE RPN UGISIR AL CONSuStIn jadssuerpad ﬁmhﬁberowgiumoéb@ epue the

ligh¥d BFfHe HoRhFbinAthgRohdlRl apeutical Iy effective

According to yet another aspect of the present invention there is provided
method of downregulating angiogenesis in a tissue, the method effected by providing
to the tissue a nucleic acid construct designed and configured for generating
cytotoxicity in a sub-population of angiogenic cells. The nucleic acid construct
includes: (a) a first polynucleotide region encoding a chimeric polypeptide including a

ligand binding domain fused to an effector domain of a cytotoxic molecule; and (b) a
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amount of a nucleic acid construct designed and
configured for generating cytotoxicity in a

waeamepssud at i on of angi ogenic cells, the nucl ePCT/HRDEE/001195
construct including: (i) a first polynucleotide region
encodi ng a chineric pol ypeptide including a Iigand

bi ndi naln fused to_an effector dopmai n of
Se%‘ﬂf@o@‘gg‘?% p%é%ﬂ‘%“ eamaiu(g P)Cl%f%é'é&% E?UP% @emgofpf digecting

xR oEECARE g} s 0L AIALH, AR Bl T
ligahe bsdimgptomdiais selecet saﬂgthagxein apatdé Ioé binding alkpané ptelent in,
i gand bi ndi ng domain i s sel ected cap EJ of binding a
or|pr<gvaﬁirdi 8y BesHP-prpulation ofrangjagenic calls, Pﬂ‘g %‘aﬁlgr%ﬂﬁﬂ lagaina o the

n t
i P Skl O, DO i e SR e
thérbley dywotepulatingmhgiogéresis ti theeisyued own- regul ating

h h
?2 % :jgfgq%n rsl’é‘i% Iétgli tgfugtaér:,\;s?)gpet é)} ggf's tg{egégt | 1R\Qenttlorel tl?elrg ?sagr%v%red a

S rov
580 S PIG A IngBhER-B1 A% i, RIP Sl 0
exprhgsing sine then gissuet hemaﬂmutaoﬁxialdoystafct adesigned eumduadnf@ilred for

t he nucleic acid construct designed and confl%ured for
2ePRAHPSY IO GO iR SRt-porylatian Pk apgiogeic glipthe nucleic acid

till t h ent
coRSERIMARAE DL | o B, amuBRBRE, (Bhiph  EndRC Y chimeric
polypeptde imludinnci tligod bindmgi ddreain Wusdd tos ahexffeator tdomam of a
met hod effected bytﬁ nh.lster|ng a therapeuticall
@ac

cygioxde tneleculgrovhnreipy eripredomaliig selgied By thﬁ%§|‘§ Aeiyated
f
oRNROTRHEN 5 o PhafRE U L ERAEDERRR,' DD » scone

polymuckgtiiat repwnaeagdcdiignasicss iaotihd) erepulaoue emderttr éat idivgcting
t he dlsease or condition associ at ed MAth i.schem a. The
exprssien of Hie hipers pelypeptids dp theewib-nopylaton pf gagiogenic cells; and

T 4SSO SR8, 0 SORRER et

tissegul at ory el enent being for dlrectlng expressi on of
t he proangi ogeni.c factor in sub- popul at i on of
angi OYORTIBEE (@13 further agpegt /§ ﬂef‘o pfﬁﬁ?ltth@weﬁt@at theresisi proyided a

hqﬁﬁ%f Lh&d 09 ggsgflgrt?g)é%m%émﬁi]% gl'b%eﬁiés?sqﬂsﬁls mcludmg, as

condi ti on Iecte fro

ant dv8ive rilﬁgredlemnslnsclbidmlcbéonmumhebgabd agd corfipesd for generating
stroke, .ischem c_heart di sease and gastrointestina
cyfotexigity in AsubpRRUiR§iop Pt yogiogenigeele and 3 pbagm @Putﬂq@é acceptable

cag;‘ieersq‘%n {lgéé%{d%nw&"t frclRieR @Y ded ﬁr&e%ﬂi‘x eotide region

-regulating angi ogenesi’s i Ssue

enebdiag t£ dhimeric( polypopide sifielading na thIQEnd lb&ﬁimeg domuizl @ised to an
acid construct desi gned and configured f

effogtos dewatn efyp qyrpt@ﬁg msdesies apd(t)s, 2 wecqaldc p@lweuqi@qt@e region
en%&ﬂﬁ% alf:?st reéﬁ]lg é%ulgxglem(fo} dﬁedgtlpé %}px@?in&(‘&f’%g gfnlnge?lc p%%%ﬂude
mpthbyiub@b@ﬂhﬂudﬁ of egildperic adliBg whcirs tRCliphgl baglingdomyin is

el ement capabl e of directing expression of the suicide
selected capable of binding a ligand present in the specific tissue or cell, so that the
binding of the ligand to the ligand binding domain activates the effector domain of the
cytotoxic molecule. |

According to yet a further aspect of the present invention there is provided a

method of treating a disease or condition associated with excessive neo-
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gene in the angiogenic cells; and (b) providing to the

ti ssue an anount of a prodrug sufficient to cause
wapwphesks of the tissue when the prodrug is ceewaER2IESHD01195

to a toxic conpound by the suicide gene, thereby

down-regul ati ng angi ogenesis in the tissue. According

to still a _further aspect of the present invention

vaseidarizatian.p Tbg i raethod iptErctrdcsurdeialstas bgpodictapsttiqally effective
[ angi agenesi s i . s
o oL ERIAL 4P BRILEPERERCA ahdechry RS edlfying gvtotoxiciy
inian@bg@dpeRtiodoNatiGlehicaklls thoAgdléiu atiddeastere theiting: (i) a first
configured for generating cytotoxicity in angiogenic
padutucleotide regiorh sheasing f chiherie pelypeide ipgludingra ligprd binding
nucleic acid c ruct i.ncludes.  (a l.hSt .
gy PhEOE Rl (i 5 DS afidBnand figea second
potytiveicdeidg eRgioneend@dampableds Qlktif® Négiilbiond demémdfatg difkéting
a toxic compound and (b) a second pol ynucl eoti de_
expeggpion oé Hreodiimgrie pelypendide iim gher sagunopulgtign ef apgipgenic cells; and
I [f£ecting expressi o i ci-de .gene .
wEGE MR el tHAREU P SRIGRE! Qs of BB 18P0 P0G . or
provided e, Phé€ SR populatAt dfCingidaerie cels, Rna \biktial af tHeclighé to the
.acid construct, inqludinaé a) a first pol ynucl eotide
ligaadi Rindiag cdamaiy actisyfes it effesier domain Gf cthelecyyaendic paplggule,
b 0 erti rodr a X] qund
EREF fuieoSRINE DB B e 7 TSR Be o

coh@fiohalsucyat&l Mm Eixc&8iva le6-vascullirize@Gén. NAIRXROERISHE &Na dethod
the suicide gene in angiogenic cells. Also provided

offreating i Hyetin @ subiepts themagibodbefretd vt administenine adherapeytigally
truct of. the invention, or di Q t a, further..
oARR0EL Gt A fucl ¥ B0 B B CE Ao Sonl iyt o et Mk
cyidbxionly if cetlovhthe@@ubat i ng angi ogenesis in a tissue of
a subject, the nethod effected by adninistering to the
subj Aecording i el e furthed agpast of thetprefent igventionrthiere is provided a
ng i . for generating,cytotoxicity .j,n.angiogenc
BB ARk 0L ARASL B ) RO M ERTRRIT Srethos
effdctedt bpOAdniitisteRidli & ethe@pE AR GIRENAEE: Anfouh€iofea GRRRIc acid
and (gi_a second pol ynucl eotide region encoding a cis
conglguflt degignedeandrmontigergd 40N gengratigg pagiogengsis xp psybipopulation of
e RS L SpEBRERS EL b e Wi e
diBda88l6tiébnidRtion ds§beidte TR Behéhiaa TRk nAclefc eRlsdns@uct includes: (i)
cytotoxicity, thereby down-regul ati ng angi ogenesis in
a tfiigt polymupdeotide cegion rencedingtd Iproaagiogenip dactas parsk (iof atdgeond
res n%dinvention.there i.s.provided method of. .
Pt fedlige PR enRaing s raieo By eicrgtng be e tirqthine expression
ofBKE PREhMO MO RS it/ Alb-BePula®idn of Bﬁgiﬂ@etn!ihoaen@f fected by
adm nistering a therapeutically effective anount of

t he Aeroirding taclugherofesturescin dfe déseribeds preférond dmbodjmedts, the
.and confiqured forcytotoxjcity i ngj o ic cells, ..
s EEPraBln st <R Vit Mehgisde leePlrRm e ol coBisitee of
whiliiRBtidalifg, itBeMiSRARE, ifheRPRatt dStadS &I 8 Siclteidd] lesions.
excessi ve neo-vascul ari zati on.
According to yet a further aspect of the present invention there is provided a
method of down-regulating angiogenesis in a tissue, the method effected by: (a)
expressing in the tissue a nucleic acid construct designed and configured for

cytotoxicity in angiogenic cells, the nucleic acid construct including: (i) a first

‘polynucleotide region encoding a suicide gene and (ii) a second polynucleotide region
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According to still a further aspect of the present
invention there is provide a nethod of treating a
WO 006051515 a subj ect, the nethod effected by  PCT/IL2005/001195
adm nistering a therapeutically effective anount of a
nucl ei c acid construct designed and configured for
generating cytotoxicity in ells of the tunor, the
enROdING A C1SASHAS Eegnlntory elemant PQP@PWg’f diregting expgespion of the suicide
L gl o ne [ e a
ge?lgi %/ &g%g@gg%rg@%glﬁy%rﬁfg bz Cﬂrg&i etgl tgl% tl‘ééh%o dxggrggunt (ﬂda prodrug
suifidiéiQoraagse gioprogisedfedie l’tIssnfbaWﬂ&i ﬁleolﬁrodtdgaetcbﬁgerted to a toxic
expreSS|on of the suicide gene in the cells of the
compeynd byfrerswicidrezene, therghy dewerqeylaliopapgiegencaisamhe tispue.
conv I;
Caus%%‘ﬂgg% "&} %{ Xng f@'.%e:'r %s%%{ 8?‘&11% p?%ﬁ@#dﬁgnt@%@lle s Blovided a
phAegdediic Edmpitionuiféhdowhe edgulatiagi Mndibi@neds cini Betssue, the
preferred enbodi nents the suicide gene is selected
plyapraageptieal g@@aﬁ}sle@h gichdinggasemn amyﬁﬂrtﬂr%en&arm@@@wd construct
S| Vi I 0 el
de@%s Fc? and! 08) reél g(gli tgg{rle?%tﬁ‘ﬂgcy?%g | rl]‘g%':l % Jn& o?eln% élg and a

er Vi rus eam

phAgaadedticd dceptbld lcaifrier.t NEHe AwddiciaeRl tohstrb& mekded: qaya first
preferred enbodi nents the prodrug is selected fromthe

pcgyrwb*oeém%@n secasingyarieicidogene, the yuicislpi gene being capable of

F [

coi\yg%l!n ﬁlgqtg %ﬁée*lcr: %8{11&)I va I&%&e ?ﬁ %gecog% Mo g)t}‘%é%e{i]{ié P&ion

ericodihp @.rcmf @ﬁhgl latéry tehnche sapableast diveetigy ¢x@eession of the suicide
enbodi ments the suicide gene is thym dine kinase of

geﬁél“b@@ a§glﬁﬁ1’@‘>‘<°‘§”5r us and the prodrug is ganciclovir,
aCyCAQ VHIP%er @%{e otﬁé?%' ecg% tlYeaé}egeqﬁ @% 10h gh&lg id 8rov1ded a

still ures prefe
methe deideohsiruch echiding: (d? zgﬁm pofynclebtddd Rgiontéasbdifig a suicide
deam nase and said prodrug is 5-fluorocytosine or its
geser the suipide generpoing %ﬁpﬁ@letoéc‘gxétertmgrq predrugda f (9>de compeyd, and

- (bs & gécoﬁﬁ? g) n%{:lg{)trlcgel Fe%g)t}}% (i}{%iet({z l‘Héeﬁg delgl%ﬁgt cgpable of

dlwchg W@ pieSsién oﬁ&h&@wmergerme 1ﬂrﬁfglldgéﬁicd@ll@f | ABo provided are
derlvatlves According to i%% further features in the
eukaryehis pells tpansfosned wtb%lw paid constryst ofdhe inyenties:

CorT'pM:co%ﬁ E t(ﬁ\é/étdé h»e} Qsl%cé;zgtn& tpg tplreosgrg ?&'elltl%lfalﬁher%r}g provided a

additrona Fape u I'c

mtthed P doivh Ged 4l gl dngiopehRiatiath t@s%ﬁélbf & sabjedtUthehféthod effected
pOtentIatlng sai CytOtOX|C|ty in a synergi c nmanner.

byradministeringsto thesubiertia nuski¢ aeil sonpriet desigrsdaandt spnéignred for
ge%%raﬁﬁ% eCt og(lcfltlrygg: a%lglﬁgt%%cg §<’Hls griuz% i %md ggrastruct includes: (a) a
ﬁ@h?&l@ﬂwl@ﬁ'ldé rédi8i aRodirUd &ﬂéMe gehkd; rantli (B &lsedon@pdPhucleotide

ative therapy, conbined radlotherapy and
regwgmggngm&zpyls rm@my@dmpgpabhqﬁmctmg expression of the suicide

gene in the angiogenic cells, where the suicide gene is selected capable of converting a
prodrug to a toxic compound capéble of causing cytotoxicity, thereby down-regulating
angiogenesis in the tissue. According to still a further aspect of the present invention
there is provided a method of treating a disease or condition associated with excessive
neo-vascularization, the method effected by administering a therapeutically effective

amount of the nucleic acid construct of the invention designed and configured for
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beam t her apy, i munot herapy, cellular therapy and
phot on beam r adi osurgi cal therapy. According to
wo eobloers4d eat ures in preferred enbodi ments of PEEIL2005/001195
i nvention described below, the nucleic acid sequence
i ncl udes an isol ated pol yn# | eoti de conprising a cis
regul atory el enment includi at least a portion of the
Y@é‘aﬂ%‘%@ angtiogegia eelisn thspby) Weg%‘“%\?ﬁg'@ﬁ?‘!eﬁlsl infhe dissue
r
onf e g e s e SR B e Bl R 552
of dmamea;tmmgp §tﬂhlifﬁlﬁlhd@tdspd’tt of tlee prebont iiteatidn teere is provide a
sequence transcriptionally linked ther

m@mpﬁ dteatng @) fugnor Tiea subipeadhe mephod; ?fg‘??t%ir by [dministering a
ERUFRRR, SO PFRIDN 5600 B4R i 00

fof g¢richating cHOAiENYNG cell6 of thestaimdr,cths nuelgic! aﬁtcbdfqns’ehﬁrfﬁcﬂtldmg
or the least a portion of the sequence set forth in

(Dseofirs Ry mcieod 81950 $neqadinfect @B’é‘t%&ﬁ‘i“’of and (@) 44 second
f
oo ket i S HRE R A Ap Rk Becing

ex@Prssion b;edhep seitide rgede émiedeetBndfsthe hemoi, Svhiceg theaticide gene is

el ement further includes at |east .one copy, of the
selegtgd sapeble f qoarertng @ medrugponptoge compapnd gapablg gf causing
f NG The at | east two copies of SEQ
yfog%%ﬁég%g@gogéntlgiuous According to yet further
. featAkesding td he& fiahear felxacksin elﬁeedmdbwbmﬁanﬁrﬁmbddﬁaem the
| east a portion of the sequence set forth in SEQ I
sup@le geng 1§ aeé@ﬁéﬁdeﬁpnytheu gheERl copsisting at thedinekipgiet ?foherpes
h e r v
sifplek o e AN IS Fingh® S qvibe B ek Wy athd bl cytosine
deaolina’ell ceoti de sequence can be a pronoter and/or an
enhancer elenent. According to stil]l further featur

in thecogling fq gubifysther Gatuses iorthe desesihed pfqﬁ%rrqu%n%ﬁdéraents the

B Al R A SRR B P

FIAW, ShitiorbGadsitics 6-mdihddyputigsaabibesdparf their ddrivatives.
enbodi nent's the isol at ed pal ynucl eoti de further

i nclderesdiag Fﬂ/i’zi%fxﬁuﬁhﬁ?fe@%%én dhefgssribed prefyadosmbediments the
| |
R0 URE 5 TR GHEE 4 Yol R0 Pl 390 08" s

ganciblea{ syo@virpFRLU bt thklirdefiedtivieeat ures in the descri bed
preferred enbodi nents the cis regulatory elenent is as

set Aesording fp sigbfurthendgatures incthe dgsoaied preferred embpgdiments the
suf @ Ji8Ss bikedlEey iR TR deRfihRE G ELi& P RO TRIS S citBEne or its

derivatives.

According to yet further features in the described preferred embodiments the
suicide gene is varicella zoster virus thymidine kinase and said prodrug is 6-
methoxypurine arabinoside or its derivatives.

According ‘to yet further features in the described preferred embodiments the

“ method further comprises providing, 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,
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nucl eic acid construct further includes a
conditionally replicating adenovirus. According to yet
wo eoblogers4d eat ures in the described preferred PCT/IL2005/001195
enbodi nents, the therapeutically effective anmount of
the virus is about 103 to out 10 16 , preferably 105
to about 10 13 , and nore ggeferabl , 107 to about 10
radiothgrapy,sPhpdpthprape end desdansrgict @esﬁey’ SWES e ﬂuﬁﬂélatl%lr thrapy,
I 0]
abfaﬂge Qﬁqu[g{? kﬁbu‘fe% Aré@or %&d{t %119({1 cﬁ&ﬁ?h&%x‘tﬁ érlﬁ%cﬂl gyl ﬁ\”oton
besxhetlfé@w | ieshind Rty exéuamo Qﬁélﬁpﬁteﬁldt plotoh Sbeagg Lrb@(bgrrglcal
el enent is an endothelial cell-specific or
thgsapy- endot hel i al cel | -specific pronoter selected from

t he S h t PP ,
0 AT A Rl T PRy G i
de.tsdiﬁ)e&nlﬁ&@»k'} ﬂhep haoeice heidt !:Uquvm iclddes ban ihopt@mpoBmucleotide

the KDR/fl k-1 pronoter, The FLT-1 pronoter, the Egr-1
copwpifpeer cis regulatomnslempntoinsivding atHeast/emortionph Hhst ssAuence set

foxgtgr o%ﬁy ;52%&%@&%9“ df}g a?%%\%_a%om?no%% Pe sequgnce set forth

in SEEEENNO: ¥, Qﬁé 156ﬁte51l.{ﬁﬁﬁﬁféfeuhﬂey beifg cqmbrsoftdiecting transcription
shortcom ngs of the resentlﬂ&knomn confjguratiaons by

of praslynsclegtide sraserss trasgintionalby lipkedsibersiniekanppe |C§‘11%1 glhe
o G HEUDEL D20 GRS o8 War 0 ShEO R0 BB Poiionea

upstr&dife 6 theCaledita poabnl ¢f thek&uhied ®t CoreCindSEQMBLNOCL6sIn said
and pharmaceutical conpositions for tissue-specific

ciy epylain rycﬂl\ermntx prfhegleat apprtieafdhe saguenee sett fogtht mnEQ ID
[, d [ e
NG b Hopiiond HEfiRom Y RERCR I ALE BRI A B Seipd0F fortn
lnsgmjnjﬂd)pﬂlynucleotides and pharmaceutica
conpositions of the present invention can be use

al or@comdmg testdk fusther foahereingiie dessribpd prafereed ¢rybodlments the
/
cig! Perg %ﬁ er? n%glg Iﬁ?rgheg?#'fufetg r%% z%agtn%{é?% e(ﬁptﬁé §?dau@{1ce set forth in

SEL) $93$O: 626Wati 18830 €W @oplies @8SEQ ERNEF6DE$§R& FP&'AsOM@EOpnes of
THE DRAW NGS The invention is herein descri bed, by way

'SﬁﬁlﬁiﬂhﬁK%nbﬁP9ﬂU@%W% reference to the acconpanying

dr a\g&? c}mg yet rfféa?ur {nﬁ[1$ H%:sﬁngé)dl\ﬁg %,{%ntep%n%%ﬁ dh¥the at

resse lculars s

leﬂ & pbitionay tigf seQKéH@SE ls&x fofl if SEQUDINPOSISSs Géf)vdlédtlyﬂtrikad tovthe at
di scussion of the preferred enbodi nents of the present
leash g dnttiasrofcghe unﬁh@a‘ieé f%ﬁ\e@e?rﬁ(éép iNOHA élq:augberd?olynucleotlde

segléeélae L di 'THE rl}% : SQOA%IHR oh uegcebée tt{(l,h eﬁ%ﬁotéjrs r aﬂré ancer

Tyt r|p 'on o principle
el&pégept ual aspects of the invention. In this regard,
no attenpt is made to show structural details of the

i nvehedooting ko st urther £¢a|tur@mhthr: slesreibed peaforredempodiments the
1solateg po ynu(?leotl&di%l%&(%na lea%t one ctopy of the sequence set forth in SEQ ID
NO:1.

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.
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meki ng apparent to those skilled in the art how the
waewensds43 orns of the invention may be enbodi eRICT/IL2005/001195

practice. In the drawings: FIGs. la-b are schematic

illustrations of Fas chinerg gene constructed fromthe

extrace |on of TN d t.he trans-nenbrane
and Aqwe%%tq mlb rihgy fegRisesoin th@gesgﬁae% PES’%%’EP ffwfepdlments the
t i¥al vectors (b).
c‘ﬁ@%&ﬁ%?p lgﬁg;lhth get?(grtﬂ I @?‘?Mc{ ivity of the
pr o-Aaqeofling tocstijefiether E:aﬁlréshﬂnrtﬁé ﬂeﬁnﬁedl' peRrredRémghodimaidts the

- illustrates Bovine Aortic Endot al Cel | s (BAEC)
mwplewcb%qnéwuwfmheé.mqmes@&gnwxsna# ligafiggadenoxias)  or

c ont Qb Pk d}(é{elﬁ%ﬁé‘s é%m%ur n BRIt BRnEY REGRTin s, the

thésepdusiciltyaetidceoé &ﬂowntdf thd vibey is pb@NA03 td-atsoue 101ppeferably 10°
panel ) ,or control y yector qpper panel ) and an
to B b} el BPEATFierabo 08 957 FHSPBEY col | S

Ver e A oétcﬁ}c?%aéc't%egﬁt YR szLtHx%Eho{ i Caf‘él[u%ge{o%ﬂ}’qsﬁ% comprises

apopt ty was norp erm ne

at Fa6i510® 8iaud patides! ect ron m croscopy i mages of BAEC

cells transfected with roapogtotlc genes. 24 hour
postAgcPEhag Erystdurthespeatugsipd olpsribed, Bis srped embpdiments the
e i
o LB AR 500 PUpREiasi BLaRe N SABiaid b dpinc
prbmsteﬁgélaﬁéd qroamtthd gioup cpeipting of tlecPPRilt yroafotérhehe PPE-1-3x
i ndi cat ed Eroapoptotlc %enes in transfected BAEC and

promgtegethe SLIEH) prompdery disy Blenpsomotptrhe kangglin pegmoter, the von
wﬁ?epﬁﬁdFﬁ%n?ote}%HgﬁcéRﬁk 1 F;%@@Ee‘?d%k SFlgptlagfb%got&s'tHQ Egr-1

rrnmers nconba33|n T onot er

- pro@ber, thafeAMSt -ﬁrmnchEiRtlw"@@AM-S p@d&hauenelde PECAYI-Fasemoter and

prinmers. Lanes 5-6_ - products obtained in the
th%lb%fé‘ﬁééf exyneghgasslike mmelanA@LPSBrQ@msr western bl ot

analps. F
P ot Lt et Ao 3R &P AERE i WS of the presently
kxfo@znmdnﬁgﬁﬁhbmﬁ 5 provilihg Boltangblpiebeddeistdueaces comprising cis

| ycl onal antibody directed against the extracellul ar
re@émrpgoﬁe@ﬁnwwﬂa noveh gehancer elepempyandrngthedppfmese thereof. The

notvrf %r? kP d 18[?1%111@ é osget 'ugeed Ct§| I é’?g) Wge?cﬁd cons%gtg: and

ans ed wth the 1n

.plﬁdﬁ’ﬁﬁuﬁw -0dmplokitis8s forlAsae-Specifio Peguladioa f dfclraggan éxression,
Lane 6-7 - BAEC cells transfected wth the indicated
angfor dfeafipppEVRLRty of| disorders. disgasss et ediiong rypeene therapy.

Sﬂeciﬁ({gﬁy, Qﬁé 04 rgélﬁatgg qultneﬁ)tg, 1§(ﬂ§fe& fﬂ)'o%[lae&‘ﬂae aha " ﬁgr?ﬂaggutlcal
compositions of the present invention can be used, along with selected transgenes, to
specifically upregulate and/or downregulate angiogenesis in endothelial cells, thus

treating tumors, metastatic disease, and ischemic disease.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to
the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the pamculars shown are by way of example and for purposes of

illustrative discussion of the preferred embodiments of the present mventmn only, and
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on apoptosis of endothelial cells. BAEC cells were

infected with: Ad- PPE-I|-3x-Fas-chinera (Figure 6a);
woehoRPESEs - 3x- 1 uci ferase (Figure 6b); Ad- PPE-|PCT/IL2005/001195

3x- Fas-chi nera and Ad- PPE | -3x-GFP (Figure 6c¢);

Ad- PPE- | -3x-luciferase and Ad- PPE-I|-3x-G-P; each at

MO 1000 (Figure 6d). Photdf crographs were taken 72 h
arppsseriter @cthieotausd ok povidiggivwhat at believedit@be The snagt useful and

rez%:ﬁff;,o erqtoo&(L dégggo%%hrg%aﬁg g‘téi Sﬁlé Igé):ng%pZHl egstpegts of the
invén@bh ! 1 fny tl% r@é}ﬁ'@t H@ |e1tt@1n pt BOEGadeHdVEdw af@ctural details of the

nonendot hel i al skin fibroblasts-NSF) cells was
ingmtnn nmmoieb;etmlr yhahaﬂs necedsaty E)tau findgmatalhupdesstanding of the
i nf.ect wi.th either  Ad- PPE- 3x- Fas- chi
imyhiorhe frsSEipen re) WA Orapyiegs TG AP 4 d%e skilled in

thé SERON IR &hEatorR of Mean Ao intly RldnHddRA il Peachld. TET 2
medi at ed apoptosis. BAEC were i nfected wth Ad- PPE-|

- 3xIrde-drawt@sh post infection TNF was added to the
gro dj um t he . ndi cat ed os .. Vi abi
et diftenBb B ¢ty dhragoe af o ettt conrli from

thd Fﬁfa%@lfldl%r re 1'(:)h@? TNIR 1Barfdl the RAR-RHBFRE AR Miracellular regions of
[ustrati n an endot helial cell-specific apoptosis

Fasmnhl aloeet inyo pd1ENAS plesmad (a) ®r ado adenowiralMeetrs (byand and

e b S SO RS0 P b
andOTN@WI NG Fl%‘%‘g Cd QnjiRistteABREE Aot -ERRilfelial 'Ok a4BéAEC)

violet staihing was effected 72 h post infection. .
trabBfactied vathdother p@%ﬁA%W&Brl\(@wdrlpa&tl) ait gamgyot érapty vector (upper

ARG P Sion S P E G P aEebiect 5 iR Cells
traﬁkfe@te& RéGitH @i?{e? He B ABIFQLc (¢ M&anl?%r ‘Ebhmrﬁfg%mtor (ué)per

term ned 'ow ng i ncubati on h TNFa
panblb uad matexptesson pbasmid ieocaliige GFPof TrahiFected geltsdwenedvisualized

Faschi mera on the pon-endothel.ial cel
sty JUPTERERGE | BIErSPRG t BB Rdpistte bR ST LanOrBhgjpgsally
deie@ﬁune NSF i nfected with Ad- CW-Fas-chinera. Figure 1Qd
NSF | nfected wi th Ad- CW- Fas- chi mera and i ncubat ed :
Wi t FFIGRIB - fre mipctrbi nﬁctrﬁscop& hnagas of IBARSC rceltsgrankfected with pro-

I n-vivo anti-tyunoral ec A 3X-
ApRPIOLC| HIEH A eBOWE L PPSB tsaq%%ac ng%‘fﬁrE |C§hware ﬁr%%tledZ 3%
glé&tgf (i/'\N?&o%hy Wedddedd- PRE Gt trdaR1E in successwe sta%es of the

Fas-ch nera, control virus or saline unor
apoptipplqeatd. e. Figure | la - tunor areas, measured
durin eat pent peri od.
B o

end 13 Fﬂgragg% ﬂBﬁptlfgl’% ﬁHOgtOtha?.FtliVHﬁg(gV\%e dlcategl pro-
ap'bﬁf?)ﬁl@ %@ﬁgs'xﬂ @aﬁﬁ@cté& Ek%(pgndtm cells.

FIG. 5a represents a PCR analysis of AJPPE-Fas-c. Lanes 1-2 - PCR products
obtained using primers encompassing the PPE-1 promoter and Fas-c gene. Lanes 3-4
- PCR products obtained using Fas-c primers. Lanes 5-6 - PCR products obtained in
the absence of template DNA. '

FIG. 5b is a western blot analysis of AdPPE-Fas-c transfected BAEC cells.
Protein samples were resolved by SDS-PAGE, transferred to nitrocellulose membfane
and probed with a polyclonal antibody directed against the extracellular portion of

TNFR1. Lane 1-2 - pcDNA3-Fas-c BAEC transfected cells (positive control). Lane 3-
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tunmor in the Ad-PPE-1 -3x-Fas-c treated nouse and the
control nouse. FIG 12 is a histogramillustrating the
webdoeos1saf t he enhancer el enent of the presentPCT/IL2005/001195
i nvention on Luciferase expression in both bovine and
human endothelial cell lines using the B2B cell line
(bronchial cell line that eXpresses endothelin) as a
4 -CBAECodellS ﬂ-'daft“sfedt@d mathethé irsli eardafiOl | df WetPP&: Faser viruses. Lane 5 -

nofiaHEr h CPHS rine e hoTALE colbigiTesied Sishrdf sl Mot of

gssion in various cell lines. FIGs. 14A-B are
phot om crographs illustrating GFP expression under the
contRIGk. @d-d AdEBBREehﬁcabfgmphst tilmstpatagetht eiffievtenft Fasachirhdm) over-

d Ad5CW B trol th | I
CXPICRHON D GPORESIS rﬁ)ﬂé‘g@g‘ﬂ%{?ﬁegg o%é&ﬁf%&?@@f?ﬁag G i ad-
5 -
PR AR AR, A S S BN A
3xHisstohgnenm ank| AdPPET i 3xgGFP €Fighifectd); Af- RBﬁ-i'@ddumtﬁJaﬁmnd Ad-
h I d t ti
eif SRS e o MBh SRSk S RS S B 72 1
pobtinfec bé&t@glrﬁﬁb%mh&ﬁ%hat' ng the effect of introducing
e

an enhancer nt according to the present invention
i nt &I&. r snohstogedm dhusiddng)\apoptotic spevsfie affectad Ag-PEEHB3x-

Fagrchisudra o erlﬁ?cﬁlelﬁ &Fﬁb a\é‘ﬁbl h'sl é,@e?écgﬂ%g&gﬁq gnd gon-

enhgtﬁel@z{leﬁ(ﬁ{'nlal y ﬁﬂtﬁ'b?(fblésgg ﬁumﬂQE@Ma%r %I | @htifey &dyS chstal violet

express OV|ne an n endot h al, endot’helin
stadxipp €33 i mgpase| infdctineswith| Eithet 9 AidsPRE- ﬂ]+3s¢lingfchlmera or control

illustrating | evels of expression of a reporter gene
(lusHeRFISA S vari ous or gans following injection of an

adengyl %%ng)gﬁmcfsg %s&)‘éﬂ&t Qe B? Tﬂl:hhzﬁfmlﬁﬁtrﬁﬂqp&h €hd-Bhimera

pr onot er contr ol pr onot er ;
malidted azp*optdsm RBABComets agfeafeds withl AsitPRE- #gx- %Fd u#&lrh post

. ressi on an A CM/GFP c nst 20

méﬁp 10 S NBEYAS. ?éﬂpdé% {groth lp @J é@f Féﬁu({ S?F@? Q%l?@@ﬁvewas

de mme% tﬂé Eﬁfiwme& stafgc; fQ EJfH:?tS FIG 2 11is a |
I st ogr ustratl ng ect of introducing an

enhdafiGer %Lee rEed tplmtmmcmgn@hk oillubteatimge s réndothebialt icelirspecific
nto, a pro er. on levels of e silon in dot hel i al

apaa@sa%wdéﬁ%ivﬁ the cpopgrafiye petipao gand;and Fapicdeespioryhe
inbiichida b Wagk tREbRES BEtheYredetd SAMGRG SNTRERZDG Gb/ml) 48 h

following infection with Ad-PPE-1-3x-Fas-c; crystal violet staining was effected 72 h
post infection.

FIG. 10a is a dose response curve illustrating the TNFa-dependent apoptotic
effect of Ad-CMV-Fas-c on endothelial cells. Viability of BAEC cells infected with
the indicated MOI of Ad-CMV-Fas-chimera was determined folloWing incubation
with TNFa.

FIGs. 10b-d illustrate the apoptotic effect of TNFa ligand and Ad-CMV-Fas-
chimera on the non-endothelial cells NSF. Figure 10b - NSF infected with a control
virus. Figure 10c - NSF infected with Ad-CMV-Fas-chimera. F igure 10d - NSF
infected with Ad-CMV-Fas-chimera and incubated with TNF (10 ng/ml).



10

15

20

25

30

el ement according to the present invention into a
pronoter on | evels of expression in endothelial and
wmoovesidal hel i al cell lines. FIGs. 23A-C are PCT/IL2005/001195
phot om crographs illustrating GFP expression in
Ad5PPE-1| - 3XGFP transduced cells, Ad5PPE-I GFP
transduced cells and AJS5CWHEFP transduced cells
r esF8Gs.i Meh-y. illkdtese tiRAM-Bvo hhtirsumerak i@ of xjod-@BE+ lodx-Fas-c.
SMC transduced by noi -1 of AdS5PPE-| - 3XCGEP and .
Ma&aes@w%ﬁﬂ Yk B gimefangma gqligovers 5')&6%6@ HSFF&VF%%%}% Wit AdSFPE-
I g%lﬁﬁvaﬁ:ﬁtﬁ)’m PREYEAIBEbI
I- %P a cemmalg%%ﬁrﬁ&%Ggﬂ%ogﬁ%gvor esults of 6 palftble.
ex p ePhgm‘e il a siteinbadreds) ndaatred fdufing mneetmempermt (Frrgi lith eumor
iin Hep&2. cel l's. FI Gs, 7A— shom1resu|ts of
weigle of Feho! pment p?fbodf ¢ - BN JURES repReSANiE, (s iate 8f the
tufr M3he Aglpr:- éj";agciﬁas-&%m% Iﬁsffse &h@&m&mgﬁﬁa&s
I'TTustrating expression in endothelial cells
| i niFiG. a2k radtlstngmﬁeillwfratmgcme|e|ffeetbﬁthevwrﬂ1hn¢ehelement of the
Ad5PPE- | GFP and fgae Ad5PPE- 1-3 P .cons |;uct S endothelial cell
preseabirention) Qn Lysifegase sypregsiofy i t}ﬂﬁb ) 1Re P'a% WP endothelial ce

I r uf: [ [ n
b M R GO R st L RGARA) s
coAdSIPPE- | GFP (Figure 29B; slightly higher GFP

expression i VISIb| in the d vess

TG 68 b MR iieApe sne Pelsk S iy gl rameje of the
prggegs 1n\%8 I'pl lah YR ARl Qf’é@t@f oHBNcBreBis@ekBfesdion tnti‘%ﬁous cell

epl cte |gures 29A-C, conducted on sections of

lirepl een ti ssue FIGs. 3IA-Dil I ustrate GFP expression

in metastatic | ungs, of cont ce.,in‘hlggted Wit h der th
Sl (TGS R e TP LR AR A S ek under the

| RE4/
P Aphel e B ek bl MRy, AR LChM 040
codirb) condmiidt iCi BARGwalbdinei ni ng (Figures 31C to 31D)

confirmthe coIocaI| ation, of the GFP j a
cD3 HlGe) prvhistogrm H b oniBisaagset YA TkeS3 gBRf pPE-
1- ??(Ehﬁl‘fé}%e%ﬂ /pUdi\ﬁ ;rggldbh@hal%elnfoﬁreaa&h@ml icuilg.y
t units/ng pr te| C transftfected by a
pl askiG] o ai histogranhellmatrating tﬁ’@@ffecppﬁrmitr@iucmg an enhancer
significantl h| gher when transfected cells wer
cl PRI bRCEH T o I PSS IR T &. PreRlergeprisEuct on hypoxia

re%c@ gramas in Figure 32, except that. A5PPE-| Luc and
NLuc were enpl oyed.

FIG. 17 is a histogram illustrating the effect of introducing an enhancer
element according to the present invention into a promoter of an adenovector
construct on hypoxia response.

FIG. 18 is a histogram illustrating the effect of introducing an enhancer
element according to the present invention into a promoter on levels of expression in
bovine and human endothelial, endothelin expressing cell lines. '

FIG. 19 is a histogram illustrating levels of expression of a reporter gene
observed in various organs following injection of an adenoviral construct containing

either an endothelial promoter (PPE-1) or a control (CMV) promoter;
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FIG 34 is a histogramas in Figure 33 show ng the
effects of hypoxia in different cell lines. FIG 35 is
w@2tweesiegF am i | | ustrating the effect of the 3XPEPRILIEITN®1195
of the present invention on the PPE-1 hypoxia response

in BAEC cells. Cells were transduced by Ad5PPE-I| Luc
and Ad5PPE-|-3XLuc. FIG 367is a histogram show ng
| evdll€s.020A-Beark awagehosopicegsiphs iltustrating celdulai eguessioofof an
uc tran enlc m.ce fol | f ral art
ARGVt et W dh g AR LT it g 208)
in G (RUELof ficE HIEUBE Widindkdddirkie present invention,

FIGs. 38A-F ill'ustrate the effects of AdS5PPE- 1- 3XVEGF
and FAG5 CVMEEFistngtiatro dlthspretifigi she nffa¢td0%mgrcm@emgsam ehpancer
nouse | s&hem c |inbs ures 38A-D %%e rfefer esgnt ative .

IR GERTBE (LB RIFHD ARG §isdn G5 o plgssion in
enh&ﬂemﬁ%n@%&.eha&i?elfai odli fifies rom the various treat ment
groups captured 1 days following ligation. Yellow
si gridG. 22pises elnstegnant élhsserapieg fthes iebhct irﬁentmdyhmgsardenkﬁncer
the i ma re resentsthe distal end of t [ ] m. ..
clqmegt B Rne T8 Jrameient yvasdRrciety p BBGer o baslsit gyprgssion in
enagﬁﬁeﬁal’%ﬂémgﬁ%hélfa?@él?ﬂné@USe Figure 38C - control,
saline treated nouse; Figure 38D - control, nornal
| i MEIGE 2x-€5ar8 phodmmcrogiapbs dglsmtmg' GFBlsxprassiiorgin AdHPE-1-

RGB! ratugido ot AdreE . hiBaeda el sy bRy GFP

rdiBARdA 1 8ss gvéwnber of CD31+ ceI s/ m® in the

various treatnment” groups (Figure 38F). FIG 39 is a
hi stlﬁ@saﬁ#NB udlstedte r(GFR expfessias ena8MG,ittapsduged by moi-1 of

A8 Bxhised B sOEGFE R eRTsBRE, | Luc (open bars).
and gl OAAYE sHoW AGkIO8E 8l ekpdAmd? sindila 16 st QﬁrF‘i'é'ﬁres 24A-B

illustrating Luciferase activity in BAEC transduced
condbdiedatIIE-dellsic. during nornal proliferation, a

ui en ate and rapid proljferat fol |l own
o e e replE o in Phbopiment Sipiti gg M Fithres 24a-B
co'nhhé{éd rfﬁéﬂ@z h}ﬂgl ferase activity (light un| ts/ ng

proteln (Figure 41A) aortas and livers (Figure

41B)FIGks. 205PPihow tesulssof #AdSqivkiment siorilaako thaj eCFigdres 24 A-B

C57BL/6%§ Activities were determned 1 (n=13), 5
CO(‘H“@Q In edlls32) . 30 (n=20) and 90 (n=l 1) days post

i nj efdsOPsAH S‘é Iph%aﬁu@ro%kff)hg '1I§Isﬁgﬁn?é@FP|é Pgetsﬁ@ﬁ i 8ndothelial

rel ative Lucli ase activity (light units rotein) .
cetle liabtgedblbbd eesEi afimee 4@)8¢ted matthf thel AdS BREA] IGFg)uarei the B)dSPPE-
gn 10 for each
1-3XGFP constructs respectively.

FIGs. 29A-C are photomicrographs illustrating results from kidney tissue of
injected mice. AdSCMVGEFP injected mice (Figure 29A), AdSPPE-1GFP (Figure
29B; slightly higher GFP expression is visible in the blood vessel wall; indicated by
arrow) and AdSPPE-l-BXGF.P (Figure 29C).

FIGs. 30A-C illustrate experiments similar to those depicted in Figures 29A-C,
conducted on sections of spleen tissue.

FIGs. 31A-D illustrate 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 AdSPPE-1-
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time point) days post injection of AJS5PPE-|Luc (open

bars) or Ad5CWLuc (bl ack bars) in normal injected
WBALBHGSMH ce. Activity is expressed as percentEUBII2H05/001195

total body Luciferase expression of each animal. FIG

43 is a prior art image depicting an aorta di ssected

from ApoE deficient mce coored by Sudan - 1V. The
3G digure 30P). cAnto Al emueekainieg (Eigaraseéd C to 31D’) confirm the

corHENGALE Hefly Flto P REd G SErEr BbT b3 BaTRGat tssue.
(Adémé}efézf fSognHlﬂﬁ%lﬁﬁllg iIRlstrA9id kiat aLJé@f”e%@'a@ﬁﬁw ‘Eh%ht units/pg
| esions by 125 1251=-BSA. A. Shai sh

préteinh do BAHSY yra@@@1e b8y 2 2basaid corﬂthlﬁlngmaelmuraleiﬁ’ﬁﬁ -b gremoter is

ustr t bsol u ucj.ferase actiyvi | i ght .
SRR ePor BT et el Setapertaiindbubionfie conditions.
i nj q’:ﬁ}' i3S SOfd }ﬁgt%ggﬁl | ds Uy (T%QI?J‘ 3§are§ce =h&) AUSPPE-1Luc and
Ad5CWLuc b ack bars; n=1 eficient mce.

AdiﬂitMVénasser@mnplvyddy observed from t he abdom nal aorta
cont Ho‘g gesi on | ev_ell§ ndg m t he, t hqraci cf rea
(1 o é 3 aplgegam as) 1 Figure & 3 W@Eo‘é‘? ects of hypoxia in

difrbretiSdeldide99 absol ute Luciferase activity (light
units/ng protein) 5 days post system c injections of

AdS5HE: Bf isca filstogodm Darsthting thagseMuifitbe § Bpequdnac of the present

. healin 7BL/ 6 i nduced 46 is a
infhrdipp Qe oS BBt FFSPORSEiR HAEE celif.Fratld yds?  Bamselpced by
A&S#P@-llf(ﬁtaf?ﬁtﬂHS}@PElfnﬁ(md primary tunor of Lewis |ung

carci nonma- I nduced mice. Lewis |lung carcinoma was
| nleiGd 36yis Bl Aizt@gans eshbwirign]egels | afnLuaifetdse eapeksod an various

g)glpﬁtu r nodel. andfbgthe oot pad for t.he
‘lsﬁ‘éﬁs I Lng trapsgenig ayeg following temarql prigpydigaion r eg
f1 veraays Laste g)ﬁﬁﬁlﬁ{%%pé(ﬂﬂ (%%Et’rlgﬂ s ShpRJari '%oln}dﬁEtl&{‘wﬂh the

open bars) or AG5SCWLuUC 'ack” bars). Activit
presenempergsmed as | i ght units/ng protein.Fl Gs 47A-D are

Fi B bR (e elkg ohRdSPRr S EROT e ALl oMy vEGE

onnbl%sd g%g% nedi Akl O%eﬁééfgofnaﬁlohﬂi REhdnAE 1ﬁ£bﬁ (%mé BEED are

TI ssu rozen-i and sectioned to
repreyamidtave . ultédsonipi (EXS) magiogmphbictialages mfrpalrﬁlgmnfm izt 1sdn:rrué limb
o s o s B R Sy RS Tion
‘%__l gﬁglqwbg&tSQBtehg@péﬁﬁfdno MLl rfé He 6l of 'Ehe i g@ fepfestnts the
I gur expression in vessel s
digtall endlrof thestimb; Fighpudsa 4AD5PPEhaEéVEG|ﬁ‘ttr@setd méusehEigure 38B -

t f Cillust d FIG 48
ARG tepiod P otk PR e S ke bits (sAes dmopsemajgure
380 DB AR r[H?ﬁl plidb! ‘Flécdf&%gﬁ _F LW d§t \AF&E}% Adléséwﬂ%l.cmean intensity

carci nona-1 n uced m I njecte
of signal in the US images of the various treatment groups (Figure 38E); mean

capillary density, measured as the number of CD31+ cellsymm? in the various
treatment groups (Figure 38F).

FIG. 39 is a histogram illustrating Luciferase activity .in proliferating and
quiescent Bovine Aortic Endothelial Cells (BAEC) transduced with AdSPPE-1Luc
(open bars) and AdSCMVLuc (black bars).
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‘mijcg ¢aredj hrr Sudany rrg%Van

Ad5PPE- | Luc and Ad5PPE-I -3X-Luc Lewi s |ung carcinoma

was i nduced by D122- 96 cells injected to the foot pad
wo enoehkis4dret ast ati ¢ nodel . Luci ferase acti vit yPEEHE.2005/001195

neasured five days post-system c injection of

Ad5CWLuc (n=7; black bars), AdS5PPE-ILuc (n=6; gray

bars), or AdS5PPE-1-3XLuc (r13; brown bars). Activity

i s dlpr d9siech hstdgrahtillustiatiag fpcerasenetivifyl 6. BABG gamsduced

his il lustrating Luciferase activity as .
will, AHIG o i et (g eGP Ity sptg and. rapid
prdi8Rfion AL FRAdiliHNGF ¥REF Ung netastasis of Lew s

 ung carci noma-i nduced mce injected with Ad5CW,

AdSHREs| Hus-Brae AdkbdPhmb (iBX9tratikg Gsucifofhbe Beaviey (light units/pg

phot om cr olg,r aphs illustrating cg};il ocal i zati on of

priigy 48 i ATIEMEGEHA) A5 AN EpNe LD, & AdSbPE-1Luc and

! . ) G - N
ATV S B TR PRI k. MRS IPLER BB iA FEHTS), 5
(nF34)u b4 (BN FOU e F)and 96 (act li)daysypdst injgetionni t s/ ng
protein) in nmuscles (ischem c and nornmal) gﬁa PPE- | . )
Lucili&sadéArl? s Justperamscitlugiratingorelgtivge Lugiterasg raptiyily (light
f le L ' [ t -|.L
el Pt YESREE e PRAROD At Bt Efd DI A AR et
tithé poiAYr s ipbstUiajetadr 60 AUSPPE-QLAS €oatbavd)toy AdSCOMVLuc (black
units/ nmg protei né in the liver, lung and aorta in
bagfi)s in aermal dnjpeted BALRCriviceaptivly PERPrestadcdsiRepseatage of total
t I.C.JN t oL =6), ten (n=6) and 18 (n=8)
b"é‘@s@ég%@%e ?@n%ggﬁof:é%céﬁné)'ﬂnaand in control (non ligated
ani mEGs 43 islayrid) aftlifmag®depisting 41 sdragdisvacied Iftosd APLE Migficient
Luci ferase activity, (light units/nmg protein detected,
dlgf}sr thesagrc tapier somsping | lessnirede stained

TS RyBE B AR IS IS ks

- atherbiclatbtialdsions MRI8sted Iflous in&ting of tAcsad atheioséleiokivtiésivhs by

pof ti ssug—ssgeci fic or constitutive ex(ﬁlgessi on of
WaiPbagd t TlaR84e e Shaish gti¢leBathafpology PP 69:32&29h- si t u
hybridi zat.ion.with a,VEGE specifjc antisense.probe on
oS AR RN en TR LT R SE R iB R: Bl
pro@aietdctedVESFs pokedsRehioMyeRionBof AUSEMNMEGE (§pcadatd n=12)
mouse; C, saline treated nouse; D, |liver section from
orA48TIMYHGEE (blackt bars;mnTbd. toAnApek oleficiedl oreesLuciferase activity

iti | j d Ils. Fiau 54E- il .
otfSEed 6%, sy DR Gt contalr Bikestot JsShtstand tEdih R hogecic

- ar®d QbR 1&od BRI Sent ati ve i schem ¢ nuscles from E,

Ad5PPE- | - 3XPDG-- B treated nouse; F, Ad5CWPDGF- B
t r edlfléd 400 edhistGerasaillusteatingedt eldtenfoursferaséiactivigyelight units/pg
[ Ad5CWPDGF-
prgt%?n ! %n Jaglg mposqssystemqg;: it%egt{o%gtg KB?PQ'I?E-ILUC (black bars) or

Ad5CMVLuc (open bars) to healing wound C57BL/6 induced mice.
FIG. 46 is a histogram illustrating Luciferase activity in normal lung,

metastatic lung and primary tumor of Lewis lung carcinoma-induced mice. Lewis lung

~ carcinoma was induced by D122-96 cells injection to the backs for primary tumor

model and to the footpad for the metastatic model. Luciferase activity was measured
five days post-systemic injection of AdSPPE-1Luc (n=9; open bars) or AASCMVLuc

(n=12; black bars). Activity is expressed as light units/ug protein.
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FI Gs. 55A-B are histograns illustrating a long-term
effect of AJS5PPE-1- 3XVEGF or AdSCWVEG- on bl ood
w@absiseh and angi ogenesi s in nouse i schem ¢ PATL2005/001195
mean intensity of signal in the US inmages of the
various treatnent groups, 50 days follow ng fenoral
artery ligation. B, nean cal¥illary density, neasured
as rMuGbed7AfD GBS photwalit®pgrapRs iilustlagngy &iik lﬂxprtaﬁsﬂmt ardhttissue
ups, .70, days followi ng fenoral. artery gatiQ
mrphglog . gt e S AfsLEhobsHgE cidey fallod oty gra-gamaral
R P n 0
o AR T R n g nsée*ané?dg%@s.boﬂoﬁfﬂ by
cryostangillt picomes wees tdkén US maggﬁéugnoﬁS@fA25>80F1@at;es47A - GFP in
follow ng fenoral artery ligation; 56B, 80 days
angmgr«wwh oflefypysals &f t g megaataﬁfeﬁn) Figpyeg ¢/ Bs -5603 antlbody

H[EFPFARL b T3] ke BERIERE R, RATRE 7 Ef P Lpresion
indAysl Vesélowf pginfaeymiradr; Fiduee W7Di -gplidseRonttdsDof He sbadien of C

follow ng fenoral artery ligation). FIGs. 57A-G
illpstratigg blaod vesssls- t erm ef f ect s of angi ogeni ¢ t her apy

usi NPl B RAGek ugﬂ i ]9£c1fefhs? %Qﬁe&%d A ndtE lung and

regul ati on of an endo specitic or

meastatid ungiofd agwio Imigecrarcﬁmorﬁ&—mtﬁsml i, z:a;eatem “auhdA@S @MV Luc,
flow in nouse ischemic linb. A nean_ intensity

AdYRREal LicanchAdRPEeied up fepifelupg cprsinomar et hiliged by D122-
9%@%@@%%9 fhaug a‘; ns#) WMtk %HRB%LU@%@E L M@fﬁy was

lary y neasured as nu
méBhted/ AN dayst;hﬁt-mtdnﬁwanjercaaﬁ naEM A dgCMNISuc Qﬁ)ﬂjaylack bars),
follow ng fenoral art eg%/ F&)atl on. Figures 57C-G -

A@-‘rPd’&r hL‘FﬁJ@E‘ﬁeg@é |b|a§8),r@ e o XLye it W3 bropes Bk Activity is
exoP ssed asq { )i U O%l 90 days follow ng fenoral
geteryll LSS RS h nuscl e cells are i mmunost ai ned

Wi t FFIENt1i9-ig asﬁ@fbfgtdﬁl aANistrberd Eﬁcfdrﬁ‘ser&ﬁ;v r%%@)percﬁntage of liver
AdS5PPE-| - 3XPDGF-B treated nouse; D, i nati on

actiigy é‘ﬁber@ itlecali et lﬁrdg(éé) lE nopgs PR pnd Bm&@a&tatsesa@@dewm lung

ntraol. d no

cof gty e uiealt P ST, ReBbPEiI e PR §EsPPi16%0

vessels are stained). FIG 58 illustrates the effect

of PDG~-B alone or in conbination with the

pr oalf{giSogSé}zﬁ -B fazg t photormicrogoaphb| dbgtrating wg'rlgwlizntim@e GFP

chem 0 d ol | owi art [ ion.

XgB MM Figuterydt e DL dmmib e Gl 58] P Ricc with L
luR hﬁﬁdsﬁkc%ﬁn}éf:teﬂew&h didspREgd3e7ppTE prodrug therapy

( PT). FI'Gs. 60A-B are a schematic nmap representing

t he onst iy histogras iltustratpl galswniiidrasEa@(vaty ( Hgh< units/gg peotein) in
mg%lo\qsir@sc erfciﬁzhagl ﬁcin%aﬂa& IJP%[-)E Ec? e}alsg graflpg%m%or?nscte ralfl ct:vtwl) © ive, ten
and 18 days post femoral ligation and in control (non-ligated animals — day 0; n=8 for
each group).

FIG. 52 is a histogram illustrating Luciferase activity (light units/pg protein) in
the liver, lung and aorta in muscles (ischemic and normal) of PPE-ILuciferasev
transgenic micelat five (n=6), ten (n=6) and 18 (n=8) days post femoral ligation and in

control (non ligated animals — day 0).
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pl asm d pEL8(3x)-TK Figure 60Bis a nmap of plasmd

PACPPE-1 (3x)-TK. FIG 6 1 is an agarose gel separation
w@booR@R5pF oduct s of the AAPPE-1 (3x)-TK vect orPCT/IL2005/001195

visual i zed by UV fluorescence. Two priners were used:

the forward priner 5 -ctcttqattcttgaactctg-S' (455-474

bp in the pre-proendothelirpromoter sequence) (SEQ ID

NO BIGand is heristegramsitlupratingr Luciferase activity, (light units/pg protein

'-taag tgcccattgttat 3" (1065-1 i n the HSV-TK
de&'éf?éi %\e%\ﬁ 3%&3 (wtes 3nd pEnary ymogs; Pgiié) E‘b‘@c}“ﬂqcéedf {9y primary
1 kb
o RO ARYBIERE pECTOPABEI TLckpen bt
pr orftlGer 54l drbdn-sBYhytidieneniimagdsall Astiafibg Itlsﬁlﬁ:)dlstﬂ' Bution of

virus. lane 1: 100 bp size marker. | adder. Lane
tlsaweﬁqe%%ynsrwtp\feagmresm_naﬁé variopy @Esgepf%x)ﬂwes 34A-C

I bR Aol Y G O i

iséhizajic mAERELroht(: 3%) AUSRPH- HBQ(VIHBE)treamd MalGkVBT WAECYVVEGF
62c). FIG 6 iS a series phot om o)
trqafqd, fapyssi Fngp ‘t“ﬁ éfeétﬁ‘aé?‘?‘@? I%n'a%ﬂr festion) o Ads CRAVVEGE treated
0 of
e

hybridizatiorc edthna t IPDG}\BFPPEpedxﬁG xaptisddse AddHeVofl kepaesdntAdiRPischemic
(3x)-Luc nul%ﬂpI|C|t nfections (mo.i

miseidggfons oy AGAHY Er oI Brepicnaire sty NGB treated
r 0 t -
B B8l (ARBCHERLON. R0 L0k WRRE RBCYPRGE-D s
muasehout vectors. The experlnent was performed twice in
96-well plates, 12 wells for ev

cont1G8s dafdP 16t itiearamg éllvst@élaa\ayé%%?%p %Pegh Shuf)d>SPPE-1-

‘ B)N)E@Ftcn% I\W?g(ll;@?ﬂ &9 1g§€ ?rxgﬁox{:g}?f ﬁfgﬁot%éhecsﬁé i rh&uise ischemic

cyt otoxicit 1 on an

lirhb.08} raetmeinthsignel stgﬁabtrﬂi&b TS iyndgkosttheatanfticamngas roups, 50
evi dent, in AdPPE—I (3x) + GCV-treated cells, at a

dayp gqﬂwe&t?ﬁwmmhgﬁﬂ@ni B, meagrcani me,cmqsgred as number

oft((g@ﬁgﬁd&(fﬁm LR (_{E‘ rggcon F ups, ?%E?%ﬂ)llg%%fé}[noral artery

SIze, rounde
ligtiaphi ¢ representati on of endothelial cell
CytOtOXICIt of TK under control of the PPE-|

pr onft} hygpgrams showing carly apd lgag) term 5ff@c§s ahAdSPPE-
| ! :
1-%@'{’%‘*“??3* PR drinal U Ihho! PRUBGIGALBT mean

pd@ﬁﬁion\fiﬁt@hﬁfy mcabutddoy, USehlaginiga®6Ai 8¢ duasfotlewarignfem@ehl artery
sing _crystal viol et stalnlng Not e t he superlor

h&aypm 8%IBc PP ydays follpyipg emy@lw@wh&mn)gﬁlgvr@ p0GD - mean
caﬂ%gﬁ'y ﬁénskt ﬁea‘?‘s%{édea?s rﬁI g%;f?}fl]r g{ll@ml Céhgsﬂ}aflgltlé Hgatment

super or synergy of yt ot OXI Cl

grofipsT K60 & daanfdliohving f&d‘l@raPBEclly ligatjonp 56 D) toBr d@/@dfollowmg
ganci clovir adm nistration. Bovine aorta endot heli al
femergl arteryApationiver e t r ansduced

FIGs. 57A-G illustrate long term effects of angiogenic therapy using PDGF-B
and VEGF alone or in combination under regulation of an endothelial specific or a
constitutive promoter on neovascularization and blood flow in mouse ischemic limb.
A, mean intensity of signal in the US images of the various treatment 'groups, 80 days
following femoral artery ligation. B, mean capillary density, measured as number of

CD31+ cells/mm? in the various treatment groups, 90 days following fefnoral artery
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with AJPPE- | (3x)-TK, AdCW-TK and AdPPE-1 (3x)-Luc,

as described hereinabove, at nultiplicity of infection
w@ 2006/0515¥5 of 10, and exposed to increasing PCT/IL2005/001195

concentrations of GCV (0.001-10 ng/m, as indicated),

added four hours posttransductl on. Controls were cells

transduced with the vectors?wi thout GCV, or GCV
ligwicumouﬁigmesztSGEsG Thmoempmusqiemellmrlpenmbrtnemam wessely in

. - 1 pl at | f
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PG s OB AST 141 PIOgH e RSIonT ) mopeq Syl S0 days
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vecthG a8ds wisorematiel represalrtiontof thebasie pengiplee of genendjrected

t al i.ni . Note th [
engyigpestres ooy SGBBREN (30 % Gov at ooV
conqaEkr GIA-Pae grs@l?érﬂtlctxﬂﬁﬁregregéntfﬁg/tﬁé eorﬁ&‘ﬁ&ﬁfn‘:‘{g tNé lﬁsmld

the strong constitutive TK expression of
pHB(3»-EKsdiigws 66A prmtscdmncanogra@mpresctdtmgtthatcpmgrum@\ of the

Pl LB AR R et GRS I BRGT Phrt - TK
. gangirg gyiid a@gfﬂr@ée%[ ?&%‘a&'ﬁon BReeR %H@dts b B AP PROT B TK

endot hel i al ce Human u [ical vein
veetvdovibellized by &IV é‘lu()reﬂskt!ﬁ@] Tavedpriroers enatotubel: ithd frivardaprimer

R o i s
R 5T fy f
by IL-NO: d)33i1)d th@?ev@fse? 3 t}éaggtca&b&a{tgttaﬁ 3' {d6511084 BPEA the

mnistratio our hours
HPpUsEK gemﬁqumce)iBEQTIlDeN@xkﬁk)r iPrrenets spesifiodorf otherekctons gave no

.0 96-wel I _pl gt es ever r.qu
P peiskioc g Biva K Pindngiifiinedhs Biperte o QUL R ) promoter
anqethg PR gé&sﬁotﬂb QRippY:- { Q%Y. TRaY AusP ASdne L1 a'i‘@(ﬂ Bgtsiz‘ér}narker
te the superior cytotoxic effect of AdPPE-I
ladde@CTLanen2't pACBREC (AxETKIN&EGid.u Lang &S A@ﬂBEplt@»k)eﬁK cymus Lane

maﬁ%es characteristic to cytotoxicity (cell
4. msnt el ongati on and bl oat edness) and

Cyt Oftfg)| %Q}é\yc (sh@x%shr{%far %H&hzﬂﬁznﬁﬁég of ﬁ{édvéc'&?rs %&tﬁ@@?@x) TK
thereof in HepG NSF cul tur I s remal ned
Fignailal)., AdBHEdeIk)a[mt (E(g}ﬁﬂlnbemtl)AdCAdVPH((Flg 32r).Luc + GCV

were nontoxic to all cell
FIG. 63 1)§ a series of photomlcroglpapﬁs illustrating the superior endothelial

cell cytotoxicity of TK under control of the PPE-1 (3x) promoter. Bovine aorta
endothelial cells (BAECs) were transduced with AJPPE-1(3x)-TK, AACMV-TK and
AdPPE-1(3x)-Luc multiplicity of infections (m.o.i.) of 0.1, 1, 10, 100, and 1000.
GCV (1 pug/ml) was added four hours post-transduction. Controls were cells
transduced with the vectors without GCV, or GCV without vectors. The experiment

was performed twice in 96-well plates, 12 wells for every group. Both controls did not
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FIG 68 is a histogramrepresenting the specific,

synergi c endothelial cell cytotoxicity of TK under
wa@onwbsls4df the PPE-1 (3x) pronoter and ganci cP@wiL2005/001195

adm ni stration. Endothelial (BAEC and HUVEC) and

non- endot helial (HepG 2 and NSF) cells were prepared

in 96-well plates and transduced as in Figure 67,
induzcleIceﬂ;&idathjdathmoadlmbwm)ohlotef the moorpladogigal cbangestchataceristic to

AT FALTAL T T T
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(sl s1gsirevRsgd 2pf sonflyenty r at i ng t he endot hel i al

sel i [ . r h

pe 0 85 éﬁho?é%fé%a%gﬁ B Bl o Blichy B T under
coattdlr efrﬂlerrBIPE-llp@m: ipromaettr. | BAFCES eore pi@paremdm%alvelhlplates and

cells were t riansduced w t.h Ad PE-&} (3X{/

a&ia\aﬁed ay akiguieyic, Spllopypeniy.-thecadeitioor yemd @Y favr hayes post-
e Pt Bt P sl R ?%bg%@%mct bk rystal
vielepsdiningh Notathe gapdrior ﬂﬂﬁtdxml@'@)gf AdPPE6L (9x))+ Qi Vahelsgh ho.i.s.

wel | s far every, grqoup. Cytotoxjcity and cell

mor g6} éé. ig & Seéﬁ&r‘?é Fotpatigroggphs (b ARG Bscypeaay xpergy of
ORI, PRSI R SRR P 8 L and

gananmarrexdlnﬁmstrditmnn OBevipeasrtd endoyhetinioodlisi (B)ABﬁs) Acteirardsduced
hs_ illustrating

ri es of photaogra
willy A LR o ATCUI L oot AQPBEOUBR-BE | 1oy erived
hefRiRILESS, Amliplitics RAShLLAM [ifl09) of '26 I phngsed o, inoreasing
conedntiationsse of 0fGLEW0DOIL Lirdg ughilc ian Qﬁdlcéﬂeﬂ)f;) added efoun (ﬂxumedpost-
in 14 weeks old male C57BL/6 m ce (n=7

transdrctiens (ontgls vzezewlémwnse%qeﬂéwrm% V@ﬁf@ra mthowtd%@\’p%GCV

RIS, SRR SRRt BcPI RIS 7 el o

evatie pavp!r Bothy ecittnls did\abPmducd 3kl -dekith+(datadVnotAsdVii) TKiote the
GCV; AdPPE-1 (3x)-TK without V] were injected into

m?wéolpgacal Q}f@pgﬁwﬁlwa&ﬁ@alw cyipterdgity Gell eolaraegrany etgmgation and

LU P TR ILEEQNS'S SARLLLF Bagl DR 289 + o

treamlpesiltsj ana asighificwatly dower Conendtion 6 GCAL ehanecelBadxposed to
and GCV. Note the significantly reduced extent of
A%Mé’sirgtl c spread in the lungs of AdPPE-1 (3x) + GCV

A eci}i};e%ﬁg]iﬁc %é{}‘?’ﬂxgﬁjs%%f&% f/lﬂfo%’e of, gyf3l dﬁl&f\} c\’}{i‘éﬁtﬁ%ci% bRTK

uree bontiol W theIPBE- 17 (3x)i gromoter Shd glaasiciolvirusintiaistrigon. BAECs

synergi ¢, suppression of nmetastatic growh
were prepared in 96-well plates and transduced as in Figure 65, followed by the

addition of increasing concentrations (0.0001-10 pg/ml) GCV four hours post-
transduction. 10 days post vector addition, cell viability was determined using crystal
violet staining. Note the superior cytotoxicity of AdPPE-1 (3x)+ GCV at GCV
concen,trations.greater than 0.01 pg/ml, compared wifh the strong constitutive TK

expression of AACMV-TK.
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by in vivo expression of TK under control of the PPE-I

(3x) pronoter and ganciclovir (GCV) adm nistration.
wangosmsiast ases were induced in C57BL/ 6 mi ce, PEIHL.2005¢001195

mce treated with 10 1 1 PFUs of the adenoviral

vectors [AdPPE-1 (3x)-TK + GCV; AdCWTK + GCV;

AdPPE- | (3x) - TK wi t hout GCV]34and GCV (100 ng/ kg) as

desdiiGbéd isea eembof/@hofﬁhﬂcmgxaghw\@lﬂwstrsan:g ithd spabifon dyhergic

a oSt . vec i njection, I ed
ené%‘il@%@i RPtoBIcit 1 %gm#é& &é?té%lee E%Fﬂ%l ﬁﬁngépmmotef and
gah&ERVH Cslinsialste ?@orﬁnchrﬁg}ﬁeh ITL@O%H@ a%h&nblflddilf(i’éﬁa; cells (BAEC),

suppression of netastatic ss I n AdPPE
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traté@icld il KPR rlsﬁﬁsﬁtlétAmﬂw@&ma& lap LAQIWVBFK laPRSo.Pof 10,

ung net ast ases l'ustrating synergic suppression of
follewved batthe admirhsjfaugy dfyl pg/mll G@VefqltrdmrsopoaﬁtraﬁbﬂuandmrThe

control of th PP(F %T&eryg {& an ganﬁ ovir
eXP@‘}W“‘a&’ﬁ? rRestorme awwemﬁg 50 120 fs ol et grov.
}Qﬁt 2 affl &1 Fﬁ‘)\ﬁj&oﬁ@cdpcﬁ ggﬁ %Y@S’et&técr'mllé}oscgﬁgﬁll@?our days
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tné B R U o566 ol GiGe! SPacaes Eaippiediion Ssficity
(céliJ BRla %%ﬁ% @fo'n atgdnsﬁiélebl()gtb&iﬁess )RR Ffoxi&B) (188 A%ﬂﬂuence)]

tissu were sectl oned and stai'ned wt
andetiratabseyité theeaod ireblepG:-2 hiat NSFhmltmms {calls remainledlsmall rounded
necrQsi s, a

 anshp St R et s T ot foaiofs e HgES-vi ¢ n

AdPREH 483%%#11%&@1(:' Péséﬁtﬁr%t Hﬁ:nﬁfeafﬁs sﬂ&?e%oﬁ%hﬂ cell

Figs. 73a are repr sent atlve st opat hof ogy
cys@oxicioy 0foTKi mddarecoritto dfutiy PPEakt(3s)k pranaien esidwgariclovir

s efoit | FRRUGRI P AL LNERD TR RO (Blepg-2 and

' N?g)x J‘ls%éf@ ere@jﬁ oy l-gt%sléﬂg%angd?ﬁ@& Qb iPFigufe6 T REdwed

pronD ganci cPovir adm ni stration.
bySehd IaddﬁloflrofnlmdrééslngwgothM(HseSL ugv‘tdl)céi@\érfdur hours post-

pr epar ed described in. Figures 7la-71b were f
B HeHS msb\éﬁ%rfqdﬁmoanael5&@51},11%‘%9“?%%%%?% orystal
. . e
v18fet ?tQ @B{rgg%&e 'B%* F@rl(q' %ﬂ#ﬁ%ﬁﬂ%ﬁ%ﬁ Cy{otox x1c1 OfT/thll\ll)EPL -1 (3x) +
G@S’s agrmplabdh gvithhise Mmmﬂér@gﬂ)xw@mﬁ)@d@MV ﬂ:KrrbG(ﬁge
caspase- 3- spec

% g@t lgglg%qﬁlgg g ;n %)tlpg}jsrogrmgb% 11%q$gatg}g1gﬁ§é)gothehal selective

CRPORERT 1R S ST 10 R s
adbdibisatior stpxasmo nadltipkcityl cftiofeatitrol Ngly-eﬁdmhd:lmm $NBF) cells were -

induced LLC | ung nmetastases stained with TUNEL and
trgﬁflpceéaglghééP%E-g{bq)l% AERE @xerduc or AACMV-TK as n Figure 66,

at the higher m.o.i. of 100, followed by the administration of 1 pg/ml GCV four hours

post-transduction. The experiment was performed twice, in 96-well plates, 12 wells
for every group. Cytotoxicity and cell morphological changes were detected
.microscopically four days post-transduction. Note the lack of effect on NSF cell
morphology with AAPPE-1(3x)-TK + GCV, compared to the non-specific cytotoxicity
of AACMV-TK +GCV.
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illustrating the endothelial-specific, synergic
enhancenent of tunor apoptosis by in vivo expression
wmtoodmsaeder control of the PPE-1 (3x) pronot ePCEIE005/001195
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B L T T e
mEANARS Sietlinduced in C57BL/6 mice, and the mice treated with 10'' PFUs of the
adenoviral vectors [AdPPE-1(3x)-TK + GCV; AdCMV-TK + GCV; AdPPE-1(3x)-
TK without GCV] and GCV (100 mg/kg). as described hereinabove. The mice were
sacrificed on the 24" day post vector injection, and lung metastatic tissue (Figs. 72a
and 72b) or lung tissue (Fig. 72c) were sectioned and stained with hematoxylin and

eosin. Note the massive central necrosis and numerous clusters of mononuclear
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of the expression of TK under control of the PPE-I

(3x) pronoter and ganciclovir (GCV) adm nistration.
wQ006/HhEn3gs et ast ases were i nduced and prepar edPGTILDOBH01195

15 week-old C57BL/6 nmale mice as described in Figs.

73a- 73b. Adenovirus vectors [AdPPE-1 (3x)-TK and

AdCW-TK], and saline contr¥¥ were delivered
infillrates e metestagesl Fowldysgspoith ApiPPEal (3x) tnGEC Vr eimivsstratidih €Figs.

m c re sacrificed 6 days post vector injection, and
728P§‘§ﬁiﬁharvest ed. RNA of different organs was
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and ganciclovir (GCV) administration. Sections from LLC lung metastases (Figs 75a)
livers (Figs. 75¢) and normal lung tissue (Fig. 75b) induced and prepared as described
in Figures 73a-73b were fixed and embedded in paraffin, and assayed for indicators of
angiogenesis by anti-CD-31 immunofluorescence. Note the short, indistinct vessels

and absence of continuity or branching in lung metastases from AdPPE-1(3x)-TK +
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mce. Fig 79f shows nean tunor vol une progression over
time, in ADPPE-I (3x)-TK treated mce without GCV. Fig
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[A(dg?%olg§§ga@g? SpPEci f iC mr{%? ﬁgﬁ (glﬁ)pat hpﬁ %eglj?'er(eg i%tfa}venouSly

14N@dys pdie primasi wi‘n(ﬁp@ﬂto(vsll Thehhige Wa)sa@ifibel e dSRSHERS @ector
3- positive endothelial cells (81b) in the tunors from

injegidorhiapgd organatharyesicd hRYAONeS diffarephaigaphepapytragtd, as described

hethEENG REME Pﬁﬂpp% n(131;-§?s Tﬁt%%s%n‘: l sG‘amg,flﬁec? by RIPCR PCR

represen PUEh opat ol ogy ‘sectiions

witti PPRE u3pr:©mo«f@rahurlqw TRIFeAS phinetsieNotyl thé endothehal specific
antl-caSEase 3, illustrating synergi c enhancenent of
expreseipnef 1Kl under ¢ongrediof M.I’Eabbﬁvxr) @mr@otm(ceram pbeiéem panel).

r adi@t hesap i n VI reSS|on of

contib 4R 3B sptR  RRARS & el pf A sy and non-
tokicGMhdiadloh h BalHrt imirineSeslbh @B idontiMualorZ@oddli MBY Balb/c male

colon carcinoma tunors, induced and
mice aged 8 weeks inoculated with CT-26 colon carcinoma cells into the left thigh
and received local irradiation with 0, 5, 10, or 15 Gy under general anesthesia, when
the tumor diameter had reached 4-6 mm. For tumor volume (76a), the tumor axis was
calculated according to the formula V=n/6xa*xf (a is the short axis and P is the long

axis). The 5 Gy dose induced only a partial, non-statistically significant delay in

tumor progression (Figure 78a), and no significant weight loss (Figure 78b).
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prepared as described in Figures 79a-79g were fixed

and enbedded in paraffin, and assayed for indicators
w@booapsBtdsi s by anti-caspase-3-specific PCT/IL2005/001195

i mmunohi st opat hol ogy. Bl ack arrow i ndi cates

erythrocytes; red arrow i ndi cates apoptotic

endot helial cell, and white8arrow indi cates apoptotic

t u matigsc @94-79 ol estratee syaek4istep euppeessioapap tumdrcgrefvile ¢t .murine

gures 83a .and 83b are representaliyve histopatholo
colomcRAGRATB TN GRDIOFS Sk PR L) Xﬁf‘%ﬁ? CxRFBtPn Of TK
S

St TR ER7 PR i LI ) iRl 9100
malaBally@mizatgah meckowbieniadculatdd etitheCE2p cabeh ¢anciuome tumor

xpressi on of TK under control of th - | X) .
cells. o%tsavn Ahdhg HTRITCREY rPachesct® HUf H? étPEEJ(s %é]tsﬁe)wral vectors
[Aﬁ?FE'l"Qﬁ?ﬁ"I@’l@r'AH@MV TR L&g&?%ﬁ an ve%@usfi’%f lﬁ%rt}‘ne tail vein
col on ci noma tunors i nduced and prepared as :
fokﬂ@saf bpédi days dfidaily elstrabgﬁtoﬁ&g GEYV anjectie(180 dnglkib baltjedeight),

par af f and reacted with endotheli.al -specifjic
wigis Picbsbies. B 435 noaRT %‘%’E}B‘éffﬁ%‘?fbé()]e NipG REreafradigted with a

1oéa”§ ﬁ*dﬁs% eﬂ(&lpﬁ’ P gﬁwva?%é’esé‘édr AWoid ﬂ% AhE ForARAP § Ul 6 oxp
endot I al , ite arrow i ndi cates apoptotic
(atisithershomr lakis ahld 3ds tl’reeloeg(man)smag ashovamedn surqt vodume & S.E.

the tunors fraomthe mce g Eated Wi th contfl ned
on, day; 14t post Yi‘iﬁtprdﬂk?c‘i‘?ﬁ r Big /78380 pisgn furpeg,yo! WE@E“(SSIQB)O"“
h h
i RSBy delel ) ok TR 19 Sl i o volume
pregressiamsverf timgume AdPPEL (3:x)sE et ﬂfCN\/ItrEgteﬁl miee- BEjge@id sloows
cytotoxicity of radiotherapy.an | on under
MEAFHIMGF VelumierREogseisiqn Qvex finjs Hhég‘QM\é BV drealpdrmice. Fig
I f
79 s AR Rl Rl proREHLR o tf‘ﬁé“%&%*ﬁ RIS Gy treated
migad FEECIAf shbwn enean durhor wburhe paigressionwseetife xiadA dHRE- 1(3x) TK

embedded .in paraffin, and stained.wth hematoxylin
tregfpdjmice m&h@u{) €V g 4% 15 qeareﬁ%%ttvcste&me r&?ﬂoﬁ 1Rss pat logy

ofﬁg% bk @ﬁq rga{amo«;' iRVBAILLC %& RAN (Elyaaﬁ §$«.§’§1%%bsﬁ8t%ethat |

vascul normalities 1n t

radivthetapg | sigreficankly g fotgmaiaet) on‘F)P Gﬂ;he 85:£g1@gwd1085&‘.n®tlﬁhal cell
graphs illustrating a ra sub-t herapeuti c and

tr%ﬁtr&seméaqgﬁwadea@r,o‘hdl’l’rﬁ géﬁ;ﬂ% cmwareéa? dhspemytargeted vector,
5 L/
ARV LT o7 (SR Pl TORATS Bt goon

wereﬁxmffeb&vd \efthodt@arh@thekapyld r ecel ved | r r adl ation into

the chest wall with or 15 nder gener al
anestige$0a308 %ygptﬁﬁﬂnraéwnfgstpeﬁwagy Sectons %fg prgay CT-26

tuﬁ'xldmfm\ivil}{lgvﬁf 8\%&%[; %ﬁ&‘ddno g 1%51? gfitmﬁxgﬁ@s’ Eolon carginoma

renova 0SS |n |cate net as ease.

with Gymbinee s\alashei@pduhe radibtheapg uhi expfesgon 35K nadertcxtrol of
85b). Figures 86a-86d illustrate synergistic

E
thé glggrle@g(p promgterandgangicloy it GCMsadmipistration. Sections from CT-26

colon carcinoma tumors induced and prepared as described in Figures 79a-79g were
fixed and embedded in paraffin, and stained with hematoxylin and eosin. Note the
areas of necrosis (Fig. 80a) and granulation tissue (Fig. 80b) with combined AdPPE-1
(3x)+GCV+ low dose radiotherapy. |
Figs 81a-81b are representative histopathology sections of induced primary

colon carcinoma tumors stained with TUNEL and anti-caspase-3, illustrating synergic
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muri ne |ung carcinoma with conbi ned sub-therapeutic

radi ot herapy and expression of TK under control of the
w@REB651(58%) pronoter and ganciclovir (GCOV) PCT/IL2005/001195

adm ni stration. 180 male Bal b/C m ce aged 8 weeks were

i noculated with LLC cells into the left footpad. The

foot was anputated under geXeral anesthesia as soon as
enhireepentnefrepdothaidl cdibuad apest.apbptdsiy by pombingdpadiathermpy and in

.10 10 PFUs of vector [AdPPE-] ) - or ACW- T C
V“O%Fépfﬁ?ﬁ“é‘cf’gér K mpdert spmtrobiof t%ﬁ’ﬁﬁ-# m)o%é?ﬂ‘ofﬁ? af&%w@“f
(G@V)dgghmﬁdt hBﬁ‘peSk&%@ahoﬁqnb?Oid Wiy SSHoh %tggloma tumors,

ays post vector injection,” a sing

indl@sé aod ptr@pzireni edapyibal imeBligates t7e-7Tgusat sﬁxcﬂ astl emtleldded in

vva adni ni st red under gneral Hest h&sna

Dsang 553%¢4 | fob fndiGaiogs of apeptosis, RY e %ﬂxyw% Qlléia thnggrase-

5 Fi h [\ d -
m?‘*{%é‘} PqEPck RHEQIRIRIRNEY ! kay AhinfTHES Klenow-FragE1
(OAdégddrie TK Carabitidgt, m MA) Fi @@Gd Slapws agdir Valwt&k:a&pﬁse -3-specific

_saline tr ed contr ce. Note that
I PO QRSB e B 55y ecREP R (Bgeh|2 and L caspase-
r tRnY ,

> SRR %%‘éstd@""%htép B K P A Pined

radibihgrapg aB6 ntBFdjous dPPERE Bx)fBGHGENS with all virus
vectors were ineffective r adi ot Gs.
87a-19%c 84ris fap@é"rf}t"’ééveolPStﬁP%ti’&Q%ﬁECt%‘évﬁ Qg‘é%?&oﬁrHBW golon

caf&hdmg ¥l§lﬂ$r%xs'tzﬁhé&’ wath dr@Scaspdipde rlll&i@lgh{l Sy g\é\{hancement of
pronoter. Bovine aortic en%othe [Tal ce Is (% wer e

endbtheligldtellianth tumgtsetpabtdms (bjye:t)nfbﬂlekicranhethafdpg fand in v1vo expression
transductl on with_100 t),. 1000 (right and. 0Q00

of, ( T ¢ vl ¢ 6‘?ﬁtr°rlmpf st &%ﬁ} HAY) (B‘QP}?}“OPH vir (GCV)

eg |

adg‘gélg%fia%(ﬁl o?ééhpérﬁr%%‘aflﬁNFq 2q pi ga%lgzc%l n d| g;rntgﬁ[lmkﬁe induced and

preputed ag das‘cnbdstk in nghﬂ:st?l@a -19gdwere dixed alhdlembpddﬁd BA@rafﬁn and
cel I s. at hi i and, TNF-a, concenfr at | E\

asgaygf dpmindica Sa RPoptasis BbthEaSERGwW-TREC i §;Eﬂpéﬁ’8 ogy.
@Ek bR lindi€Rkd &?ﬂﬁ'&nlytés 9&%09@# 'd& W bBo St ESHeBh&IL, and

|am)ndssl conpared to re sq are% Titers of

whiscChrrda indidchtestapoptstio funﬁBMeEABI otanitie GGV deizndenteapoptotic effect.

determ ned_by PEU assay, as descri bed herei npel o

Dat aFigarep83e taed 84k am%@qsewt%ﬂ 'aafeegtgglegh S%ﬁﬁloa% 8¥V§}V@z tigsue
a | G35-
rglgﬁlﬁugédabll;@?&legqgl? gﬁg’%&r glp (ggosfd%gégSwggI c l?%a f 212% trating
synkigitst érbah¢egnenhe ohi hébitisrat ef ofunme! lvasanlarizhiiors pbeacbmbined
virus infection (plaquin i red

his el Gt e S i B S
I
o PR Ty MMEP TS EAF A5 UL oM 0

prithaxy) oMt Fah&namne tahesr(8Ya)) mdgeerd dridaprepdred as ddscibdd llnLlGIgures
i ndicating a higher rate
79a-79g were fixed and embedded in paraffin, and reacted with endothelial- spec1ﬁc

anti-CD-31 for immunohistopathology. Black arrow indicates erythrocytes; red arrow
indicates apoptotic endothelial cell, and white arrow indicates apoptotic tumor cell.
Note the extensive vascular disruption in the tumors from the mice treated with
combined radiotherapy and intravenous AdPPE-1 (3x)-TK+GCV (83a) compared

with the normal vasculature in the liver cells (83b).
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of cell to cell spread, probably induced by apoptosis.
FIG 90 is a histogramillustrating the specific,

W@ yenslises endot hel i al cytotoxicity of Fas-c une@eriIL2005/001195
control of the PPE-1 (3x) pronoter and doxorubicin
adm ni stration. BAEcells ne&e exposed to 100 nM of
Doxorub|C|n 48 hours after Vector (PPE-I 6&3X) FAS)
t raddfuctd dh renmesentasive. hisippathplogy agectl%& umoessmhrvr:ae-t@sue

Shé%@gﬁﬁgﬁep%ﬁ(:ﬁ{ %}93“{ lelﬂg)(? ()f%@i‘&ﬁ& Ow: g ea ? e%%ég %nzier control

of Ght IRPBARI(8x )5 hrunitRér d Bagdisletial(GAW)! aeimlﬁﬁtrﬁﬁé&{ SSe@ﬁIn@J from
vector transduction, and cell viability was assessed

meHse lysesopinossd . a Neeterst WP&’Egh.(?m)cHﬁtanéMW -TK) and GCV,
al(ﬁ{edﬁég Xor(ﬂbblﬁé{tﬁocht g?eléslt{%ib Y%ﬁlgadﬁgf A ph a%t% X)an%agtamed with

and re a g

hehRpIxgHA Bhdtdosia. i Nbtethé aipidag nﬁmomljawtoxlnd;u GlithORdOMV-TK and
angj ogenesi s in engineered tissue constructs by VEGF
gapeigloviry (edt panell ¢nd dhe ehsenep @btvarulas abpmmalitigk)n thy 4¢BRE-1

undi scl osed procedure) were
(3gﬁﬁkﬂﬁﬁ&ﬁﬁ“89&&%_ﬁ SEGF suppleneﬁtation tg t he

medi RIGs.( &2ngidng Sb. arE’@Equhls ¢llustratisd b uaige oFRuB-thdiiati€dnd non-
wi th AdSPPEC-| -3x VEG- viruses or control AdS5PPEC-| - _
toxgg irpdiatigneli (A TBYOdung exspinpea mgtastasic medsl. 25 ﬁ?éJByﬁ male mice

agg(? '8'\8%3% Se!iﬁéhl%té Myitl ILte 1seL6%e€%QSCH50 Cg? eﬁs 1nt %jé left

one and st al ne i on

fo@q@@d and eetenrredt inadiation eritoothe \chst 8l Peth (nm2, 1024 1t5hey under
percentage of area_ of sections_ that was vascul ari zed.

gepeigly paesthiesias §odayst fedlowing exmovsh off the Hsinaary | twmgrt hMice were
saé d‘P el %@ ciag:? 8 ve;{g‘g Ijgﬁm%vﬁn WQ%H{ o IssV ﬁld%%];{eﬁ%detgs@atn u(HJsoease. The

Size ke str res

5 @n dovewdsatbitharthémpaitis.(FI¥0 8 Sa)tnbe tokia(Rad.i85b).ncr ease
(4-5X) in both parameters of vascularization in the
Ad5 Ppgures - éﬂ@é@ﬂuwraéwawe@tl@ i SYBRFEsSEAh of rrn@tpgatecvéeﬁase in

mnYﬁr%:Ulﬁnrﬁ ((‘%@&r %ﬂtl} (?ﬁn%’lﬁg(} £1H)c-:t‘i1§[f§%(lﬂ%8rg&ilﬁ o faga%d ex reis&n of

TK unil¢tadaeolCel thoPPES] {3k) promoet add pagidlér (GEV) a@hinistration.
survi val and vascul arization of inplanted tissue

189 gnaleBalb/s ngpg% § nveeks werg jroseleeed with H-LAd SFIIbEmtq' tigxleft

I C GEP . contral s 92
foME%:  THe Fﬁ%g B a Ilg‘rlgarn?% 2"‘[35 %ne?aﬁ ane%thesubmsseque |I1 e primary
turibe dgvelupeties dapnpa@t BmipitatioR, nﬂb‘genw of ebdot ?aellpmj 1(3%)-TK or

(fe0|f|c positive transcriptional elenent ack
AJGMV-EK) | wemge injgeiqd rletgp&tvséalbnetmnfoll@medkbyﬂeﬂ idgxy ,of daily

mt‘%b%“%t% iSRG CLTod eh eabdf b i FaRR e

Gyt theCMTa@th&aﬂJy ﬁﬁﬁcﬂf‘&etﬂet tﬂbhsfésé iR wallewdSddinRitered under
(purple italics). FIG 93 is the sequence of the 3x

geperaly ﬁ'@ﬁtheéfﬂ tlie. 86aishaves surwiviah ef jiradiatednetyt- vestdrrireated mice
nglg ??Iaégéci 18 8(£b, S rvrvﬁsnstur\(f:l%‘lt(33}J K&'PIQE ‘f&mf ﬁ{ ‘teregtgg %1!:]66' iﬁg 86¢
shows survival of AACMV-TK treated mice. Fig 86d shows survival of saline treated
control mice. Note that radiotherapy .s.igniﬁcantly potentiated only the angiogenic
endothelial cell transcription—fargeted vector, AAPPE-1(3x)-TK, compared to the non-
targeted vector, AACMV-TK (figure 86b-86d). Treatment regimens with all virus

vectors were ineffective without radiotherapy.
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positive transcription elenments (red) and two portions

that are located as inverted hal ves of the original
waeemaesises (bl ue): SEQ ID NO 15 (nucl eoti des fPronit2hes/001195

3" portion of the transcription elenments SEQ I D NO

6), and SEQ ID NO 16 (nucleotides fromthe 5 portion

of the transcription el eneritls SEQID NO, 6). FIG 94

i s &1Apstagtlamre hisedesrofitiistgerames shpwingendpidgliglicell cytotoxicity

sent an- i nduge ncenment af expressjon..of. th
ot J2RE WRAE ¢ SO PERRSB B A B RRSElbyial R e
wdré SRRARNIWEhNEGQal FibBt 25 Ro@s hf@blradsdictivon agH 208 (left), 1000
illustrating the lack of host inmune response to

(rightrende He0H0elpft dwttoth) umdisy of drYIVoFASf (datke @PEMVARIG (gray,
r.onot e ne red by. EL] SA, ..Not e he eci fi,c. ..
e Bl VR e b i GiitRand BB By i lifferent
cohftratiGhsTR NN khe fdincdd viaBRARPRFEBAK Aetld at rigH end?Riad | TNF-a
(3x) Fas-c treated mce (Fig.95b). FIG 96 is a

cohfentrgtiersm i | | ustrating the effect of dose on treatnent

of astatic lung.cancer, by expression of Fas-c .
chi g5 Shhererutin ot BROES Go RorBBRt SIOLRY Bhaeld sfrepg,of viral
re,?mﬁtié}ﬂ_ﬁa 20 devie iithSUSVRIASUBRE dilh@fds peaspaed ©® CMYUCEC (red
ollowing injection of Lewms Lung Carcinoma cells and

sqpatesar y Treraoel es6dbandad. smeksretfs GM¥diAedand CMV-LUC were

nei nt.r.av us_injection of the indi ed doses of
GRRGR BB pE kR Tl RaldfE' 0B ARREE of humber of
plARRE SdenWn Vbt N8 dRyd dTahY plagidissaybinfllogace. of treat nent
was eval uat ed %phang_e In tunor burden (nmeasured by
| uncFlfusi &t ynd 3@ s a prsiesiofphpiogeaphs o€ ANE celb gultwres illustrating

o BlgB8t Bl i R YRRyl GRablgh i oMPrasc s

conpabit with OMIVIIRE f@hdee Cf dBh @S rfedtidn! ?tﬁﬁégf@;sﬁs of plaques from
fregquency on treatnment of netastatic | ung cancer by

CMRpFASHiah anfl GMY-LUEHright) avithidenticab diluton, o¥ere kkempRlaques

o GOV BE RS et s AR G Tl g rce

ofledN o EAI HréHATBrobEbly ndlAEd BY hpBptosid. Unor resecti on.
Ani mal s received one (grey colums) or two (black )
col ufifis) 99 nisr av distegramnjibestiabng e specifiqdsoergie endothelial

unts af . virus,or ace LSt injection was .. .
o RREE i ea R eebeBF B ot JOBE pIogiiEr AT ciZSrubicin
adRARGEI VN BT NSl e 8&posad 18 106M fol DSWIriKicin 48 hours after
resection. Efficacy of treaf ment was eval uat ed '

veatoe ¢PREIg3xpFASranssuetden(10frawil Doat +BYEfasrgDowdrgbicin +PPE-1

t b ffici f inhihjti :
CREF st IorBegt Shbn v hbbfinghate Jewedr b ANEPRE 1 FAS
(rédaomﬁﬁéaﬁﬁlema%la@k' C4NS RerefAMENRAth BERPRI IS JdddFs aftdE vector

PREFERRED EMBODI MENTS The present invention is of

trpsilyation) end icelé veabality s assgistdimicrogcapicadly helNotgl the significant
sy?‘nﬁrggg%!f:r?d A 1513{93(5(9%&; glFt{v%}:en ?ﬁgPE? 1t [539-%%92 and goxorubicin.
FIGs. 91a-91b are a graphic representation illustrating superior induction of
angiogenesis in engineered tissue constructs by VEGF under the control of the
endothelin (PPE-1 3X). Tissue engineered constructs (undisclosed procedure) were
grown with or without VEGF supplementation to the medium (50ng/ml). Parallel
constructs were infected with AASPPEC-1-3x VEGF viruses or control AASPPEC-1-

3x GFP adenoviruses (control virus) (for 4 hours). Following 2 weeks in culture the
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present invention relates to a

nodi fi ed- preproendot helin-1 (PPE-1) pronoter which
w@zxdobs15es | ncreased activity and specificity iPCT/IL2005/001195

endothelial cells, and nucleic acid constructs, which

can be used to activate apopt osis in specific ceII

subsets, thus, enabli ncg tré4t nent of di seases
contieuctsc tNeFg Aveedbyenalisddedinsectionsdaged | diainght | Yaseylarization was

oS SBE EDE HESelh Bt R L el BB 05 s

nce 1 eSSl on

thétmwag@lar&ea hysdeé 904 SwsafRdhtecOaisof thelceiltd with USPREE-1-
and angi ogenesi s, and novel ngl ogeni c

3IxSYIAGF thes prindaplévs ¢ffest e nbtinh@roﬂ e |ve®eISE§éqe@rrectures formed

in PR b 55N GR R ERBH TRkl 00 YN Bl o
vallarlzatibn 6f the A&ﬁmphlﬁa&ﬂm ir&hsﬂﬁ&ddﬁis@bhfbn&eﬁcts (VEGF
forth in the foll ow ng descrl\gél on or exenplified b

ViRl cERATSIC. cOTHIEUth PRS0 PLEGR e she mslivgr KEEGE mdem)

riGR TR L iseaflh 5708, PGB koS00 BBt plorir
suPVA %00 vagsalandtibe bMimplbegy tissie! eonseudie gdiwh wWih tells inlfted
pur pose of descﬁxgpt i on and shoul d not be regarded as

Wllth mdﬁPlh@CﬂlnbaVE eompajed g/éhe"si@ PEGp]-Bx & Repnirelss

o 111G Fafbe SERE NP BPaREPPEY P ERaREPITA R AR TRE Blobeer

cohtém%rﬁ&e hasgabas efMARMIAE kpaific pbdisvdlirmsdfpidiabieledlent (black
times nore rapidly than those I n normal tissues

italicen élk:aNﬁ hr@dp%b@&ﬁmenimak Balics), the€anEar2 glement freg tplics),

o P LR G R BT P Cas
sighfal fRdnge ilics)\hag ehd BATAert(B@r&)leﬁkalfé@ | proliferation

is also inportant in chronic inflammtory di seases _
suchFlgs Bhisuthet ssqdeneet ofr thei 3x fisgmentiof shempdsadoyiuring pre-

| | lif
PG ielncpafiolss T Rrbmi 2o fait 2 GRnars Sal el speginic
po%iv%strarﬂ;&ﬁﬁlonpﬂemeﬁb Qi) dadStwoApor8Bas Tat afd ldoﬁ&doishﬁwerted

hand, in i'schem c conditions such as cardi ac i schem a,

habeasi %wabrlgadcsﬁqaﬁnqg @by e SEQVHI MIOHSa nuglgotidesr from the ¥

d of
Poifi oo e e iR FERErnG B! B8 RkBipent, S 1p Noie
(nENOS RS r68P the A9 Bértioh DI Re tedidcriftion eldndntPSEQEDEIOCoHYAl -

Hence, regulating or nodifying the angi ogeni c process
can Hé‘ve94ans iampistagram  ilkwetratingu thec tissuk espepifici Masemign-insdaced

ontributions of t cess t ath
enfRgisedL psRRerSian o ey eRae i B BRURT B T 1 (9 propuoter
inRfaavdedididicd. val uabl e neans of studying the etiol ogy of
such di seases. Recently significant progress in the

develfléh Remand PS5t angdtistegrams lustrating the dackgdihost, inwhertetresponse

desi ned to be nhlblto ti ha been

o aRReRSr XPrPge AdPe P! e BB E RO L profiotes viigessd by

Elgl@‘)% Néte@l?@ nod'?é’&‘ﬂ@ﬁntl ﬁd%rnopéc@ore}gﬁﬂoﬁmﬁg 93RPLbiRpdrk@Wsth the
mass formation of |ong |lasting

mmlmal anti TNF-R1 response evoked in the PPE- 1(3x) Fas-c treated mice (Fig.95b).
FIG. 96 is a histogram illustrating the effect of dose on treatment of metastatic

lung cancer by expression of Fas-c chimera under control of the PPE-1(3X) promoter

in the Ad5 delivery system. Lung metastases were induced following injection of

Lewis Lung Carcinoma cells and primary tumor resection. Animals received one
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functional bl ood vessel there is a need for repeated
or long termdelivery of the above described protein
wWo 20605545t hus limting their use in clinical BeEtAL20e%001195
Furthernore, in addition to the high costs associ ated
wi th the production of angi ggenesi s-regul ati ng
factors, efficient del i ver y*of these factors requires
intrgnengde 1gectiont dfetheripdicatet aloptsaefeirisn ot placely (raking) five days

rteries, Wi further incre t he . expense and
foffbl e Syt e iRt g GRRERC), 08 (EARRET S i aaped by
chhhgedinSuioy BurdbR (WedsiAld BNbihg REhOJQNItE tHe R@ifTBdMk Seduttidh in -
Avastin(r) or Bay- 43906, r), cgn bl unt the netastasis

meipsiafieeravdnbihgoses af tXHY tadX10T castcemparad| voidtcansob el s

surrqundibng the tunors. However.. inhibjting the

For it oh o e HPaNE AT iy RSt g alent frequency
orl@&dtment smétaatidRg Randdd Dy fkprs§ibh of FasaRRRera under control
fpatholo ies where a dramatic anti angi ogenic effect
oft that PRied (30 promder by the Adéxdedivierygswstagn.ogletiec mstasages were
. yesse and i.nduyce t r.necrosks is requred. .
ing e nloRoRilfs KRR PEIRLINEEE GReindmbr il S amery pynor
re§kRti6n.S Wi Ak GeRIVBNInS t((ERY I c8lungHs) 8t twa (BlackN&il@@Rd)iiftravenous
_agents tested in clinical trials, have shown [imted
injegtiensopf shec tnskicategnamovrys dérvmiseornt plreahiot | dbeifirst indgotign was

th t [ l.euk [ h is. [Ih
oS ERel ¥ D Ao ST S el e SRBP Bt indlSHiBn ot 0 davs
follswRipSesctiah. EFfidicy of AstnRAt WaNEVAAGRE SccbRIBAEHR @fhor burden,

Endot hel i al specific pronoters have been described in

measuredrhty, luag avetghés Noteothg ¢emppiable, effigiengy of iphibitipp/of metastatic

factor, and endothelin-1 US Pat ent, Nos. 6,200, 75
erg it Ol siHfe FREChTSorh gt VAR Gyo Fpseieatall dip expgfied
5,747,340 to Harats et al, all of which are :
i ncorporated by reference herei f. Endot hel i al cel
SCRETION oF THE RREFERREIFEN appniessed under the
cont endot.hel i i C

| al -spec | has, also b .
desclRoRE-TR Frsigp s o haieRpRE SSufues tafiolibe §metial

.
13

* cellngekRR Rbmbtes %bﬁﬁgi, MnBASREE oft BscChBFe8ES Md¥edarticularly, the -
(0]

specifically in endothelial cells [Jaggar RT. Et al.
prekent Gvantionh enclafes 99 2) madifigy-prerseendgthelimil | @PErlakirompten which

th -WI.] eb d f. . WWF t ; .
HE, ittt sty AhE Hoei AL fin ahdtheBA RIS and gl jacid
canStrided/ Eghikiah QRN Bselin@r adti361poptolid) in O8I subsets, thus,

Al t hough these pronoters are considered endot heli al :
engbling ¢patoient of deteasts echatagieazerhbywabetnant neavgscularizdtioneor cell

B0, KEF rafenBen e 78S 1f moiloERbn Op ey ES rrde which
enh8flél iKL&kpr&RNEH réipbise Phy6lokitht dordtbnd iiﬁi:lﬁtﬁﬁ% Bl AR and
for high 'l evels of expression. One approach to the

angmgshestss andnoel angyogengf ¢ridothehal-spacifis pembinied therapies.

end |ial pronmoters for therapeutic.use.has peen.the

dere T PHBHRB AHEr PG SrURTERRE Pk i ERuel iy Bt i i fo be
uRIehaiahatehe RBhGon EHMRNGRlkd h RIBMIRABHER the Getafls set forth in

endot helial cells have previously been described, for
thetelbplieg description tor gkemplifiedBpyothe Ghraamplgsl IBE) in2eiRiohd} 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.
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32613- 32622) who denonstrated that three copies of the
enhancer el enent of PPE-1 (containing elenents ETE-C,

waIeeD5158ahd ETE- E) endows pronoter seqguences WETIL2005/001195
endot helial cell specificity in-vitro. However, no
in-vivo utility of the enhancer el enent could be
denonstrated. As clearly il%ustrated in the Exanple
sectlinnldnese angiepanesis tthsifips eatnts pavaogicalsconditbnp rand estten
t he enhancer el ement to be suitable f? .use_in in-vivo

Suptaies REREESSIOn $he e%tbﬂea&al fafec Feneranyp's iy ﬁ?léﬂj gumors, vascular
enP%%klgle Is tﬂl eclb&?tp%itt%sgrﬁé)eacpnﬁnﬁ% 'ho&éﬁlesues

assessing | |rect
(D@ﬂd&tﬂpednddﬂﬁmeﬁl 1982 RreneCanser 45550 1620)i ISuvln hbrﬁ)rﬁhﬁﬂprohferatlon
i n-vivo, the present inventors have further

is OBFESHATY, erekdmeT trgihyandemptpaadn Higlmpn, l98frdrancer Res. 46:467-
73 o%éﬁér%d@ﬁ@ﬁél% p%ht{all}lﬁoﬁ 55 wm%nf#n inflammatory
eq ?‘u S

uence in a novel, rearranged orientation.
dismasbsf st ﬁﬂlﬂl@aweitmél atiehis, @xdridsist and ity where these cells

specificity to prol|ferat|n endot hel j al cel
Pfﬁgﬁef‘it‘?ﬂ"ﬁéﬁﬁq‘?@e forerawth @ﬁ@ﬁ‘e@? sedayighip ¢hg ‘i“&?’é‘l“@t%ts}t?/ (Bgpwn

'We&gr 'f%S eﬂﬂx?t élh‘ﬁll se|478881n5)v' \Gh tcfh ?he][ t}ﬂg@r fit $hemic

|nventors have, ﬁﬁor t e first ti
copditioh©Bechohs tdrdiaeribaeard, Rdriphenat \Mﬁum:h Diskesas, wound healing,

reconfigured, inpart superior activity to near b .
bush seastiag aad Qi dhe same, ﬂhagnd%&le'a ] .aﬁglog%}leéﬁehaasaae%ﬁaheg effect

TS BFpRRE o BRYES SRt RA0e 1598 P ISHIAR haghaled

eptide’conprising acls're

capableficed regiiatiag ok ﬁ%d‘iﬂ'yﬂfg&ﬁf mp%bg&n&;ﬁmaes@ Qhry M R 0Tipdetant
N

sequence transcriptionally ed hereto in eukaryotic
therap¢utic Tole insdimitiog el ymrab@tmmdef i this| peiwessatto | pathelogical

pfgsti ot s el §G8e Peles Yol sibraiicink % fithablemeans of
stRBAYCNRE ARIGSE Jrokddh idise®fe® IKecbidy ]s‘f?gmﬂiélinﬂn&ogreﬁs in" the

preferred enbodi nent, the at |east portion of
deyelgpmanteofs emdonlmhtah ragnlaging) agentsOvhether desipned (o drdhibitory or

sefh ST Fheeeh RO Tt et 8° MR EGH SRR Toos,
5:57). YRbwen! foe prd afiSen@dappliatind Rl mdsh @oxa{aubs %ﬂor% lastmg
portion of the sequence set forth in SEQ I D NO

fup@imntal blned vessstt thetam; @fneccch@r a‘tpew@ésnr langgem ddiveas Oﬁ tlhe above

nce se for i\n
S G or ofe e R i Shnlel S5l chutermere in
adRIRFIHERCtBe MEH @&Wﬁds@&a@&‘ ifOthe RoMRABA 0T AhER génestsGedlating
of the murine endothelial specific enhancer elenent

fa@@EQeffmlandsl)verw\pf thesmfagtddi teiquined thguangf cathatére de bel placed in

Lot SEQ | D . [
g TR PGP el R d S PR D R PR AT EG G treatment
coorph B%eﬁroilm&ﬁg %ﬁm@gl ttrﬁ% HE IsRGWR mtahﬁlahgiogérﬁg Glehinfents
enhancer el enent 6). For purposes of this

lilepArastin®asri Bay- éﬁrﬂ%@h @alatbhmnﬁwnlylenagam arqgsqssmhd)ytlanmng new
growth of blood vessels surrounding the tumors. However, inhibiting the formation of
new blood vessels and/or partially destroying them may be insufficient in cancer
pathologies where a dramatic anti 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
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"enhancer" refers to any pol ynucl eoti de sequence,

whi ch increases the transcriptional activity of a
weeonosisss preferably, but not exclusively, i nPGI/IL2865001195

specific manner. As used herein, the phrase "tissue

speci fic enhancer” refers to an enhancer which

increases the transcriptiorfal activity of a pronoter
considerable sexieitiog m@ﬁxﬂtr@mrdﬁﬁmeﬁdpﬂm reukopenia hhd Mémd)pttms. Thus,

appreC|ateg that .such a "tissue SEFCIfIC enhancer”
endahglialspeqifip tareeting of dherapayticeptedls {h&SseRt stor Pt i Ao pnti-

0 [ rs

anBRRNL Her e BARTERIEE shli L RS I el Rftflln the art
exampkR tincade ﬁlh—é Flal Bit@dV pofagmucdrelodniddehelima | (setelS'S Patent Nos.

oA A PP, BhoS T Pato o

; h
B S SR e LSBT e i o

therdpdutia pehéexptessbdouridenth@tdoatrol éralothetial-dpatific pmsmhteaadhatscalso
head) , conplenentary orlentatlon (repl 3 g
been: -descrtbedwptthe " orgexa‘mﬁl% Jagger e usg t&fﬁ tquR g)r)E selectm
n
rURELE SERIDIRIblite Al BLEbRNL A il U o
Géda Nar (1591)88%18))62269%5“ @ﬂtlleinakn keal abed ahd Ivyn—tWhllbbﬁndltfactor

east a portion of the seguence . as et({orth in SEQ I D
WM&E) m@mqs?r tq slelivesr rees snRih o ymidipg kiggse (HSV-tk) to
@@&p er
Hgeque useot‘J Ler e? 7“3?.]1128% g?tn 'Afl?%%l? lfﬁés@oﬁrbgl%ters are
copsidyiad @hdmhd:ldxk telt speelti, stadies haveyshooinahit ranyseffhesegeomoters
which .is |linked between two or nore fl [

k
arp ifpafcientad dirgeng expgessiarty prsiadial ?&llSa ' n?l.e stifd speraficity
regﬁl?gde El{o%quld wg?ksfcﬁlx;ﬁgﬁ&? Jilﬁ n&ﬁﬁlcﬁv@ f(ﬂlﬁ‘f% %lg Eté ?xpression.

énce
sequensc Ep;&Sa(EhGIO the rdohstrm:tmu aifanbredefBicient aab specifitsendothelial
55-57 of SEQ ID NO 7. Ot her suitable |inker sequences

premeters, dor, &@Wé’ﬁt‘ﬁ“‘r &se, gt thegih dhe idaniifieationgp usion of tissue

SRR, g S T LSRR v

prE’HEudly baetdiddscabal, f@ﬂéxlamplep Ibg’erlI er &, (JhBishCleent. 6(39@7)535’2(19)
(suc 5),.and the |1 ke.

3146ér3e’42ﬁ22)t Yo 6%?13@5@3&& tb@frtmes 1$oBies Ph dhesehargse @le&sen& gf PPE-1

B 5% RS, 1 BT PRSPl e i

erddth2lislecple Bp iR AENDI NHloRkevergandt ibvic® mﬂtuhg,u ofishe enhancer
nucl eotj des of the 5 termnus, 3" term nus or any
clementeauld helepopatialeten, of the i ndi cated sequence.

Thus t

T Rt P GEHEHRES SERLPIE Mo, e prsen
inveYto 8 MRdMes prfved  theCérhahded eeleentoto el atabie for use in in-vivo

coordlnates 1-17 of SEQ ID NO 15 all constltute a

thergpeytisn applications. D R crefingc aoprinngy Medified, ghiecerepeated (3x)
ethXceelptele%nt (Aﬁi(?ﬂ) i}d 7t), fhd assessing it’s activity in directing endothelial-

specific gene expression in-vitro and in-vivo, the present inventors have further
constructed a highly active enhancer 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
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sequences representing nucl eoti de coordi nates 2-9,

2-10, 2-1 1, ...to 2-17 of SEQ ID NO 15, as do all the
WGBHesIses representing nucl eoti de coordi nat esPGHILIQ2005/001195
3-11, 3- 12, .to 3-17 of SEQ ID NO 15, inclusive -

up to sequences representing nucl eoti de coordi nates
10-17 of SEQ ID NO 15. Sim4tarly, the sequences

presepr msemollSrl‘gvn,Lﬁ)k det fidetimepiddntifaadeportioss, of1th® enfianker element
1-1 c o, 1N crenments of 1 nucleotide u

whievsiriionEBiet e SuRery asﬁm@éeﬂﬁﬁbwmﬁ%temquemes
COoNSfHyk Ui&oﬁh EJ bt?enas‘f)f ctsgﬁhle?ré\i@nt e ALt s PR)VH@:@ an
pr esent |nven equences represent

isalated emlynb@tldomodmmsir@ a2<B, répuldiory. elemmst dmpatrle befd dlrectmg

her ei nab ve Wi | e, r educi n the . res entiqn to _
gAY A Pl RGIe e Haoae T PG ik P BoreionA stieyotic
ceff? ETi)e (sgPé}ed' P HERStide RRAMEDGER? a%%hl(fnocgftthe 'sééQ&"t:tQ deProrth

i nked To a sequence as set forth in S
in ]SEQ fD Btk £ cbvatendlydinkey tmqﬁslbas&apmamd of theestijatnet gs set forth in

SISO IBeu i ane erc BFechnbolbmay. ooy Teetn porics e sencs
setl % i QE?”PD N®1§i§ E)gsﬁmmgg?x@&m Sthe Git 5152%9%1 &%’ of the

el ement of the prese I nvention further inclu
selj@ast scmﬁ)rthapysm IDhEOshﬁqueﬂxeecmsegmk{tor&midzmenm ISB@t hibther
16, In nor e preferred enpbodi.nent
Pf&'ﬂ%ﬁ@ SIPPinenk bRl 1675t GcReastion of é%%ﬁeq%cecaﬁs foehdp §Q D
NOaGUe Gs‘?u&%d%%étréa%{ bfknb Bt l@%@a'p@nm SFthd & ﬁex{E‘%SsEt forth in SEQ
preferred enbodi ment, the cis'regulatory e enent of
IDX{INO: Irie dlendis ragub\mweh:mest as set forth in SEQ ID NO 7.

Pr ef b e jsol at ed oI nucl eoti de further

i nc|§}%@s é Héﬁb%t‘ﬁelal QP %‘5@&?‘3‘@“& ofrBteasntingq puplegtide
coBl AR 27 [Pu4 Q)‘fﬁﬁ@?rﬁﬁm@fenﬁbméhél @élﬁb Ce%hé&@ RehehBSEQ ID

acconpanyi ng cl ai s, term "pronoter fers to any
N@cﬁ),ywuhIaacetdlddmnabg;mybnucdapaibllemed atmeei At ierrgmlRNAand SEQ ID

NScri 0 a downst ream se u NncC. Inter
N{}’H BAR8 YH&? F%ﬂ CSHAYANES FPBTSERIHERUC ﬁ%ﬁ?orﬂﬁgw éPdaé’f the

m&@ﬁe é??&@fﬁ@hﬁ's &difit EfRhoQMfenfiR Y sétg 1RO RPE- | promoter.
Exanpl es of swtab e pronoters/enhancers which can be
ut i |Haremhirposes ld thiscépecificatiord and riksd lacmnnpmhymgeclﬂmssehﬁ term
nUoglncludethe ecflothellal- cific rormter
BE FlodRkTEY Remy (Polynugieptiqe SeaBFRSE W @ Rejpasepihe raeperiptional

‘achmfféfa [ PCT}VP{Lefe?%%)but Jigg’é(cﬁ@vely iD8 ERE s Eeéﬁc anner. As

pr ohot ef 0 1/0 1059; Varda-Bl oom N,
usﬂd)(hbrelm,ntk&( phiaye SfiSsuR7§pecificeenabhedr” (189840, aISEﬁ&ﬁhﬁér which
.and t TIE-2 (U53603). pronoters [Sato, TN, Proc Natl
INQILASES trglsgrlgtl(i gct(lj:lfy ﬁg mrg@tyr g8 glss%fi-or £qquext- -dependent

O1¢l
o3R8 YRR o 85 T o LR,
orkven mdcem&e@hnﬁhrmohﬁtdctlﬁmadf Spronlubtar iA nba&compatible tissue or

84(13):4393-7], the KDR/fl k-1 pronoter [X89777,
enygoRngAt: Ronj cke V, Crc Res

According to some embodiments of the invention, the isolated polynucleotide
includes contiguous 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

£,,% €C ”

a”, with “c”, and “c” with “g”), inverted complementary orientation, and the like.
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1996 Aug; 79(2):277-85], The FLT-1 pronoter [D64016

AJ224863; Morishita K, : J Biol Chem 1995 Nov 17;
WQRIZ6A8Ia27948- 53], the Egr-1 pronoter [AJ2459P61/1L2005/001195

Sukhat me VP, Oncogene Res 1987 Sep-Cct; | (4):343-55],

the E-selectin pronmoter [Y12462;Collins T J Biol Chem

1991 Feb 5;266(4): 2466- 73] ,47The endot hel i al adhesi on
Theoit éeast aportipo wb ther squdnCAMS bet [fod@ GYEQ HBrN @yl Skain vBOvaently

TS CHL o bk BRI
org'ﬂ 3l et Q8ddirfdaz ’thé\lef%aiblq{?@xlce§c3aﬁ NG 1thR8P Whra Jinker

A47(4947): 1219-22], the vascular
podynuokehtidruisegliencepes dsed heteaniet wrm Chnksr lpokynMbl8dde anfdrs to a

ortjc.carboxypeptidase-like praotein (ACLP) pronote :
poReslsSud, Aty iER r &5 itk disBveesty thp, bo @pre, fanking
pof\ubie6tiddsqE §r §Egl 1@ N¥s: PSR 3$§ dO%e Bechlprb68Rd ke G tente is
. Biol. Chem, Vol. 276, |Issue 50, 47658-47663,
thOaoewisetidd squa®e 1 ca”Cfon examspliet wivick issthel inke sequence as set forth

inyr et GOSEHE Bhoh h IR s P siicfie Rhker Guences
cafl: a0 dd htife0 aditi6al Anhaadl eiéﬁ?en\é",z_(ﬁ;e:lltipé Q)?Dirﬁﬁcilﬁlyst‘% texample,

Patent Application 5,916,763 to Wllians et al).

mulitiple dopicappBEC) IR WOt HaSEQ TReNO: ko theeldknhheder alement of PPE-1,
ronot ers can al so, be incorporated into the._is d

R, Sl PR o hopiaresiBe cleryinh ek o SER AARG), and

th€xRE.ession of desired nucleic acid sequences in a

variety of tissue. Pronoters suitable for use with the
. consAs ustd leteinhthe phesse o portioandfi the sequenewedd sdt fotinid 8EQ ID

art. These include, but are_not. |jm viJ al
NGSot 5 BTen Ol oepds a5 SeROIirEl T gt o' & defined
as 8RS B TR 15 R RS e REPSF Y 95 s, 3

p and |1 CPO |1 Ep)” and cyt onegal ovi rus
texn@iig od dfy sequende thietebetween,adf the deated sequenge., Thwst for example,

- viral pronoters,. | atency-active pro ers Ps ous .
g, e TP g, e of 0 RS Nt oo dohand AT o in

inMlefridits (JLHVAudERRRLG &) duclédid cosididaAL! £1PRTHETS 1RO85 all

eukaryotic pronoters which contain enhancer sequences
cofstitgte,a pdrgon abREQ IDBEDd S-agéawbing to dgireseor mvelteme ras dp all the
constitutively active pronpters (e.q., .the
sediRees TeREsPRHIy hbobHle cePré}l)%teSs-’rén oyl tq 2eiaf SEQ

NOPBCiaf idp RIIOKPLE 1§en€é‘sr &gresi:rﬁgfécﬁ&'le%ti@@%QJdir{a%‘é%r?-Slé,i blig, 3-
pronoters, such as a pronoter responsive to INF or

IRUABG-171 be SEEX HD INDHBomichsiver aprot esqueiRSA rppresatiag ,nucleotide

ete.), dju - ifjc. pronpters sych as the )
i 3097 YESERRTE a8 TR, S ERehlS representing
nRBHi8E 2Bbrdinaldd®l-BS Ploat & RO v n.l.J,CilneiﬁEx‘e?'l%n{sLHf{ D&hcleotide up to

I ncl udes a nhypOX| a response el eénent, for exanple at
nuckatitle coerdoapy b9 tdfeSR@EJDeNCelGell doastittitei s p&HEQnl & SEX) ID

.. The isolated nucleic acid sequence of the present
Nghl\ﬁeaﬁpq)rgﬁlgctgﬁhq)@eﬁglé glvleet?on, as do the sequences represgnting nucleotide

coordinates 2-9, 2-10,..., as described hereinabove.

While reducing the present invention to practice, it was uncovered that the
modified enhancer PPE-1(3x) includes a sequence 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
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regul ate gene expression in eukaryotic tissue, and in
particular, in proliferating endothelial cells, for
weanpsdsendot hel i al cells involved in angi ogePEBIIRP050101195
for silencing (inhibiting) gene expression in resting
endothelial cells. Thus, the isol ated pol ynucl eoti de
sequence of the present inv@ntion may be provided, in
regoaerycelsment asthp prdsenif ingentionl fartheramichideoatskeastaine copy of the

further inc¢luyd) nucl ei c aC|d seqguence, posi ti oned
SCQHFYET ap ryet ?Oéélu g’é&y IR} 5¥2:p ol Inpt “E‘H%q% %ngr%‘i EalbOd'mem the cis
reARhSAMGERS n‘i@uﬂgfs tpt%sc%ﬁks'o@\{ﬁe@eh%hce 18 @ef*t of hgrk SEQID

acl d ‘construct o present invention can
NOr6c| irde maokdipreforred embb;limmnlt etht | aile repmtptay oanantadf ths present

for, exanpl e ces._encodi ng sel ection markers or
inyeogn {3 sﬁbf"&% g% Ng)ézuences encodi ng origin of
r eplprflgﬁb% e 1sgﬂ1?éde gf)@nucei@(ﬂHﬁn ef ARfuddt! WelfufUthehal cell-

trans of sever proteins froma single
spediREProme ey uenoase f demeendivr cpurposegraft this spéclﬁhmon and the

romot er-chjmerjc polypeptidg e codlng regi on an / or
acEQIRRRDN g 1B F 11 FEICURALET | 1 AvelfY TN gefluence

ca gfﬁé gf ﬂ%g&tl?ﬁ l@@%ﬁscr&ﬁ r?yh'?% al (ﬁd'i)(/n% /%%n’g‘b%%gél ibé ’1rlterest. The

SecTag spl-ay, cyto
end@Ralidl, spwhﬁc brcam@era&lanbtahhmy fnchrie) forickammplenat Ipdst onbicopy of
th%?gg\e/ﬁi):flf){%gltﬂ%egﬁ Sf) gﬁn @ﬁggr-nﬁsv and gegflf;}v cve\lhnlbg r1]1tilized ’

byat‘ﬁ@'nha@iceactcf B QYR reéé]ﬁi 1?&%16 ‘ijt?c'iﬁ&éathé %ﬁ&o&h%l‘é? Qp&lﬁc

nucl el 6 acld construct I's preferab y configure
promotesd: | gmapoetdotiestpr ESBPB1 arenatan (Haratd Dyi § a(DhmrIngasn 1995

MAGT AR b1 P a1 B PaFeo g T O AL Farghloom N,
GEETRLCS00e QA 80 1181 7] bl oW PT@YbgIEe SHBkBPtndshaHie-2

severa SUC constru For p rpose

| (waém Yfire@bieen[Sated TN Eroad@anhpamg/ BoigUd Ai 1993 Qdie Sp(2099355-

8o ngpeiin promare 14 116 SR %&@8? Plse 159026 T7-0a1, the
vo'ﬂawlﬁaﬁmﬁiﬂ@?c V\% %ﬁ%zbﬁtéaﬁﬁlgf(tﬁ AB&MA‘SQ US A 1987

po yner ase, ranscrlptlon t ereo can
JuliB4(@3):43D35Y), thecK BRrfiigUIpadmotyr E}(m@m X891t R])Sudkhé/ @it Res
prese i nvention.

1998 K 1 et T e Pl g mogs discale N%%‘éﬁ%t Yprisnitng, - 1

: t eqf.o t
BIEKIAM%IP }1 Nciﬁls Dﬁ%ﬂo Aﬁgoggﬁejeg éngle ?T ecul §%45926
Sukhataid ¥P, \Mncogemrﬁem(b%ﬁ&p-lmd(ét)@%rﬂi@,r te E- selectm promoter
transl atj on. nE of nucl ei c aci uences

[Yeg6heolhwe T b{/ B @Eﬁ%t‘r%ét Fe éo?‘iﬁ(ﬁgz‘{ “He Tﬁ‘@e%‘&%hehal
adhé@f&?%&’l@clﬂéf pro@beefs 2P RE- 1 p@gézf?byeg@%yF@aﬁMi@(&FJ 1989

regul ators angi ogenesi s such as Vv

OR[BGFO) %894969;0V€W1\m’11[1\a9ﬁ43amgamr6d iMIF 2, IB(E Ohenh L1982 Aug
an extensive lis ?ulators of angi ogenesi s, .

1 DSk Shab i AM i s L 00 KBSFS: ariont Newer dr Science
1996 Kfar 3@345'(]394‘})! 1&?9 -22], the vascular smooth-muscle-specific elements:

CArG box X53154 and aortic carboxypeptidase-like protein (ACLP) 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
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In a preferred enbodi nent, the nucleic acid sequence
is selected fromthe angi ogenesis regul ators VEGF,
W@ BEe/05u3¢3 opoi etin-1, bFG- and PDGF- BB. Addit i BEEIL2005/001195
transcri babl e nucl ei c aci d sequences suitable for
control by the cis regulatory el enent of the present
i nvention are provi ded heref®nbel ow and in the Exanpl es
the artt suoh asifoc éxangile,dhes EPERanrphmser ;ﬂUés}bmne ok e, 20 BEl tovisu et

abyang B YRR PP s HEh apufeagty Serietes Wikt gh
of g¢ neIMObE eipREsife (B caRg anQ)ena&hemomeidt&L dahS8YE be

follow ng systemc in-vivo admnistration, in a
ingnrpérated nintaltharasolased ipolyinscleetidec dasvdibod a@ngﬁr oigepider to direct
roI|f rati endot helial tissue
expRgRe pE RS Mp B i sraiocs i F e Ab fssuenbomatss suiable
fol S8 RIR IhPSONSHUSH STThé 9?6591& ihb&tRhase Welll hoRtih QRe 8AN These
be used to preferentially express therapeutic genes in
intlude byt angaoadimated 4o viralgpremioteraitedy. onetramgaldQBm TR, smoegdiate

R Rk Ml S e e LB R ST
an@N @yto iR gl 8Viry@(CHEP) IEfq t BRI aRRaH viraPpRbhEREs! Q@% i viral
one” enbodi nent, the nucleic acid construct of e

prometen; tlatﬁmymwo mrorsotuse(@Ale) Ubousgidredman Y iram gROY ¢ pesnagers,

i.n tis u tre revent i a di.sease 0
and o NBirine o bt Plocufs! o St ReSmflers are
cuk@Bti¢ b%teﬁé‘%lﬁ&h wﬂélﬂ eﬁﬁﬂféz@if Eeqtfuéxﬁ@s e B anadbbit .beta.-globin

angi ogenesi s, are well known in the art, for exarrpl e-
regwlatody hlemlentsg consahemly: asm\reokm;mqt@s: e thehdatat-adinspraswter,

d troj,ntestinal si ons, used n he .
et 0B BUR g SRIHE BB SR e mia B Sondicte pompespile
pr&nev@rsn GudPWE L broiBPtRPordsie &N INFIEN REUI4BEOARS metaltBittdhine
lead to formation of new bl ood vessels. The phrase

prompteegRS A pretgotan ghw)y end sinsdr-speibic promotersanb iam thet lebpmerase,

of a dormant or mnimally- functioning
m@ﬁ@ az@FQV“%ﬁppngﬂﬁﬁogeneS|s activator. Thus, the
Pr eS&Rferdtly, SRt | i98lated hdiudRBHIS FhrtgeNACTLAGS @ﬂl‘&pm@ﬁ N@sponse
therapy as used ‘herein refers to the transfer

eleraerds foc examnple ableagt ®ng coNA the saqMa)ceakt fonllhen SEQ ﬂZhN@ a

host_to.t t or .prevent a c or ed di sease

or cBiaiselb wikieh et Sttt utieat fileah it B W o
regtﬁlﬁﬁr B&le @ﬂﬁ@gﬁfn & RURSHYGHic (tﬁs& zf’i\dpfnoﬁﬁx't@ular in proliferating

pol ypepti de, peptide, functional RNA, anti sense) whose

endpthélialt cdls, ifor wmnpiesetdi@sheﬂleb cellrs)nn\e»k‘mdpire angibgenesis, or for

eneti.c. na ial of interest .can cod hor none,
siftGUaB GO §ie BT B aEvb UL ot
therppautiCisyRtddepol fiflicidotive S8y RBEe of %égﬁf&%rﬁ‘lmvetnngn may be
text "Gene Therapy"  (Advanced I n Pharmacol ogy 4

praeiddd m colfe eg®s, d59@)af a nucleic acid construct further mcludmg 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
selection markers or reporter polypeptides, sequences encoding origin of replication in
bacteria, sequences that allow for translation of several proteins from a single mRNA
(IRES), sequences for genomic integration of the promoter-chimeric polypeptide

encoding region and/or sequences generally included in mammalian expression vector |
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Two basi c approaches to gene therapy have evol ved: (1)
ex vivo and (2) in vivo gene therapy. In ex vivo gene

wo bmcapypszel | s are renoved froma patient, andreurii2e05/001195
being cultured are treated in vitro. Cenerally, a
functional replacenent gene is introduced into the
cell via an appropriate gen¥® delivery vehicl e/ met hod

su¢ht aspdIes 3. mINAB 209UpTeaS 2(Honobejags, plaisplahipkdimpecyto,

ression t as .needed a hen t he
PR iehy 0o R Bt i e PB4 s gV e lgble
frJnI? ePrBHﬁgei pﬁBKeIQL‘SV JREPBKIENEY | WhRich Yark SAVARAKIET 88In CSkdtSgene,
have beeén shown to express the transfected genetic
pTiRdiSewhwh is avalable from Cloniech, cangéher dbrevadiyys. Smlgenuclelc acid
cells.ar ved Eromthe subj.ect rather

copstrHst iscP ﬁ%ﬁr&ﬁy spieyrest for mammaligh gels ?‘PF‘???‘PB&HS%“ b viral

orrglnﬁ CRUMSrodl dARpPI&CHPI Inﬁaltelcoaaaruo%maﬂs Suitable tBAtmdrimalian
hin the recipient. In an alternative enbodi nment, if
exphaesmmste igema ingbiefrecthe Esamplee sewios viscl Sgkiwsauovides further
Si'tq':f gCuI ver, 1998. (Abstract) Antisense DNA & RNA
defil ol §e Yl SHE EOSEECtS ey yary 1998, Cor onado, CA).

The g JRISIskE BF kivis 8bt&fiSion SlndSthb %E@oxﬁ%?@m%h&%st ?ne phrase
express the-transfected genetic material "in situ.

“ngelnie exidr ss@icoce vEsitmined i gn@apedgub.tqﬁ control...” refers to any

el i [ transfer of  het roI s nuclej c acj d, iinto
pogbleglidd ‘SeqBes BAL L0 Habe tﬁ%ﬂsara%edabgn@%?]éNA
po‘iﬁn&%t rv@lllcht ﬁ‘ﬁr&%ﬁbt‘i&w th%i‘déf %§1§ b@ '&!u@&@d by anss rrégi’ﬂdt&@ @ément,
t'/he nucleic acid in a cell selective nmanner as I s

suRinesvthe ¢is régulatoty. elememmﬂmd piesemtonechtionafl’ htsfdeé'mlttdmemcludes
1UTR and/or 3' UT t he gene,. be . repl aced b
codpgRatPS raselEiRe RElVBSTIsEFoR Y | wfchce Hr bifisense

RNRCRRIAOHRich@indsI®d AN ﬁB@iyrihets REd SHRE RN AR WMk %vH’@Vare not
as’ needed, not include the 5 UTR and/or 3'UIR of th

destitadato ugeiegot warstationaBséreples of andemniojd sepilencts wlmeh may be

specific am no ac 0 i on.. The ress ..
usgR Y Mool Rediiitie & e dhesating gitiop e ol SIS, Positive and
negatms GEgRALAN I ahfiBgdiRER ShAUAKS VIREE! IRIF-2NdRGan, DEDGF,
her a constitutive or inducible pronoter to alliow

angeipemtmvleaxtdr zamonq:omrb N GlEBthB dfos anreatenmivy liseof regulators of
required to t gi,n negessar rangcri ption | evels n..

ey (o5 EPIE Qo BabovEn rhelsie dnzs pivier aeres A e like:

Innﬁnhf&&%dak%o%éeqwmléw' &l WREHShce Oft 'sQl'éE’tH&' Brom the
wth the coding sequence (in cis) to change the basal

ang'rcgnmsrs pgulatord ¥LGF, pl55;taaglepjoxbtyn-ﬂ hiet' @BF amchBGF BBe Additional
cl ude

on. vehi.cl e can al so i sel ection

s b IR RA Fapene W ST RBTELNY Bl SieBBaTEL glement
of thd ﬁre@@r{t ifveRfioh bRSHEVIABY h&dbefds ld @ tH@EkﬁhyleQEe&lﬁﬁ%lch

ods wthin the art. Such nethods can ound
fogewer ally described in

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
preferential manner in ischemic and/or angiogenic (proliferating) endothelial tissue.
More significantly, the examples further show, that the isolated polynucleotide of the
present invention can be used to preferentially express therapeutic genes in tumors,

metastases, ischemic and/or angiogenic tissue, thus providing direct evidence as to the
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Sanbrook et al., Ml ecular Coning: A Laboratory

Manual , Cold Springs Harbor Laboratory, New York 1989,
wdaa®apsisuh Ausubel et al., Current Protocols iPCT/IL2005/001195

Mol ecul ar Bi ol ogy, John Wl ey and Sons, Baltinore,

Maryl and 1989), Chang et al., Somatic CGene Therapy,

CRC Press, Ann Arbor, M 19595) Vega et al, Gene
imﬁartge‘teiqﬁ dhe GREdlaey eldnent Af tigr priseng Qrg@)ltion/emd dtssteripatives,

glﬁ' % | ecul ar C oning Vectors and Their Uses,
in HerRg U\(b?lf KaUxsst on MA 1988) and G | boa et al .

(Bi qf %ﬁ@ @ingH&%eﬂt (B9 nul ¢ adiliZondARPbf AR PrésRal identiohds used

exanpl e, stable or transient transfection,
mlum@ﬂt@tﬂﬂgoamgl@eacms MpGr Hbjuen aachdrenahng:@nmnvammg a dlsease or

c.onbi nant | .vectors ddi tion, e.Unit
cofifiphatind lndttons ; such BEEre Pl sortingos hbich would
beR &Mt fr&h &ﬁ&d&@@%g%gé&@isam V1B Rndv 1R the Sr e e RAFEL Wound
5,464, 764 and 5, 92  tor positive-negative

healihg mhanicrmbh@ds:hbmmcr hﬂactchsseaw i gastcdiniestinad ilet,*.s)nby

infection offers se advant ages over the ot

| stAR Uik Pigag. The g S e VR T ng e teebR TRdas dogither
sldwink RN d§t8Hihe Wik 1élée$1w L&RY ShichViehd $6 Sorffafiod Wt hew

speci al i zed and ally infect and propagate in

blepkoessels. cdlbe plyms “uplfhguslatntgqenglogmlesjs’éue@@em fqnbmt(;}ng the
can .be ysed to tar et 1 V€ rs.to ‘E’ |1f
expifuan o] G cogmun o Blimimaly taeorie pdpdiil el rareigeenesis

acG®dths. Viral vectors can al so be nodified with
specific receptors or ligands to alter target
s peciHusciheypresent ughmmm: ept be umblfcatme ekmnms Gane therapy as
viral vect

g B, A1 Re Db 5L Breebeifueieaet |5 IR or RA) Binteres

inRAERAY td Heat %? bieBRk &/ 8GleRE o IGPRR AKKase Up 'c§ndﬁﬁ§1tl 8f phenotype.
expresses a herpes virus thym di ne kinase (TK) genhe

THecgenetic inateriplosfiinterest encodesgraprodect @ ecprotem, gty peptide, peptide,
ex ression cassette for desired, reconbi,nan uenc

ét/omal BV AnDSSpl MISSPRGUs iRz VLR I SNy P AEATRIE, the

eﬂ&%‘&‘é&e‘h‘dﬁ of ﬁﬁé’r@ét%n"éﬂb&d% 4 HS&M@%&P@F& CAMARE, oWfpeptide or

epithelial origin as well as others hi's vector as
pepilld ofishapspeetis vahmt Eorhielyietw seemull aenatals ithee text (IGend dhsrapy"

can to tre ion of cells and
(AR o it PP el relem PR D 0 ex o v

cul k8 vadic %gbxloﬁeheé th1 g?ﬁ&%&épy%ﬁ%r@ﬂlv%ﬂbtlgcéx vivh afald]2) in

preferred. enbodi nent, the vector conprisingt

vivo gérel theaxpyd Iocmstucgenc shaapyacad Isoare rrampve;hﬂomsa patient, and
ovi.ded i n dose ticles.

fatlest 3B, vitus
beipis St e redeie e o el ol Fplagpet ene i
1n§r¥dﬂﬁ:§d %R0 o &P AL ah 'ﬂgfn‘égﬁgte g%@@elf\)%ﬂl Whide/helddqBandt@tion,
exanpl e, pronoter and regul atory el énents that are
trgpewitihchéroolophes thesimbimdtiae| dic.) ype anlaxpredsibt ispstem as needed
nan ral vector re useful for I Vo
ang)gg?lggg,l yadi glyi gglls 2\1/1‘6 expaﬁc’deg in cu tureuand returrllelgi t\(l)lt}(e host/patient.
These genetically reimplanted cells have been shown to express the transfected
genetic material in situ.
In in vivo gene therapy, target cells are not removed from the subject rather the
genetic material to be transferred is introduced into the cells of the recipient organism

in situ, that is within the recipient. In an alternative embodiment, if the host gene is
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desired nucl eic acid because they offer advantages
such as lateral infection and targeting specificity.
wa at0ensls43 nfection is inherent in the |ife cycker/mf2005001195
for exanple, retrovirus and is the process by which a
single infected cell produces many progeny virions
that bud off and infect nei¥hboring cells. The result
defestiviyathe gehatgepairahirbsoo@dverapP M. y (Abdtect) edintisenst DHA &

S _not ially infecte the original viral
mﬁgﬂa?etﬁv%?apel‘ﬁ'i% r}'lei’rqaﬁy X%%gt fFqunadyy tical -type of
i nf egfel® geheilcm}» GllefeBelIDHEGE bMIS sRALM o %Rbr%aéﬂ %heoahlysfected

through daughter progeny. Viral vectors can al so
gepetoomatedaltihaituar e unable to spread laterally. Thi s

0 Bl SR R N bl S SR o lous
nubleiRsd afto haloseisd TRl éx?resﬁ%n Jericlel RSHimRRAY &lenYdnid@8Dntrol

are very specialized infectious agents that have
tangeang; deressmorna}d tczasgspﬂmmfghmdwlhg gctiddehenl gclective manner as

h : i i nf g ' )
s S 1 (i 10 B0 o g e s STEER apoP BGARE S e gone
m¥y béteplickd | bf f% $S'UTRNAUNYBIUERSE tHd éidp?éés@fn vehicR! Therefore, as

vectors utilizes its natural specificity to
usspdieielin ¢lad Expressrqgevelicle deaserasineeded; glot inglpdss thenflUTR and/or

, r i nt roduce recopbi nan ne t he 1 fected
3B St i, ORISR So GetsBEBnd R0 oHE ol i due Sfectffeind acid
collihggBsibAN Wi Il depend on desired cell type to be
targeted and will be known to those skilled in the
ar t . Teoaxpesssiop vehiclef caprieclude a:armmten for tcgntmallmg tansstiption of
vect or ecific for, such .I hel el l.s

o G losoiE] REgFEaind, o S BLEES PRGBS [ DGRERIDIS promote to

alloQNSh1EdtRB SrREcdfiRnh e PREMREL ®hhCmay Yeelth &t &l {P opﬁm necessary
treated, then a viral vector that is specific

trdmlscrqmooe lldvslsan@h tdpéuonalbr deuirstuded. prigfhancdss yaré ogenletadaly any

noBBaRRd BN Sesispds WRisR B s Efietebn VS the, RS frduence (in

c1§' th REANGSthE BLET krlaRiSipRaH ! lév@i 8Rta®d 1§}Otﬂérlﬁl§1'hgfér OfthY eRpression
single initial round of infection. In the former case,

vehtode garabspeindiude heclodtiongensandutiibasichesan bhlatw. i t

SeauliHas Gnche Aediragel b O s gy, ot pbg variey of

knbWnlineitold Slithen ﬂfédarRN@uclpﬁ&@th@ec%ﬁ JfoRAY ll%%? erdlly described in
synt hesi zed, the host cell packages the I nt'o new

Sambradk pawmt.j dMadeculdri Cloninge l’cd,phbﬂaE)ry)fMam[&é,r @oidn@prmgs Harbor
ct. | or' s_genone, i

furth
LA N Ror B Sk, BIoEE o Msubed gotloduitont PRTES g Molecular
Blﬁﬁ%?nJ%tHﬁWﬂé?eﬁﬁ S, mﬁxrﬁﬁé frleﬂH“l%ﬁ)eat a dé‘%t 1Y 8bmatic

ors, the’vector genone is usual t
Gd@sThemgpyt KR Preas, mkdg:rn@lsm@ﬁ)awe’gh at al. sSGereqlargathgt CRC

PERCPEREE Y Faf eb ALSel Ylr FHSgE Vi an
T&%”UQés”Bﬁtt&%%? B&Mort DX @ésﬁ)eaneétﬁmta &wce@&écmla&%m (6):

subsequent rounds of infection e specifrc type
504et201 986)l dnddegledd] fuxp@mnt;ﬂm stableesrdteahswppirawsditdtion, lipdfection,
act ual vect(?rs are al so nown
electroporation and infection with recom inant viral vectors. In addition, see United
States patent 4,866,042 for vectors involving the central nervous system and also
United States patents 5,464,764 and 5,487,992 for positive-negative selection

methods.
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and readily available within the art or can be

constructed by one skilled in the art using well-known
worsbosiskogy. The reconbi nant vector can be  PCT/IL2005/001195

adm ni stered in several ways. If viral vectors are

used, for exanple, the procedure can take advantage of

their target specificity an® consequently, do not have

t o Uetredurtion sifeneltid addd by imfectidneofférs sawwa ®ivaatages over the

ver ocal adm nj.stration can.provide a.quicker
ol P e RS St bekhi TS eds (B ol apgprure
MBRoP&! RSB hrdYery! PECiEXAARING tyhiBAIRMERP YAd PFopagate in specific
subcuf aneous injéction into the subject. Inj é)CFI on of
cetitppesi riRusyibeir magiralrspecificispeanabe fideditd target thé sectdws tospatific

s a node of adm ni.stration,, especial i.n the case of
cofl it TR e Qb AT tihie o Bueed Tt s WialvatisR Sqyio be

mddifidd WiRCpREfic Wedebtdré bF HbAIS & Ridr! tatgPEYpeb RRAY M Bt ReLptor
cells with appropriate target specificity for

médifted evemts. The nost cormmon probl ens encountered in

prior art.gene thfra}ﬁy to.c%I s are poor effi cgcy and.

i e SPEEForfdaMBI° the t V'Y (VRYOY SRrgucipg nd - expressing
re€Srhbiadfoh fRYedceS H the hAGIHVIrAL-htK R dQfectol & ddRbP4GKE OThis vector

material to enter cells, to integrate into the genone,
expressas Dberprprass tymadina rasp (TK) eeheefog|esthel posittiati ¢ori mogative

selfEARS AREAR SRSt SPotn fopesilh Teso WO ssences. ThiS vector
caft R 0LRATROHTect | 2119 fth & haRE QR mg)@/if’\usdfé@eﬁtgr WhEh includes most

abovenenti oned i nmune response. Such therapeutic
caapprb ptetithehal arigrh gmlwelbais hthetse Tisheartoerms mie]l asrothers that exhibit

dnhibiti of . angi ogenesi.s in the target ti.ssue.
SEAL AEATHY TURCHoHE SR P dEabAdEIEd PoRUIPL PE el gl can
intglﬁﬁé,eﬁé'&ﬂmﬁlfe, RS WG Hrexbivd SBRUREDE Eelfh, 28684 oP¥ human

he cis regulatory elenment of the present invention,
supjeot.i f lar ahé¢ qmefefred richiddeherd) tlae [Vestor [conghrinipgt the nucleic acid

enhanced angi agenesjs, or inhibjtion of e helial .
CoBEYE ) 1eEP o 1 BE9R 10 CoseiO e bR By ais paticles.
and §SEREMR IFAD ckGStidn (o PitFiculaPELYSRR @h AdHEhRided.

aci d sequence the expression of which 1s cytotoxic in
Suchdeatueh @dtudes fat esampler promotdr ant ecgulatenytelonents traf ate spevific

t hpd. o tlar eting cell death to rapidly
fop s deplegdgs lntéjg’i'endot helial cells in angiogenic vessels
of , FOddRATRLOmHitdIP Viral BEGSYSEe ST ﬁ)rViﬁqu\%r %xgﬁé’ssgﬁ of a

adm ni stered systemcally, it can be enpl oye
desfréd atucled ycidnbkeaesecthiey aféat dilvantagesv slchpandpteret asfeatoncand

foci, in.advangce of . .presently available abiljty to
 tafsaing OGN | Rigeh IRBCR §orheskNt By B 1af hel€ Aol ximple,

re§H§igust S RRRY bidee AU @h&haagéi?%lg GRIERE S8l pRAucEORatE progeny

used wth the constructs o present invention T
vidanc ¢hrat gadeoff lvad apfecameighbdrary cellsssiThe eesudtsiseihiherlarge area

begames gLy ;&&Qagé‘%g AP ich o gahitially infected by the Oniginal 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.

As described above, viruses are very specialized infectious agents that have

evolved, in may cases, to elude host defense mechanisms. Typically, viruses infect
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nodul at ory gene therapy, ained at sensitizing the

i mmune system agai nst cancer cells, and cytoreductive
w@ane0sl3er apy, ained at killing cancer cells DBCEIL2005/001195

prodrug or toxic agent (suicide gene therapy),

pro- apoptotic gene, anti-angi ogeni c genes or

enhancenment of chenot herapy or radi otherapy. Nucleic
angd chrapagatiy ih sResifiq relb dymear taegeting spefieitt RE vipl utilizas its

I.S: el I t. .o iaventt o
robh, GO A8l Voo TRl AR LR RNy RFOREADy e
préfgeatnedNell BEENER hOdeby antraliicé aneamhifsdnt @ene into the infected
DNA- st abi | i zi ng gene whose expression i s _suppressed in
celarlbevegtar foshe u@?%mhs ngshords ofheRRvgatiag dl depgnd on desired cell
0 : . C 3 4064 .
MR 20 a0 DRI ORGSRty AVRR R, i
brease batedBo dardatdd thes 8 vestbi Bietidicsfor hubl epitbeladicdlls would be
sequences suited for suppression'of oncogene function
usgl-t hikewisecif gliseasgs oa pathglogicalganditions phihe hemgtoppietic system are
v, on..1ncl. r. I t ,sense
o BRSBTS R e e SR B
préfeehblyr A Heapecific GfpeThOMRIPGictit 611, #Huldlbe usddc, er bB2

and bcl-2, and catalytic ribozynes that interfere with
t heilketiovirak vegtqrs san e coaicted to fnstioy sither Asdnigadoyssparticles
' e 4 I:hoz uc| | des
or g yAL P OREE AR HhikFIBRd B BRI IIEH Bt Bl
ofdeavitus fsomodRAPSE thdt Nit WrmiMaingndll NS nedes&dy g, trégulatory
Roth et al., 6,265,216 to Bennet et al. and 5, 734, 039
segeencey ait Brakagiag signalsalol systhedie aFWhwitad pseleis and RNA. Once
théé@cr(%[%g{llgg eage fsgll)t'hé(si&%r thd thB?t %e?lf Scri&ggees th'gbflﬂ%d %ntg Yew viral
preparation and use of catalytic antr-oncogene
paktiddez Whith aad aphdicof eltrgdigy fighanmpdudds of infectidatl eTlie Nector’s
- 5,635,385 to Leopold et al., incorporated-fully herein
gepgme &5 dpeengancergd tg epcodernad cxpisstherdptired reqombipgns gene: In the
. . ) . . . < )
col YR Bl VIRICV R 16k SeOBERSRER, SURSR AR LetiBE destroy
thé RitelnpacRapihS sighalahdtdsl rdquirednrolareapaildte tHe RINAEA® viral particles.
t her apy, designed to prevent avoi dance of inmune
Withowtesuch sintignabyany pasticlan thahereatormed il aiof sontpjncs agnome and
| ' j | at . fagtors .
ke B E SRR S TR R b B Byl e ecie woe of

vectde will eispétid wpoviahé iméndd @pplidatilsh Nhg@B@AL vectors are also known
intracel lul ar nol ecul e genes for augnenting cytotoxic

angt readily pvadlablsi within the artueroeansbr PeisHuetadl by xangeskallas in the art
uSFn%r\ﬁ%lgﬂném@%ﬁgfoigg n order to induce a non-specific
ca

I mune reac n). Suitabl e inmunostimnul atory

f actTHeSrebaYabinghet, vedtdlr cah ®e ABilisteiet 66l séverd)WdBR. L vidal vectors
interferons such as human . al pha.-, .beta.-

or
- are yeadhrfor-gxamples thegnocadyresgantakesadvagipgmeof hely taraetcpeq fisigeand

| onvi sti mul atin actor . ( GV CSF man tunpr.
oo QaPBHE ot B e Sl of TG S powever
lotMAlminist?at@an&alaprdred la ChERRE aMd 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

diseases. Following injection, the viral vectors will circulate until they recognize host

cells with appropriate target specificity for infection.
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sequenced and can be obtained as, for exanple, a 0.68
kB BanH -H nDI Il fragnment from pBCLl2/H V/IL-2

w@ 200aiobEld e from the American Type Cul ture Col PED112005/001195
("ATCC") under Accession No. 67618). Further, the
sequences of human .beta.- interferon, human Gw CSF,
human TNF and human | ynphot¥xin are known and are
avaiThebiest déatrhort ptobidnys ericdoantseduenter aft gensaherapy protocols

. ga .-interferon is known (Fiers et al. (1982)
arpRp AT Ticasy 79d impunsespongsnal the hostgiodhe vegtpr. Depy’ officagymay

I e R e
or@d balxpredse8a) ageopimteleel; $iaddBaa), respdndvas ebdrrcourse of time

. deposited wi.th GenBank under Accessi.on No. ML0663. The .
is OAG0IE Jhihieans HRE readenipisEa Qe SHY¢H BHgkt Rengd ventaggous, is

k 1149~ ' Lted with

Oﬁlﬁgﬁﬁé%%@%q g%%%%ﬁ%ﬁ%“%@@? ijeTe‘géfsg'equence of

humeSuch ytherhgdutix iapplichNbadinchuids bathsthb eslnperhbits etlinhibitien of

et al., (1993) Nature Cenet. 3: 137@4@% and i s .
angageagsisdy th PrectlimaRensadiag oathecediusih reggonsg e thegreferpntial

a f [ [ C:aCH

et f P RILECROR T8 ftnce WL ) oS FURAGINRARAL of the
prédent fiwemtions pruliféran@nsdf endothsliali cels tleadlingtocpharnced uagioyeesis,

gene.therapy, or. the killi r;g of target cgl | s by, either
orginhibitioryef eadnthelial cgl muoliferafigny lpadipg tg yedysed rangjogenesis and
is@lhediaB syt he nucl eic acid sequence is a cytotoxic

gene,” such as, but not limted to suicide genes such

as pHisaindlusign-of a TvElerl qeltbseqastice tieexdxprgssiod ofi gvhichriz yyre®xic

for drug susceptibility therapy such as

' iné]ém%qc&qlg,gq:ifl ppm}mcﬂpth@e krvsaden pigyides a method of targeting cell death

o A AL SARHLRR LR SAGIAIE AINSE L ot mrs.
B&pew fuch &Wweotbexnay bensliminiserdasystetidsallyl liedar be dailoyed to
i.n .the Exanples section below 1In_yet another

effectively indvce celhdeath, i davelopinganatasiaticifoet. masivaasserf any gessently
- t. ' £ f present
G Qo) ol Snd SOE A oLl iRl chf, P7 OS2
t her Sy thddppealie naéleicheid sequencksaithat @fl beaised tvith alis ¢vdastructs of

1131- netai odobenzyl -guanidine into cells, which .
the PseRisNY SO JPR ERIEARETITherape legitenpglaspified aggither corrective

gee! ﬁBHpgh &mbd SRt PRI ARl odrr aE’t'fkgﬁ)lc he "P&%ntoi’, uno-

neur obl"astoma, carcli nof’d tunor“and ne ["ary thyr’oi

. modulatonogame tWerimy, Rmbddvie lsyhsitare thenimoaihe syssanirpgaifise cancer cells,

(NI'S) nedj ates the uptake of iodine intg nornmal and

andeieTRANALive HFR® theraneh pimedratekilling eaper, cells by & pradsigepretoxic
oeftf QORI RAE Sl 80 eaRE CBHR, "aERARechll, g or
enhseetnicnt b€ -cHanothbRpy 22 tadidtheeapyl ONuelsRNRid® séquences 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 ceils;
Cip/Kip (p21, GenBank Acces. No. NM000389; and p27, GenBank Accesss. No.
NMO004064) and Ink4 (p14, GenBank Access. No. NM058197), cyclin-dependent
kinase inhibitors. Nucleic acid sequences suited for suppression of oncogene

function with the cis regulatory element of the present invention include, but are not
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at herosclerotic patients or in patients that have
suffered significant inpairnment of peripheral
w@eoe05EE3 on as a result of disease or injury, PGUII2E001195
di abetes. In this case, a construct of the type AdJPPE-
1-3X-GF, where GF is a growh factor (e.g., cytokine)
or nodificants thereof (e.g® AdPPE-1-SEQ |D NO 7-GF),
linsidedl e entiieosee dligBuidletides ghatwinierferet with fher tragseription and

this coptext inclugde, but are t limted to, VEG=
tranelafieft G OgoeRd B r@éé%é‘}y"aﬁﬁ’%?a?“dﬂ%&—z a%EC%técxﬁ%ngzZY_mes
thACHRGRrOWitlI A damMladon, t MEHSds AT 1he Shithef8hnEGRe! of anti-

(GenBank accessi on M22326) FGFs (i ncluding, but not

oncpgrne etisanse @ach Baokynac pagsucheotidts a©3806knayndin the art, and are

conbi nat,i ons.t hereqf .. | i1l be i at ed, t hat
AR Al TohSronle Tl By BRELTCh Gy Rpg et e, 6383216
toHedh&rhl and s 83090 Calablig A8DaR bf WhidhRvebesfmtorporated

invention to avol d problens of vessel immturity and

fubly bergin/lss sxf¢renceg rdethodmfonipraparatian @nd gssokdatalytia anti-oncogene
.b [ d.wit dni nj st [ V I f

e G T s s T
in%?ﬁgﬁﬂﬂhhufpa?ﬁmgqeﬁhﬁkapy can mimc the first stage '

endot hel i al channel sprouting and subsequently
recrlnia frsther ombedipenh ofntiscpresent b eention, sthe phieleichasid sequence

SRS S L B0 S SR ey
ditRtddhiocs i%?ﬁﬁﬁ@ﬁlloﬁﬁl_aﬁ&? %%B@Stﬁ&tapj",n@l@ehg%deﬁ NtoBYevBR avoidance of

practiced by cloning the pol ynucl i des of interest

inonuitehreredliance by heher andi retassatet gallst Naglsie arid sdquetceh endogling
. under t regul ation he isolated nucleic acijd o
iRk R FOBleA o dih Qi sy SR JPEGRERE R of the
pre@al i¥fentib® aROLYRRRE SRhb S 8atrielluRE SAASIIEBYndEfor augmenting
separately cloned into the nucleic acid constructs of

cyttdtexipr’e selhrecogmiginn iof nlumdrehmntigen eand sixogenoas ¢drgigmrimmunogens

.requl ation .on the induced.angjogeni c _process.. .

(f B Bor St BT B APBORFILT ool ERbe fchey,  shtyable

imfuNStimalatoty tREBrst 1WA OPRL &E e AindRLC oChurhAIe TIRDE BRéHerons
i nvention can also be used with the present invention

stich asr bigmart calpha: 4, hbetaeriragemmaxprgtadmnhwedredidelli gpanulocyte-
i schem ¢ tissues, ,thus.| ead neo-vascul ari zati.o

mafoBARE e UaAE A oI T it o 0o Tactor

(I’I@fﬁ)b eH alyhﬁ)hf)f_%lxh{a‘('?ﬂ F-H&E@h@ YR$htAR 1L 25 BORS Ra$ lRERMoned and
ceases t0 be induced, | evel s decline and the

seqaencedisodiican bg ablacedmspfoe examplehalOte8ckB BamMdIHHinpdll fragment

w8, RBCIARTNAL Zi GRR EHEY P ARt T Gl Eotection
(IWTCRIY | BRCPIRULARS KEITBOS ). FORRA! AR SOMeMRAIIRAIAR Sbeta

ot her nmethods unable to target angli ogenic
ingmfbodr) duimah @ICSE, hasan| TNIS andibedan lymphetoXicaae|kaswn and are

R RS I T
all RYSN | Pl1dkf PrarRX RS, 1RRE:, | B BXdl) Sdi. "RAI®-18)CLRPRET been
deposited with GenBank under Accession No. M25460. The sequence of human GM-
CSEF 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
described (Wang et al. (1985) Science 228:149-1 54) and is deposited with GenBank
under Accession No. M10988. The sequence of human lymphotoxin (TNF-b) has also
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expressi on of reconbi nant genes specifically in

ti ssues undergoi ng vascul ar proliferation, while
w@emgesising reconbi nant gene expressi on i n ot hBTT/IL2005/001195

non- angi ogeni c ti ssues (see Exanples 12, 14, 16, 19,

20, 23, 27, 29, 34 and 35). Expression of therapeutlc

genes, under transcrlptlonﬂ7 control of the cis
becmgmbh@@dﬂr@d etrelnt($9%) NatogsGenett 3 137- 14 heapt ésdeposited with

i nve coi nci ge i the activation of the
G aP@PE erQ\eSEss Szalglaé geni ¢ growt h processes) to

whi qh yENPASBECRBRFMERS thd micIdicTRRE REuerdt QW REd Gh&R cBAtrol
effecell vity and significant reduction in the effective

of dixseis regatptory etbnfiamt of thegiresentt invertigs is disestest toytroedictive gene

i ncl udin cis re t or f t he sent
e i (157 e g Sals P e HIBE" Dot éved pEteRY Ingre

r@i@&b&rbn%o&iﬁiehv R/ nleit 4O sSquitd B dyRbibkiéigafe, lsAXH s, but not

effects on surroundi ng normal tissue. Slgnlflcantly,

linhiteds tostsmaeleegemm fsu¢th eass P68 oamdli ¢gy- 1t TNE tadphap neyddtasicapro-

endot hel i al i1 lustrated. ampl es
ArGRET IS (e RO hesonyes g e bicl ot B Rufpnd
5-HlofB¥AIRhE cyibsind NRafiifasé,CaHd ainPinéetRla80E pénesf Jcheas 5 ElA.
present invention greatly increases the |evel
Exemyplessef epecific cxtpiodicycqstiiéts aratesegbehdodbielliial the Examples
ti Ssue, even in the context of the PPE-1 pronoter.
secffn keld%e exanpl es provi ded her ei nbel ow deal
S peCthfyief Aldtier Wnitddiniént URE nleit RBIdGe§udn88 BkHEAEY under control
sequence of the present invention in conjunction with
oft the dPrEegulgsonynelcment of thesp@mnt dhyeatiod dahabe tivected to genetic

o GRBRIHR PGB glnkS ot TREY RNRMAL" b e 1o

| m@tui&aw&&ylcg&hm o SARUGHISIE SxpréddGhe AGabfehRRld @Beptér (NAT)

based on” prior art findings which show that enhancer
is eh esteblished treatofentemogdality &blpbﬁoqhmnocytdm ncanmbbletoma carcinoid

transferr from e pr.onoter ene t . anat
aeF e edillgry el edtigemee ARGPEGYSY. sadiif dpdine symporter

(I\ﬁgf in¢hibies tf@uptﬁ&aéml)@iﬁe int§ %o@nal %ﬂ@ %?ah%harﬁlthyrém‘élls The NIS
~Biol. (1995) 171(1):60-72); N S. Yew et al,

genbeas. a (rag@dne, hay Eeﬁmpomdjtomupmss prostate. ca@@ne tﬁ Iwéro and in
200% 8;1416-26). Indeed, the earlier work of Bu et
S Biol Chem (1997) 272(19): 32613-32622)

str Oﬂﬂlo;f) pSR9SkSachNRly 8ORRALRS rl ABBAfiR fi§hR! R dx8mple in
t hose the present invention, for exanple, enhancers

atherosaltbtng pSkQtd Or No patidris dimed hh@sz suffeISEQngr{ﬁim idpamypent of
be used with constitutiye pronoters, e
pesybins! pratiionres st oh 1Sl O Ty <tuch e 4l G, o i case, o
TS 38 e IPHOXUPBE 40K IO WHRIGP R & BloGHE Blctdige. g cytokme) or
I ncl udi ng a eukaryotic promoter nodified to in¢lud
mbdidicanth dncef (sequsdRRE-0{SEQ &D gY@ IeGF), ican dwetdnaployade Sultable
| | hj h [ :
gr\(l)vvevth fa\g{otrs {'o? utse 1%1 CO o?lte% 1r1tcru%e Clgu?lapcp r?otllﬂn\/lg:qtth,o{)EGF (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.
It will be appreciated that the use of more than one angiogenic factor may be
preferable according to this aspect of the present invention to avoid problems of

vessel immaturity and blood vessel regression which have been shown to be
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Thus, it is postulated that a m niml configuration of

an enhancer el enent according to the present invention
WO 00an315801 at ed pol ynucl eotide including at | eB&/II2005/001195

portion of the sequence set forth in SEQID NO 15

covalently linked to at |least a portion of the

sequence set forth in SEQ 1’® NO 16, Thi s enhancer is
assoeidted with edministfatinn of YEGH alhne(fof tethgpdataitsysepE£xample 27 and

3 GRS Sl b0 RSBl P ol BRI age of

endOEhid] lcHAnnNéE s b @R fldSsubfeueRKadPlu@mént 6ff snRSIMBIUBEIS cells to
such as those&deri ved froﬁ CW and SV-40. This

stabigh thecrascenh yassdlsHRichaptson ONretiakp3P0 1 )Myate nBistashnelall9:1029-

cificit 0 a w de,vari et. I t .. The ..
RFaoupisthEa MRG0 I blesPOF IR Eeons figon may be
praéiiéed b Bloﬁfngkﬁé? p&yniBKRide B Bferét oh iR SBGUAKRE: &4 construct
forth in SEQID NO 6. These additional sequences may

eaple o otdhich being undasube yegotatioo el dba isolpieslisyajeie @cidnef the present

. sequen of .S I D NQ 5 8. The present jnventien
inf R TR gty et e REGuCIEURD bP yrest sy be
sepadiegNeRn&d intd iR asdleicacRNdeishatts Af thelptse@nbventiony tikereby

construct which relies upon an_enhancer el enent
enabling ai¢lnser segulasign ondhe indpead angipgemiF Prrcess- t he sequence

set forth i.n SEQ,ID NO 15 coyal ent j o
" cashOlbahth SR BoliE e R bR TANGE i he
prdiotel Gsegiiéhcd &I GHEDpRKerit OindlértRimt cdli dlkol By alse®%pitie 3B Present

of the sequence of interest specifically to o
ingendionHe |orddr te diutker enbangs cegpressien geleetivityjtg gschemic tissues, thus

adm nistration to.cells r ed fro bpdy , of .
1§l oh eb it ShrleRifient SRARD YEGh: PR By Bitta Shafly dmproves.
istHehfa O R1REY tRS hypukis tp&it clena€ictiseakd Ve imiictdleSF levels

use of stemcells as described in (Lyden et al. (2001)
declingans the dpevassulprizationpraocess is haligd.| e adenovi ruses are

enmployed.in the. rinents descrj I xanmpl- es .

or o<t e Reb@FBanGR: SR URLIRSErdfte ! (R By B g noctei
adid ¥EReR oFQbe Prebéht @avdnti¥n peARdRAeRPpolah 066 divhtion dhateiinable

skill in the art to other viral delivery systens. The

 with othter ysdhods snatlotet @rgst Aegiogrniceendothielinli gells.c dsjillustrated in the

speci fic . .pronpter can, al so_be, used;in conhi nati o
Eipics, 056000 SRS RIS e e stilatqry bl g Ofie g the novel
enhlah@r cleBfehbSthe PrésBnAiRPERRGTES dxBmpkIPPENGS:)] BREIt dRreased

I i gands and /or bispecific or bifunctional nolecule or

expiresbiodi @6 (eRembinhite denes specifiplyednl sissuthenagdeye@nggrascular

ngl%F It \ﬁn I Ievbet. not ed éirﬁatt tehe ho%ts.(i) mune. r gslg_onse enic
PIPBITHisna it PICvEPUNSTSRIBRIAN REE SxRrErsion 1N fits PP g Qeer
ti08 et Khnpeael2 har agy 19s52@ =3, a7, 2ioc 3itandoym)er Bxprdssion of
devel opi ng and design of effective gene therapy

therapewizoenes.Adnder seansariptinaalr conroh o€ the cishisgulatonyriglanzants and
cc%{s?rgag S)?ethg rporgs%(r:lg ir‘n:vaegtigtgt (r:]oi}lcnl & ]:zv‘letileth\ém gcrtlxvgt%en %% fthé: Tlular
processes (angiogenic growth processes) to which the gene products are directed,
allowing greater effectivity and significant reduction in the effective doses required
for treatment.

Thus, use of a construct including the cis regulatory element of the present
invention in a gene therapy context can be expected to maximize delivery to tumors

while minimizing toxic effects on surrounding normal tissue. Significantly, this is
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delivery, and lead to inflanmmation, cytotoxicity, and
di sease. Thus, the antigenic potential of expressed
wo swenhismant t herapeutic nol ecul es i s of greatPCT/IL2005/001195
i nportance in gene therapy. Wile reducing the present
invention to practice, it ?ﬁf unexpectedly reveal ed
t hat gagunan pol ypepti de ( F-ng expressed as a .
trysSven drhe purFond g ispie. sqntains g endstheliglgomnonary pgidlustrated in
thé E&%ﬁgieg séctionfth %ﬁo@éb%hisﬁg 8S5cARL, g %@hx%Ht}’atédq'nnE)?a?nple 16,
and does not induce a significant i nmuno oglcd
the esporgaltorp didraerhostt thed@spint dntdntion| gedtlyaiticteasekNe Rlevel of
response to admnistration of the Fas-c¢ chinera gene
exaﬁ-‘aan dbrpidly profiferpiangcandofiealgtsspe, ereryin the gsx)tsxnt%ube, PPE-1
pr]ggwksolated pol ypeptide of the present invention can
e used for reducing or elimnating a host inmmune
r es pwhie tHe@xamplkes pogddwiisdrsinb pw ele slespetifica ybwiia e use of the
,tran? ene product or products, effected_by_expnessing
CIfpTERNHOR CBGUER O Eico REFSFRENINVERTEHS b FRILBFtIQse Maty the PPE-1
pfORL it [ OPAERACH VB Ble GRIAGE blBlent BPUE PRe ROM Bl alo
exertdtslcall sporifel effeentvhersuseti evitPRiEhdr euRatyote provtoter.seyientes.
reducng the present invention to practice, it wa

) S
suprIYSh gfigipaiemn {hePasad oRapriqrhart dngdings evliieh shewsithat| gnhpncer
b PP . .
cIRGR Mo orh PORARE, iy fairte wsERHTON KB bmoter sequence
to Fingthee el sthd\ysrombeer peqicaceand atill endiatateamivityoFor examples,
| yci ferase expression in highly vascul ari zed organs
so J5r1PEeS Hetkr evi Bijs( 199D RbHAD SRrd2br Bt B Y6W 4t abriddeinTher.
h1GE1-BERK ¢ n eLL.1a¢ t ieGl{ HRQ
ORI ZEBL nf 15 EELCAE RGeS REG: ) SOGBDAED ied, he
earlés poorkeoft Buadmiln{Js tBialt Chemo{ 19978 270(1i9):e3261303262DR) Btrongly
receptor(éETA aqg?ETB) ant agoni st Bosentan. This
suggatlr (iat DPRRECE Fmenit irelaiedi Bydhase ehéicapiesedintiivaaipn, for
I e )

XDl SRS R ST IO, 13 e TE RTINS 1D NG; G mpay be
used ewitintconftititiee pranetets, i fov example Po\EVHEG promoy] S kiych,
undi scl osed, possi bility for drug targeting and reduced
cogRfeuctecontziningemsthods eaiployig angd, rktrdpalyaycisolgesencluding a

. i shi _ Li Y h hos]
ek DR prthaL Mo fied o S AnD e uiel SeOAUTHEE' frgsent
ineenitioaad welbwithintthe sapy of the claiined ivengon.nducers of the

endgthel jn pronpter via an, autocrine |oop, in fact

enhatfté tiHe PertBiadethaha prigimalcfonfpwivtian obrant aabannce lelsneent
acBSiifhoGBNRL E)l'égéntqfwénlﬁgn RS G ?{E)tla é&é&l&hﬁ&&nd@%&u@g af éast a
enbod C u&ln e arory

iment, a construct In Ci's regu
poeti@reftheadeqiidnee Betefoetht ini W@ DI ND: i 5 cavchignily Slirkee do iab least a
conmbi pation with an adjunct anti angi ogenic therapy,

Poren elnthe seqisneseshiferth HePBRyIDsHDek: efhis sphasicer isfanticipated to
fu}éﬁg{t)ﬁmfgﬁ iaZ\Pi_dg 3%@?&%9%@% éﬁgé{g@%&bt% pot limited to endothelial
spétific -ppogorge®.€ 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.
The enhancer element may be augmented, for example by addition of one or more

copies of the sequence set forth in SEQ ID NO:6. These additional sequences may be
added contiguously or non-contiguously to the sequence of SEQ ID NO.: 8.
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therapy well known in the art includes, but is not

limted to endothelin receptor antagonists such as
wdBzwensiasny, VEG--recept or antagoni sts, angi ost aRdmII2ma/001195

endostatin, and antiangi ogenic anti bodi es such as

Bevaci zumab and Novast. The constructs and nethods of

the present invention are e¥ecially suited for use in

t i ssihe pegnhawentivg. furb&FinahdePDaEketlardeofoaprasing ausetid acid

i nduce.vascul.ari zati on, however. net hods of .. )
SeQURRFR O IHSIET LR eaéotiiﬁl@é &elsemployingf cansipetawdic geligs yrpon an
enBhfeeptlement iRty

are adlged int ﬁ@%gal ?gé\%fthalt %@gﬂl% &l?% BtPtrl11|gss Qarrﬁee?ﬁéc)s&tf&ﬂ?m SEQ

IDr WDaksd coshlently dihkabroca i¢asai iponioarof thesdjeencelset forthan SEQ ID
i neered tissue constructs need to be vascul ari zed

NQSQ% Yidy2 premetst o duee higly ﬁsavgeé eaession, of e ssqugnggy of mterest

spleémgﬁgfttétehé’&helﬂﬂﬁ?lfsi,s regul atory el enents and nucl eic

acl onstructs of the present invention can be used
f or A< oscdshartiarfexativoadminiftrasisndo icelly ramowddfrex-a/ bady, of a

e R e e
spkaﬁcéllykﬁclu_\ét@g L& bedem &letaﬂgdc?%rﬁ%ﬁ”ih LYY&DEL QD _(irgg)l) Nature

practice, 1t was denonstrat for the'first ti
Mtdiaine &nigiodgeae).c factors, under regul atory control of
PPE-| (3x), are prefereptially expressed {n . ..
vas c\h{@ha? YR VIHS G AT amepegreﬁ é#lgde«%eggwetsa%a?r&e&w&éamples
pr§§éﬂf‘eﬁ't Héreﬁﬁgl\ﬁ_@é Gehid 3Jo'n§tl?Jdtso 13f! tHe SHHELE Qﬁé?éiilltibh S&iﬁﬁ] be easily

In-vitro and i n-vivo. nfection of the cells w
adaptSPBEGrost oBarduiaEFskil$n the artrid wdier veraleddiety sgstemsnmber

and size of vessels-]ike stryctures formed in the
| _engifl@ew i VETRE: FoRipgIng: e &P#?thé\lﬁﬁe@ Shhy plagioters, can also
be Ugerderhs oinBinhfién WP Sthe fag\éfo%éﬁésstgaemﬁ%aﬁ@é gérglt%%%e%f Qhe viral

vessel area In the sanples'treate Al I - 3x
vedted: Siuchusappoaplasi hgplide ablat t papridof ligdads 4ml t/ére bispeciim or

bi&@%@%@%@'&lﬁ&iﬁ%m@a?ﬁ?ﬁ%ﬁ%ﬁ%% W <sutar Thaaps 3:482:2000).

i mpl ad 0 t u :
ey SRS ALl o L, RS Bt e

exprassesl dhaisswen inndree asgextnoty gese lthexapyudd ar fgnidicangacedern in
to contrql, constructs. Thus in one prefered .

deyfioptmeAafidesigh &t fiaer eencherecs REYPLRLE: "gf‘V‘tr?f-‘e‘"B?\é“fe‘ﬁiponse

to! tﬂg‘%%dn%lﬁ%rﬁtt%@ élte&)rf)&lﬂffltﬁheoo@{‘gﬁl@ﬁ@x@e\%hﬁ thd) efficacy of drug

t1ssue, t I SS el ng a natur or. an engi neer €d
ddliveryyuand Beqal wyinfigmandtioa] tevaseityaand diseasy. ndhsy she mmtigenic

t he, present inventaors unﬁovere_d that inplapted . )
patgitel of, exeressof deraubingnt HhoErsbE mpleauleyie! Resat HPRfsEnce in
g '%@égghan control constructs infected wth

-Il})lferase only, indicating that in vitro :
i nf ehhile meduicing thel préRET-hveBKolVE(Practice, itmprsanexpadtediyv@beale
and vascul ari zati on of jnplanted engi neered, tiss

e
thatop umag; olypspyde JTHF-R Pusimiessed g8 ahpartign idethe d“‘ilﬁpé?uwx)
nufePRS Bl Thistruct (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 .
CMYV promoter (Figure 95). Thus, the isolated polypeptide of the present invention
can be used for reducing or eliminaﬁng a host immune response to an endogenously

expressed recombinant transgene product or products, effected by expressing within a



10

15

20

25

30

conprising cells transduced wi th adenovirus constructs

of the present invention can constitute a source of
WO bmsapsu | c, reconbi nant virus particles for PCT/IL2005/001195

surrounding tissue via cell lysis. Thus, according to

one aspect of the present invention, there is provided

a cell conprising the nucl élc acid construct of the
celirths eatombinanttransgendc@D rgdhey), tindey dtansergitiveal aspettofahe cis

the present invention, these cg%)s re used to see? a .
regialphyotlemeny qfdhe pesgentfipyention e ?faP@rt | 4% [rgulatory element 1s

L thods for tissue engineering using
thfgggj;p?gjsﬁgpg%é\%bll known in the art (see, for exanple,

US Pehdateddcing the fizSent 8dvenfiob ipradiice, 8, wiB dupgsingly uncovered
6,479, 064; 6, 438, 802; 6, 376, 244; 6, 5)8)8;: ?1{ 6, 783, 776;
thy, thee apgigeengc epdothslipl gpegific Prpmotgr 306, 17%) g5 11s8popsiye to

BBy 8 s ¥ i
enBARBHROL 68 ;ludfk3BE 2<kpodsio Oin0hghly]l DascOREAGAD diigans (aorta, heart,
i ncor por at eg herein by reference, all of \A@i ch teach, .
luggsn gpehicr aRd Braimipiitiasgeals picedaring? prdegacidcanttpicygycluding
thgg%k&né%g#%ng?ﬁﬁ%ﬂﬁl ‘E?}Q@:‘Sﬁ&gl, af réy&{sg?& écﬁﬁmstratlon of

a ce esi on no e Oor an extrace ul ar
therdbuble epdethelim recEptor CETA and HEEB patigoivlisp Butsentan.uTbis typergic

t he t1ore,sent i nvention can b apxr cel | . adhesi.on n(L/ or . -
effect ofantirangrogenigaherany 1pgdwit APLGRINFXPITSTIOMBE 2 therapeutic

oL b | L . i . '
re%@t‘%‘bglﬁig&gi qusldér\?/lcbfeﬁ?&g(ff.tflggié 6%&5{0%: ég%xﬁ%q{t eo?h the r§§ent invention
pravidésta Phgvioushyt endisdlbset grossibitieys fandrop ltageting 4ddCkihcel dosage
(van de Stol pe A and van der Saag PT.. .1996; . . .
regigemenys 101 qnegangiogee therapiesy iﬁrtﬁ%mmng &bé%ﬂmﬁ,eg/gv a single
et e PSEY etpe, Paoae o A SRS Hhmiggggeenic
thEtapyt inNetivstapdimdu¢aro bf ti3endb@iblid Promgiec eid an ahearing &op, in
outgrowm h factaor (NOF) (Tsukanoto Y, et al., 2001;
fagf eihignce rhres%r@ﬁgteﬁamromeger syment ol i kgl 26ig SORSIHSA 8 the
i al C),, i I
prkeit vl LA L] G BLb coB R0} [l dREh e ek oy
eldthédirainkld pksent 20@Atiod is adiduisesal in AMbidBiondG)h ail hdjunct anti-
synthetic polynmer used by .the prese i nvention, can. pe

t 1
angEBICHYERE: Jhe, cofi-anpeEsnic Hpey. s 5sier apapla) of inducing an

L L5 R L B 50 o8k Mg
thdrabgotélL kaewn in ahefapr oethdes,t butais podt initddaod ieddothelirt teedptor

[ KN-PCLA] (Ozawa T et_al., 2002; J . Thorac. . )
Issvash as Hepgtam VEGH-1ecppign pntageijih qngigsiatin and endostatin,

T OF L P8 d; )4 L BRLA Ll mat pect ed- por ous

2 CZ%K}:II %@ﬁ%ﬁ ox;gg%lg%lgl?e cer a?na%smﬁ %‘ %; , poly

D, L, Thacdrisauas iadd pdtlyels bof] tha pagsere dhvenBbA-aREGpedialiabited for

T et al., 2005; Biomaterials. 26. 73-9), .
use in tissue engineering. VEGF and PDGF are commonly used to induce
vascularization, however methods of administration of these factors in an effective
way are still not optimal. In vitro, the growth factors are added in the growth medium.
In this ‘method relatively high concentration are needed. In vivo, engineered tissue
constructs need to be vascularized rapidly and to induce angiogenesis to the site of

implantation. The cis regulatory elements and nucleic acid constructs of the present

invention can be used for neovascularization of tissue in vivo and ex-vivo, for
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unsat ur at ed pol yester pol y(propyl ene glycol-co-fumaric

acid) (PPF) (Trantolo DJ et al., 2003; Int. J . Oal
wokooslobsiac. | nplants. 18: 182-8), PCT/IL2005/001195

pol yl acti de-co-gl ycolide (PLAGA) (Lu HH, et al., 2003;

J . Bionmed. Mater. Res. 64A(3): 465-74), poly-4-

hydr oxybut yrate (P4HB), andi?or pol yphosphazene (Cohen
ex@mete, dbr ,usd 98 3tiss@t | enginbbrtigy, . tréaBOdnt4df V®um0)heaW15g,I age-related

reduci ng the present invention to practic
m g%é‘ﬁse herjioaad dherikre Whtotraeiae f*t%&ressnkwmtmﬁcsﬁe it
szs' RANBSEREE 1bE the FHRI RS 'tl‘x)i?) ﬂ%‘ggéﬁﬁ?faf:ﬂoi:s Bhddr Y dlﬁ@ry‘ﬁontrol

a pro-apoptotic agent éna Sel ective apoptosis of

of RHB-$Gixhvare pecfetentia hygexqyessed irs vasictilaoaed Enqatml engineered tissue

on- t& eted tissue or cells to thgse agﬁn t hus,
ang\ped %%up@ﬂ%r RegY Pk Rt i gpgilectRd g i rand in-vivo.

Chanagkash oF M BlsQliRAdspPERL MBRYIEOPHARGH GHAuERVE eifect on

according to one aspect of the present invention there
nunsbeprandi siedl of vastdintikofstaiotwresr ﬁguiedt inntheaenyingeste sosstructs,
reb i o eoh Siiatiie o7 S 5 Bergttpel o7 385el aren
m%@‘%ﬁgle qwatéarw&ﬁ ORPPPEC- h@xaVEG‘?gﬁﬁichcﬂﬁ&ﬁﬁ%Sto WMAEh of

| ead t ormation of new bl ood vessels. The hod ,
VEGE otditigy mhadigrhi ngsﬁka)t d Mhevqarseshmt surmiealf idofferestiation,
inEefion Gy VY SR B ES R LE Ko ssue Constructs were
an%é& gbﬁétﬁﬁéts' 1ﬁfe% eﬁL\pﬂP %@bﬁECQn&@fVE%Ig Vi “:°§H|0Qv Eﬁlid&ease in

used herein, e phrase "angi ogenic ce refers

vesszl atmyctares t«anpaxbd whcoparot ¢cmspactte or contri but e to t he

process .of angi pgenesjs,. Thus, i.ogenjc cel

ol L 1B AneAMEIcFish Shperiment by Pl Fostugs | pthe present
1n§émi%hrls m%%eglﬂﬁ&%nérggedé%t% iR eclrt%'sﬂe tﬁ@ﬁssh@ rb@? a natural or an

‘cytotoxicity" refer o the a |tyo a ound or
engimeerd sisswe. di srupt the nor nal mst abol i sm functi on
and/ or structure of a in a potentiall
irr e‘&@?‘éﬁ’b"&gé‘ IH%} g, baﬁ?ﬁﬁi‘“@f‘t&ﬁﬁﬁ"@’a&?"rﬁ"?&‘ %’@F‘Ptoﬁé‘éﬁfﬁv.emd-
tha} infpldnd P il t&d with AGPPEC-98kI VIEGF 33d %%Hé} %gﬂmhan
aving, un I ned conditions, the capabil 0
copankcasirags nyfd:abtthWlth IAAY -laciferase lslmlyn indacating diad xi citro infection
oce r.pa within a cell. Such cytaqtoxic
with ASTPEC 19| Y;h%@'{ &b IIWIIVE WriyRl aresy ariggfion pf implanted
edr%irf&xteﬁ% e @5‘5%‘5@{53@% 1418 %%ela%ugﬁgf?%lhée@&ﬁhgsue constructs
ucl eosi de anal ogues, nitfogen mistar ormpounds
coanirisirgceetls itrapsduced dvitheadenofinapamsedts of tiehprasent aisygatien can
as. well as ge %_{encodl ng tot oxi ¢ drugs and ot her
consfifytecs sowse el thsrapgiiic 5?‘&8@%@% viRgs PRrtigles R sy mg tissue
vigBLiRER gene. Cytotoxic drugs and nol ecul es may be
abso utely cytotoxic, independent of other factors,
suchTlas, amcbrdm abalei dspecni ol g, pregent mvdntidng theekd ig provided a cell

cyt of oxi c, pendent on the interplay of other,
comRrisingy fhe’ larc?% ek eonsBustcok et pezent Anyepfigh.oxd¢cording to yet

another aspect of the present invention, these cells are used to seed a scaffold to be

used, for example, for tissue engineering. Methods for tissue engineering using
scaffolds are well known in the art (see, for example, US Patent Nos. 6,753,181;
6,652,583; 6,497,725; 6,479,064; 6,438,802; 6,376,244; 6,206,917, 6,783,776;
6,576,265; 6,521,750, 6,444,803; 6,300,127; 6,183,737, 6,110,480; 6,027,743; and
5,906,827, and US Patent Application Nos. 0040044403; 0030215945; 0030194802;
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generating domain is defined as a portion of a

cytotoxi c nol ecul e capable of inducing or initiating
wa@ydeHsrseTi ty, such as a codi ng sequence of a PYL/ML2008/001195

gene. Cytotoxic pathways include, inter alia,

apoptosis and necrosis. In one preferred enbodi nent of

the present invention, the @xpression of the cytotoxic
0030ER0268;s @N30624099; t 00201605iH0 p Q02110272 Df imuogpargedi berein by

order to, direct, speC|f|c eépre55|on of a

|1
relgipng Sl of Yk t5ash geaemhon of ABBRCTSH USET Ggetitsye scaffolds).
Su‘f'tﬁblle%caﬁccngs lgee&ﬁn lfdjof:%ﬁ{eﬁk‘%%l erl D EIPARREBH molecule or

i nvention I ncludes I rst eot 1 de region
anertrachllotpr anattik prtéio. poI ypept i de including a |igand

cel | Teche FBeT e BbRE Pt BY K PEtBpbientign 641 broany cel
o A5E 810G REEAN: SREN Mol AR, BEERRURN L EERDH RS en,

I nase esi on nol ecul e or a pho at ase
Ccrlkagemt midgnine (Btefanaakief Me it cal., 108 Bfola@heznyt @78}xB4674 84),
cul e such as, for gxarrp

in@{f@ ulgr adhesign molsgple N\@e{ Z‘éﬁﬁ‘ de §Fﬂ NFﬁaﬁvP VAR ﬁH Saag PT.
1996n€iNgg1. LB i7A: ;wﬁ)dt fschl m%eﬁ@gbgucto%ﬁw @93 P& Sci,

as’ activation o I ndi n omain, 1.e., via
1061 §&sd00); ndinagtin,t micgerebule-aystootatadi grioteyn JDe(Theededid &t A002;

f th I I Sel ect f 1h
pmgi%ﬁrq%nﬁmrﬁ@ R WIS, ety NPGHE CPUgRoyEh cRaRE rGiOP)
dlo fsedy ! E etf%ﬂo? F'h g)‘ﬁ?&@ﬂ 13¢ 683 @'lﬁ%otlﬁ%ryhfbgcyhlé&?oate

angi ogeni c c targete or apoptosis
(Péhéa);mjaetprla\lhedluleﬂeg&@;ggdm&clafndéorsmd&setmm&y endimehe;bnomlm 2

(nl;‘t?fléfltﬁ%ﬁ &‘fi{a%! Tag ug;‘PfF &r@en ‘%‘{Ehﬁslt?i s(fgwgi)’ot ype),
t he gl gﬁﬁl'lqgﬁc Al?ﬁ@f’hkéﬂﬁ b& r}ﬁ+ lfﬁ‘@s% Rirdvefl chh i %ft:thylene

domai n ca bi ndi ng” a |gan natural 'y prese
glyool t IQEE@};VlHyﬂtmmpatué in) epagglallical acik| (RGANd(Freed LE,

Bihissbaalsgetedt AR o6 B85 DR chiateayolasineg sadihlgicceid
refn@tcle ﬁ% n}g aE d@ﬁqﬁé@ﬁtnlgqb[?ﬁ ds(ﬁ (aut %951' 2 J Thorac.

secrete orlng t r cel paracri ne
Capeeadcl Saig V24 aﬂ@ét@ld wovdnhfabec EWAGPEEIA) 40zaweh, |2s)02 (Supra)],

Exanpl es, of suitaple chineric polypeptjdes are
m}smm%%fl APES alsBi b Yg'ﬁ’&yfi‘ﬂ?“&‘é%'ln% (P-4 )3 r0b Dok -lactic

o SRELRSpEoLA Y CRyig 15 R0s! sl s 75

urdﬁnmté(bpﬁlyésnerdmly{mkopytenE@yml-es-ﬁYmach afid} hlﬁ’fﬁx(ﬁhmitﬂs DJ et
section whj ch oI l o QP HSV- TK _gene d:ﬁ%c,ri bed. in.
al gz, 20031 dat. 3. %@ I‘éﬁ’ﬁ\(@@& &mp tSt H&: H&d-%. ealviacHdeferglycolide
apo a
(ngt |Aa{| on ofetlt @ g% ge%% pat At@r E)Ep g?l gﬁgjg?) (o4

hydEybitytata (g aﬂcﬁsubdlyphcmpllmpm gltﬂmeﬁ 1St éthal.l 1993; @flint Mater.
transduced cells to drugs such as ganciclovir and

34EA¥1 %W |, | eadi ng to apoptosis and necrotic cell
deat ﬁ’hll_e reducing the present invention to practice, the present inventors have

uncovered that a combination of tissue-specific expression and specific activation of a
pro-apoptotic agent enables selective apoptosis of cells involved in angiogenesis -
without exposing non-targeted tissue or cells to these agents, thus, avoiding the toxic

side effects and redundancy characterizing prior art treatment approaches.
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The use of such a chinmeric polypeptide is particularly

advant ageous, since, as shown in the Exanpl es section
woanesidader, it enables efficient and robust PCT/IL2005/001195

activation of cytotoxicity in a specific subset of

angi ogenic cells while avoiding activation in other

subset of cells, which are %ot ‘targeted for cel

deatThusAsccosding lteiie atspett iof thx prpk@sing8atB theet isoprovided a

Eﬁ(sgb S sect on that follaqw, both in-vitro and h
metiod, Dy G e P A BRFIS DA SRS Sfed S iPBed hefein, the

" T

R M N E R
ang]ogmmprocpssotd/lhuﬂade@qoefonmuongﬁncwd)ﬂ@dl \resszb@oendent

endqt hel i cell cytotoxicit totoxicit

FestHecnERiod GosargbgBrine SRediaiale aresce insdnRoinadTontsd by
adﬁﬁhl%hhg S0 3RO %%%btca%gleﬂ,eﬁ&?tdoﬁstﬁﬁ't lgesigadd) ahd cb [r8d_for

and met ast ases he nucleic acid construct o
cyrm@sexm in ravmht—pcmmlaamn Qfeamglmntoocclbl [ %sruwdslwrmndﬁxe phrase

ene, .ca of conv todru OXi
"aly 63@ Temdo BP%Pé st er s %ﬁ@ Paegegs of
angf?)géﬁersfﬁc ITHA Céﬂ%nﬁ écellﬁ IR bR 'éfel lﬁﬁtlinﬁji?edrt%%rﬁi?)thehal cells,

odi ng such & suici de gene, and a second
snpotlymusdlectlisde r egi on encodi ng a cis acti ng regul atory

el enent capabl e of directin eSsSi sui ci de
gen %HSCali‘FSPBQ j e o pytatox| tﬁ e@otﬂéf‘) ta ‘%Y 8 g compound or

rH@JsQQ@%s‘P&ptttﬁ@ %ﬁﬁﬁeﬁktabmﬁ?tfuﬁﬁlont m&p?cf\ﬁ)?l?retdf% cell, in a
nucl el ¢ acl d sequence or "suicide gene” I's a nucleic
pogaitidlly omevgsmlmr nmanperodoiest , oftdneleadingt toecqll ddatht dads@etoxic
resence

cell. dea se|] f or f _.other _ .
melaﬂﬂsd bty defined B WF%EFa i et AEfiah panditions, the

'caﬂ@cﬁﬁ{y' B Gehtiy’ UﬁB%gn?t?e%? HhduchiY ¥ G PMESs er Pathway

sul ci'de construct I onal exanpl és are thym di ne
withinaes eelbf Snah icyaitdxic 2nsle@esyinclisle anytbtodtie dragst srchads, but not
cyt 0sin eam nase which can convert
lu%ltef ﬁ

(R r BXYReRBOREESt ichnas ing ?tgﬁxe@x.r&wk%ﬁtﬂsma‘ogues nitrogen
masthild $OHBLAR hnthARydl ﬁﬁg 1H§L'ic%f ?lﬁﬁlggucmpée)/as well as

conpoun useful in t nmet h O e present

_ genes/arcbdmg cytvddxic drugb@and othee ntdaders of eytbtoxiccprpeassiscsuch as the

toxic to tunor .cells. The prodru C erted to
Fay'< eumr%gwucf?w% é‘rlge’énaéldpwegegeles &?ayt b abtoly ighyeaotexic,
mg%{%bu ot of6{Hdr BRE ,gg@%?s:‘ hfrhdSo IO &ugs, rbrtc%ﬁdx‘ﬁ%ﬁ&lgr cytotoxic,

in the net the present i'nventi on.
deipepdent entlat ivtarplay arffplties, oftotexicoraoproytirtargce ifsctors. A cytotoxic

anci cl.ovi r h is converted in vivo to a tox . .
gegB‘i‘?ﬂB& %imﬂl? g\-g?fc‘feﬁ’y%aol?%o‘ki’ﬁ%%om’%e‘“ Flp G?Ri\bher of inducing
orqﬁftiaﬁg% Y@%ﬁg%&n{; 4 y cbc?l % ntPof 4 c d&&! %éne %?t%’{oxic

repre es rugs I nc I cl ov
pativAdys include, inter alia, apopt051s and necrosis.

[1-(2- deoxy2f|u bet D- ar abi_nof ur angsyl ) - 5-.

i oddiirodgi pgfertgd gsy ﬁ'ée BresEt iBsngens e ayptessipn of the

cy‘;tmgxé a@:ﬁ{qg Afr¥le® 'tJ‘Q sﬁ&gopulatlon of angiogenic cells. In order to direct

specific expression of a cytotoxic agent in a subpopulation of angiogenic cells, the
nucleic acid construct of the present invention includes a first polynucleotide region

encoding a chimeric polypeptide including a ligand binding. domain which can be, for

example, a cell-surface receptor domain of a receptor tyrosine Kinase, a receptor serine

kinase, a receptor threonine kinase, a cell adhesion molecule or a phosphatase receptor
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cyt osi ne deanbi nase. Preferred suicide gene/ prodrug

conbi nations are bacteria cytosi ne deam nase and
wo2dob/oausecyt osi ne and its derivatives, vari cel PGI/HQ8G501195

virus TK and 6-net hyl purine arabinoside and its

derivatives, HSV-TK and ganciclovir, aciclovir, FlIAU

or their derivatives. Methdds for preparati on and use
fussd wuijeffectge dempitodf ag aytotexic uvelscule suele gar fayeaxample, Fas,

1}ﬂﬁgail i S Patent No. 6,066,624 to Wo et al, and in
ﬁéQQ#%? section which follows. In one preferred
emb @icARNhimERE pblypepiiie Al ih@GIH atyongqnaltﬁﬁ@ﬁg dbfamfused to
icp

endot hel i al or periendothelial speci ronoter. .
angj qytagoxic alesuire b5 dongoés eetiviagomiof Hhe digend bdilg gomain, ie., via

.replicati adenovir.al vectors |s .signifdcantly nor

g bisie CTbaED oy VR Bl Sl FE R i Scute.
i nf exldcBiBn of (R 1(PdAl 8irkdliMCddnAR BAd tHeGltotéicity generating domain
pref erabl yinclude a conditionally replicating

fusede thevéte uis. afferted aramdiogniot thec hypeodl @ngiogenie eqell targeted for
i nvention are described in detaid in the. EX |.e

DQBOE P ont Her Eir b ReTe ests, albssr, O ORI eels (e

préfifefhting RaHbMElkal QE11S, R RHSBEI ckNY eXHibififig laStumorous phenotype),
adm niSstered to the subject via, for exanple, systemc

the dinimeris polypeptideripeiudes wligapd dinsling domaig capable of binding a ligand
especi al |

o PR i PRl oF SURD Pl oS s PrefBfably no

pragdfi (M &ldodHelifincel1s ©F YaRS nbMidradtei® fisduds (. UPRE! RBEGFUS Such a
~and intranedul lary injections as well as intrathecal,
ligiind ean be searetod hy endathelial celis (entperiar)ssecratad bipegightoniag|tumor

Nt ranasa I nt.r.a | ar i.njections. or. intra-tunoral.
ceh? AP d_,’r Slpﬁ‘é‘ﬁgaéj%g%tefigb gieﬁ% ﬂ,lehﬁlo ei‘s‘pr eferably,
a hupBinde HOsuitiBRtchRrh&iEpaPpaptidas a@gpmvia@d Réreinabove, and in
suffering from di seases characteri zed by excessive or
Exeorpdesrd| amk3936cof the Eaamnples sgefionasvhidhafollows.  Preferably, the

characterizing punor ow h, proliferating.di abetic
cHBE g BTy e g (eSS O oS B TR ot AR Elipptes 7
9 601he IHxdipRes QbctidASVIRER i Idiws] HVBB HIN TRAFEnE @escribed in Examples
adm nistered to the subéiect se or as part (active

33-BGr dipeessionodf theplasraraltignera bay beamphnyin fomdurp @ppptpes via
r0h-BERGLE Rt VERETRR, ) pYB o lGReE e e V-1

trdfsQiled RAuRP iy P RRICEpRSilityNbP the \WalSIuead icelly tofdrG@ kuch as
types (see, for exanple, Luft (1998) J Mol Med 76(2):

gansicByvitkandrasivieetit, leatling|to aparsed)y amR restpti@ el deatB52- 62;

o e R O DR O e Ao e, o
shdafi(iR)the PREmAEs 30FioAeteifinddt, it énhBRE krRIiQR haMNEHRPAMNation
Res Conmmun 23 1(3): 540-5). As used herein a

of" phetorgde Ln iacslecifionqubsit taf amgiogetie roslls avhale mvepstimgadtation in
ol RSuBheTB. SrRhaH R G o oot

As is illustrated in Examples 33-38 that of the Examples section that follow,
both in-vitro and in-vivo administration of nucleic acid constructs of the present
invention, including the HSV-TK gene under transcriptional control of the PPE-1 (3x)
promoter element, produced superior, ganciclovir-dependent endothelial cell
cytotoxicity. Cytotoxicify was restricted to angiogenic endothelial cells, producing

selective apoptotic and necrotic cell death in tumors and metastases.
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conmponents such as physiologically suitable carriers
and exci pients. The purpose of a pharnaceuti cal
W@ 2wp/osisti on is to facilitate adm ni strati on OPCEIL2005/001195
conmpound to an organism Hereinafter, the phrases
"physiologically acceptable carrier"” and
"pharmaceutically acceptabl® carrier” which may be
i nt eftmbathgaadki¢ adkibabnsieia of the presear mventionrcaa bdiuseretotdeliver
thaéﬁdoes not cause significant irritation to an
2 WS SHADIGE SORGTITEH BIGHRE (P RAOHF SPBEPES 18p? prefiyred
enfddiRER RS fulchsic géidtcgﬁstﬁlgmn@iuﬁﬁ§5 Bt BHQh@él@otﬁﬁ-' rBgion encoding
construct. An adjuvant 1s 1 ncluded under these
supthraaseiside Hemej and he sta@nth paywicidiotide "regieoh esrsodingam cis acting
inert substance added to a pharpaceutical. conposition .
regatpQ ¢lREENY GAPRDIF oA direling FRRSESSION; ‘gﬁL%F“‘ﬁﬂea&? ¢ ypanglogenic
celifgr edi ent . Exanpl es, without limtation, of excipients
I'ncl ude cal ci um carbonate, cal ci um phosphate, various
sugdnshaoshstrygte and inestioas ofi theqarkdent myenthey; theaherapsitic nucleic

gel atin, vegetaple ojls an ol yet hyl ene gl ycol s. .
aciKb IHPRfFe %BF‘CE&%{ i » ohCafcedBipaing doaf piics e the
n ' 1 H H C ‘II
prfiRles *egb%g iugg dbdth 'HRaMe Y R e g%g&ew%n& RbmpELRIAC BSwill be

I ng ., Easton, ' atest editiron, which
appgeciateb thaorthd etovedescnibby copsteice memesestsi ol aner enamgde of a

su?cg@a%rgsprilgi;[@%@@@ga@ég%@gxﬁy deeqealhg%g)gﬁ/?géeﬂa’ zoster virus
anld thE BhétBdh Rhe QZ[E)%@E Qb&hind&! {Nlﬂgﬁ}’oaniceﬁ]\/éﬁjs Fhorocytosine to the

I ntramuscul-ar, ut aneous and i ntranmedul | ary
highily etic omapamdvieflborasracibt r at hecal , direct

intraventricul ar, intravenous, inrtaperitoneal,
i nt rahase hergip padru P A0 CORPP BB UseAY l@rt_ﬁ%mtlggds of the
prfQft FRE AT B4:P be LORPRATTRCRUL Bk OTRABLiE O urhbr ells.

oca than system c manner, for exanple, via
Thenpediigois @hvérteel whatorc priductaby tenposi groduct oif it theyapeutic

into a tissue region of a patient. Ln.the context of :
nyefdc Arid SeaHenee (U cgEne i vestPLiSeH if B}%@F%g Shitg present
inb&tR it fafivé® xEinPleanbs SR Sr&frud A8 Aanciclovir which i
mg m %i sl%e}z%éiggﬁ. V%har ceutfl ca co%osﬁ1 [ oﬁésangﬁ‘c Otvtlwrew e
cquvesahin viveaotd axisraympeundaby HSo-thyeddiby kprase.eBlseganciclovir

well, known in the art, e.g., b ans of conventi onal
ety SURFQUSIYT Gloxisr ton ARk PRl QAR oPHARTIRpe cxamples of
pro el Hile aGELR! FIAD]1-(PREBRENIRbH beotal DL ABRRbAhrBSyD-5-

I yoﬁ’ i112zing processes. armaceut i cal conpositions
iotloviratitle 6-methoggpudarcarabinbbide hfer pyY 28 €FK, iand enfluanocythsise for

may be fornmul ated in conventional nner [ one or .
c y@e gﬁ:%;glpigpsggi c Breferred suicﬂle gene/prggirug com%?nartll%ns’ are %acterla
cytosine deaminase and 5-fluorocytosine and its derivatives, varicella zoster virus TK
and 6-methylpurine arabinoside and its derivatives, HSV-TK and ganciclovir,
aciclovir, FIAU or their derivatives. Methods for preparation and use of suicide
gene/prodrug constructs are described in detail in US Patent No. 6,066,624 to Woo et
al., and in the Examples section which follows.

In one preferred embodiment, the cis acting regulatory element is an

endothelial or periendothelial specific promoter. Since transduction of cells with
conditionally replicating adenoviral vectors is significantly more effective in target

cell lysis and spread of viral infection, the nucleic acid construct can preferably
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acceptabl e carriers conprising excipients and
auxiliaries, which facilitate processing of the active
WO pgresisent s i nt o preparati ons which can be usedI/IL2005/001195
pharmaceutically. Proper formulation is dependent upon
the route of adm nistration chosen. For injection, the
active ingredient of the phdrnmaceutical conposition
mdn@e beoridiﬁomillatrepildannqummusus oS urhi GRAD qmetrestabf the ipnesent

SIO atlbl fferss ha. k's

m@%& %‘FQéP detad 4 the; p&ﬁs SEEHAL; 15?3@5%%%%
buf ff‘%éfera%ﬂf thd A &B%@ﬁaéonmt ra)lfrsﬁer Sk invRRAGH fsaaﬁl'hﬁmstered

appropriaté to t barrier to be perneated are used

totthe sﬁbglecmhat f(ﬁnexaﬁmté‘; fyswretic admmwtra&log enenealdryvxkrmmllnrectal
in the m ni sLr

or al
b (R (pesii &?B%E?F‘ﬁ? oRtsStp ?aa?fﬁaqahtas'a"wgg?aa@woutes
S)Qbénﬁé’ %hﬂhl@gaﬁd'he iGide¥ em&%BQéﬁﬁﬁlS s¥bdubineous and intramedullary

pharmaceutically acceptable carrierswell known in the
ingctionsSisciweld as rinteatbecahabiteet irttmveritacuta enftavendus, inrtaperitoneal,

. conpgsjtion.taq be.fornmul ated as tablets, pills,
‘nﬁ?%%e@traﬁ%%rdf@gum}slOdiLhrlltffstu"&’ésl syrups, slurries,

SUSpP@éer'ﬂ th@rk‘ﬁbfe@? isl 4 K@mchA! nﬁ?@bre'fé?ﬁlﬂ?t 4 B0mAY bRing, most
patient. armacol ogi cal preparations for oral use €an

prbferabiyd ea lhsmag g Isifferenge lﬁpnexitseaaoptqhanaaﬂehyecg by nakicesgive or
the resul ti .m xture processing the m xt

re af. .
abgprmal negvasgy zatggoquﬁg agl}ﬁqtaqs]a CleriZing; tymo, grqwth, pro?lferatmg
digtsic ritho tpﬁﬁi yOlRit ah@flediie, or dragee cores. Suitable

exciprents are, in particular, fillers such as sugars,
i ncl Tt m@ldlcaactub senstsigsrof ke presemh invehtjorozanderadintimbtered to the

el | ul ose aL.i on for exa nmai ze
subfést s 30 G DO laa e 3 LS A Chag o
gel ay n&ueﬁ% feﬁ&%%@'ﬁ%ﬁmﬂ@?b?ﬂéh% LdtQ5E which can be used to

hydr oxypr opyl net hyl cel | ul ose, sodi'um '
effieietmynde¢livet nakled wr camier procvided pohynscledtidyss aatb laywide variety of cell

b TrrexaBele Lan bgh i ag) BRIIBUR e K iRay MBET st 999
Bl%HH 91@3: §52065 Rdjik& d1. RPIYY iBRYdon T i 9'@516)35acgﬂmavi<gﬁe et al.

algini'¢c acid’or a salt thereof such as sodi um
(1899 BatorhemDBag:dags Rese ommaunp 233 ite 8667 t randuAbkblee al. (1997)

coat i is e ncentrated sugar
@Bhfii?gg‘?@yﬁgﬁ é mt!@'&d{ chd QTg%/ optionally contain gum
ar abjg usédallléfcmpao' é%&hﬂé@eut%é[ E&hg@&ﬂf%" r@ﬁfsbﬁp@bregﬁjauon of one

pol yet hyl ene titani um di oxi de, |acquer
orsoiott ioh rtlse actdvesmgtmlbdms or gaeits desiribedtterein veith vt chemical

m xt ures. s 0 nts .may be added t he
comyngRts quh%rpjg %Céhb’ ﬁ@@a Qarfigfs ﬁt“i? F%‘%%‘FP%ntng pppose of a
tgma&%&n' &éinflstlr ?sn% %J[ﬁia&ata&ﬁﬂﬁ%t\ﬁhoﬁw&f‘ Xeco?rﬁﬁﬂﬂdi’ Ng an

Phar naceut i cal conpositions can be ‘used
orgabihy, i ncl ude push fit capsul es made of gelatin as

b1 asHRGIBBFT, sthen vy c GHObIOBEabY bi R5FpENe. camia’  and
"ﬂ%ﬁnacfehtrlcaﬁ9%Uép?ébl%é(rn‘ép‘n&/ﬁicﬂ Iﬁgﬁb@%tér\éﬁangeably used refer to a
carrier or a diluent that does not cause significant irritation to an organism and does
not abrogate the biological activity and properties of the administered nucleic acid
construct. An adjuvant is included under these phrases.
Herein the term ‘"excipient" refers to an inert substance added to a

pharmaceutical composition to further facilitate administration of an active ingredient.



10

15

20

25

30

ingredients in adm xture with filler such as |actose,

bi nders such as starches, lubricants such as talc or
WOrRgh/esistin st earat e and, optionally, stabili zerGI/I2005/001195

soft capsules, the active ingredients may be dissol ved

or suspended in suitable liquids, such as fatty oils,

liquid paraffin, or liquid olyethylene glycols. In
Exadgldsi owithasit alrnitatioey, sofireycipientadicdelgde Alalcltﬁmr carbatatey nealcium

for oral .adm ni stration shou i.tabl e

d
phpghef, S fGSURYS B8 LB LA SPET OH g o veeciable

(MBQHBBb®Em§kh9§me@e conposi tions may take the form of
tabl ets of | ozenges formul ated in conventional manner.

For Tedhniqiest fat foomubyionamdl administratioroef drigs mayiheefound in

« redige for us ccor di, rese

Repangams arsmersytiad) SOERES (MedBioti et SarFastodty, htest
edﬁnfnamc@ﬁemcawo%eé h&8ind fy%ﬁ?&l@é' zed pack or a

nebulizer wth the use of a suitable propellant, e.g.

di cHiwtabldi foubesr ofreidhamet;rattqm chllyo forf Iexsamxdmeumm oral rectal,
dlchlor etrafbuoroetha rbon di oxi

e Spl o el FBEar SUBIIRAL R BBSIBE 5 SRy pluding

lnéﬁhﬁicma@egtha%&w ghd IntPanyelulGryt Bjcdeibhy Q5 RelllRk elrhﬁ-gthecal
anount. Capsul es and cartridges of, e.g., gelatin fo

diese intrazerdrisylans éntravagouse fnptaperitancati Gotramsali ngr amtraocular
owder m x of the conmpound and a suitable powder base
GUPMSas | act ose or starch. The phar maceuti cal
CONMPRRLHARE, GRS Ghayb 88nmPeR& ﬂl\e BMrRR chdaMebpBsitibRlin a local
parenteral "~adm ni stration, e.d. ,_ by bolus injection or
rathenttharusysteiniv weinoer, fooreaimpld, ovis mgpctipm) @ctheophmcmlcal
prese nt e uni t dosag ge for
CORRPY ‘883@‘38{1-‘61‘%%% %‘0‘6 aoPF’é%Pﬁr In g'he g@rﬁ ot e pretent
mp&ﬁﬁ)ﬁr \ééﬁﬁﬁ{ﬁratl-'c;HQilfe@{WQ%t fufid? tI¥RE [3Ca TLISRARTx@MPle of local
solutions or emulsions in oily or aqueous vehicles,
mhndwnwyncontaln formul atory agents such as suspendlng

lizin d/or di.spersin nts. .Pharmceutical
compbartrERuS o paRRLIEhe R MuBps BRY P BlAE S red by
Iﬁgéég&u\%eﬁ ‘th‘\tvh QRhLhrt 8. B tnhd4Rs BF 8HVeALibid niRin dlssolvmg,
mater sol uble form Addrtionally, suspensi ons OF
gramﬂatwrg i drggedingking, frvjgatiogprmpbifgingasneappulotng, a@rérappllng or
ter based injection suspensions. Suitable
WPwB PREPIE S vents or vehicles include fatty oils

suc hPl?&?m%@e%ﬁ@ﬁ Bhrlposi®bns) Ydi‘tutﬁ@hi ScchRiahoe Rfth dfe ededt fmvention
such as ethyl oleate, triglycerides or |iposones.

thasjneyuse farnetatédoin mpetmnab nsmnayusc;mom pr mmbsphym@gglcally
whi ch increase the viscaosity

e suspensi

oGPl oG BRIV RYFERS o0 QUKo B fagitas Prodessing

ofd el hafve (RIAPIRA litho PrlRBarSiGRENRIANCARYe alsS@ p}@ﬁh@aeaucauy
sul tabl e stabilizers or agents which increase the

Pwptuformulationfs dehendgot ipoa thewgueobfedirgnistatainl chwsenor  t he

reparation of |y, concent solutio
P plgorainjlecgon, the acgtpveymgredlent otr tge p armaceutfcal composition may be

in

formulated in aqueous solutions, preferably in physiologically compatible buffers such
‘as Hank’s solution, Ringer’s solution, or physiological salt buffer. For transmucosal
administration, penetrants appropriate to the barrier to-be permeated are used in the
formulation. Such penetrants are generally known in the art.

For oral administration, the pharmaceutical composition can be formulated

readily by combining the active compounds with pharmaceutically acceptable carriers
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Al ternatively, the active ingredient may be in powder
formfor constitution with a suitable vehicle, e.qg.,

WG @h051845 pyr ogen-free wat er based sol uti on, befDIR005/001195
use. The pharnmaceutical conposition of the present
invention may al so be fornulated in rectal
conposi tions such as suppos®tories or retention

weth&nmsn imshangrt. Sugh,cafrivny endhilo el planppasititargonipasition to be
such as cocoa butter or other g|ycerigdes. .

foppulpted c 8tit rblgts: ol oéiif%%e%sc%ﬂﬁglﬁébﬁ‘éuﬁdér 855 $ygups, slurries,

su\%\%e%l%}g, ofd 1 RkESRI O}aﬁ]YﬁEégtigﬂ byCA Ui O P PRAraCS gical
erein the activeé 1 ngrediefits are contained in an
prepavativins €6if @al useecah beanddeawsingt hisolidndxeipiad, quuiopalbyegrifing the
specifically, therapeutically effective anmount. neans
re%ﬁf%ﬂumur%f é%@?ﬂ%swg s e L, g2ty iaz@wgdmg suitable
auRiGROHEL &AL IR) olﬁaifne[g&b&eo# GraPdeCUGBY » SBldBY RLiBieffs are, in
anmel 1 orate synptons of a disorder(e.g., progressive
partiadarp fillosnaichresssjugars, ichhding ladieses suorosealmanmhitoher sorbitol;
supj ect being tr ateg. Det erm nati on of %9\? )
ce{lHiope PEPRTAHANT et dse £ SREMRIL RAIZG S1alRd) WheRt siarphitige starch,
abi Lty of 1 : . o o . : )
P ﬂq?‘gh?ld‘% ’ tgﬁgdftlg’etgal i e%igg%inc ’ogﬂ& P{ p?%l\rl/lito %’dﬁﬁgﬁéﬁ&y )égirgthy :
celnlos@rsodamatcarbomthyttellalosd) eandielr lphgsiolfgichye accepebld polymers
the therapeutically feclive ampunt or. dose can he
S“égtaﬁ pabHY nérrrpﬁﬁvwf’ﬁl’am% Fosiietls QS IBifgTRIDEI LR fRpycbe added,

such 38% %%ﬁf@gﬁ%ﬁgﬁoﬁgﬁﬂ ??%’e nga}l%ﬁl{dﬁé!i@_z)leg sélf‘th%gzlof such

ani ma deficient nod
asabdinst flgipeter osi s (Boyce et al. (1992) J . din.
I nvest. 90, 1622-1627; lLowe et . al]. (1993) Proc. Natl.
AcadDrages .CQEﬁAa‘éfo,Prﬁ‘ﬂé%lL ABY; S“§6{’1Fa_{£|%at’é¥s-al Fof 1845 purpose,
\ - o | . .
corEertrafdt sul %ﬁ%%%n?l X &@a%mea\kﬂue%gﬁgsdggg?%&"&ﬁm Blif htndtabic,

or titer.. t1on can

takeg qpol i ypytedlelone, nearbeped ugel d pslysthiylent ugtpend,. tifeoine i digxide,
cyt ot ori,city gnd,t eragag‘:ilti c efficacy of the actjve
lacqhsr SQIURDS 2d SUHREE PTEETGSAIVERR YeSHant MtXHIES. fyyestuffs or
' hy o e o | '
rEhERISAD RELARE A MBS olll, 10 QIR or
cHaraetarizb differem combinatiemcbf@etive aumpound dassays and ani nmal
studj es can be used in for ating a range, of  dosage
for LRaEmAGrufigtta FOMAIRINSs Y @hnﬁ%}’ ?}’arg}seaew@mi H&? oRush-fit

ca%@lﬁeéjmgeoff %erlmne Iﬁ})lv@ﬂegs %ﬁﬁt Edagedr Qa#ﬁﬁlegrmade of gelatin and a

dmnistration ut i zed € exact ormul ati on, “route
pladticaatr sacls by glycarnl angriviad adhe pash-hiecapsolsemalpcohtam the active
i ndi vi dual - . , fth ant
inghepis o, «dadaree vtk Tlengiuch dts lcosETbinders; fuobrg starches,
luggé‘a[n@&ﬂéhogg 6 0P oheQim 16 AR %H! t"ionaﬁg; sthbiizdrd In soft
sage anount and interval nmay be adjuste
capawley i tHeiatlive ingrddéaned magfbet dissolved or suspended in suitable liquids,

such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition,

stabilizers may be added. All formulations for oral administration should be in

" dosages suitable for the chosen route of administration.

For buccal administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner.
For administration by nasal inhalation, the active ingredients for use according

to the present invention are conveniently delivered in the form of an aerosol spray
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active ingredient are sufficient to retard tunor

progression (mnimal effective concentration, MEC).
wabmeWEG4M | | vary for each preparation, but cBeT/E2005/001195

estimated fromin vitro data. Dosages necessary to

achieve the MEC wi || depend on i ndi vi dual

characteristics and route o adnministration. Detection
presstayisn daombe puessorized patkeomianeetpliasnwitbotheeuder af iaosigtable

Dependi ng on the severit nd re si yeness of the.
PrERInG | ofEro BenPFELwIotaBaNng AR GHoReGRRg| o dighloro-
te@afRlodécthdnk Yor hrtRd dioMigs. " &t {h‘érblﬁse ¢ & BreG QU8 8 a91|fosol, thesdosage

treatment | asting flrom several days to several week
unir mey h¢ deteinsined by pheviding easdvestb alebvérsa meteresivargoubite Capsules
nmount, of co sition to be admnistered wll, of . .
nd BHELECHY tiEpSRADRTObIe R SUBMET I Bebn Primilaisdepniaipjoe o
povRIE Rk ¥f Bk chMBodid drdC duRBble P& dEPBMBEsucas lactose or starch.
adm ni stration, the judgnment of the prescribing
physThsi agharmaceuticehicompostiercidespribhd lhiemsie nnayrbet formulated for

raCtlJ[ ce, it was observed ﬁgat the antinetastatic
u

PAEFHYEL sABFINSYRURN, ¢ (fifrer DY uREY {HEPUPP A c OB TS infusion.

Fé&Rldivhs & ihjB&idAHRay B¢ Bréledé LIS doshdt AR AGENRY hhBSules or
vehicle, were signiticant over a range of doSes and

int melidosencont@gényewvitic optdnallynan addedd pteadrivativel n Thx anmbpesitions

o B G DS 5P

comeliffdrAlulaforl UPchtE ARKAS shdpeMifE sEa%ﬂ?ﬂilY%' 8/G BpRBif: Ments.
two I ntravehous injections, revealed that the single
i nj elitarmace@tical Scogtappsitioo$ |formipargniersl tadatinis@atiapf include aqueous
tastatic read) was .as effective as .1 nj.ections,
scliopa dh e TG FETPEE QA S-SR, Fosth b SRAGH e sipensions
offthe 8&H/! iB%I‘é@i)ents Myt BeprefarB@hd BRRFidCYRAbL Haleh Bhsed injection
single infravenous injections of as few as 108 viruses
suspansos e Swtabde bpdphdid sodvents eredhicliasgndlinde fatty ags sudhcs sesame
.growt h S asured by lung wejght. at sacrifice), wth
o) G SRFE AR Sdcerieth et Fheloh fte Gbicote s Fviodes
AR ifadiRn: sudfiiSions ha9N@neiP AsBALs, YhidhBcRA&SEB tviscosity
I'nvention, the nucleic acid construct 1s adm nistered
ofi thevisqsperisipna ssichn gisescxdbs_e.carhmxgm_oﬁﬂyb rcekbutbsegli soento] drhdextran.
Optignafiy SRS LRpe it TSt akS DRt :s,l%@ag)iee SaBEErs O Ree hich
in€fERQANERBlubili) 6f HeGaLE ir%ﬁcﬁ’erﬁ@fhsetl[d\’)@ forltBe ?(féparation of highly
adenoviral construct, such as Ad5-PPE- 1(3X),
candentritesk sohdmns.n a dosage of at | east | Xl O8 viruses per

dose, , Conposi tjons.of.the.present invention may, if . .
dosi MR the A ringrPdiens oty b TPy Sfolormy cppstitution
with' 6 Ruidshl@eHidpe AP t&‘i’l@,%g‘éc?éenﬂ&'&Jﬂer%é(e&s%ﬁﬁtﬁ;‘n[‘b&ﬂx% 6.

nore unit dosage or ns al ni ng the active
i ngrEltd eehtirmakCkhetiqah cdompmgitiohopf ehang@bsent invention may also be

IR a8 may

formulated in rectal compositions such as suppositories or retention enemas, using,
e.g., conventional suppository bases such as cocoa butter or other glycerides.
Phérmaceutical compositions suitable for use in context of the present
invention include compositions wherein the active ingredients are contained in an
amount effective to achieve the intended purpose. More specifically, a therapeutically .
effective amount means an amount of active ingredients (e.g. antisense

oligonucleotide) effective to prevent, alleviate or ameliorate symptoms of a disorder
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conprise nmetal or plastic foil, such as a blister

pack. The pack or di spenser device may be acconpani ed
wyoosnstseiict i ons for adm ni stration. The pack BET/IL2005/001195

di spenser may al so be accommpbdat ed by a notice

associated with the container in a formprescri bed by

a governnental agency regul™ting the manufacture, use
(eq@r, mapressive fsarofemaatmasa) sr prdlonh theosurvival of itlef beyedt being
of approval by the agency of the formof the

ositions or human or veterinary adm nistration.
Suchpaahtiffion’ OF §th&%)§1tlc IR chbe |a%hﬁ|nt i RO QURR the
by the U S. Food an ug Adm nistration f
capala'htyr ofpthiosn skiilledsin ahe aft, @speajpfly owedhp rocfdhc tdetamlsé rdisclosure
itions conprising a preparation of the invention

PrP}S‘HE‘Eﬁ%{?‘é‘d in a conpatible pharmaceutical carrier nmay

al s | r

and B R B e e o Nt houtically
effestivd amonnther doet cinl bel estiroated 1ﬂ‘1hellprfmmm eirre @ad cell culture

conposi tions of the e |nve tlon furthe
590 U PP (PSR PrgPERHIS 40 B %VOFQPFB%% the

mbifife SR @HRieAf ndod€l SUSH&IpELrEGS dese@s&rdv Cct199Y) 1. RQirC Bhvest. 90,

expression of the chlnerlc eptide or suicide gene
l@ﬁekﬁaéd Lbyvetehel. (1898 Pmocallad. Acmls ScluUSAl 90, t4l4§514689 $origno et

L OFatSical il BB, SABRRS LRS! BB Pl B8 sucn
mﬁﬂ-ﬁﬁﬁé{ﬁ L bMREd & ﬁoféﬁc@ux%@lf@étér%nﬁ@ﬁbehﬂ d%E@?s&lH qaﬁglal@y

treating the vectors with engi neered anti bodi es or
smal Toxieipt, i chestoxiSity harddadienaipody " cfficeyt wenthe awdives gvadients

effective in directi.ng, adeno s constructs to EGF
deviskhsran g (- qeiSmying By Hanard Hparmggticgiaeot s dpyiros in
cdl | AR naltﬁ%erldléhtﬁdﬂﬁ&élgn Th@“dﬁ{ﬁl dbtaifdd ﬁbmﬂﬁé’s% AR and cell -

at a s peptide, 1solated via phage display,
cultm«;ar masesdmd pemndl istidieg cam te efddi inifemoilatofg amogookdasage for use

endot h cell s and decreased the sion in
inpn. CH doskee BaY P prding Ph%ﬂleéfm%ﬁo‘ém employed and the
routd StAdRinRRtad AP uRiBkd2 e exabt RriGREDA, Dutedys acﬁa'i‘inﬁ%txon and
retargeted adenoviral vector reduced the toxicity of
ddskigé pamrbe ehdsPu ibyitthe atdnadueﬁ(jih@slcm nIvieSe néth‘Ehmtlaptys condition.
11:191-204) 0 ose, ation has "
(S8 5o BPBakbah R} ?%%ﬁl?%‘% hefapiics", ch. 1
p ?ase cell nmenbrane danage enhanci ng the byst ander
fect, and thus may potentiate other cytotoxic and
ant i Dnmgplzamdnc ahthenepiab anaynhe radjmiwﬂrﬁmd'tvéailmﬁyitn levels of the

conbj nat j, on. Vasc%gl .ar endothelial cells

agiuyp gERdignr yare T HEFR ffb e WHRb| masreﬁﬁﬁory éml%ia}ab rfeffective
od @ﬁt?aﬁ?fogsME@ Neel l\t/IE? f&eéigﬂgfe?ﬁttaﬁgntmﬁ“caﬁ B¥estimated
ose radiati nspeC| ically target he apoptotic
fremsietr®tlath h ®osages measeary a0 adneletthe MEC willdepend on individual
l%;%::tqegis(nllg; é(qﬁieqtqgtiel (g@é%é%%&ﬂ)%t i)%(t)e%tlgr% a§s§3s7 ca%ob6e) used to determine

plasma concentrations.

tr

Depending on the severity and responsiveness of the condition to be treated,
dosing can be of a single or a plurality of administrations, with course of treatment
lasting from several days to several weeks or diminution of the disease state is

achieved.
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potentiate the therapeutic effects of |ow dose

radi ation (Gorski et al. Can Res 1998; 58: 5686- 89).
womevEns4s t he effects of radiation are still peOFIDnR005/001195

under stood, since irradiation has also been shown to

I ncrease pro-angiogenic "tissue repair factors”

(Itasaka et al., Am Assoc (Bne Res, 2003; abstract

115)TheSinmunaf ¥ corapedi@omtocieeadniihisteaguewill, of ag@sd, de hiapendent

been shown to activate specific cytotoxc .and
Onalagi’t 1€t p%ﬁ"i‘ﬁ/\ﬂtwtel%%%r 5%‘135‘%,Ofciﬂ%"‘plaﬁl‘icﬂo%n&he manner of

B NG 1 : . ecept or, FADD,
L o B e a4 Db WO 1

pat hwhile (thflwirga thee invehtion BBREadt8@9 10 561s 601BeH/8) | thad\thd anti-
reduci t he. present invention to practice, it was
melastatG efsel of TRcAbupeg it the EW%&‘@BO‘?%&P%‘WIM the PPE-1(3X)
e : 0
prb T i By L MR P Iahi ROl D8 AR, of doses and
traatmére i regiaen coaditiohs. u ¢tssddtai iduidi Frgpnifde 4@ derthe dixamples akction
PPE-1 (3x) and ganciclaqvir administrati.on (Exanples 35 .
hegg{BboAR™ FIOgPArERrB e resufsi 18 ﬂ?esﬁ sd %icf%f%‘_‘%"f gj«?aﬁldéf Tfastatic
luhd BarfcNinSrtice ‘Pécew?l‘?% tRERVs tWaMRMAVeRBus RjddAbnd, keviaRd that the
been denonstr at ed at “such | ow dose radi ati on can »
simgl¢ injattien Tt edprsdobowimganitiatibr efpmotastatie sfreat), wasaas effective
speci fically potentiate daoxorubicin chenotherapeutic._ -
asd Pé@@?t_“é{ﬁdx F@duﬁwgm%blg R RS TE PABR R BRI sacrifice).
PP bl infid RNl T Singf! imraﬁé}lo%quje%ZJﬁsSé@%?-fé\%)as 10°
Furt her evidence of the efficacy of such conbi nation
vituses pgydoss wars effebtixd innrelneing lthe 3tastatic gdrowtt (sstmedseed by
the synergic_effect of conpin doxor.ubi.ci n and )
lupg, pofehf a @ﬁslﬁ%easwefl SRS Ao TECUSR O 05 of 497 Yifyses
anf@ngelkdel ial cells (BAEC) (Fig. 91). Thus, nucleic acid
constructs and the pharnmaceutical conpositions
c onprhusj ingns @mbodiimenb of the @sasant inventiohj tha nocickeidusastruct is
tqQ treat . di seases or conditions gssociated wth ) )
adgisteRsth imRicoleAeLtale dodhe 1BranoHieE SHRCALRTEn thii RiFlgRecid
coRbtrdtR risea(pﬁmeraﬁh@?é t&gqﬁmeri.&ww R @hed, RS 2RSS lafiother
regi men for suc I sorders. Therapeutic reginmen for
emboglihengnthe ofucleanaéd casiriicthk anfadenovimabeomatrucinswhtds AdfePPE-
nycl ei ¢ .aci d.constructs of t present invention or
1(BgP’fHHWIé%{ dRadAeasarhgt @%%ﬁé%ﬁﬂcvwsﬁ' PHHASEr e not
i m@ﬁ'ﬂ 5&i&ﬁ%$ﬁr‘é§éﬁ¥ inVeRAb P hAGT ARMsirdANBE %E%@ﬂt@(PYn a pack
and p o?odynamc therapy, surgery, nutrifiona
ort dispeapyr, desiek asiich eas tanef DA yappoovet) i kite dviiehdmay lkentapy o@nor more
chenot her apy, brachi ot herapy, pr.oton eamtherapfy,
Ui A8 %‘_i“éspﬁ?nt%‘@mguﬁ‘ﬁracl“ﬁ%r‘%ﬁd‘&ﬂtd aﬂsmﬁlﬁk [8%m for example,
conifftise Tiktdl' dr lasgila%ﬁpéﬁch%@td Blmﬁ%[:k.dwg abin ot d&?&xsgledevice
co-adm ni stered w th the conpourids of the Tnvention
may bé acmpanied dyeinstedctibhsrfdredntiniséation. cThe pavkl @rdikpeaser; may
Acodazol e draochl orijde; Acronine;. Adrianycin; .
almjgez afcauymp a;qidgsq Boflee rffl’ssopdattqdewgh-itlppec’:ontalner in a form prescribed

by a governmental agency regulating the manufacture, use or sale of pharmaceuticals,
which notice is reflective of approval by the agency of the form of the compositions or
human or veterinary administration. Such notice, for example, may be of labeling
approved by the U.S. Food and Drug Administration for prescription drugs or of an
approved product insert. Compositions comprising a preparation of the invention

formulated in a compatible pharmaceutical carrier may also be prepared, placed in an
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Ambonyci n; Amet antrone Acetate; Am nogl utethim de;

Anmsacrine; Anastrozol e; Anthranycin; Asparagi nase;
waswensismy Azacitidine; Azetepa; Azotonycin; PCT/IL2005/001195

Bat i mast at; Benzodepa; Bical utam de; Bi santrene

Hydrochl ori de; Bisnafide Di nesyl ate; Bizel esin;

Bl eomycin Sul fate; Brequi na® Sodi um Bropirim ne;
apBupubfearontaieer,t dnddabedédnfor GaitueheofancindiCated cenditden, as if further
d Ca]8$ EI nmer; Carboplatin; Carnustine; Carubicin

g 88t%ri de; Carzel esin; Cedefingol; Chloranbucil;

I\/lessilr atie hﬂQa/cce Qg osphgsmﬁsa(qfth?g{bgerllt%\beﬁgg% g{ra%laﬁzlfﬂr116er ;mCthe

anDaddiitinoaiyngmdleﬁla uwina:hJinmy impreye tieolptakei af¢he Deddic adiid wenstruct

|
EyCIVA AT GHENC=BR O o WIS POBPEPTL: Do G Repehcoded by the

nudied %m Qbh&fict BhotRX bdIfN Eor @reola@tmlt,ﬁ@e Bt Efr8sed chimeric
Dr onost anol one Propi onat é; Duazonyci'n; Edatrexate;

podiyeptideé d)l’munmdd-gmhle@mdwtl de; Elsamitrucin; Enloplatin;
Enpromat e; Epi idin i.rybicin ori de;
Er b Eoep B B A 445BP Y Vo PBanaCEL gt feenhanced
bﬁﬁréaaﬂgsmen%eé?bﬂs RAA &npRidbidd aﬂimaaa%?l §malFt pRRbdesuch

Et oposT de Phosphate; Etoprine; Fadrozole
"aHirabodyi tneatdﬁnt Feasastmiwm effed%’ma rigt ﬂlmc{;ieg adbwominmuis dionsfructs to

b SEraPiage: CHBSIT RS ht Ao s 041 61D i aadition,
Nféﬁﬂﬁ et aPLhAR dH6AMORY £5nde ’pe?b/&r QRNMEEIia pIRE ldibslp“&iyn increased

Hydrochl ori de; Ifosfam de; 1l nofosine; Interferon
‘spatifiaitp and bﬁ'tceamf:ys obmeodis an 2hdotheliad célér and ddcfeasenl the expression

inglysmmgelts B calpirp ikl et EhAF (i e e A 1S *th  recent
tw L& AR taALR PR no il VOAG RdudedURE ki AeelfhRe (Printz et

Li“arozol e Hydr ochl oride; Lometrexol Sodi um Lonustine;
alDﬁQ@,)&émnamGend—thrmhllot91déQ4)Masopr ocol ; Mayt ansi ne;

211 or 21%)?%{51 %Sg{%%gc hl b{»{gﬁg ﬁaus%zﬁ%g :u? ﬁ%ﬁi gttrgﬂds primarily
ml\fﬁé CRPLVORNsE N&ll YehBahé am&ge edRh&AE R B)Randefb##8Bt, and thus

Met opri ne; Neturedepa; Mtindom de; M tocarcin;
mby motanﬁaﬁemthfm ¢}<brg0k110| and Mti-msoplastio th&vhplosry\aham, administered in

M t.os ane; .oxant rone drochl or,i de;:
cq%aﬁ%@nm Viscalaf aerdalliclifa 2o o 0k1 RpEHATY “Siitable o such

YIRGLAL 107 addlch UhBAApieFaGnEd FRhs bESORSRBRGARS: that low dose
rTyC| n; nt arrus I ne; Peplomycin Sulfate;

raﬂmnbm $bemﬁcbél;y fArgeth ttmnmptdﬁcpsyststhf af tthrmmmst:ulan endothelial
ochl ori de; i camyc P ne; Porf.imer
eg%ikef?ﬁ ef i HRreRee 2083 L T0S, Rpetgaalin s hsn shown to
L hh@rthalspﬁu 6T GFBE Bf 15’wr@apé0faalaﬁxﬁr§@d}§1arétd§1 Can Res
razofurin; boprine; Rogleti m de; ngo

1%5&%6 $9)dHactelver, ntﬂbe:ffesemfsadlatmn & 5til rerheynderstood, since

W%E‘&Elggﬁ% ?a} gggé%‘g] th??ﬁja i(? |? gz{sgpﬁrg glbglgggqrﬁga ﬁlss%g] repair factors”

(Itasaka et al., Am Assoc Canc Res, 2003;abstract 115). Similarly, certain
chemotherapeutic agents have been shown to activate specific cytotoxic and apoptotic
pathways [doxorubicin, cisplatin and mitomycin C induce accumulation of Fas
receptor, FADD, and other proapoptotic signals in the FADD/MORT-1 pathway
(Micheau et al., BBRC 1999 256:603-07)]. While reducing the present invention to

- practice, it was surprisingly uncovered that low dose radiation treatment has a clear
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Streptonigrin; Streptozocin; Sul ofenur; Talisomycin;
Taxol ; Tecogal an Sodi um Tegafur; Tel oxantrone
woh@sostskdr i de; Tenoporf n; Teni posi de; Ter oxi POIH;2005/001195
Test ol act one; Thi am prine; Thi oguani ne; Thi ot epa;
Tiazofuirin; Tirapazam ne; Topotecan Hydrochl ori de;
Torenmifene Citrate; Trestol@ne Acetate; Triciribine
symitgisph gffect onr thegntietuaroe and mntiengtestaticecf@ctivenesn af aucleic acid

Tr.i orelin: bul ol e I ide:, Uracjl.Mist.ard:..
cobpensoineligfhie TR MRF Cofrgiiolr i O AR ethffloyirdgifiBsfation
(EXhrfiplet Sbiang 38lFi§§179’~8\6)/i PHQSE BLspeYifitdekvieSH thatéhtext of the

|

Vi nepi di ne Sul fate; ngl yci nate Sul fate; Vinleurosine
pr&ghf vention, since| ib hae batar deraenstratgrl (thyssugh lewslyse gadiation can

Vi nzqlidine Sulfate: Vorozale, Zeniplatjn: Zingstatin.. .
e lE i e e Goreaa Rt SAETPRHRRAL pa el Bk ibicin
ché@i8tiefapbiied efect! RAS s dindWnO&e dctivatChRap FAIDINRIORT-1 apoptotic

Anti neopl asti ¢ Agents (Paul Cal abresi and Bruce A

pattiveyr(Knmp, et ah JBERHOR ATV 388216 t hereto, 1202- 1263, of

Goo and .G | s +dIhe Pharpacological Basis.qf .

Therdpdst FrigeneZdng stikay pb ST GERATER wiRY i Hserped in
Exabigd 137, Ruatie sAufngesDingi ineilic effectvof |cohbiridpdeeiratieidl and

that al though targeting of cells exposed to the
AdRRfahd3xbFas-¢ chimeera yoopstosct @dprimsiratipn; in endethelipk gellst (RAEC)

resent Jj.nvention al.so_envi sages, expression of the ..
Pl 7B c THS Pl Reld, cQibtpis it T, oty feal, copwositions
coffirlsfgMahfelofahe pRABEntSXPARRE dal beQlsedl tea! dideasdsf @ Gogditions

by the |ligand or cytotoxic prodrug. |n such cases, the

aspastidiedi with abprsars aagiegenesimadanei asnn combingden with one @p mote other

i.ni,stering. su | i nd. or prodru t he | | .
PP b st al et BetohP R roefa® 13RSt dlPrdelS o ptabeusic
regisnend fNieAmehh Of 2RANR sle@blel R dcombThationt fvathi 8RR nucleic acid

net hods. Preferably, the ligand or prodrug is

coastmiats of thatpsesenhinyertéon on polyructegtide speading sanyinclyde, but are

e oy SPGBy STRREOH pRE P bW theray.

s ,oalﬁhria_énaqyttﬁér@ggi,c MlativBOth&apE, anbladd Ofadidtherapy and
escribed in nore detail in the Exanples section which
chiegiotherapy, Praghiotherapy pprotasnbeamiherapy ommunsiheieny, aeltulastherapy

ci,d, cqnstructs har maceuti cal conpositions including
m@d@ﬂ“%b §?Pﬁ§?§h§ﬁﬂﬁh@Pﬂ%ds of utilizing such

CONSAhtiehicet Arughoinar LAY bk ado-ABnidReEraD MBSt ¢dnpdundd®f the
regi ons characterized by excessive or abnornal ‘

ingergiongandedes . bei rase nofe lipnissslerto  iAviaeinl oficlendivinss Acodazole

targeted expression in specifjec cell s ets,.it ca .
oS o R PR e b o A Erina; AR libino, ¢68lamine
AlIBBBIySin; TAMStan@EEO AteRiEe; t RrARMREIhiARIPE A mkcrihéle Anastrozole;

preséent invention there is provided a nethod of _
Antheamyoiy Aspargmasel e painh ddaciddioe;dhzeiepapAzolomyaisp Batimastat;
ngzohgpea; prﬁga“alﬂttamlige\fe isantrend %—f{}fdergéh?(()jricpe\,/ Bisnafide Dimesylate;
Bizelesin; Bleomycin Sulfate; Brequinar Sodium; Bropirimine; Busulfan;
Cactinomycin; Calusterone; Caracemide; Carbetimer; Carboplatin; Carmustine;»
Carubicin Hydrochloride; Carzelesin; Cedefingol, Chlorambucil; Cirolemycin;
Cisplatin; Cladribine; Crisnatol Mesylate; Cyclophosphamide; Cytarabine;
Dacarbazine; Dactinomycin; Daunorubicin Hydrochloride; Decitabine;

Dexormaplatin; Dezaguanine; Dezaguanine Mesylate; Diaziquone; Docetaxel;
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expressing in tunor cells the chineric pol ypeptide or

sui ci de gene descri bed above. Thus according to this
waspensisad t he present invention, expression OPCT/2005/001195

pol ypeptide chimera or suicide gene is directed by a

tunor specific elenent, such as, but not Iimted to,

the gastrin-rel easing peptlﬂk (GRPB pr onot er
D@mmgazl@@xomqmotwycﬁoomun@an duploregne2 0 MArolevifere b Citrate;

29- th TERT t A 9:;
Diabins(ahRERE Faaioniifs Bprsorayin Ediiaiet TpAithe Righocplorice:
EIRArRitmiE R EAB%%%lZEn&@m@ rdﬂumn@e NEpiflkeéin &)oﬁﬁﬁlde

20; 10(2): 155-64.], or the Lp astin pronot er [L0O54

ErAHlD@QISYOESWNblSQBlﬂydtPehignd@’ stmnwstiiRe s Esgaoustingn Hhosphate

seebly: | Biaisag ey BTG Hapeed, TrdapEer Flohaf | Bkdole
f&b@{l%&l tPAzARBINST POROLMEL;S FloxIBSe @hdsatind Pﬁé‘s‘i)hate

ads to cell death, which i'n turn causes tumor grow h
Flyprowrheibn diluraeitabine; alesqpeiesé;bl ﬁostumm shodivrkagdremcitabine;

Addi tion dyant age f r f .
G SR Y PRREE B RDa Blreotid o Tamice;
1A FsThR] Inke¥feddil AlfgDal llﬁtérﬁ?orﬁAIfaJQBOmt&Wﬂ Afhin® NddrfdrSE Alfa-

fol | owi ng exanpl es, which are not intended to be

n3; |Imctfcnog BeAddi & ilmndbnoy Gamioh- blf; Ipmlams frinpgecan Hydrochloride;

LR R AR i A RTe L Re ARG (DADe o FidRE hloride

LéiR&ldxen setrwm;f i nelaugmeer Lﬂﬁﬁtaﬁirox%»'ppﬂﬂfochﬁriﬂge Masoprocol;

f ol | owi ng exanples EXAMPLES Ref erencé is now made to
Maytensing; | Mchg)r@thmmeeéiydwnh&ndteogl&kmrow Apetatae Molgngestrol

t t '
AFREL | el - MePSkA oMl apiripeie MelhBbrats dethggrate
SEiR! MetdiffinkhRcha@b@ipal MiMndyrRiaedMiR8arbint MitRorhih; Mivgillin;
present invention include nol ecul ar, biochenical,

Matomalsivi; ol kvj@ﬁooafmnan cMitesnenbi NitetaneNA Misexenirque s Hydoeshloride;

ec'ﬂl@iﬂ S Bt hbet gl oM uinn g el sy Pacfarc
Adase; Sal’@fo%ﬁ}élrﬁ t Pntamdstife9) Pepldaydi nfSuRﬁ@%\ﬂo P@llf§sfb.rﬂ1de

l'ecul ar Biol ogy” Volumes |-111 Ausubel
Plpg_lggmym AR;pgmléﬁan,et Pigdxantrom@uriyhochbprades c Bll@mycm Plomestane

| ecul_ar,. Bi ol John nd Sans, ,Bal ti
%ﬁmaﬁadms s Pgrapudii, SPrEastagng o T dfochioride;

Z@MI a‘Pu@n%'lrpg HydtJd?:hH)ri\Aél epyidzciana, RNewypMaek Rogletlmlde
(19 ); Watson et al. Reconbl nant DNA", Scientif]

Salimgpl; cSaﬁ&a‘Ibkﬁ,ydeovkdpk SeBlustlzm @umaazené,ec&))arfo@moﬁ@hum;

SR, RRHRLGH BT ity 5 Pl
tgaié(g}gg:gﬁ ggh';é‘lﬁtg§&tl g‘%ﬁldged@ @aﬁsorﬁ’?&m mﬁel 4T&@@al§128$0dlum

Tegafur; Teloxantrone Hydrochlorlde Temoporﬁn Teniposide; Teroxirone;
Testolactone; Thiamiprine; Thioguanine; Thiotepa; Tiazofuirin; Tirapazamine;
Topotecan Hydrochloride; Toremifene Citrate; Trestolone Acetate; Triciribine
Phosphate; Trimetrexate; Trimetrexate Glucuronate; Triptorelin; Tubulozole
Hydrochloride; Uracil Mustard; Uredepa; Vapreotide; Verteporfin, Vinblastine
Sulfate; Vincristine Sulfate; Vindesine; Vindesine Suifate; Vinepidine Sulfafé;
Vinglycinate Sulfate; Vinleurosine Sulfate; Vinorelbine Tartrate; Vinrosidine Sulfate;

Vinzolidine Sulfate; Vorozole; Zeniplatin; Zinostatin; Zorubicin Hydrochloride.
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and 5,272,057; "Cell Biology: A Laboratory Handbook",

Volumes M1 CelHs, J. E., ed. (1994); "Current
w@2mb/0£6GS | n | mmunol ogy” Vol unes |-111 Col i garCTIL2805/001195

ed. (1994); Stites et al. (eds), "Basic and d i nical

I mmunol ogy” (8th Edition), Appleton & Lange, Norwalk,

CT (1994); Mshell and Shii%i (eds), "Selected Methods
Additigeil hotizgoplasticiagentigueinddihobt; diselesaden CGhapteC62,, ANewoplastic

Yor k O ava bl e are . exten
AR D & it Bhd Brk, ATTHASE e At £ Mottt fereto, 1202-
12858 of f Qoo @HABhE  Githan's Pahe MRABmacdldidal Wsis Sf SBRrdpediics",

3, 850 752: 3,850,578; 3,853,987; 3,867,517; 3,879, 262;

Ex@h@@dlw 1930 %&SQMHHB I@SQHS@B(& Prgfesgenmsnsnm)om 074;
771 .and

O ., 8 4,879,219 5,01
0 abereciaa fha Ao et eiaepRe Ry SR Bxpten (‘g dsyligand, or
to tm’:‘ E}t@iog(waﬁﬂogr%y E’;plréfér%@f 'tﬁénpre.jsé%mem%n Bso eAViSadds gg}bl@%lon

Transcri ption and Transl at1on'
ofl—tlaamns:leleac@ consamgtt of thgpresers. inyvgntior cnscell§ y@@rzh) are ‘hangxpased to,

Cel | 6
or@élp.}r%l ﬁfgg L lgyn&)gigfi obr';yefgtgxw(pf@%\%g ?m gdcﬁrcgécis B}ﬁlmeztﬁod of
the é@'.@nttlﬁvéﬁ?ﬂoﬁqwﬁdes%@ @ﬂe@%f aﬁ’ﬁn‘irﬂﬁkrm@such(alﬁéﬂ]h @Pﬁrodrug, to

hods in Enzynol og 317, Academ ¢ Press
the @ﬂts Parsfanets Sugh @imdmstr'ﬁuowbamb@lsffmﬁ@d Mppd;mg any oﬁ@e above

des E‘ggt%lglrgt?‘stiqn @thlp% ngrﬁﬁa‘ggﬁ y, téta ?1&%1‘)%%5&% rug is admuilstrated

@ipat [e'dzrﬂﬁﬂlﬁp ol 18 laMt r R RUakL lsuch that
mpr ess (gie996 al uar? V\hlgﬁsare |I§gigr pordagtaed rfe&;%ﬂ Hen A

acneatmte@fc:feft@sxudty ﬁajhllgillywlemﬁor ﬂ}lmmavpeoa\:h adidytatoxjeme aacbptotlc

ef . i ded .t t th d

oSl e BRE bRt B b SaREs bt PRRBTE s 1
the pgfs, aRdpRidit REWRYESE Prdvidest fiR1FORME HoBAARD phiftficeutical
reader. All the informati on contained therein is

cqmpmntpos ancbtling sedhncdwytruats end methodspé sitifizingl sugh constructs for
er| nts conduct.ed. in. conjunction with t exa
At ETeRulFRG BfHRREHS elpllsyRa e GRPBRERE rabhsdeRaTa or
aH?iBhﬁ;il'zﬁQ%gelM&sTERl ALSAND METHODS Cell culture Lew s
Lung Carcinoma - (D122-96), Human Enbryoni c Ki dney

(293Yinemthe }ﬁe¢§antoav¢rmomn®lgsr tovgeteidrexpreSsigm inl speiivicell subsets,
| e th 10% fetal .calf .seru cS), s0Unm
e Gubdles P Miodisd shid i P BRURE PN g1 ut an ne
( Bi ofg S&Jordﬁ?%@&r{dtﬁ& -asf&k bf HREIBent lrﬁléﬁkﬁm theRBON ipRSided a
Aortic Endothelial Cells - BAEC, Normal Skin
mpthbd obtresing tumdSF, Hep& and Human Unbi | i caI

o 2t gehpdcieRiing U%(Eﬁcé%ﬂegﬁ4%€@i§[tnrf:%§’ts’ ThgBer i by
eﬂggésﬁg‘l%)rﬁl (AR BIBR B Md fo I filcor tidd Sine RBRIrBEH hbdve.

Thus according to this aspect of the present invention, expression of the
polypeptide chimera or suicide gene is directed by a tumor specific element, such as,
but not limited to, the gastrin-releasing peptide (GRP) promoter [AF293321S3;
Morimoto E Anticancer Res 2001 Jan-Feb;21(1A):329-31], the 'hTERT promoter
[AH007699; Gu J , Gene Ther 2002 Jan;9(1):30-7], the Hexokinase type II promoter
[AF148512; Katabi MM, Hum Gene Ther. 1999 Jan 20;10(2):155-64.], or the L-
plastin promoter [L05490, AH002870, MMUS82611; Peng XY, Cancer Res. 2001 Jun
1:61(11):4405-13]. |
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streptomyci ne and 2 mM gl utam ne. The BAEC cells were
suppl emented with conplete fibroblast growh factor

W@ 8iogn®i54St . Louis. MO). RINI O46-38 (Rl N 38)Pa®IR005/001195
grown in 199 Earle's salts (5.5 nMglucose) nedium
suppl emented with 5% FCS (Biol ogi cal Industries,
Bei t - Haenek, Israel), 50U p€nicillin/m, 50 ny
str dbtmsybhnrf/ thé patype;mdmi\atgmmaa(mg@ as"d}leap (mlbidmgams eul tumor

ein refers.to A HB- 8065. " HelLa" . as ed h
cep%ﬁ‘étf@ ?&W‘@dﬁldg’cr apopigiia An BieghEs|snd 'S'fst 'ﬁ%‘fﬁ ta|ce" death,

c Y I afr®:
R o S

CeI | Additienal sbjgctlicadyamagesf ardsnavel EICEsCRIthe IrégSMt idvedn will

and " Chi nese Hanst er. ed herei.n refe

beR O AP g s PR T SR IS oA et Sy Bt e following
exbrPRS] fRldnOfte Yot irftARREUS HeQiinfiak! SAa»ﬁﬁsnaugc eRAt Slhk rvanous
an i sol ated chanber which was washed O m nutes by

engboglaserfts and aspecti ofi thg phesbMORyerBiinCGEX]elinadted hereimabdi?: and as
The .i so]. at ed chanher S ced in humdified. 5%

IHTEE PrErIrEr ok dekve Tds rPrymPTAL SiRoriyjpy the toflowing

exhinpides To assay the PPE-I promoter activity

quantitatively in-vitro and in-vivo, a Luciferase gene
expression systemkit was enpl oyed (Pronega Corp.,

Madi son, W). Forty eig post transfection or
transduction the cells M&L&ﬁed and 200 m |lysis

buf freéferAse AIAGH mfle t@ﬁh@‘f&!ﬂvﬁﬁé ee@inpRes) \)(/ﬁﬁhe@%é‘tﬁé'rewnh the
coll ected and centrifuged for m nutes (14,0

abave d€xCrip@Buniss Blygieate khe ingéntioh ind nomdingtipefashioant was
adde 0, LUCIf rase gssay buffer. The activit
o CaneBalPe e norieh R Btea i s GRtiouig P sdlisy tized
mTﬁlea?)?ééé(ntLHﬁ/'eﬁ%rﬂSﬁclﬁ&‘é INbIBNulArD lﬁ@éﬂe%lédlssﬁcﬁ)b’t’&og&l and
sanpl e was exci sed and honogeni zed in Im of

reb@nipigenti PAA dechgisjues.i ocyuchnidclraquasi 4rg gtédroﬂlghlylﬁnhalmd @5 the

.(14, 00 t 40 d, 10, nm, of t

i et 377 ofimale. N LPtpe’ 4 LpeReB MR R ) Satbroti et

al R%ﬁ)ﬂd) S"OWRfeRt PYREQIS ROAMBechIE Bﬁ(ﬁbé;s‘evblh%*s mnlA@su@ar R. M,
ing prfotein. Protein was measured using the Bradford

edaég?&ﬂ) whasubeloatiahe" GarentPeiteotd m YiBEAlanBidogt' alnharWiley and
Sons Bgl 1¥no\r/e tl\)farypcm}f (MS%) aIpe?be{l &N bracncal Guide to Molecular Cloning",
John Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory
Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
methodologies set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531; 5,192,659
and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III Cellis, J. E.,
ed. (1994); "Current Protocols in Immunology" Volumes I-IIl Coligan J. E., ed.
(1994); Stites et al. (eds), "Basic and Clinical Immunology" (8th Edition), Appleton &
Lange, Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods in Cellular .
Immunology”, W. H. Freeman and Co., New York (1980); available immunoassays
are extensively described in the patent and scientific literature, sée, for example, U.S.
Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987, 3,867,517,
3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; 4,098,876;
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To test GFP expression in-vitro, cells were washed
twice with PBS and were fixed for 30 mnutes with

wo ewshinpsirade 4% par af or mal dehyde in PBS. Fol | BOW/IQo005/001195
fixation, exam nation by fluorescent m croscopy was
conducted. In order to test the cellular distribution
of the delivered gene in-vito, tissues were fixed in

4,37196419 b, 0 1486 51281 SR ina I QB byrieleotid® SyntbesisloSiaftade J., ed.

(188! FaudGE A ihiaRaydn HaReSE RO Tdbe SR 8 (1985);

T riptibAGnH I TS $448atidh @ Efafhe e €D S hﬂld?ﬂ(%gmé S JCey 1 FY);aAnimal
10 nm t hi ckness and observed direct under

Cdil @@he@&@c&tmny,cRoicopy(1(9I86)|'C‘Ifn|rrlqbelr2)ed Gxlls| arfde Earymes" IRL

Peio BT S8 b Gl dpiValetieh dTBRBE quPtelofe (@, e

"MdIRodsgh |E$12%ﬁ51%g§*‘ V’bFI qh 7N 1ARadiic PERAMPPCRLProtocols: A Guide To

proliferating cells - grow ng and infecting in 10% FCS
MethddsnAn@ Amhca;me htAcadéhis Pregy Sam Eg:g&n@A ﬂg%)r, dparshak et al,,
serum f e, rted i prior
"SERIEE S oF | RE B o PR HOR il ApRfory Course

MhREbesar., Pr@s@(%) Al Q@wh&ﬂhﬁé ﬁﬁbrp%ﬁﬁ%@y( feXer6®del a8 if fully set

Adenovirus particles were also prepared in |arge scale
fonhlhenmm OthePERn@8| refere®@regcet providsiddbroughit this| dogaimynt. The

PrBSHOUE RS SRREd darpovll kAt L FEGH dpd are provided for the
co%%ri’e@ %8158 reSAAVMIAN12the RER AGlibn cORtalnsd Ctﬁ&eﬁlelsuﬁﬁgrporated

wWth a plasmd systemthat allows easy insertion of
heinein by o¢fergoess genes into the adenovirus serotype-5
used. for th serti

he shutt| t
*he et EcbruS HRERGH P eRiarb i G Pt Reited
heMGhBa6W 3Rfhoyed Aol 18w HhetRsdd £ ntbilalPER C6( 1) :

technol ogy énabl es t he generation of reconbi nant
adenovirus vectors that are free of RCA due to

honol ogous reco r ecombi nant
replication def %ﬁ%égﬁp%gmr al reconbi nant
repl captamiredefi ci ent adenoviruses (type 5) were

constructed. An expression cassette includin
o v inapEcaaBome 1 (DIT3-PoR Hymet Bmpramiq Bitpey(1293) and

t ed f
5 RS 3B BB kM SIASEBTE sl srom
(F&@ 3?(33U/ﬁ\[‘ geﬁlbﬁlu’s\é@u@’ﬂh)ﬁ&eﬁt‘oh@c{noiddgl a1 uﬂcafrﬂﬁe (Biological
basi ¢ GenBank Accessi on number X65323

mtlu:gracse Beitraenele 82kl Bowiot rAati¢ dindgtheléal dFells PABA@CpN ormal

S SR e - RS e AL LA UTRSR Ae5b95) e HUVEC

3d4 @A‘T@@‘ HGSA Y Qv Erd wR [iRTPD Sfr/1abMEN n‘gﬂ logic@plifduztried Beit-

The replication deficient reco nant
Haemek Israel), supplemented with 5% FCS, 50 U/ml penicillin, 50 pg/ml
streptomycine and 2 mM glutamine. The BAEC cells were supplemented with
complete fibroblast growth factor (Sigma, St. Louis. MO.). RINr_1046-38 (RIN-38)
were grown in 199 Earle's salts (5.5 mM glucose) medium supplemented with 5%
FCS (Biological Industries, Beit-Haemek, Israei), 50U penicillin/ml, 50 pg

streptomycine/ml and 2 mM glutamine.

“HepG2” as used herein refers to ATCC-HB-8065.
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adenoviruses terned AdS5PPE-| Luc or Ad5PPE-I GFP were

prepared by cotransfecti on of pPACPPE-I|Luc or
WRAHRPPESKG-P Wit h adenovirus plasm d pJML7 as PepmRodsad1195

by Becker, T.C. et al. (Methods Cell biol. 43, Roth M

(ed). New York. Academic Press, 1994, pp. 161-189)

foll owed by harvest of recoffbinant virions. Viruses

wer €“‘Helapas ssedftereih safgets AJIGE-0CddUct i on. The vira

st oc, wer e stor at 40C cp frati of 109-10
2 ot BrspfabErifienal S| CE” e BrrPinaglt o Atee-
cRESEWY- Luc and Ad5CW- GFP (Quant um bi ot echnol ogi es,

Carl sbad, Canada) containing the cytomegal ovirus ( .
i nrethilldVECEaaridy “Pruwam tiémbilican Baink Endnthsligl diellslimbearsed herein

7 pared for |large scale preparation as
wb%%é%%ﬁégﬂ¢%$49h§:PPE-l viral vectors and were used as
a_ NoRCHOS aHE “CRAEe HFmAQNDTRY as\iRed héeatefens of the

PPE pronoter The nodified nurine PPE-I pronoter was
develooPEAChel.i nserting three copies of the positive

trangcription el enent discovered by Bu et al (J. Biol
dmen?’_}c’l?‘f[‘g‘éﬂ‘?"f%’(’lg) : 32613-32622) into the Nhel

rest ngﬁtg Qfk ROG&Y pBstSitdnSfebGsinbefartiddifon’ @B were AREBAL in an
to the 43 base pairs endogenous positive el enent (-364

isplatedThamber) whiTh evas ntaslesiefor B0 aynutas by e gaeliow epriamingk5%0,,

e s L SR RSP P B RS B o,

3700 ih&\atedr i ne PPE-I pronoter. It has been previously
shown that induction of- PPE-1 pronoter activity in
vascul ar endot helial cells depends on the presence of
this elenment Bu et al (J. Biol Chem (1997) 272(19):
32613-32622). The 3X fragnent was synthesized by using
two conpl enentary single stranded DNA strands 96 base
pares in | ength (Bi oTechnol ogy industries; Nes Tziona,
Israel), (SEQID NO 2 and 3). The two single stranded
DNA fragment were anneal ed and filled using Kl enow
fragment (NEB); the resulting double stranded DNA was
145 base pairs long and included Nhe- 1 restriction
sites (SEQID NGO 4). The 3X fragnent was ligated into
the nmurine PPE-1 pronoter down stream of endogenous
Nhe-1 site using T4 Ligase. The resulting construct
was propagated in DH5a conpetent cells and a
| arge-scal e plasm d preparati on was produced using the
maxi -prep Q agene kit. Additional Plasmds WId type
PPE-1 pronoter The PPE-1-Luciferase cassette (5249bp)
contai ning 1.4kb of the rmurine
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preproendothelin-1 (PPE-1) pronoter, the Luciferase
gene with an SV40 pol yA signal (GenBank Accession

WO 000515 65323) site and the first intron of PEEIL2005/001195
murine ET-1 gene is originated fromthe pEL8 plasm d
(8848bp) used by Harats et al (J. din. Inv. (1995)
95: 1335-1344). The PPE-1 -%0%ciferase cassette was
ext rlamti)@dmeramivit_hm p&'ﬂs&nﬂltwmd by using the BanH

r est ctlo rac i on of the DNA

f r agheAtey b P ET Rt é‘“@g Pl BRb Rt ER g, o
deﬁea@@genétﬂp@@sglon £tema{t) was], ?&f@r&heéae@§ pr\LxsZnairp bwr).

pl asm d The pronotér-1|ess pPA | asm d ?)
Fartymlghtmqmgs pest) tansfestionf ortttwlsduwnwhfr q@lsny@pe V'Eashaisand 200 pl

s BTN kS T 1 Pt R0 dene et g sgntituged for
1 PRkRaY 0Bd kaR) &id%. s&t;’sQ@uém} VEfiEofathé Sigeataemt s Bdddd to

restriction enzyme, The fragnented DNA was extracted
5G nbhuqﬁamgaiswebuj&r Thehestivity exas méaganeil dn (CRGdorhgsyr owes a 20
il |n by Kl enow fragment and BanmHl |inker was
Selc?'ljJaff ¥9by rapid DNA Iigation kit to both cohesive
endsTo 38y l1iueRérasdPA@SAty dn WBRd kiSsuei 020 8tk Sinpld wallBxcised and
i gase and transfornmed i nto DH5a conpetent ceI s, in
hamagenized imdpiliof yha hempgeaiZatibp solntiom and eerBeifuged for 15 minutes

- OEPBerEReTr B L5 BL TR e Rl STl o iferese

adﬁ"éfty fdsGREdrbRd bdved Resdi Eavéré—%r&ﬁé&ﬁ@L@él%% Rhits per 1 mg
ACPPE- | Luci ferase plasm d was construct ed g

pnoteste rRrotngl whe nRRfur¢d_using ¢heaBradéard sissay ewithn bovmh gcrBamaibumin
E{ﬁe@trlc nS|te of the pPAC. pl pA plasm d, by using. T4
The pl asm d was subsequently used to

trangwda, B-FiponGeRvivee! | s. The plasm d (12843bp)
was prepared for |arge-scale preparation and purified

by mhxiespEp @msg\gnumwdm, icolts wete, washedPPEe y(HhFiﬂBSngnd tiere

B AR B AR B Rl roowing

filRIORANanARARMYyMUIMETBA mibOBEDY Was cdadmsdd eam to t he
PPE-1 pronot er qugto the Notl restriction site, by T4

DNA Ini grdsieto tEB\tethpIcagmddmévuggmgédmﬂedﬁhvyredme tiyvivo, tissues

apsior "%;rgsglxiya g& I) E’gﬁt"&g‘%léqt %Jeg}enegéml&%fﬂa%% vofkar for 6

h&ug hi 4‘@' sBxkedBVernsHRRn BOYY Ridfdst iaf %0 ol Krbien iIRASEPEoMBound
Luci f erase andpACPPE- UX G-Ppl asm ds The

(Salw@PPRA)- ib(tmlcweebla@l@ wierd spPRIOPPE-crilosgiX@F 0 wen ¢hickness and
ol?s%pvseh rdyr(e:}:tFy undyer 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.

Adherent PER.C6® cells '

Adenovirus particles were also prepared in large scale culture in PER.C6®

(Crucell, Leiden, Netherlands) human cultured cells. PER.C6® (Crucell, Leiden,
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inserting the PPE-|-3XLuc or PPE-1-3XGFP cassette
di gested by BanH restriction enzyne from pEL8-3X

W@ Eogss426B) contai ning Luc or GFP into the BeemilL2005/001195
restriction site of the pPAC pl pA plasm d. pEL8-3X
contains the nodified nurine PPE-1 pronoter (1.55kb)
(red) - located between Bantl and Not| that contains

Netherlandg)pgalls are culinered e DMEMsH 8%HBSH 1 mbyBMeCh. 3BERES® cells

set f [ EQ.LD NO. :, 7) .l oc . beft. t wo . Nhel
celfieots Pl 2 oSt S hefiatp @ Qe P RO LERIORES senes
inVhe apéroyirhs SérbBpe Ihckbshel The khuttié KedloOlisell If6r the insertion of

endothelin-1 gene, all termed the PPE-1 nodified

the rtharerestic egBesepAdApIRY (GirepsHt beidamdNetherlandse @ndyn RamjMnction

I I &t QN enzyme descri bed j terdals and.
WHEFRRCOO PeRRLT e B2 ARG & BRI Gy Ryrus vectors
thhidr@ 86€ 8f RCAr Rigab dbndhbedisepothbinh@sh. by maxi prep DNA

purification kit. In-vitro experinment, DNA

t r anBrgpenation of racembinauds replisntion defidierg gdepovirysage| |
di . i .0 .t i . f
ot 1 vl R biB DiephCariohSA8AUER] WonoBSRTIMETS) were

conk@udted. PEOEdravsivnaaetta itudinOhe @aginevtprocadothelingl (PPE-1)
indicated viral vectors, at the indicated nultiplici t¥r

premofesf(EER] Ibh NO:Mplocatedaupstresin (e eie Lycifermse gena (prigiefited Irom

.or 1 2% an d e o

P Pk gt Al XIEH 8 dP°5yan, potva s

(otigimardatdth §GLIURBROGENBAnk, A @esidehimber d X683 28) Svadiatd into
and the cells were incubated at 37C, 5% CQ2 for 72
thp Bemitarestristipn e adl PPAG pbdy freemalsr-desa spnsivel). Bl (GRP gene

"Ani_nal. Car d ] e’ S i.cal.
e RGBT sy ARBOAPA e e
PRISQ dprofriofer Mal the NootIpekth@iol ste. Whk deplifatoCedélBtibnt ric6@binant

(Harﬁ)anfarrrs Jerusalem Israel). (ii) Male 3 nonth

adspevipmes/ iermect cAQIBRH-AhuG A dSPBEUSHFe yvere s preppied by co-

iy 0 6 finia

sl SyaRT e O BB O RSB AR 7

déselibed(By9Badker,1 T3 3e3H3 [Methbdly ChRIbeo1aNE] ReraVe(edl). e Y ork.
ol d over - expressi ngipt he Luciferase gene under the

AgasiemioPresy, 1894.inpe 1EPEST) fplewigst ot hargesoedyecorginantatiienspy
Ha t al i | 995). 95: 1335-
A1 s fibe oot e Rl ph iRt e B e Mo sored

atRFERar edhckisdtionus® 10°Ti 3 piaggefeameNP B RS TpfmDO MiBl viruses
mce To assay the efficiency and tissue specificit

AdSCHMLre apfl AdSPMEY-GEE (Ruantum biotechnologies, Carlsbad,yCanada)

containing the cytomegalovirus (CMV) immediate early promoter (GenBank
Accession number U47119) were prepared for large scale preparation as described for
the PPE-1 viral vectors and were used as a non-tissue specific control.

Modifications of the PPE promoter

The modified murine PPE-1 promoter was developed by inserting three copies
of the positive transcription element discovered by Bu et al (J. Biol Chem. (1997)
272(19): 32613-32622) into the Nhel restriction enzyme site located downstream (-
286bp) to the 43 base pairs endogenous positive element (—364 to —320 bp).

The enhancer fragment termed herein "3X" is a triplicéte copy of an

endogenous sequence element (nucleotide coordinates 407-452 of SEQ ID NO:1)
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Ad5CWLuc (as non-tissue-specific control), were
suspended in 100 m of physiol ogical saline and

wo pjoeossas i nto the tail vein of mce as descriPeniL2005/001195
her ei nabove. Luciferase activity was assayed 1, 5, 14,
30 and 90 days post-injection. To |localize cellular
di stribution of the express®&d reporter genes,

préstaPREhE GRiPine P PA b Gidviidter. (Iﬂ.ﬁ)asﬂfeeu/l pteviouslyGBowh that induction of

Bt sPaTer SCGRCR ‘G Aaiheky B SdeR 3%§wtparés'en¥eeéf” this
elENPREREEQ (N‘??%lea tﬁﬁgﬁg)r’{g bYS(197%56 PRFI42D). ?ﬁ% PR fr, ent was

m ce appeare no toxicity or
syntesiaed byl using ttive complmentarptingle sttnaad;anleDN@:erdt 96|bb§e pares
To test the cellular

lnagwgttbzﬁ@ieﬁgw@&yﬁnwws NesTzigna iﬁ{%ﬂk%@hﬁnﬁlﬁf %tegiéo The

9 I
o) GRS By e g KRR

(}me)r tieghtulting mrm@sjmnmom WAl 45righsé paimdong andiGEluded Nhe-
und (S%E&I%N for nia, USA). The tissue bl ocks
1\‘]6‘@? t'QPF'é%sc( h| ckness and observed directly

Lmde’["héc Lyt %ﬁﬁ:ﬁp@% é%écPﬁ{&Pmé nglFrln-EqD E’%(&,L t&S J 4L stream of

i mpl antatio ewm s tung Carcinoma ce wer e
ertlaparest @thewl site tmygaﬁ“ 4nLigaSEA, Tiwarshdting constrast wad propBgated in

d count ed 1% trypan bl Bi ol ogi cal
DPSe sempeeat %’ﬁvistanméelﬁés-80¥1§rpéaém3 ptae%a@geg a fpspquced using the

m‘éklaﬁ}bpé)gxé’genéﬁlt.order to test the level of activity of
t he -1 pronoter activity in tunor angi ogenesis in

m ceddditiond Rlasnidnt t unor nodel s were used. In the

pr| del, the cells (IxIO6 cells/m in 1
nﬁ{’é ggf'%go pramiofese) were subcut aneously i nj ect ed

t 0 thRe erfEelj?L%@if@raien Tasbtte (YRMObY) Q:Bﬁtagﬁ‘lygs 1P of the murine

i njection AdSPPE-I, Ad5PPE-1 GFP,” Ad5CW,  or Ad5CWGFP
prepEadgshelina iPR/&tl)spnon]omn thd humlf@aie@ne withrant S \&&Lpoly A Fignal

(GroBerk RV GR o (854D 2 b A Sn o SRS e ET-1
gélib Srigin¥tdd %ttpfh'e |p§/L‘§1 plasthi@ (@84m)p)0¢h¥§ 'bg |H%19ét§ 8l a 15? | €N8) Inv.

were injected to the mce foot-pad (
(19@Hp95: tl|3§§tlé44)9éfd1heltPEaldJuzéeresfe @sskttﬂrwasrexdlaaﬁéifm tltethLS

f d
plastaids B 6 s o SR s e, oo, BY Einctay of HlssPNA
fr%&ﬁ rfbbn{ h ‘?‘Vvdg[al‘b%g %el(lﬁﬁépf %xtractﬁ‘ﬁﬁ? R (‘(_—)ﬁééﬁ PHilddp @\émaxhﬂ:y)

were i njected to the nouse tail veln.
bot hThﬂnmncEwplequplpAw!dshai mce were sacrifi ced 5

O Rl et R bR B SRS B
adenovirus type 5 was originated from the pPACCMV.pLpA (8800bp). The CMV
promoter, the multiple cloning site and the SV40 polyadenylation site (1206 bp) were
eliminated by Notl restriction enzyme, The fragmented DNA was extracted from 1%
agarose gel. The linear plasmid (7594 bp) was filled-in by Klenow fragment and
BamHI linker was ligated by rapid DNA ligation kit to both cohesive ends. The linear
plasmid was re-ligated by T4 DNA ligase and transformed into DHS5a. competent
éells, in order to amplify the pPAC.plpA with the BamH]1 restriction sites. The
plasmid was prepared for large-scale preparation and purified by maxi prep DNA

purification kit.
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Wundheal i ng nodel Male 3 nonth old C57BL/6 m ce were

anaest heti zed by subcut aneous injection of sodium
w@enwbobEsdital (6 ng/ kg). Their backs were shareniizne/ 1195

cm of straight incisions was nade. The incisions were

i medi ately sutured by 4/0 sterile silk thread. The

angi ogeni c_process in the Heal i ng wound was exam ned

everBPAGRP Ry yciferargpasmil anti von- W | | ebrand anti body

AP At Ay N B gk L Y1

Luyfeiasenicagskityy intd] € tBRehHIOrdshitibaisite W the pPA®ppaY plapasd, by
injections the mce were sacrificed and Luci Fer ase
usinx (T PNAndigases sHige gilasmidi evns r subsefiugpidy ais¢dh te Heansform BHSa

the.inci,si sjte. ' he normal tra | ateral ..
cogntisnb §E. $he Blaic 2k the) N BREERE (RBHEsaR ik Ptpion and
purFie8 b3 Inkkadi Brep TN & Pusifitatn laNgi ogenesi s in tunor and

net astasi zed tissue, the tissues were sliced into 5 mm

sectpePBEd (tRplasidyi t h Haemat oxyl i n and Eosin
( H&Eflie Aﬂ&bPﬁ% Gkg(sé{agmﬁnvtv%soégrﬁgﬁ'&ct%y %uge[gfb%gAlgotrﬁglGﬁb gene

Phar i nBgen, ant | €S Wer e’ us

(oﬁ?ﬂx'até_&&ﬁ)n@f)EGFB; GasBdhialcbassibh @amber AYEBA25TRY deWEkelesm to the
Pllasm ds and adenoviral vectors for VEGF and PDGF-B
PRE-A psepaeter inig prec¥ell mstrictina sienby P NA ligase.
repl.j,cati on-defi cient at?leno itr:dses ser,
P

wor el R Ger SeSeRiRR P PGB THE o mppton cellp The

1hsthiaSU e 80P &p) R (FeRRed RfriaR¥-seile ehtiof) dndMMirified b i
pangli g(lg;enesiq?D (26%1) Cene %rs 8, %géfg 217]. B?imenf 1ey, y e

preOBMVppitifpoatioh &#nmi d was nodified to include either the

cDNA f i VEG-165 C i on nunber

Vot PEE T e’ Rl RALPEALIE SEFB i

AF168{S8Ap ACPPEaL3XDifeREé had pPACPPEL NEXCFPONEE RoRdthickd by
i medi at e earlﬁ/‘b&pr onot er. The pACPPE-| - 3X

(aw)

inpertingrihesPPE-i -3aHiushort CK @ passette digestedeby BewdlIygstriction
t he di fi i.pe pr endothelin-1 (PRES .1-3

g Bobem PREe R R e BB AR ollica gb GERyihic” He BamHI

reSERHEN §18S of ERPP AL plpAEpRbARYT GEDEBX eonthind s AOHARd murine
with pJML7 plasmid into HEK293 cells, to generate the

PREA | promotee € bAbikndrad) adleeased betwisen Bamdlland NNtk thae eentains the

wlpRRE SERahe sBreic cagmenn s SEIRES dp SBEIR N0 docated
bARB&H RIEHISH dHiel Thé YromBrers eheMistfleralé oP GFP denBhtht S8@RRy A

and gene therapy - Male and fenmale C57B16 mice (Harlan
sitealpod athe firetsintrod . of the readothelimd gesesall 1@mgddhe PHE-hgaodified

oS5 TR AR L BB e
dédebkd ih MRN8 BethBds. | THUALHhiBAEIOH4THp) ReRY prepsitd for large-
scale preparation and purified by maxi prep DNA purification kit.

In-vitro experiment, DNA transduction - Cells were plated in 24 or 96 well
dishes 24 hours prior to transduction. Subconfluent cells were counted in a sample
well. Thereafter, growth media was aspirated from each well, and the indicated viral
vectors, 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.
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descri bed protocol [Couffinhal, T. et al. Muse nodel

of angi ogenesis. AmJ Pathol 152, 1667-79. (1998)]. In
wedoeh315ani mal s were anesthetized w th pent obardi/tiabos/001195

sodi um (40 ng/ kg, I1P). Follow ng shaving of the |inb

fur the right fenoral arterg was |igated, proximal to

the bifurcation of the saph hous and popliteal

art eflft@4als £ ve days following |igation, 109 PFUs of

the Xar 'alq e ﬁx%ggaﬁlrésa@(e\fg C%)g) oveld® n‘g i‘hg “ﬁﬂﬂi‘lari' ! r at eg Use

U trasonic I was per

Cainmittetéyos Shéitaemwlb@l ¢e@itérdmmgashb@ail on usi ng Syner gy
ultrasqund system (CGeneral Electric, USA) at 7.5 ML
i n aByfeseptapise simioeweriistdil s wer e avvake and

rest r.ai ne e i [ t
unde{?con&eﬁl ‘lcsan H@gn [ onsngjgg %gdggmgqar%n farms,

Jdrﬁﬂﬁtﬂfmmr&élpchem stty- Skel et al rruscl es from bot h hind
linmbs and |iver tissue of sacrificed ischemc mce

wer elir oz¥ale hmouth lé BaddHE raise (e faeres, Temealem, Israel).

rEnr; ﬁ gi Fg ln 'aﬁfale ?x}nd_ %[%é nlk‘l?ﬁ@(l){ dclﬂe S/Q]%(g:ﬁ gr rkias ?}%}gcrx]énq émce hybrids of

CBVB6xSIARP. ml&T(thnlﬁpMQ{ﬁ Cell (DT E3430BR)0St ai ned
usi ng nmouse pol ycl onal anti-a-SMactin anti bodies
(Sl SMale_gpd demalp)3 nwamg»#%@ﬁ@r-messm& the d-ugifergse gene

F@lﬁé)&%ﬂtfo of Niknk PR P gégrkl %I‘ ](95Kb}j cﬁe ﬁtl%ﬁglyﬁ{%gs %tfal. d.

e sections were pr rom
Clisdaenil@9nmismid35-13443si tu hybridi zation with either
sense or. anti sense DI G| abel ed probes to VEGFi 6 or
B migs WeergrevRérthedriptda ppbathgerselerqsil Ryseqpgh Institute.
dete &;lgeg pelaiy es e o J”%ggte (Roche Mol ecul ar
Bi oc erm rmany) Background was

st ai Tiedssay m éf“ﬁtllem’cy gidetssue bpifritp) bX&9stlumgl of AdSPPEILuc or
U trasoni c i mages were processed using the |nmage-Pro

App M grct o enongissuc-gnoetdica cey%@b,newessusmdeér iispkiOngel of
pIM-s)iol répﬂ lm %n Lg{e\?\ggt%lcté ta1 g %?%%;en tg%%flﬁ%géeremabove

L&tl&;rasstabﬁaky ﬁvaﬁlawéyéﬂ Angl MSI3$) ebﬂt%?&iysq{o@tl%cfh@h To localize
statistically significant di fferences was perfornmed

celjulas distrabutiva of the expsessedapmmter gsnes, el SRBEnLORR emadSCMVGFP

(1&%@ iff 1@5 gll ?E}% a%%qgal l1n %v%re %X PF ?m 0 ékaél%%l ULtT normal
3 afbithidly, m@lee(IS@]BD@ m&ie (IHTP %xﬁ@m wab et dCc ild Yays post-

injection. All mice appeared healthy and no toxicity or inflammation was noted in the
liver or other tissue. |

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 um 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,
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In cancer treatnent, anti-angiogenic therapy targets
t he evol ving vascul ature whi ch nouri shes the grow ng
wo 20055801 kman J . N Engl J Med (1995) 333( 26hCT/II2B05/001195
63]. As the research of apoptosis, or programed cell
death, has progressed, nunerous genes that encode
sel ective and efficient cel$3 death regul ators have
Beietiaemele dsta¢l) brass s tladswinbidity. it ordﬂhmeﬂéhe Bveatfaentivity of the

0 The resenI .St ud ever al
PR3 RS Ch A Geineomeh aPEF el 1 Ui 7 GFCHGe R grggpels
wéidis@bl e for anti-angi ogenic therapy. Sever al

pro-apoptotic genes including MORTI (FADD - Fas
as s oloi the aiingpen timolo maidel, thepeadisr(1 x B n@isknl Aock sdi mhysiological

003824), .RI P ept.or ; | nt r ot ei
solTBAHR “HEHRIP e vt (B8 GUES backaBi 0. BRRY-She dhys post
infRASAAKSPRPEAS AdSPPRUTGY, AASOMIT 24D AdSEUY G sASSfufinl) were

GenBank Accession nunber X98172), CPP32 (caspase 3,
in@gstedadnto the twer asua (Il er lmmaysly ead harecvitUeos Qa_t):cted as
dandl? Fa chinmera (Fas-c), a previously described fusion

e(?fn PYeath r eceptors”, constructed fromthe

ext r maRé lidtadfatit @gh& nédel Tth@&usa(lssdlosf&uymmo mﬁm@ﬁ%mgwal

and intracellular regions of Fas [Boldin MP et al
safing) welsdmiecttd 36 theominellopt-parbér=32). s BéheRithe tt&n¢rat)ssu@ r@ched a

T N A S AR .

arRedtRéticdnd sedrl Lot REN FolHES da ?99&& sﬁ ryatﬂ@mr%és AASPPE-1,
constructs were co-expressed a i n BAEC

A(iﬁzRE -heFRoAd MM dgton é‘ldSQMYﬁFPh yve@ncuems te é1e| mequseftdikyein.
as nonendot contro

post M Pa< el RBRCeIe s TE R o > 98 Bost viral

infdctiOn, aR&iLAsudl WERSKOBYI alﬂl@ﬁé@fdr%ueﬁéﬂa& MIEP activities.
Identified based on typical norphology, (i.e., snall

and Pound hedlipginoddli ng f1 uor escence micr oscopy

(Fig S ;2a-b ssessment of L otic

phenM{aFe V\n/}aosn)[ hef(}lec{:gag ' Hﬁceel%eg?r%ﬁe#‘ﬁfzsg %bysubcumneous
injdctign! o€ Sodiamf ent@mtan &6 Qﬁé/k@n Takir thagksoneRt Paléd 8id §&m of

showed t hat TNF and Fas-chi nmera induced the

stmlgjﬁ mSIWSGﬁﬁi@ &be ln¢isu<3ns|w¢r@ma@e@m@lm@lr@é by 4/0 sterile silk

2t EuiliathicrBRRER IR LBl e LR arram RO FRer o days by

'H&m{dl 6 VoUW RBrandlafitibGRBSRANEHdhishRHEMIsBF Wtdising t he
Fas-chinmera (Fas-c) gene was selected for the

genefen oy pefst Eneisiensnidl| pﬁvml/ef:t‘\déPPE-ltbsc @Se%ldiGMVLuc were
SRRSO R E A BTN B v
sdcAfic&OaMd Dhcifefask Q@tlﬁﬁdw&t gstayddbas! ddéér%mta%bvé PlREhJ: 6RBM)Of the
incision site and in the normal contra lateral site as a control.

Histological examination - In order to evaluate the extent of angiogenesis in |
tumor and 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
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A cDNA encoding a full length Fas-chinmera was

subcl oned into the plasm d pPACPPEIl - 3x contai ning the
wore@scssas pr e- proendot hel i nl pronoter (see Fi gee®IN20)5/001195

Reconbi nant adenoviruses were produced by

co-transfection of this plasn1d with pJML7 plasm d

i nto human enbryoni ¢ ki dney3%293 cel |l s. Successf ul
constradtedc o diesngibad Sn véardaBdoonaj A Fe@Falalffblssumsomnﬁorgene thefapy

I d
aiteels F P ¢ Sedfaentit | $0URAGEAE) AT EREC DN TS iy
pAC@WE A 1Wa§rﬂ1dt 0as | Adhiead &8 fnch@e élfheAQhéD F(’:E—)NA fo(r:I murine

3x) - Fas- c. h post transduction cells were
VEGHm@ €GénBank Amceismmmlm MU2A0)ei rayPRGHeB (Germﬁmtkn@ccessmn

o e Bk A oo S ShndSpBEEL RS i

eaﬁly%r%ﬁmer Afhd RTTHIE-ai38d pla@mFdsg Yh 6wisibh tRe NIV pffoter was

m grating at 45kD was cl ear evident and its
repbapcrdebsl e madifidd seumiep emdomégésfﬂﬂﬁgléé@rmomoter were

fol din expr n of the ric.pratein
ey B B a5 B Peh s T, P o Banstected
witlRpiNvi eNSueRd RefaiibRIRlceng! 6 gRherb® 8R! Warious recombinant

transduced with control enpty viral vector. Thus,

adehewsise®s Ul'lies virusek i wenedpropagatadh s d8eioA Y a¢lisranld aedged to a

ene tran s-¢ results in trans ressi on
oEOraon ot L5 PRUSTEY oyl Eecmt e et

exXPr Pk Fho'd@ljlgf fi fndal?ﬁtﬂt & emih wrRNslie Rkidp 5' ~CRialeSanth ﬁ:male
ability of Ad (3x) - Fas chlrreratom uce

CapRIt mmes(lﬁrlaenﬂdtdwbnaﬂ L) gacihsatdlsngr ha veagks AE age, were

h Fi 6. f {
3R et o et B TRt et Pf EBappiee of
Sl‘ie%%uMeﬁg:al TCfereHiAG NimBNAch&sial Was Glikced ©B4sBd iously
and BAEC infected with Ad-PPE-1 (3x)-Fas-c (103 )

ddsenibasoprptvebbff adintabal eted Mbusedinedd mf aoeilogsnesw Am J Pathol

1 RRG aBBER T Rt el BT MORFERG B pdiom

(49 Iﬁ%}’kg |IP) cmtmﬁg shaviild oF thofiRGL Rzt £R1MA AkteMi WakSiBSted,
, mai ntai ned nornmal appearance and

p@xomtl htor &teeblfmehtll@l of eths cbaplmmow tand 10¥pligdl aptedisentlade days
a m ni nal e deat h (dat.a,not shown

g DBl Pr LR Dite U8, tarBR cadshiiiBs PheSBy Wehe 1v.

mﬁ%nﬁﬁ%&h (3x) - Fas-c was effected by expressing this

virus in cells expressing the reporter gene G-P under
t he Ulmspnic miagtmg RAFadonpr onagieg wagpeifornead alehdays mtarvals

el sttt Svugpe alimutd SNEn coRm B LS 7.5
MHAP %%Bgﬁghlc V&Q&ﬁ@ A rfiRhlsSweR- ﬁv(/zﬁ&séjddic ?&ttéﬁ‘n&d‘ WIRR nRlging.

virus a G-P appear ed nor nal
Animals were accommodated under conventional conditions for up to 90 days.

Immunohistochemistry- Skéletal muscles from both hind limbs and liver

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.
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The cytotoxic effect of Fas-c was quantified using
crystal violet staining. As shown in Figure 7,

wo nfoepsisen of BAEC and HUVEC wit h Ad- PPE- Fas- cPCEHL00801195
innortality rates of 57 %and 65 % respectively,
while the control virus did not affect cell viability.
The endothelial cell specifi’city of the pro-apoptotic
vectlvrSlmdhﬁPEitﬁd@n was paeskeistal musde spctiank extre pgepagi from

bl th t t
bolfE T TRl RS Ba eykrie! SYOBUEION bishasier sme o
anNsen@E EllG lg?ﬁ:'l'@l Th6FesB.to BVEGH]ss (020PDIAF-BeRfisNQbrformed, and

fected by infection with Ad-PPE-Fas-c. In contrast,
dlgchegm oiiOhawes wdstectad Ag- OMiDEGSAR  ¢ongugsaesd (Bpglpft ddplecular

h |
BigthspEs, NSt S SQM D, RegRe R Trrstiied Su ety

the pharednopssOineC- BAtR6hic ihages %&C?io‘é@ss@rﬂlﬁﬁg th®@mage-Pro
ability of TNFa to augnent the apoptotic effect in

PlEa softwareptoelss(Meliz €lybsrnahics, iSilves Spgag, eMD)HuMambgNph colored

0 an.e dothell . cel | I 48hs postV|rus
pi¥eTy B e R Rosha e eparefisiof peae <Bfbulaltor caspimase
Vi asdididsear@maipisayed 24 h later. As shown in Figure
8, TNFa (10ng/m ) induced a 73% decrease in viabilty

of Adngbpgis betwesy) groups for istafisticallyl sigaificant differcaess was performed

BB TEAAPNA L 8 S TR 8 08 sl

m&dsSEanti ate the effect of TNFa, cell specificity was
addressed. NSF (normal skin fibroblasts), DA3 (nobuse
manmary adenocar ci nona), D122 (Lewi s |ung carci nom)

and B16 nel anona i pf i th Ad- PPE- Fas-c
or a control vi rﬁgﬂ@’%‘ﬁ?‘?ﬁ#‘?ﬁ%ﬂme was
suppl enmented with TNFa and cel |l norphol ogy was

assessed fol | owing staiEXAMPIE crystal violet. As

shown in Figures 9a-e, non-endothelial cells. infected

Wi th ka—v#ﬁEwa&ffvmpglﬁP&‘yéagm%V"hﬂbé’Wé’ffé@ s6lfs (REEO
not affected by TNF. E% 3)5 g' hand, adenoviral

medi ated i nfection of 52\ Fas-c resulted in :
mar kiadcatleqr iecat@ent ante hhgivgealnd thetaypywagnts'lms ewalyirgodsdulature

T T e
61 LB S, R o) 1 A s
nusdrbes perfes ahatcernsbde sdléweive rait cdfieientMall ddath regulators have been
R PRI ROR b A 1 ORGSR UBERLE Y41 T4odai 11 ¢ vect or
Ad- Cys E{%§en@ stu@y S6lenddfRveral pro-apoptotic genes in order to identify an
agent most suitable for anti-angiogenic therapy. Several pro-apoptotic genes
including MORT1 (F ADD - 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 previousfy
described fusion of two "death receptors", constructed from the extracellular region of
TNFRI1 and the trans-membrane and intracellular regions of Fas [Boldin MP et al. J
Biol Chem (1995) 270(14):7795-8, see Figure la) were PCR amplified and cloned
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dependent apoptosis of both endothelial and

non-endot hel i al cells (Figures | Go-d). EXAMPLE 5
WARPES4% 3X) - Fas-c i nduces in-vivo grow h retBeTHI20€001195

of B16 nel anoma in mice The B16 nel anoma nouse nodel

was used in order to test t anti-tunoral effect of

Fas-c expressed fromthe PPEl-3x pronpter. Bl6
lnﬁ%rfﬁd&%‘?% (Inyitregen.day- )m@mﬁhﬁf’e%’ﬂé%ﬁsww@&f%n@ws‘w}” kpown

: of 40 C57bl/6 m ce. Wen the tunor
pl{ll\gn}gdl'“l e%m(lage the m ce were random zed into

4 grlihm Iﬁs-af)qbtbﬁa\fgene( b()nst‘rﬂélts vadre coalxpressddnglend math; pGFP in

ii) control vi rus@tledeno virus caontaining |uciferase

56t (Revirg) ApptipBrdptelialt eells) apd 29 elfspphich. wgrepygd @s non-
el AR, WS ATRTERERI 2L UEKL o8 yng

fladrégceAbm{Mbécopya SA poptutic tislisomsite identifigd baved basypiddimorphology,
receptor chimeric gene controll ed by the

(ige rimsHcrndriennd shaps using dluorkense GriptossoPyURigures Zaeb). Further
skss%ﬂﬁhb o?ﬂt%e‘lgéé%&)muc“@ﬁ J&‘?@%Uuﬁg iRl %F@f@e&xg | Riroscopy

own I n unor Size was

(nglﬁagi 8alNu Qhalﬁﬁ'roﬁﬁ’&h of e Rptaticosffobt shdwddd fhas MOIHSI TNFRI
npared tgo control mce. Tunpr wejghts at the en

artquaStcma@mmucsé thedhighast apapéasicl %‘Wétfty InBARE and- 2|9F°>Eells (F igure

L )
et SR A e AT
ait Uflfivd Zyrgeded forrh eBasetl i thései rosullf thettagshivhdra (Fass®geae was
Lew s Lung Carci nonma nodel: Specificity of expression
seherdece fari thscgensratipp Hifpr denayirakvestnr tor gquedm fpnti-angiogenic
the%% | (3x)-Fas-c chinmera was further tested in the
dstatic Lew s Lung Carci noma nodel. Lung LLC
nmet ast ases were induced in male C57BL/6J as descri bed
in detail hereinbelow, and mce were injected with the
viral vectors AdPPe-| (3BXAMELEPPE-1 (3x)-Fas-c, and

AdCW, - j ' .

Nt ol B A RS 1

harvest ed dananol bfichenhadified BRIs] phoneiterV(PPE-1(3x))

N A S8 g RS B i
@?‘PE? 3 lc%qtazﬂr?n lﬁég’l'ﬁ@@ gheear}])@h&;tﬁéim éﬂﬁSt& W Figure 1b).

eari ng ung ts not I n star cont rast to
RanHnnmchdéhmirdshﬂJMemﬁ poddubadks by cr@xtmrs&‘stmm of rthishgasmid with

-Fas-c¢c-treated m ce (dat shown
p@W 'éﬁﬁéﬁn it furmgn cmbeppis Iy Giaop3s S%@S@éfﬁah@%’g was
[ nspectl on of lungs from
vé:rﬁi‘éédtha?ﬁegge ﬁggﬁﬂﬁgﬁ%?%ups reveal ed t hat AdPPE- |

( 3x) hFasler tadakmist nthd expredsiort hiéFm astlasesgebealrls rgdothelial
m ce i nhibited tunor Ici’rOWth and reduced the s

[ of
B&E&,\ﬁ;q{ﬁ wergaRsdysed Wit |tluenlé1dlcated tlter 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 S5b, a prominent band
migrating at 45kD was clearly evident aﬁd its expression was dose-dependent,
suggesting correct folding and expression of the chimeric protein; In contrast, no
corresponding bénds were evident in non-transduced endothelial cells or in cells

transduced with control empty viral vector. Thus, these results confirmed that the



surface, while the control animals' |ungs were al nost
conpletely replaced by tunoral tissue (data not shown,

wWGeemorsehberger et al, J din Invest 2004; PCT/IL2005/001195
113:1017-1024). Yet further, histopathol ogy and TUNEL
and endothelial-specific Chgl staining of |ung

ect.i Qns fro 1% ﬁ?ﬂi m ce reveal ed ?h

a ,E\BW? nlle(dﬁﬁ el*-*ﬁ raBS N Sz Sc(rregﬂlf) SR trtansgteﬁe expressmn in the target

cellgt ast ases- bearing m ce caused nmssi ve apoptosis and
necrosis in the tunor tissue, associated wth
extensi ve damage to the tunor vascul ar endothelium In
contrast, the blood vessels of the control treated
m ce were unaffected (data not shown, see G eenberger
et al, J din Invest 2004; 113:1017-1024). EXAWVPLE 6
Anal ysis of 3X-PPE-1 plasm d activity in-vitroln order
to analyze the activity of the PPE- 1-3X, a conparison
of reporter gene expression in the PPE- 1-3X pronoter
plasm d and the unnodified PPE-I pronoter plasmd was
undertaken. Reporter gene plasm ds containing either
the PPE- 1-3X fragment or the unnodified PPE-I
fragnent and the reporter gene Luciferase were
transfected into endot helial and non-endothelial cel
lines as well as to a bronchial epitheliumcell |ine
(B2B) whi ch express the PPE-1 pronoter (see nmaterials
and net hods above). The B2B cell |ine was chosen to
provi de an indication of the 3X elenent's capacity to
reduce expression in non-endothelial cell Iines
relative to the PPE-I pronoter. Transfection was
.acconpl i shed using |ipofectam ne (Pronega Corp.
Madi son, W). A b-gal-neo plasmd was enpl oyed as an
i ndi cator of the transfection efficiency in each case
according to accepted nol ecul ar bi ol ogy practice.
Forty-ei ght hours post transfection, the cells were
harvested using lysis buffer (Pronega Corp., Madison
W) and Luciferase activity was anal yzed by a
| um nonmeter (TD-20e - Turner Designs, Sunnyval e,
California). In parallel, bgal activity was anal yzed
in order to standardize for different transformation
efficiencies. The results are summarized in Figure 12
and Table 2. Luciferase activity under the control of
PPE-3X is 15-20 tinmes higher than Luciferase activity
under the control of the unnodified PPE-1. In
non-endothelial cell lines mninml expression was
detected using both the PPE-1 and PPE-1 -3X. This
denonstrates that PPE-3X is a prom sing candidate for
delivery of a gene specifically into endothelial cells
in-vivo. Table 2 - Luciferase activity in cells
transfected with PPE-1 and PPE-I-SX Luciferase
construct sEXAMPLE 7
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Activity and specificity of AdSPPE-I/Lucif erase

in-vitro The PPE-1/Luciferase, PPE-1-3X/ Luciferase,
WORB63VSEP and PPE- 1- 3X/ GFP were al so | i gat edP¢ioedn®1195

Ad5 plasm d to produce Ad5PPE-I/Luc and Ad5PPE-| -

3X/ 1'uc, Ad5PPE-|1/GFP and Ad5PPE-| - 3X/ GFP (Var da- Bl oom

et al., (2001) Cene therapy 9%: 819- 827). These

constructs were assayed E3etMPEESl y as detail ed

herelnb der to test
Ad5PPE? /’ P ! (T awreond ’Fk’é‘g"éq'?’% "k’{' ¥ ?%%"éﬁee"“i’ cells
epi thgd hlﬁh?' oBAEP K30 xWaﬁ@hf&ﬁe@a Eﬂ@ﬂiubelapa;btoﬁﬂdt“ ghdothelial
and HUVEC (Human Unbl ical Vein Endothelial Cells)

callsr was rristgrnanesin ﬁrﬁesile“mhrreeﬁwp?r GartheBregipendothefip e directed,
endot d wer e ch
S JSPOEH o8GRO LS SHRSPARRHERER oHE i and

ma&ive cellnafl; MUURBE ahd BAEO ifdjted ®lith Ad-PE,1(3K)-Edy-lgesd MOI)
not express endothelin, was enployed as a negative

hasb rmempholegigak rfaﬁgreécpédadment t4¢dls s HRdeTEQIAG t ARAPLosis including

Lu0|f
SRR ol eas Pl BBk i SRRy Bon M cuwe dip. 1n

coritradd, lcei€ lihfeted8Fith Cofreslevikies labakid Yarhé IMOLT mRgaihdihormal
hlgher Luci ferase expression was achieved in

appeanereland | erentCraind  HeNeEdrageduced  widly W0t MQlhpreppted only a
ter t t nDter In the RIN cells,
“@ﬂF%Ed3¥%3%ﬁF“%%mﬂégQSngm' rlgin, the CMW pronoter
pr odpe@shr "iRE@shabifti b€ HRSeytakicV plopeittiea ot A¢-PPREL(Bx)-Fas-c was
ronoter. These results denonstrate the endotheli al

ertesd by exnrpssisie thisevinws-inwalls pxrremp. the eratist gene EKRvmder the

@X@Bﬁéﬁ?ﬁg} .FE erﬁ'g\%lggé Yi Ofvg@egn?ftg &gzg}ggﬁeg 6¢c-d, most of the

tr&%ﬁﬂ@@' PGSR qeRESt 4 L{E{f)i%al\/\/%bSthﬁé dappeatahéd ST2e Houtdh Efollowmg_
cell lines described hereinabove in Exanple 7 in orde
tragsdusiéasy t whereah schliactransduaeie Wi epwirpdnyingn and Ad- PPE-GFP

8e0|f|0|t%aand expression |levels. As in exanple 7,
ﬁﬁﬂt s used as a non-endothelial-specific

- cont TRE cyfotdXiie Effédd Gif FRE-@SPasCyinefisd Qbing RnBAEGidBUstaining. As
HUVEC cerﬁtllnes was detected under the control of the

st BKFiﬂum‘rﬁi ifection of Y€ dnd HUNECOWIh ph&RBEd as-c resulted in

Bl 01 h o RS Rofio Rt V8- MBI PPyt i notatfee

cEifEebigy.! line. Figure 14B is a photoni crograph
iIIustrating GFP expression of AdSCW in the BAEC
i neTh¢\9n<ii<§ diaarll ppeildnity ofthe rm@@pﬂptgm gectohAdiRE-Fas- was

1 3X e activ thel ce

cxppe A Plechie Mo B RNk Rl PR rmese et

»\fﬁg&ﬁeméss%w Beéls foraPR-Dg varfdoB ek, N. &RECGEAE Thyr 8f 819-27.
e

(2001)] were not affected by infection with Ad-PPE-Fas-c. In contrast, the

O_

a

recombinant vector Ad-CMV-Fas-c induced apoptotic in these cells.

EXAMPLE 4
‘Co-administration of Ad-PPE-1(3x)-Fas-c receptor and TNFa ligand augments the
pro-apoptotic effect in a selective manner
The ability of TNFa to augment the apoptotic effect in Fas-c expressing cells

was investigated. Human TNFo was added to an endothelial cell culture 48h-post
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PPE-1 pronoter. Relative activities of the PPE-1 and
PPE- 1-3X pronoters in ceil culture are presented in
wezaapses4d1l herei nbel ow. EXAMPLE 9 In-vitro asBeyIiabos/001195
pro-apoptotic activity of the p55 gene Fol | owi ng sub
cloning of P55 (TNFR, GEnBank accessi on nunber
M75866) into PACPPE3X (contHi ni the PPE- 1-3X
vupls onf@tcmr) withn4diRREeF SACOMQI qfomognsGeél:t/iabwtsoMas ressged 24 h

. BT MR Gt 8 PV o i i0iep T hEF s viabilty of

AcBPPEf l|(3(x) ke OfOfedBdisS WaetR 86 stiaRehi RRali§ WhCeffected by
PPE-1 pronoter (instead of the |luciferase gene) into

T Frealnog or ineostls mfcqtc;hwsthtcentrojyﬂrua(mup) gase, follow ng

by t eten eIIs went

fgurf% 8@1? Za%lgget tl}er Sﬁl{ OctDIIEEﬁ ISPecéﬁ%‘ r moaéigressedy NSF
(SRRt Riri GbEYIAsis)VEIAS \indud hﬁénﬁllhai? eidehdafihdrRa rmrzqadLems

cells. Electron mcroscopy of cells transfected with

lungmgarg@rrwnmcqmdoBil@ mlamdselémmmewt awtlap\@e%l?%ﬁ@%c or a

coflrel 33t o8 ohSihdafeeSiyird il SHERGRERE B el
md\)lw(?ﬂb'l%gﬁ way a@s’é§se@ FbNowing @REAAS Qlitharystg Vidlel FAQélfanﬂiﬁ)Elgures

ereas the CW pronoter did not show any
9asep emnfmdotaelual\netly infeqied fathadd-PREdSs-a ﬁeplemdt rmmabﬂppearance

onf et HogEeeed BETVE DR TrERPE B oghoTiblh G Feton of

BAEE-With Bas-9ERUREELn mhiked YeéB@RiiRIcEll thxbil Wh%n ANAPHAS hdded..
specifically in endothelial cells. EXAMPLE 10 Hypoxi a

Theesmrsslea@veel apoptatic( MREYitc 0f dabrandeivemr bt CyBhepromoter  is

ApeEad A et YR Nt St T PSPt . efect of
Ad @MVEF%Q cSbh UsiddtiRlial telllasviabiiey RFEPABIOWAIY ghfb&ed with the
pot ent stinulus of angiogenesis (in both ischemc

inthicated MOE 0 SubChA(-Feambiatery Saruleteamired| follewing incylzgion)with
,nggv Exp Med Biol.; 475:123-30; WIllians, KJ. (2001)
east Cancer Res. 2001: 3;328-31 and Shino T. (2001)

Cangestabi9!l the Adh-cRdotRdial-spatifid1QEctoNAROXMY Fasic RQBRd TNFa-
reported’to regul ate the expression of many genes

depedentiapoptasisyafthotperidethiehial apd@on-eyidyiheligltcelds éhglyfcmlsOb -d).
andET-1. These genes are controlled by a conmon
oxygen-sensi ng pat hway, an inducible transcription

conpl ex termed hypoxi a gxdugprbkEs factor-1 (H F-1). The
HE- 1 iﬁgplex medi ates transcriptional responses to

AdyBBRIL 63 dgquvddngzswreuvmg;ou&t frengdm«yoxﬁ Blg wfmqmavte mice

gle:u 22%“&4 REe)lan%ftmlt rarllro se m%gg was use% M%I%der toatesctotﬁe antt ?umoral

effect of Fas-c expressed from the PPEI-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
controlled by PPE promoter); (iii) Ad-PPE1-3x-Fas-c- virus containing the Fas -TNF
receptor chimeric gene controlled by the preproendothelin (PPE) promoter; and (iv)
Ad-CMV- Fas-c- virus containing the Fas -TNF receptof chimeric gene confrolled by

the non-endothelial specific, CMV promoter.
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| ocated in the pronoters of few genes that respond to
hypoxi a including: VEGF, Ntric Oxide Syntase-2,
weeyblsepdi eti n and ot hers incl udi ng endot hel i PETIL2005/001195
ET-1. The ET-1 pronoter contains an inverted hypoxia
response el enent at positiopn - 118 bp upstream of the
transcription start site, tffe el enent contain 7 base
pai rEumgrcsizes(length pad widthh e meprureshys10® a diapd aglipesi Agghown
. 5. " - B0 se-pairs, . DR )2l
in il d0rtbite s Ve CBREL Bt w8 Morrdiland Pc or ad

CRVPBXI-@a$ ESRPAEd Y& colttiTBhice.(TIRr Wwiights hashet did of the treatment
potential to increase its expression in the hypoxic

pewiodr weslsp dawentn dhe AdBPE baxiFaskelrsated mieq, giiguren ). Mice

. ek NG al. tiss specific - L1 scheni

ol Y AT TER k4 USRI Ao Bl i e 110)
f unclrn@dition of Metastiitle, discuseyBevi§ Luhg CUrEinbmiar mpadleSpatiticity
PPE- 1-3X pronoter in conjunction with a Luciferase or

ofGrpressiowr ot efoeasy apfd inhabifigr refgtupipr sgrowdieyoth PRE-1(3x)-Fas-c

vect or re undert aken. ife | AL d e
onf e Bl ARl 3 el L8R Bl Lololhdlff flodkLung

LIPC @f@istisey\a@rddpeddeid male BAFBII6] dssddsoitssd inQderdiXhéreiabélow,
hypoxi c conditions (0.5% Q2 for 16h The Luciferase

andgnicgiveye injrpéad Witk theovital grcters AxitEer 1)(E>4e)olnlé€eAdwag- 1€3x)-Fas-c,
g . . ! . e
o JEpRY EASre YIRE: BLCTPRY UL ROHEy bR Bho? G toves
5

200amt136l019f10PPE- 1- 3X pronoter was 2.5 tines higher

under hypoxic conditions. In sunmary, introduction of
t he @rgans sveenhaivasted diem Hppmicepd dayt afferj yral jadmigigisaione and
£ . . I

b AL BB SHr e, YTl e AEMB BT P10

profi6er Sedio SXPRIsEIBA irédirioted to thb eurlbitheading KingqFe8uldd ot shown), in
hi gher than those observed with the unnodified PPE-I

starkeptrast to theawprdistiintione Fag-glcptession oF torCMVaKasagréreated -

oSl PGB B DL BT SR a8 i

BAEGRirftRRSEe8s pafolokRalr in¥pdtion Wi 1ag8gsPirbin- thé Litkatddesrals éontrol
ahd pPPE-1-3X/ Luci ferase. Higher Luciferaseexpression
grogps. reyesled nifat) ARIPPERH3xbrseq admdénigiitionviedthgnaetastapes-bearing

control of the PPE:l- 3X.pr ter than unde PPE- |
mie RO Rup D oy AR S AR A e hune

surR8e! | WisileCcRd Chiithd tah B s PuBSELWER GIMESt RopRedl$ rép1abed & t8moral
to establish that PPE- 1-3X is well suited to

tiggie edatd nay showyh see (atenbrigeressil.driCliplayest 20041 13:4917-1024).
Sg?%g&iﬁ’%ﬁ{g%{ﬁ%té&%ﬁl’af’& :a}n OWL ofIndf %Bcl‘ll(;tﬁel%arl]-_s\p/ciac\{ﬁ)c 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 A

unaffected (data not shown, see Greenberger et al, J Clin Invest 2004;113:1017-1024).

EXAMPLE 6
Analysis of 3X-PPE-1 plasmid activity in-vitro
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expression achieved with the PPE- 1-3X construct
translate into adm nistration of smaller anounts of

WOMA6/OTISHS, in turn, will serve to increase speCi/fL2003001195

even further. EXAMPLE 12 Efficiency, specificity and
stability of AdSPPE-ILuc in-vivo In order to confirm
that the endothelial speciffcity of expression

obs dmoederite amslyaephe activity of thegPPE-0-3% < qvotpariroraef repertar gene

o0 i L bR b 0 R B SPT VRS) oce

plashhidSWes ARMG RPN ﬁ%ﬁir@:ﬂ éeﬁe WMsHRds BbMBining®Sithdd thBEPPE-1-3X
in-vitro studies, Ad5 / Luci ferase was enpl oyed as a
fragmpat iov dhe onmpdified RAB- braggenn st theorsporfteraghma dwicifatase were

vectors,  the cjfig activity. and stability of .
e R LSk 1 pi s eedashelioR L PRt aefl Bcto o bronehial
ephithSIRHE elPBnA TR E VhidReS rest AL PERUIMBOMORY (st Flali#a® and

19 (Luciferase expression relative to expression in
méthods 3bcvatl ThbIB2E3cgll ling fvas sbescaxtpmeewiloan asdigation of the 3X

ercent age, of tatal expression in the.body). As .
cIGR B S P oAU PR 1o0r o Bl b ipefelaive to the
PEHE phdthbibe MRsRf@abh Wak YcdonHh &S usidiElip st @m PR Promega Corp.,

expression) was found in the liver. Luciferase
Madisoryi Wi). doprigalehdogpladmyidtvwrs daRffioyedmsampndicatan of thevieansfention
e liver (37-54% he t ot r essi The

Cef] hgr_lqy l&gﬁ?l}(,?de 8‘3(“;9?@{,1% %Oo?’?cﬁ\ﬁg‘ﬂﬂ?&%g%f S??E?gyi Hﬁa‘ﬂ]‘fg aorta

(23-RptQbht HiRird Mt hraRFEN 0B X e QSRS %r@%ﬁ?%teh"us‘i’t?g/ Bsis buffer

post injection, respectively), conpare
(Pratacgal/Carpi f Madisen, tWhataed huciferdsgp acovity 8Wasofanabyzed by a

e T3 08 e TP )Mo B o Ao bt Barafle, pesl

~ acibRy hWils BRalRERRRIS o tﬁﬁﬁ@laﬂiﬁg for differen ,trﬁnstfd.)rf%hl(t:iéln efficiencies.

vascul ari zed organ. Therefore exam nation o lul ar
Thexyss@issare sumintanized or Hrgnse Wasndiddelet2ak bugifeaase chetiwity auoider the

cogfafof W 08, &P dd tsp biebre oL o BT SRt daEipnirol of
thé GRRbAYTRH PPE. 0UlEforfentdtRNA ¢1ikindds HRARME kfe&id Ras detected
absol ute Luciferase activity (li1ght units/ng protein)

using bdile theoPRE3 apd)PPER U3, VEhis déBpnstrfatess ttlsat 1RRE 3% sct @dmising

caiiasyor Qi ERE 3y En s cifcally P anGUR RLFeI A post

injection. The results in the aorta represent the
pronmoters (PPE-1 or CW) activity nostly in
endoldidé 2al Ligiferase activipeint &ells temasfeceed with R€H-1 wed PPE-1-3X

represent their activity nostly in hepatocytes.
Lycgipsecorsfradsays of efficiency, specificity and

PREm@! [ 1Ty OF JAGsiRRbe dctivith inY leddBthellal 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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BALB/ C m ce The experinments of exanple 12 were

repeated in 12 week old BALB/C mce (n=10 for each
w@emap31seh order to denonstrate that the obserreninL2005/001195

results were not an artifact of a particular strain of

ani mal s. Because Absolute results with the adenovir al

vectors were |ower in BALB/® nice than in C57BL/6

m ce, the Luciferase exBXd3d€PbE 7 s expressed as

per cent age,.of the total Luycj activity i.n all

ti ssues. ’qﬁﬁ‘é'_;yh YRS é’?ﬁfgﬁ’ﬁ?{"e’f' esrgsee%b‘?ggsi on 5

day STHROBRE- Njueitrade) PIES | SRFBciRehse PRENG/GIT 8R&DPPRS] -3X/GFP
Ad5PPE-1 (90.99%, and in the livers of Ad5CW (86. 29

w¢rﬁja@$>t kigntod ido the &d§rplasreidno I?rﬁéll*f@al?émprﬁtlﬂelcra@lda&xd E-1-
. atioecl oPE |
X, PR, 26 b A R 30GE P oa ARGt a8 e

théapy V8:8Y9BRYE daptesd 0&dnstriite CiveN dsdaye8dYkepisteld! 99 detailed

observed (Figures 42A and 42B; AdS5PPE-| Luc -open bars;
hepgigl@iam.uc- bl ack bars). These results confirmthat

regardl ess of use .strain, tissue spegcifi

{ e poS T fRor BRAPE Y b s Bl G, PR R <7126 Bluman

bréhdhag tepitdial e BAEQ aB6vihie PatRS Ehdotklial €2Hi)0dhd HEVBCO @uman
preferential uptake of injected DNA by hepatocytes.

Umitidiopl_¥ein £ndethelialdrelispware undertalieno fThgentbragetel iseeexpngss the

cofTFEE ot e, R RS AL BB of he s

conftradt ¥iPan End@eielfal bl She RN (R IulinbfP el @ht V hadh dés not
t he adenoviral vector AdS5PPE- 1-GFP was used.

expesCrpdgtielinQyas employeh anel aygaiine corfeql and transfected with the same

- iial -cel. i fii ' | Fi .
co et SN Pl ETIFERE Rndtting FOHRo U7 BV ot WS used as

nowdidbfheRAbpadific th@tdl it hB selEAndver € anal yzed by
fluorescent mcroscopy. In the mce injected with

Ad5 diiar R 3vadearlyrillustepies that higher dyusiferasd exprogsongwascashigged in

U o toc nd,Ne. expr, [ s_det.ect.ed
e PREE' R HRAEE RGeS PRETE PRESERrOIHEC LRt the
CoON picksdter. A SRPERIN GEIR, Ivicle e nbi 68 chfdtBeli #R, . the CMV
showed no expression in hepatocytes, but signiflicant

prempice peddyaed mosh doeifranieatctiviy Ithani the tRFE-bipoarotee sBese results
R I I T R e T A

expression was detected in the endothelium while none
of the CW derived expressi on was endot helial. These
results indicate endot hEKAMPEEScificity is preserved

o S I PR SR 208
I pl THeANdSPBE BXV/LiniRY£6tdndNA@SPPE-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 bromoter.
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 éxpression of AA5SCMYV in the BAEC line. As is clearly shown by these Figures,



10

15

20

25

30

angi ogenesis in grow ng tunors. EXAMPLE 15 Assays of
efficiency and endot helial specificity of AdS5PPE-|-3X
woameasdARISPPE- 1-3X GFP in-vitro I n order to PEt/E20031®1195
the relative efficacy of AdS5PPE-I and AdS5PPE-I-3X in
driving expression of the rgporter genes Luci f erase
and green fluorescent protei’n ( .1n cells, specific
th%lé’tﬁfgl% PEPMQiEfoish BIOT@[ack g i emgﬁ%‘@itcs s-j ‘Rogpereglts clearly
. ' i escri ' v, 5,
indiEHP o s e R CRE oY B R TORTRR ot RRTHEUfy of the
PRB niprahter. AR=RIfEre | dcticitien @f AukS PPE-1| &kPPREIe3 X rmpbmytecs inocell
ascertain the relative change in expression |evel
culiBreasel PESSerdebint Exanpde 11 Reremkelo®quence. Resul ts,
summari zed in Figures 2 1 and 22, indicate that
Luci ferase activities under the control of the PPE-
1-3X pronoter were 5- 10EX4mEBLE9gher in EC |ines
(Bovine Aortic Endotheljial Cells - BAEC) cornpared to
activity i nlHOHIreAsReyIQEProrPAPLecactivightf the £aP Rt -
RN pdielvin &!%Défgniﬂg%f%!s TRNFRI| GehBiikoR&S o dubiet M75866)
(Fi gures Zgl and 22). Figure 2 1 shows Luciferase
intoc PAGRAE3SS (Camgdiningnities PRE-1p3 2t piomoiar), B2, iBAEAGRHIV, co-

e eMReH PR R alaAl (R PR LNELH Fato Al

»C?ES@E@/ ‘gyérf'bﬂnéﬂ N Qﬁk&fbehlfﬁ&éiqw. @fieﬁ??ﬁl\é’\%&% m%vz%\sabned-

is construct was poorly expressed 1 h BAEC and
dovaistream Thehe@PE- hipydvester | Gugttadodf theciutiderassegencpime sthoMNotl
was _observed in BAEC cell s transduced |

] | by . .
regtgsiipesite, BXIlADNAJ e tolloning Ry tiapyparicg it injo PHpgcompetent

Ve [ ) [ ] -
1 DT R S, Sl A AR o
vibiewe! discefaitsle #tdm nbiialf RtlasEieatedn midryscbpy bhieells transfected with
endot helial cell lines under the control of PPE- 1-3X

- thp iserapeniotim glasmidsi sheaved; typisal anpsprangeael anapiosise sepipymipg the

-PPE- ter and 23-47 tinmes higher than under the
Vlgl(@fff:lr'%‘%ug)gpt he CW pronoter at the sane infection

condiJhdednibe ¢omtrotId¥)the PRES]-BX slompter cafopesisa@hs indated by p55
Luci ferase expression in non-endothelial RN cells was
ordp @ epdafialiah cefiefEieTa did)1 Wheresnthe SIMYf propstacilid not show any

cegl:] g&ggﬁ{ a&t_ﬁ}é&u r]ﬁm?f@a‘se Ilﬂldglr Ql?g c%u%éoﬁs&apbiﬁ- h%%g?iltdaF&EIddUCe

are rnactive In o nonendo

apopldsislih AeRGSRdell AineslePhade révblts Oiilidatd thaetsy swepleying the PPE-1-
t ransduced. BAEC was ) ) . .
3X promoter, it is feasible to induce apoptosis specifically in endothelial cells.

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 é 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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enpl oyed as an endothelial control. Figure 22 shows

Luci ferase activity as lightunits/ng protein in HelLA,
wokEEas1SMSF and BAEC cel s transduced by AdS5PPEET/IN2005/001195

Ad5PPE- | - 3XLuc and Ad5CWLuc. Transduction wth

Ad5CWLuc caused high | evels of Luciferase expression

in HeLA, Hep& and NSF cel |% These cell lines failed
ETd. exdhesss genssi firer esrolindidry @ heonpoon raxlygesf-senpiag| paiimelay, an

ing G R T Rgoh R Redmendtron el Belrd iy TR HIF-
1 RmPRE- thbdibte trafSt?ipRbnd1- rBsfdiSesetohhiok RAbf bddling the cis acting

Luci ferase expression. Taken together these results
hyipesiiagetpensibatlemeny GtREE dfdarget genpe B BREueacenserved sequence

b hATS ATOCRPE 1 o S e Rsoet Rl TR L g VEGE,

NRNOBSR Ghthdd-NARRPBINRandlotisedd Riuditdéddodielial1, HYe1. The
3X sequence to the PPE-1 pronoter al so 1ncreased

ET-dvplosotdr @ntzénrs &ri iroiegsd dyporpa aesponseed pmerfsitapositionE=g 18 bp
lines ovi ne Aorti ndot.hel.ial Cells 5, BAEC) as,.

upsigE A gbe ﬁfﬂ{‘Si‘aﬁu@tW@iﬂE%geAhé SHREH capint b hs 854 is located

bERWRERS IPATAD BAELPT AESHUGEACUYTTI =150 bge-BAR! 6SED 2D NO:
of GFP was observed using a CW pronoter in this

~ S.experinment. In Figure 23, panel A indicates

Ad5PPE- | - 3XGFP transd cells anel. B indi cates .

naerBe pesporiaielnd et Bromgted 2iring. o GYERIS Sesponsive
1&%&@@&) R ahdd: tHeNpoRRkiHEt doOhcRasd hE SPpr&SRIMENRC thel AYSbxi
© the PPE-1" pronoter es?gni ficant Icy aisncr e%esf)éq expr essei o%#bxw
mgfrogniveonmputr bEtumener ifthemie disaas, ithdi takieg ithdumpted tissue

abil jt f .fhe 3X sequence. t,o function as an .
SeERiSt HBOR IsShaRie R A e T SN ARG BE e fungtign of
thOMRB! ARAYE GaRe pPel lnFroHcQé}SéﬁH'm@l-}b@ﬁr%&\S% in 86 EREon with

1-3X-GFP and Ad5PPE-1 GFP transduction resulted in no
a (ieiferapr @3 sOBP repontayngemadartdh delinadred byl an gdDovidel aector were

%PC% and normal skin fibroblasts (NSF) conpared to
uRgega "gh expression under the CW pronoter as

SUMBYdifetfle aBtiTibIMARS thdconfrol bF e EPE4 ppbav&: 6Fthe PPE-1-3X

expression in SMC transduced by noi =l of either
prad®RPEvds-caxEERd (ip BAFIC #llsamdeoievegicRnd hapetic Bynditirisl (8.5%

AL T BT s e
‘hi%fé@r%ﬁ’éiﬁéﬁp‘aﬁhcli’\ﬂot}l}péﬁiﬁ'fﬂ%ukel's@éq:rﬁ 7 apgdidettho EuciFérgsléFa%tivity

shows results of a simlar experinment conducted in
uridet athe edongrol Ad" PRE4IFEX ppremiotanswis U gimgsahigherA under hypoxic

i ndi cates cells .trapsduced w Ad5PPE- | - 3XCFP and s
cqpaiians gn; HmARY.datregictign of ﬁlﬁ&é{]@s@% iy g BBt s il
czﬁggﬂg&g iﬂ@édsﬁlglr;@ggﬁsgigﬂ eVl X VaR B S fe8Hnks RMypoxia,

G-P tr uction, no GFP expression
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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resulted fromtransduction wth Ad5PPE-| - 3XGFP

transduction. Figure 26 shows results of a simlar
wexpenssent conducted in Hep& cells. As in thBCT/IL2005/001195

previous Figure, panel A indicates cells transduced

wi th AdS5PPE-1 (3X)GFP and panel B indicates cells

transduced with AJSCWGFP. Hgain, while high level GFP
exprgssion €3G 8.7 amdil .6 endsmoore D3 OMMERRd tundersttie coritom of the PPE-1-

SKmepen Baaeendds; i E057 oot ol A0 OtV E: end, BAEC,

ref?;?%@ﬁ(lélﬁe ntl“h@sl‘én Gl Qoﬁﬁ}nwstﬁoééle bleSent& ih@reiﬂ%\%pﬁ] @Ml Wdive to

gure, panel A indicates cells transduced

estedbbiFiPEhal PBGFRIX andelp awited t8 diractingdtighsleyel expressiam sphoeifidlly to

i th, Ad5 P.. Agai n, ile high |l eyel GFP expressio
era LR EFTHY ol ANSGRRIEROL UM B i ERy G R IEVED of
e)%i(é%'éi%ﬁsécmévé@skﬂltﬁ etk PPRM-tXagnditedt ®ihskkd fhto administration of

d5PPE- | - 3XGFP. These results, taken together,

smalltr ampenta oiDYA.| Ehie) in odrnewdbseired todhcregse spédifidityyevam further.
hi gh 1 evel of endothelial expression is obtained by
using a nodified PPE-1 pronoter containing the 3X
sequence of SEQ I D NO. :EX¥4AMPIAVFPLE 16 Cel | ul ar
| ocalization of a reporter gene delivered by
AdSPPE- | - Ffficiengi\spedificior aret stabjlivenfetdhPRE-{ bwc igevivall ar

| ocal i zati on tte f a,reporter .gepe expressed .
it Gk Rl bR B <BanBARY Gl SRR o B RG Rpgerved in

exAHPREE? kirdusH PO and ndd alfRRifaéedt oMar @iltury, @d AdSPPE-0/[icHerase
as descri bed herei nabove. Five days ‘gostl nt ravenous

cangfredttwasninjected intoceS Tity/e mige ab dessaibed hareinaboye inj ‘Sldssue gene

wer e. anal yzed, by. g, flLLuorescent .m crasco .
REGRIOR BT Algher AR QEcTviEs SIS oRUEC VY Ligiferpg was
e@ﬂ@%&ﬁﬁld@gaﬁ@&(ﬁlt@f. the liver, kidney and spl een

bl ood vessel s of AdS5PPE-I-3XGFP injected mce conpared

to thedloxdspiieitonpfiadpmayviralveriters, thEispreifesaiyitpand stability of -

Lre resent at i Vig.! uICLs. Fia%glli e. 2$At\ shows | ow | e(ge% GFP
BRTEE P oS B H G0 f e MPATVATE ALY i KPS 2D RFBY Y STES are

sUMmaiZPAUS Fibik eI0t @fickbrade EpResSibaRREtivEIE expre@itiLin?®Rr) and
shows the nmuch higher |evel of GFP expression

Tatde dI (Liunderhseosnpaessioniasra prrcantage3X teleh exmessionointthe body). As

constr.uct i.te.the hi expressjon.in the Iini.ng of

oPREC TR Sl Eiteriee el dERE RRRLE e Lkt v S0
ofNBRAEACHI B SexpisiOR) Whi foufiRiih AR livk, GRlifefas@A&tivity controlled by
- splenocytes (Figures 18 and 19). Figure 29 shows

the itk promagten/eay lowet trethé tiven (37 ey of the satel twidyienprestiay. The
PPE % derived expression was much higher in the aorta (23-33% of the total body
expression 5 and 14 days post injection, respectively), compared to
Ad5CMV/Luciferase. treated mice (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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bl ood vessels in @L_‘swrmr,(o,gg/‘,he rmr(i‘t.m LEQLm;)deI

AdS5CWGFP i njected mce (Figure 29A) , Ad5PPE-| GFP
(Figure 29b) and AdS5PPE-| -3XG-P (Figure 29C) injected

worewe/0515k5 exhi bited | ow GFP activity in ki dneyPCBI12805/001195

In Figure 29B, slightly higher G-P expression is

visible in the blood vessel wall (indicated by arrow).

Fi gure 30 shows represent at?e results from spl een

ti sslableB i hieiftrew enpressiondBOMZERy Si ¢iided days post injection of

m cegEi-qur.e AJSPPE-| (GFP injected mce (Figure
SOB)ﬁglﬁ% %&é}%)-?‘{séa@ﬁ%"ﬁsect ed nice (Figure 30 O
al | exhi bijoedesd 0Vfs [ evel G-P actiyuty in cells of tjhe
spl een. Hilgjas GHP activity is visible in the bl oqgd
vessel s ofAdSPPEG ok M ECt ¥GnIh& & poiadT cated by
arrow). These requlits confirnmed tthat both the PPE-
and t he PRE-0rden 3)PRBHl ONOL|EMY ar e enfl®t hel 1AV cel |
speci fic i[Rmvi VO.[130BRY Tlukdbbher slggest {imads activifty
of both prionmoterqaaag | iimdsed | n|a0ek pr phiderating
endot hel i gh—+ssyefi—eht-eot—vessehsgfheatthy
organs. THereford, assays in a tumr ang| o eni ¢ nodel
wer e underlt aken. MPL 7 Assays "Bt t fie™Ad SPPE- |
construct |V t ungi>Heovy3Ltiler i zgt'P8h i P2¥'%o I n or der
to ascertgin the {&B%l ity E@FADSPRE 6t spedtef i cal |y
di rect exgh@SSi Offoedoia r|eROster ¢aae t 02argl 0geni C

(descri bed-hererAgbayeHuAgteral s prtragihoas)—was
enpl oyed. {'n a one experfi ment, Lucif'erase expressijon
in tunor neovasculr zatfi%% was 1|€&Ped {438 days post
system c i|Wecti g8t AdSPRE- | Lytyr ASEWLuc (10 10
pfu/m eadh). In ftadss expestd ment [eEPst ef@ € i nj ectijon
of Ad5CWLp&erehsO QTold PT i A8y and |1§RisaSt qds.b:Ga L UNDT
nodel s regul ted i[Rsgd Ni MR (o, &XPr esdgion | Nahide primefry
tunor or iﬂag—he—ﬁgs‘;@st at?g Eu“g ?I’d'".‘g | o‘végfof
expr essi on Was si thar to'j@he m rl'ngfl expr essi on or
Luci f er ase_di r ectl&d™By ah#4 n nailt&*hor 4™ | ungs
(Figure 35; black bars; n=12). In sharp contrast,
under. the contraql of PPE-I pronmoter (Figure 35, open .
bar sFigheeg) 414 redit g gemaritolfetic alP%srf*r@e Herpses ety dight
ufRBERBIER b AEERR) Rt IR LL B, 0L ped? Luciferase
aqaiviy | wasviaeasutedr I ged 3pri (@3y),t Mner=32)) @0t (ae20eandedd (trrdd)days

The Luciferase expression in non-netastatic tjissues

pasidpiegiion: hd hergeits ipj e aprtaHepetenhdbe promateadPias! or CMV)
iCt T it Ly _ .
oG TPbxha 1 SGARASRE Bl AL SIS0, Rt e A v

activity mostly in hepatocytes.

EXAMPLE 13
Assays of efficiency, specificity and stability of AdSPPE-1 in-vivo- in
BALB/C mice
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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In an additional experinment in the LLC nodel
Ad5PPE- | GFP and Ad5CWGFP constructs were enpl oyed to
WO owalofises report er gene expression in the pri nBEyIL20080001195
and netastatic |lungs. AdS5PPE-I GFP injected m ce,
showed high levels of GFP specific expression in the
bl ood vessels of the primary tunor (Figure 470,
al t hBeaghsaAbsolpe assilts rwittathe detemotirall véqtors fveere lomer iodBAEB/C
t he elvgg ﬂ'}gi s. observatjon is consi.stent w.th the ¢
mycetin i 6p 7B mice the|fuckienepq, PPTHBID) 1S SFRSEH &g pefpentage ©

th@f&ml?c_if%%seh&iditgngaﬂ%ﬁég.ases, high levels of GFP

expression were detected in both big arteries and
snal Thahighey eclativerbssferase ekpresseome tagst post mjéation was observed

in G gplepassalondsie- EA LAY Nt Posrs oh s ERre e d8) Mected
m?@efmﬁsstiéxﬂﬁ%t bcefsel AEAMd zahiiRN LatifdrAR FERiIOXR @%SheRas of
Figure 47A) and the CD31 anti body i nmunost ai ni ng

AQBPREH énie@®) mite 14 tayskpasyingestipn §33.9%),reoAPBERNMGHR activity five
injected mc GFP actjvit s detectable in

phuposh PiFshY (LATD et R gt pEpu feSE 1Lue

—%ﬂe!nlb%fsr;%(B@\ﬁfu@m%l{eﬁa%)Qn in blood vessels of a

rimary tunor following’intra tumoral injection of
Ad5 PPhese @Bl ts Eogfime thia? Begasdless pif aiseise otnainatht tisswegspeaficity of

th filed as el Cillustrating the tuno nd
they PPE RIOBRES of5s sHEIECUY, Eqner 4O [ HIRCHuY pheainalg, egatooyte
1 . : . _ . . unor
S i
expression in vascular endothelia within the tunor,

especially in rapidly p [ I,Nng angi ogeni c
vessels. Intra-tunor i nﬁgéﬁlg‘ﬁy Ad5CW into prinary
subcut an&PdnrlibeEakiRES gene delive?ell 485 BPELIURLGy ase
expression in the tunor tissue and noderately |evels

of ekpemdssiooascertaie cellul@sxpiessinn sitapoithe expe expressed by PPE-1

.the t . Fi 53).. j det ect [

i g SRR P rEeT Rpabin e B EREL S ke iRiral | Ffosisg e

LI dad 4FA! AHSCMAVGE (SRR T RE8) Whs WSS ddherdotelifl cell-
PPE-1 pronoter resulted in simlar Luciferase |evels

spEcifex peggbieonontrolt Héverdapsirpost-intiovermng  infestioet thet ari¢ec were
| ungs, and,. no .expressi on, was, detected in the

ST ERPE EB RETHYRIERS P EUTEBRER SRR uot i n a
car CrPeHPmeR! ihjeeitl twitle AASEMVGEDP \REMEImbR FtB@¥xpiRSsion was
efficiency of Ad5PPE-I and AJ5CW to drive Luciferase

detegted s thorhepatocyders @ndng expiebgon wae dBieated g6endomiadial eallin the
o5 ORI, by A R RESMAE 1 P S4 e P 208)
shdWRid) nd&Pression 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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performed. The results indicate that both adenoviral
vectors are able to transduce the Luciferase gene to

wo bwsosied | s (Tabl e 4). Neverthel ess, Lucifer aB@r/1L2005/001195
activity directed by the PPE-1 pronoter was nuch | ower
in the LLC cells than the aétlvity detected in
endot helial cells, 50 vs. 0- 2500 l'i ght units/ng
protein, respecti vel y. EMPLE I5 | n-vitro transduction

SR R BB APV 8 g

effect of the 3X sequgmdeGiFP mwimb angi ogeni ¢ bl ood
vessels in- MIVOIn order to_ascerta n the ef f ect

{ e modedadisEmiag b RPESTGS AP Bifel OGoRRE 13X in
d[@l{l’%%{(é(%§£&{ Df tf‘p?%dé’?%& i%t%g% Eugf’&é\s'enﬁﬁa {egllrcauoresceqt protein

ses node er el nabove in mater

(GHY inretlho ggecifwaatieny iryeidthefaMveelld ayas tmai inkWitrb isiag tcelb iines
of 10 10 infectious units of AdS5PPE-|

desgptldrhereinshgve. o AJRGRENfeg-pnd tAfPGWQFWeweresa@plw%éa non-
né’%ﬂ? #QSFE &d DHES %ﬁm),_ga'i‘ﬁué’ Zaﬁg 1%25%1@%%#?'9%&@ %meplgﬁg to

rret ho I gures unmari ze t
ase¥die Sthe aBlatine rohhugget &t iekplessi@s 1efel cantadoby mddétion of the 3X
injected with Saline (Figure 31A), mce injected with
SCAHBCMVGFP (Figure 3 1 B), mice injected with

ﬁgggﬁ% tg@@%éq% E”rl%.\ %1633& %Cﬁl {ee&hemﬁ%éggetr&e r?.ICH\éltleS :

urider ghy eGntﬁ)l(bftthe ZPCHE' )-3Xorgromoteh e;vdre(SaIO cimesfhighee 165FEE llnes :
eXpreSS| on_in metastatic tissue. The reSU|tS sh

(Rayze \%HmceE'Pf%?t@hPl Exlly e Ak Gerepyed de evibn it Bog- Flaflothehal
I
¢ el?{plr 2§‘§ :Igéﬁlﬂgbglg n S]R(thﬁé %%?‘? h effﬁ}l#)d% ron @ﬁa X@ﬁtfﬁoéﬁwt(NSF)

(Higurec2legshdde, but not in the angi ogenic blood vessels

of the metastatic | ung of these mice (Figure 31B)., Low
Biggieedks plptvsnbicitsse modyty #s HertadigtHechrisiy & BB, BAEC

xﬁ%ﬁ@ﬁllgﬁﬁgg EE5IAB: (FhOUErE 1580, HOrasepyLuc

i fICc expression was setrved t he

Higestluweiferavesagetssion fwab dbiiried inRAGRRILs jarsiueet hy AdSCMVLuc
(F| gure 3ID and 31D ). These results explain th
howspyer dbis copsipist w3y nsorkiersmraserd 1 BAESo 2nd 48 §elé$ The next

WA 1 RACAEE L 5 S5 Bl SRTEL ol v

AdFPRE-hed XTalc. S@@SP'PfE tLudHaueygiressedat DXes WW@%@E@&HI}( In
I ncreases t he of expression in rapi

thgr 67 i alinen SRR e (SRl siengwargssed at nearly
,dfeg{lgyl [gq,efg! ood vessels in a grow ng tunor.

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 lincages 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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EXAMPLE 20 Effect of the 3X el enent on the PPE-I

pronoter in tunor angi ogenic bl ood vessels In order to
warudysisie ef fect of the 3X el enent of the premEmLL2005/001195

i nvention on efficacy and specific activity of the

PPE-1 pronoter in tunor angi ogenic bl ood vessels, the

LLC net ast ases nodel was eﬁﬁloyed. Fi ve days post i.v

uniityfredrotein infHelah, HepBRUNSF aod Badpretls trapsduced by AdSPPE-1Luc,

AT AR G S T e o

leVe1bf Lidifetdde exprBsstortindlel 7€ Hedp®2 dnd NSeEARETREse CEiPlines failed
expression as descri bed hereinabove. Figure 48 is a

tohixprasg Lawiferesmpundanghe gentrdr ofsBPiesl pansks expsessedh Lsirferase at low

lRSEY HHPELTS MRS FsbITB AL Mg wi

- ASITEMAL stCor AXIPPE- BRI AL eGRiBHEShiR T Riciketasd\hlprssion=7;

bl ack bars), Ad5PPE-|Luc (n=6; gray bars) and )
Ad5PRikeh tapethes these 1egultpindigatenatsintroduationjof yhg X sequence into

e essed as |ight,.units/ rotei.n, .Luciferase ;- .
o PSR o il AN 5Bl RS BT Bl ipes, while
présntia uhwhate@ Rt &ion iR nohena®helsdl atll | ungs rel ative

to its activity in normal |ungs and 3.5 fold higher

t hanAddifipr of ithsn3 M rseqeamnceyo theel L. propotamelser inpieasedevels of

t he 3X el enent .(p<0.001). ry. low Lucifiera t iV
GlEaE TiRetsPLEN s pissrpn s Yl PRRTEnRRtd ts -
BABERRE- indi3ateld Gin 1Galney |28t ADD Whieh Ldépicks GFPE e prisRmSilOBAEC
in the lungs as percentage fromthe |iver of each '
transilecst &y negii=hraNorexpressien] of GHP wasebsgrvednsing jafdyl¥aprenpoter in
th10 fold un the netastatic |ung conpared to the
g&???ﬁ?ﬁnin normal lung (Figure 49). In order to

| ocaini Fgure€I0phfdl ASMEcAXPABSBPI-INGEP &@hédueed Btlls, panel B
t ypes, P constructs were enployed. Figure 50 A-B

indisass t AdSREEP GKBr eansiduerd( Felljuped GBAY! Ch indicaiet AAJSEMVGEP.

| ungs _,of, AdSPPE-] - 3 P injected mc I, Mmunost ai ni
AR LI AREGH G e £ 5 ur<g Bl TS P R Tl PTRAe T olenfbantly
intRBsedRpRXALE B5 HRrepditdr PRneWhidl reaflt MaRERk $hat e &Bflity of the
expression was detected 1n control - saline injected

I¥isequentoto fumpadn ax pr endatheliah spreifsc enhanegsiis met pdiinction of the

dbronchi of the CW L@%fcted m ce, but not in the
oawfrszbrgrgfn&e %?I%Ha'}fgg ‘s of the netastatic lung. In
SUMRBoYeovEN AIBPPESIUB X SGFMGRE Al SPRIAGFPaFM8dudtioh @8mRed in no
i n expression level resulted fromintroduction of a 3X

GEP egnprassiontin pei6eRiotheligh ey SMG, Hebat HgPGRhi and normal skin

iy VR BrRR T 1Bl B oy i i D RO Bignoter as

sublrh@%ded MRFigdfesoaupl ed with the hypoxia response
descri bed herei nabove to further boost expression
| eveFiguwsf 241 shows GFP expression in SMC transduced by moi=1 of either
AdSPPE-1-3XGFP (panel A) or AASCMVGFP (panel B). While high level GFP
expression resulted from AdSCMVGEFP transduction, no GFP expression resulted
from transduction with AdSPPE-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 AdSPPE-1-3XGFP

and panel B indicates cells transduced with AASCMVGFP. Again, while high level
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sequence of interest. EXAMPLE 21 Further

characterization of the PPE-I hypoxia response In
w@eaenstsas f urt her characterize the effect of hp@EDKiI2a0530001195

the murine PPE-1 pronoter activity, bovine aortic

endothelial cells (BAEC) were transfected by a DNA

pl asm d (pEL8; Figure 37A). 10%he PEL8 plasm d contains
GFReexnressinn pRElted prompdds CMV GKB) transdugtion; o GFP expression

| uci ferase ne (184 0 lv. A sites and
retsﬁgedff??’g?raf'%ﬁlf%‘s 8fth?’r¥§%ﬁa‘f5?ﬁ£i%¥ﬁ‘5"i‘g‘g“e 1% all terned

t he PBErd 2604HWRIEJultS 3% & Blnkifar MR Pertth&f betlcAddn SXdpRUeRS As

by BanHl restriction enzynme as described in naterial

inathd prestiousdBigury iphmehi A dndicaesstedls ttiappduced With \ed PPE-1(3X)GFP

o BB RS dietisn RS G veB Rs R RS Er G FhiS RiaR Tevel
GFP. eXpredlonVassufibdfrorhl ARISCMOGEP trhdsdudtith, Ry &SEP expression
expression I n cells grown I n a nornoxic envi ronnent

reSWiteglfrem 3pnsdwitigo vattBad SN - 34@kP.Luci f er ase activity

light unjts/ t ei.n). in BAEC.transf .

bl aeegteCAT e R e R ki bR BB Ein geetts. Asin

thel eV ibh ARk ypdheDAERdIRE céllARaTs@Gdeadvigie! A PHH-£-3XGFP and
a

incubated in ypoxi c environnment. Equivalent
panch Bsihdisates aelisf fransilecedi with WdSEMEFP + femdirpyvhile high level GFP

co-transfecti Wi fh = ct osi dase _reporte ector .
ol syt o AT RimaRidipir s GERet Tl SbRsion
rediedd B6m NdrisBectidnErith RASPER-gL33GFP ver ed by adenovir al

vector is also up-regulated by hypoxia, BAEC were

t r antescadsulty, rkepppRethencindrdCMbiighclevelsofuensigthelinbspecificity
speci.fic control in.this experi t. .Resul.ts are ..
i frieh Je® O Profheli FxPreSBE s B Hubd abdifieg PPE-1
plodéientaliins hecedsdave REIPREQ IVNO.1N stark contrast, '
no significant difference between nornoxia and hypoxia
was detected in the AJS5CW transduced cells (Figure

33). To understand V\hetg%ﬂggélgg‘%hancerrent of the
[

PPE-1 pronoter activity ic to endothelial

cel | Eeliiar ictatinitionedfla lepbiér genbdelivdredBhy LHEPPRI N X Mflvivo

Cardi ac Myocytes) were transduced by AdJ5PPE-1_ (noi=10)

and Weosdes i) deteraring dheyasHien loqligagam patim fr arggpegter gene
eepnrgsl,srg RS the %%%Hlof 3f HepPET 'q%ggoie? irfz-lvg%r ?Xd%ﬁ%]i—éJXGFP

ucirerase expression was slighttly Tncreased 1n

af®AdSPPIRA GFPgRét ligjadted Yntd REic@@s@sciibedBARSn&RIVE SFive days post-
“cultured in a hypoxic environnment. Luciferase
indsaperodisjinjgetion, dhehavicecwpte sacnBecdpnsd theldfisaupsbyere rpgalyzed by a
ﬂhélpm%i Emecnvi ronment, conpared to nornoxia. These

FESTTS LR P t hat hypoxic induction of the PPE- 1

pr onBigRlifiAGfiy highef GFRN dctivity iva€RBrhel intthe @Blldthelial cells of the

| i neages. _
liver, kidney and spleen blood vessels of AASPPE-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 AASPPE-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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EXAMPLE 22 Effect of the 3X sequence on the PPE-I
hypoxi a response In order to ascertain the effect of

wo bweB35squence on the PPE-1 hypoxi a responsePCBAER®5/001195
were transduced by AdS5PPE-| Luc and Ad5PPE-| (3X) Luc.
Fol | owi ng transduction, the BAEC cells were incubated
either in a hypoxic or a nornoxic environnment as

det aPppiferibe Bighatxprassiords the bniagofhgrhieer Megsels npjegpression
5 cjf e ex ssion using t.he -l Luc .
WL P R BT APty el e R ey isures 18
afdelsponse to hypoxia (2578 in hypoxia and 322.1 in
nornmoxia). In contrast, the AdSPPE-|(3X)Luc construct
exhi Bigued2 shewe repr¢sgnhigtive eesulis dropn kidagp dissue ebHinjected mice.

| f.rom 2874.5 i.n no I a,t i DOXI
ABERIGr IR (R 2R CAHSP PRI DR HREK 20) and
Aaﬁrmxiao((hﬂvqlvgg@fe 2B ansted ARs edlV eghivhan 16WeGBX activity in
sequence is added to the PPE-1 pronoter serves to nmask

kighey eglisok Figuse B8R s elightlyslyakereGik R wxpessiPLE Y Biblanis shesblood

of ,the PPE- esponse to hypoxia in a transgeni c nouse
veﬁ%eé&aﬁl(hn(%?ageé‘rrb% 5r°e“>§<)arri ne the nurine PPE-I pronoter

act i Figliye 30 show$ dqresehialiee &It Fron€ SpRBRltissue of injected mice.

hypoxi a/i schem a, nPPE-1-Luc transgenic mce, )
AASEMN et injedted migsGuigurerORa: AAFATES TGAT neeikg arice (igere 30B)

el K i.ce re.induced eqgi anal. hji nd L
and g%ﬁ% lé%}ggfevlfl Sasty™ gs@;ﬁg%gd‘} O?Q)Lf? ff Fﬂﬁé’ltedl'?o‘%tle‘g%?.GFP
actilRP8 cas oflthe BplebR! Hidt? :GHGBActivitd 19 Visitl® i fieelood vessels of

ani mal s were anesthetized with pentobarbital sodium
APl RG5ER myjectedinicgi(indigataddyiaeioma. of the hind |inb
was tnduced | £ gatd on of,. the,right er
appr%%.sg fgsr‘rlrlﬁ?)é%ﬁ‘?’}%jl t%f‘tog(ftﬂ etE%IP F E%c%ﬁ @gﬁfﬁ% ﬁéé meﬂOte.r are
eridtHeERIOS] spReifiB IRlvivbe afhegfhfhdr&uggekOthaehadtivitytdT®oth promoters
i nduction of functional change in perfusion,
way dimitednire nprpelHerating epdethehatetissun (dey blogdayessad afyhealthy

ner. | t rasound stem ( GE). equi pped w a 7.5 Mz

gl o RetpreL A Pl Rehic TR R Rk Pl o

housed under conventional conditions for up to 18

days. Luciferase expression was assayed 2, 5, 10 and

18 days post ligation in ERAMBERA ¢ muscle, in the

nor l, i ' e |iver §%g] and .

mor t-usafE e SUSBRECD Sl el Al mesetatfiflorllitvivo

whi | | dtderSto @Rédrialratht abilfty 6f ADGEPRAS sp&difcill ditett dxfpeession of

liver, lung and aorta during the days post l|igation, &
a [rgRorice rEgue g enigiogeniccblepd yepsslsr Bngelymos) thewmyging Hd.C model

f [ ' i On ' on-1igated and
(kSRR hetel AL eSO TR R
Inex Phe exp&imeér, L€ifdraeh@iprddsioHSal temoRnesRbalheshtibh Weas tested

days post ligation, peak Luciferase expression in the
fiviodaysi pest egystemic injections of AdSPPE-1Luc or AdSCMVLuc (10" pfw/ml

each).
In this experiment, systemic injection of AdSCMVLuc 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

B



10

15

20

25

30

nmuscl e was detected ten days post fenoral artery
ligation. This indicates that the hypoxic response of
w0 bewe@PBE43 pronoter is functional in an in-vi vVBCHUDE&EM01195
Luci ferase expression in the non-ischem c nuscle did
not change during the days tested, conpared to its
expression in the control ndA-operated tissue (day=0).
abont 2oMtimas highktithah ereclSwiferdoe eabiignnitie pdrely-wshdarized primary
nmuscl e was. Si gn|f| cantly higher on day 5 than at ot her
tumoggng thefieéve lepesday 5, PPE-1 driven expression of
Luci TR RE&F fg( 5655 H‘?ﬁ ngh%kgﬁsteftﬁq{bsﬁ& SeRGE Ble liver, kidney,
non- operated m ce corrpa he 1 schem ¢ nuscl e
héant afalyigantfeasnas hﬂmérEll glitecexpigssiobrpved o5 therooth was about 30% of

Luciferase in other non-ischemc tissues including
thejlenels mlt%’é‘%taé‘ﬁﬂc Y¥et-a of the transgenic nice

subj ﬁ’?taﬁld aId‘a tlohdi @ nﬁé qgl d evee! ahdep ASPPE-IGFP and
si gnificant ch anges 18 days post Ischemc
AdSOMVM GBP cbmsttdae werei dhglayed toXpeaizsireporien gelesxpression in the

tissues (Figure 52)., Further, these results confirm
PHIRAEY tRRer fut mestalit, jugsi on was hi gher in tissues
cont Iy r t f oLRericatp &
ng g‘r)%@-a{gl}rlﬂt?j l%jk c%gnlﬁfcg’ St?%gls?g htl sgueg %lg ocﬁ algdr?léﬁg xpression
ui (hw herdessteg ef die wirdaty hemoa(Fipus ATE)( dlthoagh an d:xpressmn was
non-i schem c nuscl e 4 Effect of .level

detegted imathe Spmpy F‘“élfSéP‘FfBWIFXA Vrisebreryte i3 CPRSUERS Wit the results
0 I i@l n f
of O PEIBLfHL o B, SSAEAL 20 W dGJ, it
lesple coff GEP aﬁxpresmby vadre /&éﬁEtEE[- inLbath tag astegesogeh smaﬂmﬁgiogenic
of endothelial .cells (BAEC), was tested

vesselp of theanetastatic fper Figyre Bdn) Moy eRrassion w%ﬁn%%” sobio thgynormal
lu?lg Fsgqgéj eﬂ{e e\ﬁﬂth%ﬁalo({ePQB lil(;}l WA rondeQk d &?iocahzatlon of
pfro rie d

eration S were trans
theOQFB exiptdssion gBigyrd e§A¢ rahd dled ICD31 FARibody rlmnpmsttammgu(‘ﬁigure
de rlvatlon or as prollferatlg‘?% cells - .inn

|
4HHi alry seiddneceynirast, dp 1AM VEEE ced mics ﬁ‘Pe@EEdac%lty was
di@i1 Wb&t&m%ﬁ’i%@'t&m! dAhRletARsikOr the difference

T'hocel | anount resu ts pT € esented are an aver age
of t Figaukd dACellustaitest GBM éxpressivr fin ddent atsssle of a prlmary tumor
i ndependent experinents. Luciferase expression und

falloavieg Mtraofumgiralpipjeciion of MSSPE(I&%Pn Higyre; 478 s @h%ss)contrast
|
8 L IR U0 o R
pr ol Theseatsuly iAELte tHaawhile PPEer ds nbl( frieshighlew¢hebggression in

tu(;rcl)onrt E:gllls per se, 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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of the CW pronoter (Black bars; Figure 28). Further,

in proliferating cells, the activity under the control
Wm200RPESES pronoter was 10 tines hi gher than thetT/1Ir20@ 001195

the CW pronoter control. In order to sinulate

angi ogenic conditions in-vitro, AdS5PPE-|Luc activity

was tested in BAEC i nduced D rapid proliferation by

addi ti on of 40 ng/m vascEXAMBEREdBhel i al growt h

factor (VI . LVt nder the ndj,t.ians wa

co f‘é‘% OZ?f:‘? W’%I’ F# ‘f{%’ﬁ#ﬁf’ B al’?’é?é’? icgg C'égﬁessy %\%’6’

qui g8 GedHr t¢ Ashyp RS AEERdY JTediSPREE] ARDAYFCMMWILI drRkcdsRiferase
expressi on in BAEC i nduced to cel]l proliferation with

exprReHonds crcarpwesells, dheD IR0 Lewkokwrg Cercanama cell iling was
Cfnﬁ—ﬁ!’l , and 83 tinmes higher than in quiescent cells

cm {fére 40) . Toget her, these experinents indicate that
the haveb @hnsAGthiod tat QhrytheS anvIEPLEte dMligfeedn UMERY was
transcriptional control of the PPE-I Pronoter is a

petforoed. onl'hefrests indigate thyt betdl adanaitirapresntors areabilole, tragsduse the

LRt B R EGAL e T, BBl S sptvity dipetsq by

 th&PIPEL PHEIRSES Wais in\HCIBGefTirt thel OB tHa@ thesttiviRedetected in

efficiency and specificity of the AJSPPE-1 vector in
endothelid sells 50tviscl M0oBWOiebb wnits/ngorotedn, pespeeivedt. t he

viral vectors were systemcally injected to 6 nonth

ol d ApoE deficient mce (Plunp, A S. et al. Cell;
TAROY, - Fllvidrb3ramsdttioof Mok Al Gir&iRbmid cofl IDRE(D122296) with

devel op hi gh chol esterol val ues and extensive
Adinir-dbuannd ddaGdBsLug. t h no i nduction of |ipid reach

diet. Figure 43 is a picture of an aorta dissected

from an ApoE deficient nouse colored by Sudan - 1V.

Not e that thd grpgr=ari c aort a pgont=a8 ns | ess | pedr stzai ned

atherosclerotlic lesions whille the abdominal - regionis

A#PREly at her qs%] &P 86i c. (Fi gdB&5487-8dapt ed PG 5.0

h |l ot Ao 1901 LN

h D (D)

lLnmaor na rt 1 ~ ot ar ncel ret o b
LT g— Ul \Ji C—_ At IICT USCTT T CIrC T CTOSTUINTS P I '; ll.ll_
AW 251 - BSA. 9Aé’ tdnhi sh et 4 I4?7'3F5".?1f1 obi ol og) 8813% 10.

Pathobiol— 20017697 225-9). Figure 44 sunmari Zzes
Luci f erase expression observed 5 days post system c
i njections of AdS5PPE-I|Luc (open bars; n=12) and

Ad5CWLuc (bl ack bars; n= t o ApoE deficient mce.
£ sl

Results are presented & Luciferase

eXPr 833 AP thdefflPof DR D€ 56y RhEPin Qinfor GRBIRERR BlSsvessels in-
at her os%llgr otI/jc F%éi on, aér‘?d thenabdorrri ng{o?aorta thgfses'm
vive rich atherosclerotic |lesion. Luciferase expression

cont nocl)rldeerdtobz}/scérpa?n I?h%EéteréP E)P HPetf)E sg\(lﬁfenge (f)rg) ltlge ll;]li’lg-qeprroringter. 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 AdSPPE-1GFP, AdSPPE-1-3XGFP or
Ad5CMVGEFP, 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 AASPPE-1GFP (Figure 31 C) and mice injected with AdSPPE-
1-3XGFP (Figure 31D). Anti-CD31 immunostaining (Figures 31C’ to 20D’) confirm
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the highly atherosclerotic abdom nal, and 1.6 fold
hi gher in the slightly atherosclerotic thoracic aorta
w@s0o60mm3a3 ed t o expressi on under the control QMI/IL2005/001195
pronmoter. No significant difference was observed
between the two aorta regions in the Ad5PPE-I| Luc
injected mce, while hi gher'OEuci ferase expression was
thgHeeatipa dfi thet GBP aaprsston imeash mefastalgs tsveuthe rgselss elipw that
I ou ared to | ow expr.ession in.the.abdom nal.
Wi 8 RS ek s ek E ' 358 - Bty PRI i 1)
theki W& BsIehp %k;brbéﬁdﬁ\/zﬁoﬁrﬁcpﬂi@teﬁfthél@Monblﬁ?of&hé eV g¥ctb®mice,
shut down in areas where atherosclerosis is nost )
b enpé e thet angiqepic| blpedbvessels of thermptasthtiejupgiidhéseanisel Gygure

| 1 on. . f.th T
oot TR GHENRE NasPREAodbR P ouhil oF AL PELOP

infidRIAPRrite ¢PIBGlE UTIC o0l 3 RI§NGMilandgls p@ai §pe6ifRC bxptedsion was
In directing Luciferase expression to healing wound

~ oliskvied indhs aew blepdnesisele ohdiIBPRdad X P dajedled gnich ébigure 31D

r}ﬁ{@',ﬂabove in Material and Methods was enpl oyed. As
an ier experinments, Ad5CWLuc was used as a

non- Th&ss UeslRe&ipldif tHOAppsbnt Hidfdrite basReeaCthk Vihivwvd R&alts of
the PPE-1 pronoter (Figure 45; open bars) control was '

Exargplerl Siwod the ir-witre resoiteafl Ex@nples 2) 8 amdili.nBpidahe RPE-1 and the

region (51.6 onpared.t o the activi obser ved

PR el 25 s fiRTRr S S08e B i, %) SRRERS Breatty
ineRhtest the 164V o pRREdion iP Eé}iﬂ?ﬁfrol@ﬁéfﬁti‘ﬂgte@ﬂoﬂl@ﬂélct@éﬂue, such as

expression levels in the healing wound, these results
newly fointing blelot vesselsrin ergpowing ttuehi t e t hi s unexpect ed

observation, it is clear that the PPE-1 pronoter

drives higher levels of expression than the CW

pronoter in both nornmal Exadsrkeripng ti ssue. The

presence of necrotic scar tissue nay account for the

r edubffecteyshedXiekamens pa) the JRRJed \nsamgter lin Banor engiogsnig blood

vé\s/% he heal i ng wound. EXAMPLE 27 Tar get edexpressi on of
and PDGF-B to i schem ¢ nuscl e vessels In-vivo

I nduli bder @ saudgithgefiests of tHet ZXitdldrRent rafSthé tpsesefit tvention on
rimtive vessel network consisting of endotheli al

effienqys andrispecifin pstieint of e dIPE-} upremoEeT dasiumpr géngsnicoblood
EAE AT BRI SRS T POREL Y R SEH O ncion o

1616s ef@ant sfoAdSPPBAILuy,e AMSPPEM S Xows AMIMYEtcC AdSPPE-1GFP,
factors able of recruiting endothelial cells as

AdéPli’Easi%gfﬁ%e@rdM-‘r{éMi\’é}F Fs éhq myicej wase sagsidicpd prd thejrifissues were
a@a@selei lféér?[ﬁfc’:?e%gé {)rr égp %;(Breggf(?nc &sedeggrllﬂe‘a llle&iljla%%ggr :

Figure 48 is a histogram comparing Luciferase expression in normal lungs
versus that in metastatic lungs following systemic injection of Ad5PPE-1-3Xluc,
AdSPPE-1Luc or AASCMVLuc. Experimental groups were AdSCMVLuc (n=7,
black bars), AdSPPE-1Luc (n=6; gray bars) and AdSPPE-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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The nodified preproendothelin-1 pronoter, PPE- 1-3X
was used to express in the endotheliumof ischemc

wo 2vb/osmisT| es eit her VEGF or PDGF- B, an endot htT/HI2005/001195
secreted factor which recruits snooth nuscle cells
towards the origin of secrefion thereby preventing

wiibt SRS Tees o g e?fav/wé&? CREEFSBROD s Phdi dungs as
pdrécER Srorh Ehesh\‘}ét' ot? W?{li i fld im¥eevefdd QL6 a(f%ﬁlltg 1 hsed

In Figures 54A-C e a significant expression
10/feGFimtRdlmetastatid hhng chatpaeddetd thaadtiveh émhermml dalgg Figure 49).

sectjons, fro PPE-1-3XVEG- treated mce, .esseptially
no s#“gﬂ%jler c‘BEﬁ’&aB’-ﬁ eRefeT; Bengy SXIESSI: {9 éH%C"g‘F cell types, Yorp

cIREM VR elﬁm ' F‘i%u;erﬁﬁ}\qg sHOW 8he §FPckafeldon ﬁlﬁ]gﬁi\rg 50A) in

presence of DG B was detected In 1Isc
mbiaﬂbtiwsmgsesf @deBPEel 3X6§Penijac/tddhnw®5 PREmunoSIAIg-bB, CD31

an(t’ljépﬁﬁ ?@gu@@%%Fﬁﬁﬁng%E‘%%}a& Hﬁé{ﬁ g%gergﬁrl?orgfen thg ew blood
VN0 CIPRGHIAM Wa0aRded o ERETINER HRBGEe. Low level

structure. representative liver ‘sections from
expessivardrousl theespithreliv] tyomuhp of diserOMSY riajee@dmaies] bét not in the

an(gp:;ex e 8&4‘%‘5%% C@kﬂ;netqmt@ uqlrgg Qg o tr e ed rgsnullts 11|1cﬁcate
thgteltafg%tﬁ&eés@s i Skés&%ﬁ ?e\%F refdiidRForh 1 mt u\f&&ﬁ of a33):§ efalatinto

m ce (data not t oget her, e assay I ndicates
Atiﬁ%RE-ﬂ hens%dﬁt%FaﬁdltheBthv aetraassd evqniesatoa wasapecifib keethe angiogenic
expressjon, of angi ogen e factors target org
blghd VESE ot BHRE LRty Bl R xRSt cﬁ@ctemé%eswp?qﬁiewrth the
S I a t
PP STRErn Pt 1) TuREHTRhR Rl levels of
se\itieexpirvarsston The t herapeutic effect of
Ad5PPE- | - B3XVEG- was conpared to that of previously
reported AASCWVEGF. 109 PFUs of either therapeutic
vectors, as well as reppylygipiiesfor AJSCWI uciferase
and eqU|vaIent volunme of saline as control were
systEm‘tbai ¢hﬁradmtmttstt@f ¢z PBE+ Igppxis rdspomsé ol | owi ng

t|on UIt oni US). i mages of. t
for Sfpi BBz e B oA O@Pama?’
prﬁﬁh@ﬁer ab8viB)) BWiink 'ﬁoﬁic%ﬁgﬁeﬁ’ﬁae% (I?A114:C§j Yre tfré}{sk’é&'@d g DNA
l'igation, the signal of perfusion was di m ni shed a
plasmiddaEB8; Figutely Agohhe pELS plasmidscontaingthe murierR REy qmmnoter

ARBRRESS 15 erod A T AR Be SARBEY 18 aghibe fssintron

i i f 2 \Yj
O\SSSNNIED 5 AR O B e M

exmhaued oby tbemidb rrt:stnttxcglr @u;ynéc-p@@ @by ribesindn Snaitmh:xir afid methods.
recorded f ?lmthe n%I contral ateral |inbs of

Fql évmg transfection, cells were subject to hypoxic conditions.

Luciferase expression in transfected BAEC subjected to 18 hours of hypoxia
(0.5% O2) was eight times higher than Luciferase expression in cells grown in a
normoxic environment (Figure 32). Figure 32 shows that Luciferase activity (light
units/pug 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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animal s (Figure 38E). I|nmunohi stochem stry anal ysis
done 2 1 days following fenoral artery ligation and
waigiongsEmi i CD- 31, an endot helial specific marRe&r/1L2005/001195
showed a nmean of 546 CD31+ cells/m®2 in the ischemc
rruscl e sections of Ad5PPE-I- 3XVEGF treated m ce,
ring to 585 and 485 Cdé)i+ cells/ MR i .
5%%%%% tf"emﬂftwlaﬂthegrr@uw PPrFeé,Bé%w%qi%jwmddmaéenowral
r n
V%ﬁf s AR R LR 08k, DAL Rk LI AP Luc
AdsEivitrict was hustthea poine siiecifidV cpmtooioine lthlofexAdﬁﬁMvt\/BGEults are

Furtherm)r}g I |vsr sections of the mice.stained in H&E
SWHBHRGA g Fisdreddi ohypeya fas¢ jactigity dp JAAEC transduced by

Aﬂﬁtlh?ll P& @l s dtﬁllkr Q&tpaspwg@ﬁlfﬁ: egltffégér?cﬁ NRW0den hOEIORRY and

ruling out adenovirus’tropic epat ocytes .
hyfpRARLAE d2gctddh dregAdS(émemnsdﬁce\lE&géhgxre Bay.apy by

ver s tetand oyf?%y%ﬁh% Rabaqcgiens b it BB obfomaser activty is
spefitk 6 %nd@ﬁel&‘l’gﬂ rdHe Cby fifRPes INI3Y &Begt{gg 3&& A8 Qfdiac

angl ogenesi s ects o regu ate
MEhbjesy guiratedsdicG bg)o‘pdl."ﬂ% brimoir1¢ahd sieve sabjected to hypoxia

enesis were tested in 70 days | aong, experinpents,
OB SR Rorraene FRVErqumegt. Resulty e spmmagecdigigure dgd-uciferase

m%h%%ss)lr {ij§ h@gn ‘BOBE 11%%8' 1ﬁéaﬁﬁ§]tmcreased in BAEC

I'npr ovement |n pe usion I n th tr tnent group
catble guhwried gn i hRpovde kavit@inham Ingzlﬁitascu sxprelsian intotldri oell] lines was
ile n1n changes were detected in the cgontrol group

relicedbynthe H%ﬁ)@nvrrwén?rsn@om@r?ﬁ o porEroxgy  {pgse results confirm
thﬁﬁﬁd%%dl ﬁé{rmr af fRappEnt r%té#%@&régg‘rngegllgqg BUHRYS cell

oW ng artery Igation
lisdages. f i cantly increased in the AdS5PPE-| - 3XVEGF
treated mce, as conpared to AdSCWVEG- or
saline-treated mce. The difference in perfusion
bet ween AdSCWVEGF and gonwfsi g bseated ani mals
decreased over that tine interva On the 50t h day,
meanEffedttefi shd.iX squupaccf mtl(erPIi’E\-ItIthoAd&EREnke 3XVEGF

d 50%.h han i .
AGE MATEEE- ) PSRRI et TE3F b e O, scatanes (i (5 PPE-L ggoria
reﬂﬁonts@em@ r gkt @faﬁéddaea g AdIEPHE-PSR: Qhd F'A%@Pﬁgﬁé’k)mc.

pon sacrifice of the animals on the 70th day,
Falbyiing ala;aSCUxetlent thei BAERecellsseke seobdtahsitidr in a hypoxic or a

Ad5PPE- | - 3SXVEGF tre mce was, 747 CD31+ cel |l s/ mn 2
GIRORH S8R eS8 RFGHEPOYEN e SR GUAEERRAARIRE e 35
Lﬁ%ﬁs%fes@i%hl iy &L AQspse! ritﬁ@' co§1§t %?ﬂ'lﬁcantgf él}creased

groups, respectively (p<0. gure
(seveaMeLds) &Orﬁphmectedl}@nglac@éﬁ&m hy;mmzPE’Ei Eﬂhrmnerormoma) In

endaot hel | pe [ession PDG--

cogirpst the ﬁ&%lé’ﬁ olc(ﬁgsljr‘éq coglé‘&*féteé@%ft%%w Lol | chrf'age inrgsponse
toSHYPVRial @oRf2874.5 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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i nvolved in vessel maturation by recruitnent of snooth
muscl e cells, and probably al so i n angi ogenesi s

wo Biwelobsny, J.M et al. Circulation 105, 608- 1BCT/IL2005/001195
(2002); Hsu et al. J Ce// Physiol 165, 239-45. (1995);
Koyama, N. et al. J Ce// Physiol 158, 1-6. (1994)]. It
has al so been shown that PD&*-B is involved in intinmal
t hi ckeni ng [ Sano, H. etEXMMPLELZBati on 103, 2955-60.

200 Rh 41, 623-
(2 QoRY L AE (PR rsirorde to gariadr . R Rls i se Ao
al . l-ﬂa&déln% eShmshk thd &RPmé ‘f’PE(— ?g&lﬁoter@cm’l% tls@,Besaéubjected to
I nvest Qphthal nol Vis Sci 364-72. (1999).]. The

reghsingl hypasia/BOGmIB, trd’HEabhlwe tm@qng:enw siesmdbed heremabove in
ecificr

R o RSty D SR He ot ot b fostondi Rind timb
1s@lﬂ&h1@9§?f&1cﬁf§%r:‘t&§§nﬂeﬁ (€BEGIAS T 2% alC €1998) Aﬁr Vi pdtRol. 13X B567-
Ad5PPE- | - 3XVE data not shown). Transduction of

1&1%) olnhleriaf aanimels| were ahestihatided with gentobarbitak sadium (40 mg/kg, IP).

Ad5PPE-,|
UR bl 5B fia bh e Rind n v ey lition & (e cify GEmoral
R R o I IoH o el CultChplical

arter@xpPhorety the dulpstioopf tmitienal ehangeiin afrrﬁ@nqn ultypsonio mmaging

W%P?‘S%P’&f U *’tyﬁgg";&ggggﬁ’l Phet h%&,ﬁ ns'(@}:gqq;&cd with a

73boutz 99%Sﬁh&heﬁnd r@igldfgk’dﬁnd r!softﬁ@rec O)Slhihﬂils OF&¥Phoused under
(Figure 56A). 80 days following ligation the intensity

Cijvepfe(vaabs¢ itigns fowep adiSRlgs.| - 3XPDGF- B treated group

0%.hi gher than in the tr r,oup, (Fi gu 6B). |

Capi Phoepdooresy Bt siief & saa0 gl ooy featohin he
lsElQérJu@\NlJEGIe' inaAé h&Mnal nBnllidSted RALstle! inTRe livir M@ andtabRa.
nmean capiliary densi ty in ischemc nuscle sections of

t he RdSIMPESUMmanEdGE- Bgtireeft, sHowi tb@ wihidc 84 6igBiiB-ant difference
cel,l s

whi | I t ed
w5 Gl e 1 ndpR8 i BT Podliggfort FucRas sene
eXiBsldnanrealRA Foll ¥winl tl‘[\éj Rizall g iBRS bEihtih eRd ﬁ(q’nﬁl fi&n-ligated
increased slightly 566 CD31+ cells/m®2, while a

anbinethe isshefaicmuscke. \Mélmlejmab diuedenaw ¢xpeession tin die 1gcrh@upc muscle
ur.e The resu

| 1s/
R PGS Tt AdSPPE{ ios BEE LB St PR P 4B the par-fjested

mRISE1E WrasBdPd REE finCddyk %Et"'?emoralvm’t ll@Qﬂioranw' HAKGRS that the
angi ogenesi s in thé short termfollow ng

hymbdaiespanae pbie PHIR-1 ps)rmtgab fienctibnal én an m-vigo aystem. Luciferase -

HRFSHRG M1 e TiPE el fot RBafes, Qi e ays tested
cdthfdted €5 tpYUsth"i‘ﬁﬁﬁ’? ohtrol T BpeRiEd Aok Fasy=0). In fontrast

Vessel mat urati on PDGF- B expressi on i n endot hél |
Lugfdrase expression in the 1schemlc muscle was significantly higher on day 5 than at

other time points.

- Onday 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 inclﬁding liver, lungs

and aorta of the transgenic mice subjected to regional ischemia revealed no significant
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The assunption that further enhancenent of
angi ogenesi s and maturation of vascul ature can be
wa@ehseysas by utilizing both VEG- and PDGF- B i nP@I/IL2005/001195
conmbi nation therapy was tested using two nodalities of
treatnment: (i) single adm nistration of 109 PFUs of
Ad5PPE- | - 3XVEGF and of Ad5PPE-1-3XPDGF-B; (ii)
chaogrsnvightin d8idags post dschemar indestiongh tiglbmpferdse 3XpRGHoBirGthese
s.f ol l?ﬂ ng adm ni stration of AdSPPE-1- 3XVEG-.
t

. da

“SéB‘%ISh(FI’%‘EFa ies yielded the sane results, and
thergfree (RER rERABCHRGM haffuliR®aseWpraNSn fvak hMePfh tissues
ligation, both the conbination therapy and the

coAttHPE-d highXuiEGhtigeeeft entlothetiel dixdviebilargdand goitd)i thantinythose

OB S5V, B0, B SBIRPHE b8 A, SR hchei

mad@y)i ficant difference among the various therapeutic
groups (Figure 57B). However, the nean intensity of
perfusion in US imaging in the conbination therapy

group was up to 42% hi %M#ﬁ’%} he Ad5PPE-| - SXVEGF

treated group (Figure _ can be explai ned by

et UEfédr OB qévetsn?d belliR&S Prélifeintion oh SARSPPE-INWe Ch@Bit in

the combination therapy groups and Ad5PPE-| - 3XPDG-- B
endothliabicallsce. Signi ficant staining for vascul ar snooth

nmuscl e gel] s .seen_d.n cl O frommce . ..

tr e;ll[n 2 8% {ohas%\%%ué r%?fﬁ%% Iggrievte (e>f gegglul%rﬁbsfolltreratlon oh efficiency

antid 5ficHid adXMCHE BdSPRPEUNAG! ah NRdideic am&dd1Cofi Bndothelial cells
(Figures 57C-D). Sparse staining could be seen in

(Be”oE\(g)s oHas &asted AuSPRE- Tramdyed B AEEaverd efherdnducied e @wiescence by
57E-F) .. ILn _the normal.di scl h sSpPLeM nent

SR kit p ol Rt PR R o AR R R BT P e

tranb@ced SoNMig Bburk @RMriaS qORIsEn® BEIR NEDhG\fs BadtIs¥ruadeprivation or
days following ligation in mce treated with Ad5PPE-| - '

asgpiferatipg calls ainwrmahmedin (10 FEl driciferase gty uexpressed as

P T BT SR el BS FIERNE i P efBunCThe resuls
préstatddaitel 8h efetaBe SofS BRANCAk CeSX BB THMH repdibiithtive independent

addressed the effect of PDG--B al one and in
expertmeniat i on t herapy on bl ood perfusion 50 days

fol I owipg |igation: hown in Fi 58 50 d |
t o1 1 Gifbthse R Reisat widke s SBrolh BPEIraRbler (orich Wi Figure
2B Nted RighBR ARGl BGARRMBASE AR Glidcknt LA, 8d 25

normal linb.” This effect was E- 3X dependent, as
timenbighenini noemek probigsatorg BN thaw hotideryseafxplassihn gindent dontrol

ct resul ted i nly_hal f perfusjon.capagcity.

of, eIt Pt Bedls Rt piier A" e RS it AR, the
activRP andQUhé coRe1 %tf?’PEeﬁf)}qYﬁJﬂ&_ WAR) RSk H@h&nthgﬁ tHfat undef the

% as induced by the conbination therapy.” However,
CMN promeser dogtraler e not apparent using a constitutive

ter. Th Jts. te that PPE- 1-3X

S{ ggglt(g{leri tg s@i 3%%331%3@5 Er L t?c?nrsa}n-evitro,%dSEJBE-lLuc actva1ty 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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enough activation of the therapeutic genes, in spite
of the system c adm nistration, w thout conprom sing
wo bmepssier enti al expression in angi ogeni ¢ endettal20el001195
cells. Furthernore, these results substantiate PDG--B
as a pro-angi ogenic factor which can nediate its
angi ogeni c action without flitther addition of well
est abbgestieethesegixpgéments gidivttdithbatiedee] of aalvigof dsefuence of

InRAPPEIYr PSSP RRUpBEL STl HSVEFR BXPPE: iielirgian of the level
oiw,engiay hidhEsh, @\Pgl ljtaﬁa Xg@gﬁﬁgn eéﬂsﬁfgetgéi%tr 4RSI LGN,

t| on. ted wth an
HSV- TK-contai ning plasm d or transduced with an HSV-TK

contai ni ng vector, are Ltive to the drug
superfam |y including a@?’gw%ganci clovir (GQOV),
val Cmaj)ybfm@ POE- R Prbhlof¥ih AtHdrBs BRSO BldiRed RO CCV
is the nost active drug in conbination with TK. HSV-TK

_posi tni valecab | tsstpthedefbieicacy an@lsr)qq(ﬁmwﬁ pEthg AdSEPEel vector in

rders af tud ci.ent i.n phosphor Iatln
Siec PR Roaihap & b ey ith SRR e ically
EdMB bsn&ub%ﬁgusm; l&fﬁ&&@t&ﬁf@@ Muaped Dt LN €N HYE 71:343-

Thymi di ne ki nase into GOV di phosphate and finally to

38V tri phosphate (GCV-TP). In|t|aIIy two pl asni ds

| d Ve T
Sont AS1 ABaE LTI Bl T s o (REIER JER GERIBERE) Fuey and
e)(ta?ﬁvele’?,tﬁéroeérﬁ la%ﬁe@%h%slnﬂﬁ&%rcﬁ’qlﬁl@ r&icH Qiet! Othﬁﬁé 43 is a
ficacy of the gene controlled by the PPE-1 (3x)

pmttmcngf en apria disseated fomaangdpolpdaBerent mouﬂealomrn@ bls' rSeldan - 1Iv.

V- TK troll ed by the PPE- 3
N o R A it e 85 sting e RIB B g e the
al‘fcﬁﬁﬁxﬁﬁl f&@ﬁﬁafsaﬁl%ﬂg Qﬂerbmbt@(gouﬁléﬁgw hﬂ‘é}ﬁéd)ﬂom-rhﬁagmg of
K gene bp) was digested fromthe 43

Apktas mltérqs@éFetHS%sTdQSbby t 1AS14H3t randt it 35-BHAy mek. Shhlelg et al,
Sail. restr I,0 osi tioned agai nst the 5
%%8{"8;09 A ‘Q@BL%%@E&E he EcoRl S|gt e was
posi fFiRReds againtiSized DBciferaRekprestidn EpYerléd gedlh}!g \ét@gtpsystemic

ligated to the multiple cloning site of the 3
upd:(as)m; df AB5RRISd Lup(opSi batsan=120 atdiAds CMWoud (black bars; n=12) to
iction.site upstreamto.the, inserted. gene .
ApSE leiGiont ices Resilly o Tren BoS FROQRR eI Sxprpssian, iy the
ITH?QC% ¥R thakt Q@nt@n@ n&‘@’aﬂ'fe%@l@wtrﬂe 18436h, t iRl M@tabdémiﬁlf\?iodﬂatﬁat is
Igated to the 5 end of t eHSV-Tngne The HSV-T
ngha&le(osdwommtlédlanked by two Notl restriction si tes)

b1 2 HREPSSPY captalied BAREEL BimiBvey BIBK, higher in
tﬁ@{@?lg %ﬁ\%}’cﬁclegotlcmﬁoﬁﬁgp ah® 1} t%ﬁﬁhgh&%ﬁ ki @oRfly atherosclerotic

I nstead of the
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 AdSCMVLuc 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 dis€ase progression.
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| uci ferase gene, flanked by two Notl restriction
sites. The pEL8(3x)-TK plasm d contains the PPE-1 (3x)
w@e@aoseey t he HSV- TK gene, an SV-40 pol y- adenpdE11i2005/001195
site and the first intron of the nurine endothelin-1
gene (figure 60a). 2. The 11946 bp plasmd
pPACPPE- | ( 3x) - GFP i nst ead of' 1t he 1242 bp green
fluorescent protein (GFP) gene, outflanked by two Notl
restriction sites (Fig ) nstructing an
adenovirus-5 vector ar %%%E%ﬁ HSV- TK gene
cont Aghysesf thy PPEe] pRs#dteci awmbhmthaulingmaizhdot hel i n- 1
pronoter. The replicationdeficient vector, desi ?lnat ed

AdPHE- erder3so) tevkthenAd SR tonetrests sHiciangy padispegfic getivity in

firs [ - e [ I : :
S0 FTEE bt 53508, GH68, HFRL ISR, £k wouna
hdaligpas esbcliYedderdinabost et Ngeridlfand Metiddasmisamployed.

pACPPE- | ( 3x) - TK and PJM 17 %40. 3 kb) i,n human . .

enbr$8rial otkq:rdﬁ)gyrlg@g S Ko CM ;Juca g)yaﬁgu%@ as_ g MSRrtissue specific

con ti [ ' . ]
AT HEAL A9 8, B8 GonHE RIS, B conco
wﬁf'%igt,ﬁier gRMe in The (el 8.8¢80R) dnidng hedisigi woluedb redien Eb+1.6)

del etions, since they contain an El gene in trans. One
capupares tobe pasivity ofearsed endsnitie A Vawatrphdiigsel 4 :Hdackdaror

AdPPE- 1  (3x)aTK. E- | -T t Of 1 .
char E(Eaélgei §§'lhl g‘ﬁ é’g@;a%% a}f@%% & r‘t’\i’&é&g & %lg}tﬁ% gedsised (gxpression

levbls 3 t@%ehﬂrég) Rad! the¥® résults tahe defficelt @a datefiret. h®efffite this
transgene and the pronoter in the reconbi nant

usspeced observanian, pris eieas thasrthe PEGE prameoteiodigsdhighgrpigyels of
5' - ctcttoattct tctq-3' .(455-474 ]
e G SPL S u T BB e

of R&r6RY §ab Esdiel B a&ouhPff Ye fdacsédrpéssidh-18vels observed with
(1065-1084 bp in the HSVTK gene sequence) (SEQ | D No:
bath)pror@tiersrin Phe healing woundct or s, 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 PPEEXMOBRLER7ONDter and the HSV-TK
gene in the AAPPE-I (3x)-TK virus (Figure 61)

HoweVargetadenpression (€ and) PDGH-B tgfischrmiciusele vessels
Vect %—%iv%oﬁﬁh&ﬂ)%t Sfj a]a 1%8&%%% SHhtiRe? dﬁéﬁﬁ%s iTlhEZprirﬁﬂﬁle vessel
vect Of Was a pure colony. e virus was further

nBtwork t@isting DEKnddYklREdIS. Thest wiBcent Oedsels Iraitareaasily) gkane to
viral clone.Viral DNA of AdPPE- |(3x)-TK was sequenced.

regyessipe| ands depkéness rapdr peerdy deEused. ¢ hEO frveenKe thepe dimitations
di de nycl eqt i de ' i fi . f e

Al Y Aol AN AR R i i RE e of

r&¥hihe Ragothélid ellyvasveell hapegaiiethelial Edlswakd peficy®y in small
S5'-ctcttgattcttgaactctg-3" (455-474 bp in the
vpmbm@mg@&lh@pqc% 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 expressioh 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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pronoter)(SEQ ID NO 9) preceding the "3x" elenment. 2.
Reverse prinmer 5'-gcagggctaagaaaaagaaa-3' (551-570 bp
WO eooblog15pF epr oendot hel i n pronoter) (SEQ | D NO  BA)/1L2805/001195
Forward prinmer 5 -tttctttttcttagccctge-3' (551-570 bp
in the preproendothelin prompter)(SEQ ID NO 12). 4.
Reverse priner 5'-taaggcatdétcattgttat-3' (1065-1084
Awﬁmltm@vm trrqateg!enegeg SE@ntiglinoe signalyg rbet feen in muscle

segH%nsa s%g&ﬁ%V@% fc:’ ér%et?g I’llgé eg cl:Iél aﬁEQche &aesgflce g’f) mRNA
o OB GIF LIS Gab VeteBRd RA Ilmélﬁlcln§591¢§aebl@f9alc@naataﬁ SER J\E).SPPE 1-
NO 10) alone. The result exhibited 99% i dentity to the

3m96m,cmtumt8am¢icwém@éﬂdm sdinerfreatedg@ire, (i tanethéE -G).

re |on gi,| 56054 U0.79 2[5
[ 1)(1gl éﬁ er%ggg figha lél 1[g{1§<;s lg%[% cp Qgé 1:33?1}%'1:'(3 vascular
stlﬁlcﬂﬁée Ofe FJsl@ntQtWeoﬁ%rSdeB%r%XfrUmrtﬂé various 'treatment groups
gl | 59974 en% 80470 1| HERPES[ 5997 The sequence of

deMkFiBEated (mynw sxpression efl VEﬁPF@rgEli)@ng& in AHECHLV dreqigd mounals

t S an additiona te re
it e A SR e seerTeopot eyl i gt SERSSPE1-
ﬁlv%%&ttﬁeatédnnrb@(&tam& shewgpquence there are two
conpl ete endothelial specific positive transcription

el emBltbgetherd thecassayundicater thati theo AdddPE: bré?fe rYte@;tOrSn mediate

ite orde s described here nabove.
mOBRE NS S R BT D o BRET Pl WETE MR popituiive
A6BKIV PEQRSReRpressdd their PAREHS A6 ieREUiNEly lih BeHEiB Eissues.
were constructed to serve as controls for the AdPPE-

1(3X) vector. The vector AJCW-TK (used as a non

ti ssue-specific pronot eééawéﬁlf% contains the HSV-TK

gene controlled by the megal ovi rus (CW)

pr oma&néewizﬁigr@eﬁ&% byTPBEW&Iz&Ed AEICREekpres3ion Luc
contai ns the [uciferase Luc%{ gene controlled by the
nDdl The dherapeutis pifect pefo AEBPHell- MVEﬁFpmﬁn@@npa(r?d dortat of

Th
o7 bty B AR Pt P BIR gR RS DES0RTE el
aPRpbhé&d @@t’omAdEéﬁMhElf&ase@ﬁcaqawawnt yolafe @ B4linel 88\control were
and TK under control of the PPE-I (3x) pronoter:

syStepeicalr admivistersdi 40 wége, % ydaysofalloming ofempralyafiery ligation.
RSG5 Ry BRI G
nlod8X) ASKshoas af Fesies 38A=D] LI 0ddys @ndmﬂgehgalongahé signal of
l'i nes by conparison to control vectors AJCWTK
perfusion was diminished and truncated in the control animals; however, continuous,
enhanced signal was seen in the US images of both AdSPPE-1-3XVEGF and
Ad5CMVVEGEF treated mice. The mean intensity of perfusion on the 21¥ day in the
two VEGF treatment groups was over 3 times higher than that of the control group
(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 Ad5PPE-1-
3XVEGF treated mice, comparing to 585 and 485 CD31+ cells/mm?® in the
AdSCMVVEGF 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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and AdPPE-1 (3x)-Luc. AdPPE-1 (3x)-TK+GCV is cytotoxic

at lownmultiplicity of infection (npi): Bovine aorta
weeaehkiski al cell s (BAECs) were transduced wi t PCBUIRRE/A01195

(3x)-TK, AdCW-TK and AdPPE—I (3x)-Luc nultiplicity of

infections (mo.i.) of 0.1,,1 10, 100, and 1000. GCV

iy el B M eeBimp G of éﬁégwﬁwﬁ B e secions o the

mi¥el AR iHPI&E Qo tEYndMddiQHbnY T 'h@%a?ttls BPbihef EQBEB%Qap&Qomc

not induce cell death (data not

chapge{dategiot stiovaahereby nﬂmgaxut addnsvires tlrcoplc yffcnt oxihepitycytes .
(cell enlargenent, elongation and bl oat edness) and
| oss of confluence evident in ADPPE-1 (3x) +
GCV-treated cells, at aggygppjigoantly [ower mo.i.
than AACW-TK. Cells transduced with AJPPE-1 (3x)-Luc
re rraPﬂé@l"g?d&’ﬁve (Ml 1gené therapyoidRiE-regvdated mcpmenm

Fi f [l v .det
by 57 <l PR RrarerofiortipBlg xbksst o Gtpringiggenic
fabload wab adddSRE-wil Xpect fo W&@ﬁeh&%’@éﬂ%eﬁéﬁ@ PR effects of

adm ni stration, exhibited greater cytotoxicity, at
PPBiegulatedband CMV megudated § BGiénxmrh@mn@lg enréus:@nancb hhgogenesis

g G B i R st iR Rl bsrmiS Y e seed as

RN ST LA N R

inalothi desaimdne graves degiabingel -2 aveeks foliqyying |vmas efimimifteationowhile

i bipsea s detsfodsi HROSGe! SRR meldoyeml Thslgpre-tem

efBste o€ theod 5 PREN ssm@EGFttféaﬂﬁemc\wsoabtemsoj @hd 6! da§s following
transduced with the vectors wthout GCV, or receiving

- feovalwartery Uligatient Sexfusipowaso signidicently dncredsed ein| thge AUHPPE-1-.

KSEUR Flr e e B I ATSEM OV Ry SfbSesafimige. The
diffeRInke il PeLREBA bet®eNIRLSOMVAVEGH! 93 CHRESE) tr&d animals

| oss of confluence evident |n AdPPE-I (3x)-TX +
dacpsed ewar dbatdisng intqrialgOnehe 59" day, meani igtensite afipérfusion in the

rati n of GCV.,th l.s ex d
AEIST TRV bR oy ot g B R e Adscmvvear
oVéalink Itichted HRELAT ARMabYo BlaflbP Itl{wcaﬂutatht&ﬁv%ﬁ{al llmb  (pL0.0L,

vi ol et (Fi gure 66 confirmed that the AdPPE- |

Figaret 9A). dpobisaesifi iogiof theG@VMmald wn thes 10" Yddyothe oalaihllaty deaashty in the

R S S o R Bl s o DR RE Lot
which 39197%04hlt 111794 hipRe M Y HEOAESCMARREGE |(4i436b3|T1$t9%\/mm )

totoxicity is speC|f|cfor endot helial cells
r@?/mtml @42 DU atcells/iman’y geips,i respeytivalyl (1400 lo FidueasyB)of
the vector AdPPE- | (3x)-TK for endothelial cells,
endot helial [Bovine aortic endothelial cells (BAEC),

Hurman 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.



10

15

20

25

unbi lical vein endothelial cells (HUVEC)] and

non- endot hel i al [ Human hepatoma cells (HepG 2), Human
woeroamb1sski n fi broblasts (NSF)] cells were trapeTuQees/001195

with AJPPE- | (3x)-TK, AdPPE-1 (3x)-Luc or AdCW-TK at

mo.i. of 10, followed by the admnistration of 1

mg/ M GCV four hours post-tltansducti on. Cytotoxicity
Ciatvdatéozd 103702955e800gR001); Kadveged!. wer al. detlediselhdiourd1 d693-33.

¢ G30b et e Heroblegicimohfcsaion, INGOBARE dhl MAVERSEGANly 426774

il KWty G, 'IMHCGSHMWMQ P Sdilay, PIYaYT3. Ql@@?? Zhe ability

‘were resistant t vectors at mo.i
of/m:mHE—B fo(iBd)celangiogeidsld wecentotitebial spetidicatgulatein wispsged in
igure 67). Assessnent of cell viability, determ ned
Vllﬁ?%‘fﬁ‘iﬂl"ﬂg with crystal violet (Fig. 68), confirned

that §sipray! B%G}( ?X%I for § iNRREPEngiGEHN R &Qnﬁﬁl{ehal cells

adm nistration, syner g| c endot heI i al
inogdrb,-likeecd IPPE- b)ZKMEﬁ(F (datta/notsbopa). datarsduttivm of endothelial cells

SRR SRSt i e PSSR Bb s

th
mX}EﬁE@Eﬂ?ﬁ%@ H%nﬁ éia:)lg:cﬁ'(::u 35@&%\?5 %}J fibYi® Q%ﬁliﬁ‘&tl\g? the
hi ghor imvina effcmt rme wekobystmsidalby tredted wdtn 16{ 8FVatof dwlSPPE-

13k R s days forfordies) TonomL ey on ooy Gk fating dhtion

 thé RAH" etg%)yt(ﬁ” éﬁirfﬁg@ﬂ 2%l AGSBPES 1 158 GH B"‘lr{eaﬁedr KidW& about

contro strong constitutive CW pronoter
(AU than GGEY)n theaordolgtroan@igron S6AeA0fdays following ligation the

cytotoxicity, confirmnng th eI|aI selective .

ingeptit O PETESOnEn The QASEVEORXPREGR hBrpauy Sag)% higher
[gﬁﬂq; adm ni stration, even at

thQﬁ?{'@E@Bm@%p [ ci%ilb@géﬁl nfection. Taken t oget her,

t hes@apikay|dessityheas, méasnred!3S dnidr9tdays fdlowihatigatlva. In the short

vect or AdPPE 1(3x IS able to.specifically induc
tipg antgivel, iegmg o A rr S B Sehemis RESHEORY A AdSPPE-
1- ?Wﬁ: aft&;leée \»MQqu%V@D3 E)-T- Q@Lé’/ﬁﬁﬁzo MPPEmL, saline-treated

control e prodrug GCV and is
rqup itewac4 IMEi 1@ire ﬁﬁDht QO/éﬁyy fbldxwwﬁ@\lﬁganm thetmesni crapfllary density

incAf SRR G T e s Tyscergt STaHl ta St Pl bl
wgpéj %%Qfefa@é d&%als? ?\)als ldkﬂ%?tehgn megc!ynl/roﬁétfoﬁﬁ "(% WCDWB@E%m
adm.ni st 0]

herapeutic effect o rat ganci cl ovi r
Figack 36Dunder control of the PPE-1 (3x) pronoter:

Superi or endot helial cell tatoxicity of TK u o{?r
cont b respits padigateShat (AdSPPEY LdsPLICH-R vecley tppdisell is a potent

aﬁggﬁéﬁ&qi’gﬁrﬁ rgf\tvhlcc‘ﬁ‘?no)u iy ﬁmc?sozﬁfg”éeﬁes%nﬁ%g?rldﬂerm following

argeted cyto
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

AdSPPE-1-3XPDGF-B.
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AdPPE- | (3x)-TK was assessed in-vivo by conparison to

systemi ¢ adm nistration of GCV and control vectors
WRABMOSTEKS and AJPPE- | (3x)-Luc, in ani mal nodebPcr/mf2005/001195

cancer tunorigenesis and netastatic growth. Synergic

suppression of netastatic growmh in Lewi s Lung

Carcinoma (LLC) by in vivo b‘)‘?pressi on of TK under

control of the PPE-I Wﬁhﬁﬁér and ganci cl ovir

d 0 s Lun
o1 Vel bl by 29412?1‘ R
aggr €aé ay@mpiieh i teatafitthe@aRhcithdnd offiagfiop@iediStantli faturation of
potential. Conbination therapy with HSV-TK has been

vagculatise een be iapljevad: b»kuﬁlezmgbgth( Y&k ganéit PRGF;B @hegwombination

}az’Y‘fN%%S%tgdg &%g? } NO, ’g}ﬂdrarg{l% o I‘R%r?l {\z(sjmglrﬁﬁmmstratmn of 10°

PBUY &F-AGPPERNI XMEGF tahe oYE&ESWB:mK@D@nB @DV adifitistFafion of
(Koshi kowa et al Cane Res 2000; 60: 2936- 41) I n order

sifilar dege aftfed SPPECLBXBD G| Bt daye foldnving edmiristetionfof AdSPPE-1-
I t ast at LLC
SRYELT, Bed P IRier it 85 SR Mk aTRER oot st o o

othe) 00 Way fdlloVEhg Cightisn, aja,eh ROt onTRAtGR! thepRand QRN AUSPPE-1-
the [ a tunor devel oped. Adenovirus vectors
@ﬁ%ar?at picpiexhibited; signikGantly kigheceapillay dpsityl s 3rmpRred to

th\gI CO 83f A%Ewgﬁﬁqreateqt rehrl?e d p E regﬁvglgog}gl ?/%;nﬁcant g%}(erence-

primary tunor renova

afnﬁﬁ% &féesfdrfbﬁﬁ eitkapelivc Fﬂj@@ (B m@tsm) figweldr, dBY fneaMit@nsity of

excl usion was as fol m ce were excluded since
Peréusitl ingdy imaging inghe @pmbmtw@ Herany aseupiuss i o 4%e dighgethan

o 4886988 PRV PRl B ) SR ot b

mAhERioebE sﬁ?éﬂ' videdls bﬁftﬂé gschfid |nﬁ(ﬁ;6!es di ther @nebikdtiédetherapy
fromgrou AdP E— l§3x) TK + ., 2 fromgroup

gupy Ml DS5K-Botreajed mped ( /Sjgmﬁcant (s@u)mgi Kor vascular

d 2 f
smootn Hm c(ejI:\S/c)éa(l:lP |n¥v? [ om ?‘Hgy"gﬁtsﬁ&ﬂ)éy ﬁgxgt mics CltrgPteg with the

cdrﬂblﬂﬁﬂidrp Nther@Py t &atAdiﬁapE,?ﬁ%)@fDGmB NMingBuhdbtdif@l BNt d-8Mactin
roupg@ésal ine + GCV and AdPPE- 1(3x)-TK wit hout

&'ere%l ) obparseestaipingaapulst be smeg m@pa@ola@@sAdiRIQirﬂéi?@/ EGF

esent un tiss om tr,eated and
“%%en EEGFRIRE, SHT: YU coBR phORkeTS ity prominent
stﬁ?ﬁir%nbrdﬁfld (n&a%aﬁ tadfeli6les parnaadeddlbst mgl.ler NYARG TSR Fesults were
(3x) -TK+ treated mce, conpared to those from

obtpined tas eearlycaswi$ rase o Wikg Higaion indmiRe- treqt@k WwithK AdSPPE-1-

3RDRRH (e pRAlheSn Mo ORPhic ERERR et anstaRa iy sectigns of

tr@é@ﬁﬁ@uscda?g foRlRSElg Riatiohe nmetastases of nice treated
wth ADPPE-1 (3x)- + GCV was 3.3 tines |ower than

t hat Thésenfeselts wsaa durthdrt subsapiged 1033()S€ﬂ'&(aw ¢eApetime@\Wwhich
acgcﬁre'?ssed‘S h:ie e?feclgof %GF 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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vs. 0.8g0.2, respectively; p<0.05). The nmean wei ght of
the netastases of mce treated with ADCW-TK + GCV or

WwOowRdh/0sEk3 ne + GCV was not statistically diffepenL2bosono19s
that of the other groups (figure 71) . Cytotoxic
effect of in vivo expression of TK under control of
the PPE-1 (3x) pronoter andl!ganciclovir (GCV) on

theshms tprfusioh g, t77s%Vas ihduced dbgrthe couibination neerafne However,
ngcharl smof the effect of AJPPE-I é\ﬂl‘% and GCV

SUGH FTSHILS PHEER R APRACT USINGe: COBRUHIIEE jfP hemat oxyl i n
and RSk Tesifia! Brdfolfts LREREOPPEA-9R bRtk 8 WBatie AMstrong
netastatic lungs (Figures 72a-72c) peri pher al

eragh asii wtivasofdibt dhérepkutin deney mfspas toﬁslw sysédogin ddrondstration,

ce treated . wth AdPPE—l (3x)-TK wi thout GCV o )

Wn}a Yt rompregping ith, peeferontjal ‘qXpFRgSION I8 ANGOZRRY pilgthelipk gells

F&rﬁ{%%ﬁfé Yl’ieﬁ@ré%gl?f Ej’ﬂsﬂaﬁﬁate PHGF-BQAY¢ LHA0H fo?@fn@qactor which can
al veol ar and peri bronchial nononuclear rnfiltrate

medhinieeitsnangiogenictacibe sithenefuwlthteaddgon of ek gstablidhed aﬁgiogenic
m ce treag‘l%iclil V\A\ZE dPPE-1 (3x)-TK w thout GCV or

groxth fastors a3 kg net ast ases” t aken from nice treated
with ADPPE- | (3x)-TK + GCV denonstrated clusters of
nmononucl ear infiltrates conpared to netastases taken
frommce treated with MPH’RE(BX) TK wi t hout GCV or

Ry o T AR 10 I Y T B VI Ly o

speci mens taken from mce treated with AJCW-TK + GCV.
The TeasHSY-Ek{efe¥tis theanosidrdey stdpd)antimplegmptadyipreductive

e GR 35pRIbA 2| CORCKARES AN TAORNE! PRI ALY LRSS or

ases ete Fmne the charac

trﬂsaﬁ&edr\eﬁlp an $13V-FKf euntdifi@g ivebioRi dr@ nmdefséxstttveaf) ted@Rlz-super-
| (3x)-TK + GCV on LLC |ung netastases, TUNEL and

fagmly inchuding @cxsloytrauganﬁglowzér GO¥)f winglevisrand, fameiclevise The

ol SRR 5L EEAPICEI; LD TEMARPEDL P v

PAYitIRI RUS pRIIapE irsl TR Whick & dhﬁee&ﬂﬂ&@bﬁ&a@ﬂtdﬂe&ﬁore efficient in
treated with AdPPE- I \Sisx )-TK wi thout GCV or saline +

plesphqriatjng £sCY 3ata ff swnophpmh@@aﬁ%w‘él}) dwat thepnen TK.
G?)@e&ﬂgﬁnssub%ﬁy%n f I Ro #1% eZE(P [)% e nétlv%ath et ElhAd Pfr)l'tzo bCV

I gni |can

d@m@nhtegﬁd ifi@aklny tal\@cvaﬁp@@pﬁéﬁélbﬁt;v Fpgure 73a) and
caspase-3 (Figure 73b), indicating tunor cell

apophéiéally, twmalﬁsrﬁpié eRePrePArEGnd Rlasmideaniainsithe HSV-TK gene

re.signific T L
Mgl B sfe el P dRRnetiy "R B Sromatsy ap vas
prépirad irdbider dottegssheeembzw t&@h@g&ﬁ@@@ﬂ@ol&ﬂwtﬁé PPELIN3H)Romoter
vascul ar (endotheli al) ions of the |ung netastases

inf vitge AHerget pblsmrctamrt&@mmgtt e H$V-dKegrng sonaeibd by thexhRE-1(3x)
prﬁg}o%\/agt(y élgaé @FﬂFno fgbiegg{argc%g Wad prse¥)zr1]r%5 %rcwreurs]‘.rl/%&%re ;r)rl%garagon by
homologous recombination. The HSV-TK gene (1190 bp) was digested from the 4348
bp plasmid pORF-HSVITK 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 NotI 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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by in vivo expression of TK under control of the PPE-I

(3x) pronoter and ganciclovir (GCV) adm nistration.
wabmenesud t s suggest that systen ¢ adm ni st rat PONIIAXN05/001195

AdPPEI ( 3x)-TK + GCV i nduces massive tunor cell

apoptosis. Moreover, angi ogenic endothelial cell

apoptosi s may be the mecharlil&m for massive central
TheeI ¥ B igenn@omositfamked bypoptNetl sstrietipn sged) ovasdigafEl into the

der control of the PPE-I (3 t
N%L,Erfe?ts%% SIE /WA dRRIdS ¢ gpéi,ﬁd%{:@-f ¢ i ?Dgﬁd’iPéggﬁ%kGFP’

deg%ﬁ&gt@réiﬁhbge&ast atic disease in-vivo: CD-31 is a
characteristic endothelial cell marker of

angi bgBre 8660 bprplasnGd- &iigantad MBI yseifsteadedf te 1842 bp

etastatic Ju issue jn order. to.determ h A .
ATy Bt (120Kt R doiRNoH 196 ERfigh S e PEESRSTK plasmid
codPins HE PP 355(§ pRI A& theOfISPVRE @BhE MIRPID (poBxaddadiidtion site

FIgures 75a- reveal that angiogenic vessels in |lung
andeha ftsh sgsnfaf o dRREendbfigtin- ITgene (BveHPaat ed mi ce

wer e_ shor i t hout conti Lt r anchi n nd, w.t.h

i ndi %tﬂf?_ci 1988t P@Sltllﬁfgépggt%%’g@g? Ing(gad g@@‘ﬁi 124 thogreen
AUEERENbrbQin HORPIRRASHAAER bOTTNOR [LUABGsits (gure 60b).

deno@enstaicedg | ong aldérowituy-Ss vetter virmedabitidate HSV-TK gene

bra ing, and dj.sjincy borders i gure 75a). i mal.ly.
ol oo Bindlid s ine prepEosmutheli U Rt gL Foplication-
ddiRit Vas6s d@giglﬁﬁg\/xﬂﬂ%ﬂ (SOME | W& &shstFu&Ed oA RBMHOf a first

much smal l'er Than those of 'mce treated with AdPPE-
gdneBuipn TE1 (geat dsletedn )E3 inbempleted iaflenvinps-Of vackirs The recombinant

v Hmas o cperne iri ARG BB RA PR TR AR i prn

1@'6@99 %85 S&l fufah I8mSry6Rs) kidARy1Yt e{HPRSEA) Vasss! Wéll-known

sity measurement (I'mage Pro-Plus, Media Cybernetics
cdnvetignal eveidy teatieinmes t Flaet pldV-17 Plasiie soamb therentissaighayirus-

S Eotpigs VPt WA R BAE: JhoL R Penceing ripilyBbie £1 deletons,
sihde3thky Ehntdd 108 JehY il 43497 Ofie AR of Q0 HoIdIIRAS 18cdMBinations
respectively) (Figure 75d). Taken together, these

indesud| the veatoh ARRE- Bx)-T8y st emi ¢ adm ni strati on of
AdPPE] ) - + GCV i nduces central tastatic
necr BUPBENR)s T gecter Shgrasienieatins,” SSTEERYES g rettpamed on
h2%iAreNIRN BB qRfiRAh Blistehtd oARONKOFAgendyatGRR Fromoter in
AJCM\/- TK + GCV adm i stration 1 nduces hepatotoxicity

thenrevombiaetrddegoihs |Twy prevast wees uséi: nthe fovevacf primger 5'-

maj or side eff s.of systemi c adnjnistration of
GRS BHEE G s 4 TH bt b PRSRPEMJHET amofks SEmsPERSEQ

156 SESRV 4 D Sl g s
TKr gateestqamutedSEQ OD Noa16). tOtheu pameey efilvectotsh groduceedris our
la];)(r)gtgr}ers,e %&e?ed ursﬂeg em 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 AAPPE-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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treated with TK under control of the constitutive
pronoter AdCW-TK + GCV exhi bited portal and

w@enspsrstal nononucl ear infiltrates and smal | ponfil2eento1195
necroti c areas, whereas Ilvers frommece treated with
AdPPE- | (3x)-TK+GCV, and copntrol groups, exhibited

nuct ¥ bR o ERAB TSt Svfa's,'géqfu%%% 3 B RA S g eactions
motﬁ@%%&mt(ff at Jlaéomlicfeoﬁe&s Ehédﬁ‘&:le}em%ﬁﬂfeﬁfté iRBrate dffler UV

under contr ol CW pronoter s clearl
lighe placuo poriecs wcm lmdi/@r\&elfysthd@xsfe‘ne@ vEthewhola/ansgene:

I b d th the
ot Do el Ghiter 1 oMttt s> TSP hpatife b pre-
é&ﬁdo@ﬂewpg@fno@ag@%é DING: HfprEeRlRSRd Ok fenfde under

control of the (3x) ‘pronoter in-vivo: |In order
t o aZs&syeshepmmert-godgggrigagrazaagdadar 3 s (hd 1sPdcibpi an tthe pre-

of e anti ' ffects HSV-TK expressi on under
preﬁ‘ﬂfi%l‘nﬂo?‘ﬂ@r)&@td()g\@' LISormt er, PCR anal ysis using

HSV- TK @afdakt a6hhbr PH LRGBS cAg- ﬁ'or(@?ﬁ-S‘?G BpVahi Qﬁé’ pre- -
of tissues fromdifferent organs of nice bearing LL

pioamdptindingsometes)($EQADPMNOM2).h adenovi rus vectors. Ni ne
C57BL/ 6 male m ce ed 15 weeks r d.. LLC
oo RS Bl o Bogsratiebayar BT 0pSi fid, Bfiin b HSV-TK
gén%j(squﬁNw 1) Withi®hea® v sr@pehef 0Ot anputation as soon
as’the primary tunor devel opéd. Adenovirus vectors

( AdPPEe prindss)deFignated QAﬁE@WD'IND an asdl&(SlEQvI@rTéO 12) were used,

S PSS AR e BB (SR APt SERIpNo:10)

albfl. €Thé Ofésé‘l@deﬂ%téﬂa%%(tlﬁé’rﬁh?dtof R s H{ﬁﬁé{@&é %lb/c pre-
organs, as described. Reverse transcriptase-PCR wa

proendadhakmel gmd?l‘jbﬁxomotek oegidn @56&542@%9818‘141\4114%’1!82[560542]

BT S50 oSS BBt e
- Vius %5¢¢741%91U]@6456 lﬁ’fE’RﬁEﬂS@@M’]ﬁsrh@e&%ﬁ&%é b AdPPE-

liver.” In contradistinction, positive
1(BIS\)’4S‘I’<ﬂétaiqdne§gm92vas detected in the I|vers of mce

tre wth Ad no express S etected
e Tinge strrepts otizaye Ky ROnENT Bnaubiute it stefepeat of the
r(cQﬂ{e'th%Elﬁch%QﬁﬁfE Qrahgb?fﬂﬁHH%Mts ¢t € ¢4 50 S&Quence tfhere are

b-actin, denonstrated |ung/liver expression ralio o
twiol c@nplntet ¢relofigREEspecifBxpositivet tremtmplion dements pdropd sequence

wi.th the liver/lung expression rati 8 in the

UGN REMSRES AR OpRSC OTdeBds dpassibed Eera P&t rate that

the AGERET lvekedrs) - TRwb' S@nBYirlH GRcRXPDT 61 lllc!'lk?né_% TBPE-1(3x)
the

gene predom nantly in angi ogenic-ric¢h organs,
proetotst @td asecomdylacking tieakucgene esaic eonstfucied to eeiee as controls for

5 0A0 B RO P Bl SeRPo 4BBRBOA JUsioBupc B bR specific
prob R Tonfb§ RoftSink i HEVETK (EhOUSRrofi€d by Thd O cytomegalovirus
(CMV) promoter (figure 62c. The vector AAPPE-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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positive HSV-TK expression was al so detected in testis

of AAPPE- 1(3x)-TK treated mce. Wiile not wishing to
wheoobiomisted by a single hypothesis, it wll bePCT/IL2005/001195

appreci ated that the positive expression in the AdJPPE-

| (3x)-TK treated nouse is I%el y explained by a high

expr essi on of endothelin in the gonads. The

Kgr onot er

positive expression in E MRYENS TK treated nouse is
©XPlARINEG; BRI Pd YR'whdD Qher3NoY file BPE]. :
mﬁrar or ed@b%ahe hivgh y poglytt ?’lve b-g\léfti ﬁ band.(3'?§1fg'r'1wter
t oSyenenior endathelénlceld gy owxiditiof dikcundeaicontyeh afthe PPE-1 (3x)
adm ni stration of AdPPEl 3x’),- TK + GCV can efficiently
i nhibit even highly aglfit@¥s/8"#¥¢astatic spread of
cancgpecifit 2ndafheliaNEeflitHgtted S PR6Iokiciy TBRNRAPPINI18x)-TK was
i nduction of central netastatic necrosis and selective

assesdert ir-virrodh eadetheligd el les by lvemipatisanetiol coapsobvessirs AICMV-

L dm ni stration of ganciclovir and TK under
TWP%?I@HEL%E_ | (3x) pronoter in combination with
r adi QuPPEAYx%)-EXPETY £ &0kl Bl Ihﬁl’t&;t&i(‘} Qr nfeelibyy (moi):

in-vivo Multiple nodality anticancer therapies provi

Beyigaidorte asgndothglialncellpe §B AYEs) iwerd iadsduiced hatlagidPPE- Bk RTK,

: dgest A m o
APV B0 PP RD bl S SRRRRSE BT AL 10

160, dad abbectecvan Ch%'/fhl} RaBdd Buedbels RELisRAYctRn. Controls
- treatnent arisin rom synergi ¢ convergence of

wetiefoels &ransdupest wttg k¢ weaters hethiosh§iCM, or GLY edthout ventorsw Both

see, F t_al r,r Ln Mol . The 003; 5:475-82). .1
ey g gof nfies et it o shRBpetole i iofmbolodgal anges
o FpR ity TS AR ABEA0Y and BRARUNAS) ol loss
ofs¢opfugmesveividgnpini AAPPEATOXS +cGCHRtreatedccatlonat 4 sigBificiitly lower

n.c a tatic Lew,s Lun L No in C57B1/
i GranSEARATR, SRR et 0 KPR o ety
(sAaBesisgdrduanad mdNedAnRAL eFiguley 68 Rdi RLASIARY S cel] viability,
non-toxi c and sub-therapeutic to Balb/C mce bearing a

dngﬁqimq/bmta'gﬁng: oVithncryatat eroletuliiigure Bk ronfiBaedB@Et e AJPPE-

B SR B COR iy Preah otoxiciy.

at"180eRH.OD i ISAEYMs Ghan $hedPKNgeHdRohRENAPBH HeCst constitutive
non-toxi c. As soon as the tunor di aneter” reached 4-6

CWPEOI\T_@&m ce were treated with a local single-dose of
(b1 APPEE 1P GEY G o Loy cosey g of GCV: Bovine
adrtal eﬂﬂ&}h@ﬁiﬁl celld (BRECHRGe h‘éh@fgédev%}th %PP;E- )E)-T%! HaéMV-TK

[cal cul ated according to the fornmula V=p/6xa2xb (a 1s
andnddBING1 (3xdetius, andesbribel hdreinhlong, atxinsltiplivias ofiifes®adm.o.i.)

otagli),: _Xrbtgiyeﬁgg 3 gtﬁ)hgﬁrt%agﬁlggca%%gpt%r%%yg rgs}l lG%§/e%0.0(l;/lb-li|8 ep.g/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), ét 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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observation and wei ghing. 10 and 15 Gy doses
suppressed tunor progression devel opnment conpared to
waedsestsexl m ce (p=0.039, p=0.029, respectivel BYT/IL2005/001195
However, the 5 Gy dose induced only a partial,
non-statistically significant delay in tunor
progression (Figure 78a), &dH no significant weight
(Figiss @B gonfrmt®b thanothe aAdPPRHI3 ) eFfavvestornasmbbatedc vttt GCV

] t ted with 5 . B d, Its,
et S S o ERSST UABSES LeTUA v v
coglg{ﬁ(ya'ﬁ%ﬂs {Hafi %é*?ﬁgﬁﬁ(«%ﬁﬂoﬂ@&‘ by t}@%ﬂggg SSisARt ANV B doter.

n carcinoma t progressi on I N-VvI VO
expr.ad8BPBA (&%)- TK+GO#atytaroxitityols spécifitforridodheliadikdells: In order

(OQFYIRECE FeBoRs ! Her 853011 00 Tl Geisal HLPEA GG TK. for
RIS VRS WRbfhe i{ﬂoflg'J)A\gﬁc? dopid 'Enﬁhé&@u CRUS(BAEC), Human

carci noma tunor cells soon as tunor axi s
umbitichiedeid -dadotielidl Glld (HEMEEG)] dntenon-ergothetislt fiieman hepatoma

el (HepErh I gmam e akafibroplar (NS bl e mnadysed with
A\i}lféll’gﬁ't(%%-%,t A&m.gz .mg o@é NIVEEK 12Pth.6. 1 QR 10D(HBwWRASY the

ere indrcate ays post vector
admiindsoriation af i1 qrg/mi IGC Viifow harre postitaadidtcedn wiGytotaxikcive ahd cell
5 Gy, dose.. Tunor vo] une s assessed accqrdin 0. 1 he
mpghielpeicalchmgsny <15 Jegﬁ_ctegv%gwf% e?it-t@Q%cﬁlca% Ay T+
S « . (o) 2]
G By ok RN AFRERLNR BRECHRATVEER, MR- OMEePK +

Givsinduagi gadtozinay yslysn HAgBPE- NSE 3vere TdsistanGO\all-vectors at m.o.i.
radi ot her apy_suppressed tunor progressiﬁn ﬁonpare
i oY

to

“tHe ofHBPEEaritient (Egf mesre. noniRXiaiiPat ofypﬁ&e(ﬂg}lre 67).
ASBhorR DL eIl S AR b Rl Sl Bl S1al WRIED (8. 68),
cdvifametl uhmr theo AdRRE (DO HS sieotor,0€orhbiae AGARE-QCY Ixdmitdistration,

GCV + radiotherapy -treated _group was snmaller than that .
e)éﬂbxfwesyaaqgmeendpt@iyl.ep Py YlORAR. geBaHed &agxem-spwﬁc

r . - ‘

oy 8ty Ticrels SpablLEEDT Bl consitudys, GALY gromorr
(AGCMM-FKgr 6Q)V)( ADPPE- | (3x)-TK + GCV + radi ot her apy)

was small er than the cunul ative nean. tunor, vol

ne
or ogVesi Ben-eRfodhalial NSToelly “ero dEesdused Wi 9)dPRELx)-TK,
| @% 1wV, Ol . eSS i I
AREPH RINCLTBARICTOITI D HTBePRBAG R0 £ bf JUR fbllowed by the
adimidvdtidiK of GCMg/nAdGCH! fouB hpurbkpasetraidduatich, 3wl éfftet of AJPPE-
0. 0005) and the cunul ati ve nean tunor vo

LV, p= ) | ume
1%@@8 ron felf eorphalesy was bseved) (1esiFp8) Al erpirasi cells
"y : dj : PFE- -
Y TR BB o 0ol CORTSET oty (gev-

- TKHAEIV e sh@aed) strorgdher-bgcHlry cgiogxidiiy¢ adunlfiymingt el ieat@tlelial

only the angi ogeni c endothelial cel

selectivs cvionieh. efatlyander cpatrelonf tho\HPBE. (3x) pseynoteg and ganciclovir
a&gmfsq{aﬁgn, 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 confrolled 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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to the non-targeted vector, AdCW-TK (p=0.04) (figure
79c-f). Treatnent reginens with all virus vectors were

wo pwbOeisE3 ve W t hout radi ot herapy. Taken togetPEr/1L2005/001195
these results indicate the remarkabl e synergic tunor
suppressi ve effect of conbined ADPPE- | (3x)-TK + GCV
and radi ot herapy on CT-26 dét on cancer tunor

rekiévely dpremdothalialicelh kilkog@iRehighly 8fyctifk: + GCV conbi ned
wi t h radi ot herapy i nduces massive tunor necrosis: In
order to determ ne the nechanisns of the
anti-tunorigenic effectpyphrg@Eis ned ADPPE-1 (3x)-TK +
GCV and radi ot herapy, hematoxylin and eosin staining
\H/&grqpenﬂfoem ofadmiristrationf gancivignisamd; s yadegepontrol 0f the

%Z éxsf urlna{er rc]zgz%agg ot gldaé Cfltl 8yt9 och?fP g?g(oﬁrld:er control of

necrosis and grangk #PECD(3x) pholRoték ihvivo t he necrot| c
area. Tunors taken frommce treated with

re
t hat Tbentbma@awreﬁﬁmv job Hleespmlﬁp Fe@theé&ab@?“ Wé%e?%it Gotoxicity of
Agf;l?él% 3@(2 %ssaets%g I{i gy ar&sldﬁt%% gt@ljﬁ?cna négmratlon of
non- | m ce. Se oups cr OSI S I gure
G@@aandamht@ﬂ axeubmt Aaanssm and Eldj’llPEel (BQ)QILucg\ﬂn enima trhydels of
central. Mce treated with AAPPEl ( 3x)-TK + GCV
capesrimeriseriesis apd gietstabie gmwtéxm bited the nost

ext e@s| v c@é;?ﬁr%?s’tt ,?,eg,%%?}g ,?,rkr,;ﬂe%zt‘/&éééz tgszﬁ%rﬁQ?LLC)

b)S ﬂﬁ‘ Chivee Qxﬁfe@ﬁoﬁ Fofo MKe ultdgr. cormm@lr of itk dPE-1 o(fxyri premoter and
treated wth AJPPE- 1(3x)- TK + GCV w t hout
gansénlenin €66l adminisireden:a Tesnnirye Cprqugnass fewllnhpgacterized
oI5 L0 R SR by
Combadiion Hetayywithn #1506 TRelssi been aeahptati usingaytokeer 1hs2 Kwong
it B b St e v
t
OB NI ARk 09 RN B SOE pAUBRLOEGCY i
vitor (Rd3Rikowai dvi dl (IIaylc et dse2000¢60: 298B8RH-) ] (I&X()rdéKtoi-te@Jheaﬂfféct of
radi ot herapy on col on cancer tunpors, TUNEL and _
syafemnmic edepmsEationsalAdR Riy 1 (d) and &i¢ ¥ anemelgifatiq fispase, LLC lung
meta%tsc\g‘e%swér u?cil.g nghéj%Blﬂ§{l5r?5Ftllt@H9ﬂ?tf@(}t' l{:ﬁﬁﬂcﬁ‘ cell&NR-foot
ining denonstrated apoptotic tunor

aﬁapﬁtﬁﬁ@m € RGord aS @it pémarietingdri dbvaroﬁad |Aldenb|vﬂﬂh at@ocks [AdPPE-
8 s. More apoptotic tunor |s were detected in
ef

Tt SV Ve t rquedA«;ﬁW@efwﬁ withept FEY] were
é%ﬁ\{us%&g@ gg%@eemﬂt%@ £ go ermsmﬂﬂop r&ﬁ%/va?tt%ﬁ{)w% Y Riaily

sane -a tic-ce
ifiRb&ebAshl GC\GB&mrrﬁs’tﬁlﬂaﬁﬁoﬁMa% ning of the tunor
sections. Furthernore, necrotic areas surrounded by

apopfvbm exclusisy weseds| f§i1‘€‘00h|2t2ém&13 Mssgxchigld sinse pp BHMAREUMmOr
d%v E(P eefl,ggr(iie Widuge W Yo qg)?clud%dcgu%t 9)' %Jﬂ(gr ﬁpecltlgﬁ rﬁﬂ&%fj 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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density (Figure 81b). Endothelial cells of blood
vessel s within apoptotic areas exhi bited positive
w@eibAHsEsPpase- 3 staining (Figure 82). Taken t oREt/en0s/001195
these results suggest that AdPPE-I (3x)-TK + GCV
conmbi ned with radi ot herapy i nduces massive tunor cell
apopt osi s surrounding a necdtic area in colon cancer
7G4 whows repidseeati es lurtghﬂssluadrcﬁﬂsmdtedr@dogmmob gvagpseckhowing the

sity within tunor a otic re t he th
Slﬁfég U redugd supt of ekagpig SPrRAd 1T lg&%ss%f?g%%’e%? (3%) TK+
GENARLR&] hidde, %gglgﬁl%quttﬂogslesfrdl{l] %1@@&@&9@ Wl%a§§@W TK + GCV,

necr osi s secon to angl ogeni c ti ssue arrage
AGPPIB(@x)- B RAEkout G:m) akKGE VARNh@ pinogttussi t h

o e B e e Sl 2B G oS P HRRE R U )
o SRR RGAELsb S bf ﬁnc%rlgb%éa itﬁ‘lAd?’Plil 1(5BL1er: atv [ was 3.3 times lower
angi ogenesi s. I Muno- st ai ni ng wa
thae ithian roﬁndc@treatadmntht ASBRIES (Gixir T wethomthG&fr(meantS\E :€0.3g+0.04
di rect effects of the conbjned thera endot hel i al. .
ve dl-$&0 %ﬁﬁ?ﬂ?ﬁ%}‘ﬁqb peleS) s ThR e MEWRY 8f the, Mstastei ah mice
tréz[t GRadNI9etR Y- W\fho@n'ftﬁ QhriRN: Gleat w'a@ﬁbﬂ@ﬁ?stlcalg/ different

rradi ati on al one were ort, wthout continuilt
frbmahatmfltiga a@thet gmnl;h; (fipakiesAl)). nct borders. Adm nistration

of vector  al W t hout ed no abn
(Fi glpiatoxic ecmf frevirgy pmfefs“('ef IR wndercgaptny 2&2%}8)’5 1(3%)
)Unw?err &l g&i@&l@pﬂ (@%@f}ﬁi hkdS Btk nﬁnf%stueexfneméxv fc‘) determine

vascu ar abnormalitieS (figure 32a). Hepatic bl ood

" theemsellapisneroé theteffect ef t AdPRE-il (Bx) eanﬂ?,G}ZV atminigsgionson LLC

i ndi cate that adm ni strati.on of. APPI (3x)-TK + GCV,
meRBHA P ﬁwma&wéwefi&ﬁyn smue&gvaéyé 39%165@@3&% tpsyp from

m%%%l,raﬂg 4hRR *7?.%?{)5) C Mﬁg %ﬁh?her%y REPLHIE wAY G i lung

ut no({F AdP stration I nduces
mietapabast talkdncirdom mice meatedbeﬂ'( AAFPETH 26- T Ivathont (€AY or saline +

f de ef
GM@‘F%?%S?FM%Q?SF‘% kit P BoA P A S GO BECY
d%lﬁ&‘x}sﬁjafeﬁ hevRiLahh| ﬂérlﬁﬂﬁllcﬁigﬁ dnShiRidAl HEIMESs, ARkilChdBffiltrates

iver tissues fromvector-treated, combination
wbh:edemmedamdungmﬂakm frmmmweLtrea@d witle ARBR (3w- HQem;hout GCV

at nent._group exhi b| te I ar ged he t oc c
on mmp%rvg dupg MRS e o Bnssspicd Wik AGPPFe G-+
SR AR it %e%?ﬁﬁ*?%s%% Brigges wen
fr8d) middotrdatéd evidn elPPiERl (ﬁkhfﬁawﬂhmke@@Vobr lsaluer + GCV (figure
ursctl on (liver enéyrres S GPT or dney funpctian
%? Minplpecrsisand pnonpeleadn é\‘?“‘gﬁ‘ cetpd in specimens

APV B SRR T S 9

1@QMM&dG®M indued iindrémsed pynttdfi ngurosis8hd mbgdriucleanaifjltrates in
The results denonstrate that the adenovirus vector
lupg pretastasey HSVTK

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 AAPPE-1(3x)-TK without GCV or saline + GCV

(Figures 73a and 73b). Histopathology sections of specimens taken from lungs of
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controlled by the CW pronoter is relatively
hepat ot oxi c. Taken together, these results suggest

WO bab/0RdPPE- | (3x)-TK + GCV is safe for intraveeDIR005/001195
adm ni stration. Mreover, the vector efficiently
suppresses slow growi ng prigary tunor progression only

i draer i) PREd t@é&ﬁen{fa%gt?f{t%a gncen figtay extent
of Both ISNRYEnAPERIUIET SFi uxre BRPIRd Lhdpaiers (i LreS'Pﬁﬁ fnldfcating

suppression of tunor an |ogene3|s vi a apopt
tuappeazilsapoptosis, tHae speamens fionf oricet teated wﬂbpﬁé@M\GﬁK + GCV.

Moss 2oty orONER i o S fs0fingcht Ry epHiasiog segopeom
thd Qﬁetﬁs@gicq{lﬁﬁsre@(ﬂ}bltegéﬁgﬁk %ﬁ) f§' iR YaREL ﬁ(ﬁot%el al) regions
under c r ol -1 ( x

ganci clovir and TK of the PP
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by ﬂﬁv@@% dﬁrg&'id?gﬁnf K uAddricbhto dffthéaﬂll;ﬂa b r%h&ﬁﬂﬁ)mg %/gﬁﬂﬁjclovxr

singl e e radiotherapy on long ter rvi Va
(@@Hﬁ; edmimstsitieni ¢l lmdmurltssmlgmst that gfstéhie adﬂnhmtraiamd of5SAPPE-

nd di ot r.ap in the rapidl Y rret astasi zing Lew s
ha@h G et arasite SRsseb trsins e NGPIECYEs @ngjogenic
ex@btﬁeﬁgl QL edg@gﬁb&ESm et @K lﬁetﬁﬁgl i Bort HREEPE Whhifal t Betastatic

earing Lew s Lung rcinone netastases:
n@ﬁos@éﬁﬂdpﬁpWaﬂse m ce aged 8 weeks were inoculated with

LLC cells .int eft foot he foot was
anpu pressiofh obT. y&&f)éf spnteglaf ?’?fe@f’é -LSxkprgater qndganciclovir
((ﬂ‘f%flﬂztﬁz&%ﬁot{jﬁ}l@é R Yngle Qt?d‘*;géﬁgét inf %fasﬁzm? %L?Jak r"n-@tvo

si ngl e dose of radiot herapy ai t he nouse’
Chall wvasclamimtmssmem@dthqh@lecelgmkal oﬁnaegmgmssla, P\mt,ieCD 31
radi ation doses were exaghﬁ and

) v Bl
SR QR PRSIy PtaF o EHbr Penvte Tharder © determie the
inV8Reinkh@6f @ﬁ(ﬁﬂhé’f‘ap SelRefathet Ml AORGRaNE 'eﬁje&s o‘fﬁv%zﬁgmics AQPPE-

sign of netastatic di sease. Mouse sacrifice
1BrerEEYr & lgubﬁeaiﬂ L] n‘emcal ttlluaee aﬁ@bgerdayeqsds tin furigmactystases from

ASREE TR s R e sttt il ot der Snthine

ankP wih Fﬂd?s‘flmw bbidRrs® grfi'g&és B85175EY. T APiGenRN blodH I RIS 3MMung

signs of lung netastasis. Muse excl usion was as
metaklasassfrom meicentreated wath ARRPEH €3k ) HEC autheounGCY dmenline ek GCV

aorptraish s Too vessls i b b Brang G Rt Rerders (Figure
75%Ht o&ﬁﬁlmgl Qﬁfoﬁ-rﬂﬁlnegscuguré I'Waseélgé) féré ﬁﬁ éur%nﬁlefggfﬁgs of

was excl udéd before enroll nent, one
AdOMV Tt ddCYrtoapd e, dlthongh haicR sfallgyr thagp thausel 06 aece treated -

ml&P?Eegs§%wg(5§tu%wggeyg§specn c%t§e ?) tlsl a(l:ntlv—\gllglohgtengl: effect for

proliferating endothelial tissue is shown by the absence of effect on hepatic blood

vessels (Figure 75¢). Computer based vascular density measurement (Image Pro-Plus,
Media Cybernetics Incorporated), demonstrated 1.5 times smaller vascular density in
lung metastases of the AJPPE-1(3x)-TK + GCV group than in the group treated with
AdPPE-1(3x)-TK without GCV (40107.7 pm? versus 61622.6 pm?, respectively)
(Figure 75d).

Taken together, these results indicate that systemic administration of AdPPE-
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| oner than that of the other groups, but was only

statistically different fromthe group treated with 5
W@R0060564001) (Figure 85a). As previously nentPONERN05/001195

mce treated with 15 Gy radiation died within 5 days,

wi t hout any trace of et ast gses. Mce treated with 10

oIS Gapa ol e e et nis hil
sé L BYL Shdach ?%5810%%%& afiRhll ﬁ@QYa fosiiei t her

erapeutic nor XI c (Fig. 85b), it was
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exthletedapdrtal @nd peflpéttat\mmdnyclﬂ:dk nhﬁj'tsatesf ardhéthyll confluent necrotic

arlﬁgsgtrw e?r’altsgl?\pq?%ajlfrgl n eicz:pt itrggtécil %F%P@Ooagg{"lgghC\;, a%%ygontrol
xroﬁﬁ% o hfebiday oﬂl N&finidtal tﬁs?éﬁh%ﬁr Sinﬁfﬁ%?és_rﬁ%l lf%e@%ﬁ%? enuclear

nistered u der gener al ~ anest hesi a
erdargemient (thum B6)gTbeipsultsldenfaiSPRE that vhilte Tnstit@EN, expression of

d5 | GQV,, 4. AdSPPE-I (3x)-TK +
TRpaRT cottobohBE &5‘3" ROmAlTE B AIEaTI hePeiolpR mgdadgs?%%ﬁlgﬁyffects
oﬁqu«efs m&g‘l“ﬂ?@ ! WefdYbie {'{'&fj Wl aégﬁéjs‘fsesp%%ﬁicui'dppE 1(3x)-

Four mc soon after leg an‘p four mce
THeGEeteedtongintd si nce the primary tunor was too | arge

for enroll nent mce were, ex ed because of late
or | S bt sPacile e s o b Haree i gl et (3
plofier Silvibd!Nth BREARS A3k thd e XOMSE %hgj@l@ Q%égm the

of bilateral eye discharge. O the éxclud
artdwetastagx effade HDLTEr expesssioh lumdert confroivef EheeBPcE U(de;)nl promoter,

P@fig%k%gu%i%é oﬁﬁyﬁgﬁéoﬁﬁaﬁ P%F‘{?Fﬁo%g grig rmfw\ 6o o variety of
tidsuealRth Mftfé}elﬁdgnp ad o %fﬁ):e ﬂéaﬁn@q rl}ié L8P Yreated with

survived signifi ant y longer t ce I n any
adenbeirustveewrsrent group (p=0.05) (figure 86a). Moreover,

g St SRR e b b e B R oI H. T Bing netastases
w¥feCin@biced Pﬁgcdlat(o?nxaf tﬁg’lsﬂ:?imwlﬁldtug‘%éfcg§s 5}%{12&? P@lﬁon as

vect or, I gure res
scincay tha qirmmuyr‘mmmexddetweh@bde Mdeabvisyss ve&itors a(A§PPE-1(3x)-TK and

AgoS R o ?@ﬁ%ﬁ@%ﬂéwéq’ee;ﬁrrgve%%ﬁ&n?ﬂdfc%@?p«?a'v Ty tumor
refRhaB AftleCmileS GRRE sackiOM l6Ed€'1)ys 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 AdPPE-l(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

Dual therapy with Fas and TNFR chi nmeric gene under
control of the PPE-I (3x) pronoter: Synergic

weeansenent of endothelial cell specificity iPewit20e5/001195

wi th doxorubicin In order to test the efficacy of

conmbi ned chenot herapy and aggiogenic

endot hel i al -specific expression of "suicide genes"
d@rtsneme&eryafpmwawP SfrufrBRys), gEecied fﬁ{a{}raqgn,ademonstrated

G Bl TR o P SRR LR G compord
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of 3K)undexF@$m@1 of @@KlMV?ﬁorYVofeh g&di@lh[&’ TKokPéaEedl mic8Xas prominent
-Fas-c or DOX al one (Figure These results

in Qaxwekie adpeqvirup éeqanlercmxgarpr swebt asr the drven Figwrs 7.0 Strong

en ot m. specj f.ic
PG HTark nERiafrs e AR ke ol ARRPRALRI AR treated
i @YOWhaE iR washimPle be [idited (ﬂ)?&eﬁﬂlgﬁﬂlypothems it will be appreciated
apopt osi s-i nduci ng  Fas-c _expressi on and chenotherapy

thap thel nositiva ckprgetion isf the A@HE k(ﬁm)eﬂj,u tecagadapenselis Hkely eXPlamed

RRERsplies Gl il 3PPt BT stpldfr i By cnpression in

tHYEABONBOEK] trédtéd oRse BOMpMInADbY ithe EN&IDIREhigh RNAI digtion, as
(BAEC) and Human Normal skin fibroblasts - NSF

'Hnﬁbﬂedlbb’ﬁ@shlahléf p@@lﬂt’@lﬁé’dtlnhaﬂ@aw gl ucose DVEM cont ai ni ng

ot et o By HRAE Ml el TR SR iy g o Wb

1Mar@cvm)efﬁ&emys inhibife e ipRIQ MEgfeBtil s n{dRkedic Wpread of
and 293 ghunan enbryoni c kidney) cell-lines are

canget iraesatd andrisgee sgieglé"@marmemacmdu@mu ol gelltad/dnfé@tatlc necrosis

100 nmg/ m
o] RN Fefe b o e i FradROih 56 R ot o
HUVEC (Canbrex Bio Science Wal kersville, Inc.) are

cultured in EGW 2 BuIIet kit (C onetics,
Bi o- Wi ttaker, Inc. XAMPLE 33 man Iung car ci noma

A R AE S Sl s
"Olombisafi v Y &dibthe Alply: SPhdrgic@hdoMelihcelltydidxiciblin Gk

hum di fi ed atnosphere. Plasm ds and_ viral vectors
cons Muliple gredatity, aptiepnseio HierpiesTRO Vidonpigrificant  advagtages over

11{&1'\91%3 ﬁ‘csrgp%@%oﬁyﬂl @n%] %‘? rbciucﬂoﬁ hl? required dosages and duration of

treatment, leading to a reduction in undesirable side effects, and in terms of greater
efficacy of treatment arising from synergic convergence of different therépeutic
mechanisms (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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multiple cloning site of pcDNAIIIl expression plasmd

(containing CW pronoter region, Invitrogen), and into
WERAGPRE43 . pi pA, which contains PPEl - 3x pr onoP@r/1120e5/001195

parts of the adenovirus-5 DNA sequence. A third

pl asm d was cloned by deleting the first intron of

PPE-1 pronoter fron1pPACPPE27I.pIpA plasm d. The three

pl ashiadé siugledgsecd i Guisudiotheorrydisi Rorstaxiq and ud-therapeutic to
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radRtibn! FA® ridsicHesds8 Mrd Oxantifédide(bldee dnlclegl !SG(OF)BxaEirJ:l_Ss), 10
necessary for viral replication but is not included in

(Wsk (st il ofonsd wismsasa S dEumanielpnadesledalaheregéine (o
g S S SN DO s ol AR b Bt WdsRleg ity

b Ritasilript the arg@Rhd Gafal sl NGk welCBelag vkl thohilged daily by
Viral colonies are separated and propagated and their -

obseriation candnswsiahing: | Khtaadi bh §x dases suppresspd popeor Thiegression

REE R e e
theON @yl degalidicsd® Bhlz%%t aRthl ABGDSfidtieally Hicant delay in tumor
construction: The were constructe usi ng}the

pragrssign (iEighisd’ §abt angdt rgsigeificant weight logy (Figgp 78b) enoysabnormal

| asmi d ,cont ai ni n art,s .qf e enovij,r.us- .
o e Mt SRIEF LR BRI afl 1097 SRPEIY beiEreiR Fsinge s v
d6de O rdtothérh By aaﬂugehqﬂtheaddmﬂiﬁednswhédtexg)&tmaﬁagene, La
Jolla, CA) were replaced by Mdkine (nk) pronoter and

t he Suppressian W préraaoy colan gqrcinogiao fumpr pepgressien N in-vivo

BB i R L L B e R i v

adRisRR RN (donibindl Witk TodaY §&Gyotadsoth érapRD1 G arls BAIBAS hice aged
and FAS-chimera cDNA between the pronoter and El. | RES

8 prgeks tere inpeylatadi with ET-2Gcsofmoeaseingme rtymor Kellss gkfesoon as the
{ cript, T ' -
PR R ES, PERhaPLUb 8 BN SR IAPESP K o

AGesMeITICvereGifjecteBJibtrd dad iAo | thé Bl aéiadenewed bhilg days of
type of bacteria has already been transforned with .
dg erifonephGRiVdinisgtipe bl Wong/ke hedysishdk whake indicated. 3 days

adenovirus-5 sequence,. except FEl d.E3 e i Qns
PO EofR b LS oo D et LA SERG LGN, Tumor
volame bt REdsded RebMRantod®b Woin#a ¥R/ aXOBERAG Y the sHdMUsxis and B

_creating the conplete vector genone. The reconbi nants
isvibe dongaep). PHlorisegsEtcedtheriice rvegre fpbetogerphigd And magruand liver

specimens were harvested for histological analysis. -

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 treated group (p=0.008).
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phosphat e net hod i nto 293 human enbryoni c ki dney
cell-line (ATCC). The rest of the procedure is as
walewenstsexl for the replication deficient vect oPGI/ILEhS/001195
positive control virus CW-El was constructed by
subcl oni ng the general pronmoter CW (cytonegal ovirus)
before the El gene. CW-E P rus I s ubiquitious and
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PE- | ( 3x) s kas- - Tr f.ecti experi.ments:
| GREEKGY oY sindernte GV e it She RERFLALTF B wmor
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0.4 ng/well of expression construct and 0.04ng/ well of
ragiotirar@, AdRRTH (XEIBNTIECH)C Patto ralietherapy)ands salingort (SIV +

for. transfection. efficiengy.. Lipofectam ne and ..
ral s g 0 pHtisGr 1o FoelmePdy et i Rpipigd only the
ax??@g@nfcoéndbﬁéﬂﬁfc%ﬂttifa_ﬁﬁbripﬁ%hﬁérg&eﬂ QUELSr, dPPF- UBRS-THN cadpared
c, transfection mxture was replaced wth gromh
tontbd inemtangeted dactor, hd@MyeTKnipro §4) (fagre 78c-OPPiEeatng)t regimens

- FAS -LUC, . PPE-LUC). were diluted with the
W_r% CHB AP IR }P@EF%PV@&%%‘ FSBEES o ead of 10%
in nepml 1S5eRndrh B ddsultd RidkQke tRe I RAGdIkdle synergic tumor
mul tiplicity of infection (noi) of 10,100, 1000, 10000.
suPipeesaive effpéti aficogbifedi AdRI-1 Grr) s + (P ¥ @hdtradiothsrapyien CT-26

(gunber otf Vi Eiusezs rEer.ta,r et cell. Target cells (BAEC
COiRy CAGSH O BERPREL LY VDY hours before transduction.

At t DappEaSENEkT @NGEIY cohitedS withOVidiolRAipp Yafuces massive
replaced with solution containing the viruses in the
tuteyi nestosiso| Inordénte defermine theomechanismsiff dleg ardhtumadiggnic ffects

ofusp o BafT Pho KT G g FEREESHE Bl ® cos
stafnirfg K89 pérRSHe dntude tikdRN SKifGdisead Was higyatdiatdr Odhdensed

of vector replication and apoptotic induction is by
arbwith jathégh mifotis salebel wovklemedtsApaPdeiceiad agall graups: necrosis and

Accurate Chem cal,, West bur , T ecgtively. .
SREPJESR (G BENG Henfoa Raiehr dUpEL FRER LI T drepied with
reRREY thQf inERUES rAdiRG R_Mibited ‘lﬁgerpﬁe_%kﬁicsar%rﬁﬁ‘%ian@ﬁe@ fAssue

i'ndicator for cell viability. Testing the viral titer

thaRl tagpoes fbemifiog Wpi-irradiated) n{ie-Un : thaseegroupsaneerosis KEigure 80a) -
and granulation tissue (Figure 80b) were mostly central. Mice treated with AdPPE-

1(3x)-TK + GCV combined with radiotherapy exhibited the most extensive necrosis

and granulation tissue (Figure 80a and 80b), estimated at approximately 55%-80% of
the specimen area (Figure 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 AAPPE-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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were titered and stored at -800C. Sub-confluent (80%

culture of 293 cells was infected for 2 hours by the
wo2eoalsrsext or diluted with the infection nmedi ap€DIL2005/001195

serial dilutions (10 2 - 10 13). After two hours the

medi um was washed by PBS and was repl aced by agar

overlay. The highest diluti'8% in which plaques are
resgpaibénfor dhe mhitagpy effecrmtf AAPPE- 8 skIK + 6D\ nsd deti@berapy on

Qg g fersy TOREL e eSpesert Sinite s RLTgRY on mor
tls%ﬂ&a P& St dAd @ O¥edni dStrhte pké]cg)?(;tlco Relld. "TONGS! sEa‘i’mB? Sdentd?Strated

i nfluence of apoptotic I tion on viral replTcation,
apopisticABmoe ptllc atrrandingsa t@stabdedrnti¢ heeadf Irrgdiated rgroups. More
enbryoni ¢ ki dn ell-1ine. cell-line the
arppiase e £ Ee tnstedsinduigtsraken o ie i Wity AdpPE-
1B + GoViRnliRld Ghk lothEap Xha{nam ALY Srofb kﬁgure 30a).

viral infection) apoptosis mg interfere with vi
Thegime apaptotic celli ﬂ»aetetraWes dgogedby an(iaaspave-d syesniag bé the tumor
vi.ral infection) ht enhance VI read. I n or
S liORG o o FmaB| Ryl e R iEt (o AR S (white

R Lsdrpding ‘dﬁ:?[ﬁ’ ar@NWer6 &iniquaAA R:toﬁél'irﬁng\’ﬁﬁ 11?6f@elsb’@§§‘s@ular
by LI SA-crystal violet assay of viability (Figure

deB@bty (@©idvird-A3 bat Endgheial caatis eoft bhtodo Mes(s&l@O@ﬂhum apoptotic areas
uceda&xgt 0Si S W t hout th act i )éatl ng |igand
’it‘%?\‘l?déﬁos PREL-cpspapes Slaining, é%HrF§ ons there was a
needtiiQh ®gdhdr tﬁ&e%sdlﬁ%ub%&@ﬂﬂt IAIPPEORS x)t-@K' A @‘W combined -

apopt osi s. S spread fromcell to cel
with salietietapy mdalqcsemaksml tomoeotl]l apopRSs smﬂoluadmg’laa)qcmtlc area in
evel opnent her rate wt

(3 occurred at .a hi he. CW: FAS
A egieer M%ﬁarepger t dﬂcrg?)sgglagglioger}lﬁ YESFIHpnyiE pghin tumor
apo ickddCas, ¥ AP IfEHe (n%br%'irs %d%&ﬁfbﬁc%&as%ﬁ%@e&&tén@e of

t rate of plaque devel opnent and size of plaques
eﬁﬂ@ehethbl lcelil yapoptoPBEhdRatep penmaisariar wedrbsisrnmdcandahyots anpegenic
intron, to induce RNA transcription, was assessed by
tiysHe RS er ase reporter gene (not shovvn) No

si ONLchindida AUPPEIIRNGEEK W GEVORSRbMER with EfBoh Lth%s anti-

i ndicate that replication of adenovirus vectors such
agiogémic ay&@ctsgmmppressdm Ioﬁltuadorsm’elopmenmm-a'tvo CD-31 is a

constr uct PE- | descri bed here bearin
%%%r HE enfstheli o5t Tt ang Baeast e, AR LT IMgaRopEining
P@l‘ﬁ?rﬁféd% thi6r added inNRdr 18 Q%B%tfa@e JhY&'t §ff5€ts bge ROBbined
I's. EXAMPLE 39 PPE-1 (3x) control VEGFexpr essi on

therzipa myesndogteliak cellsar Angibgemc a/nskesumvseaad)nsoéf engirs) ¢aker drom
mtl(!,e treated with a regimen that includes irradiation alone were short, without
continuity or branching and with indistinct borders. Administration of vector alone,
without GCV, caused no abnormalities (Figure 83a), while AAPPE-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 radiothéfapy
induces extensive vascular disruption in angiogenic vessels.

Systemic AACMV-TK + GCV, but not AAPPE-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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In order to study the effect of expression of VEGF
under the control of endothelin pronoter on the
WO 26/05E83 zat i on of engi neered tissue constr ucPCT/IL2005/001195
vitro and in vivo, cells were infected with
Ad5PPEC- | - 3x VEG- and const{ﬁcts were anal yzed to see
the effect on vascul arizatio gure 91a shows that
hqmﬁt@etlinowdo@wh stainang svawpprfomaesipmzé}m B3sUGAEEPITh decterntreated,

DL BB AR RREL kS Y558 L sroun

em&ﬁr dfilafzede h€pa@syv nokleh aod Wubfbﬁwell\/ﬂi%erplasm The most
suppl enentation to the nmedi um (50ng/ m Par al | el

digtinesive ghangegicee demenstraigdip ﬁhceﬂ&afmﬂew ABCMEGEK + GCV with
OrF&1<ﬁ§§M§ rr]é)cﬁ%tﬁgrgé& %lgﬂéF 8]%? ‘aﬂg" e?egxg%sg EIP'V e}‘énﬂo H{ﬁﬁers of liver

fulnt et (ll\&ﬁt&dﬁﬁés SERTT,| SGRT) @ﬂﬂhcﬁie_ﬁifhﬁ&ilonc(lﬁfmrdrMmme) were
bet ween addition of VEGF to the medi um and i nfection
foupd betveea gwovps. Adicsipmttl be netedrthpt hepaticiendgthelialgeells were not

SRR e oo b AR Pk T RN SRl SHACRRRAR ) e

84/rfght phralls TWa Sedubty RIdmoRbteatOta) thel ddehdvrintis Wectdt YLpressing HSV-
three different nodels were used to anal yze
TKsoptroligd by the &MV inrempigh s rﬁhtlé@lf hepagrioxind

V2o DL KRB LA AP GIPFRE: FRPL St o
inbeldaots @a@mirliéttatiohN"Plodduivat, ltmveaﬁrcefﬁaentqumre@ﬁ@%mw growing

nmuscl e of nude rats, and (iii) Replacenment of anterior
pratbararrﬁmr PROSEISHOR cjherip smmbigationnivith mgnciexich docally-delivered

RABISHES a0 BRI YR58 DR oA soms

li kéﬁﬁﬁlav bpdeHicsduppREsian of iGi@ARLioehe¥iRSHE apSitois,lapp&ss to be the
conpared to control constructs. To evaluate

meehagism &rdhmee perpressiont rifercoxers thevaytotaxig aptividyehthe gkdPPE-1
(3x§ T;({ vec’tolr\#sedepngdgr% eﬁgor? adr%f:nllsftrea{lgﬁ oF E?,ﬁﬁv?rg r%%'tmegapg

detecting |ight generated by the i nteraction of
systemcally adm nistered luciferin with locally
produced |uciferase. CoBX¥MBEE 3@ere infected with

( ,

ARG Of Bhilbli i TN EEhPor SUPRIBI (550 prooter in
cembbiation withweidivthrapy:(Syaefdc eihdicinenroftsaeviedlir ineddstasizing

abdom nal nuscle walls of nude m ce. AAV-Luciferase

was injected into the | efrcer guio extrenity of each

mous o) e a VE s

Cont Foprdeh 18 SypllRtc” el it EReoott el B bt Wiviey of
AdBEBEi N20-TKreGCoT amil dingladsesadiptietapgionrlofigteimaurvival in cancer,

tissue- englneered construct.
systemic administration of the vector and GCV and radiotherapy in the rapidly

metastasizing Lewis Lung Carcinoma model was chosen.
Local single-dose 5 Gy radiotherapy 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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Constructs infected with AJS5PPEC-I| -3x VEG- (and
infected later with AAVI uci ferase) had hi gher signal
wo bawe/osemt r ol constructs infected with AAV-I| ucPdBII29€5/001195
only (results not shown). Taken together, these
results suggest that in vitro infection with
Ad5PPEC- | - 3x VEGF can i nprol’e survival and )
SQakt andilp L. bA wéekis mostaptimaryeiygion semevaltthe giga-irradiated mice

constructs. VMPLE 40 | n-vi l-vat.| fr PPE-1 .
o) o SoraiEth gy i agtiath et E e Mol igpitce was
theRIARNEReddled R Yhd 28'S HBS pés@ pFARAFERIA TeMbvAN NOGRNRSIL-Being

is the upre%ul ati on of endogenous angi ogeni ¢ pat hways,

1

. . enc ] 1y
wanmoasersd slaily by ebsesyasion sind megighing. geperofariceyrepted with 15 Gy

ayt o-r.egul at e ut ocri.ne feedback |. verning .
AR FUHE A SoRLRERHOE BRI G SRR RE A s, Mouse
eduslaibwad 95 folRiveh: 968 mBK wak edtlud&Ebédaudephd olo-IRBR delay in
15: 195-204). In order to determ ne how such a )
prwenamordamlonment cemparci o themitlees Sraps o migeedied dusieg fpllow-
seguences under cantr od 8ff { he F(’fial '§;3X3n pr.onpt er, luded
up gEd NG ARPSY W AETISFMY G m h e B R e A LIPS as exclude
béfofeSéislIhent! HRNEFIRNHE AbE-Lrehte@BESUP! FRErdint the 2 Gy gltddipGnd one
_acid construct of the present invention including the
fromciheey SyegrourniGhegmaen methstatippreight(odxmice dreated| witlPpe-Gy was
3X)r L , W th,and without admi nistrati on..of the
i i b DB rolibd AR B S Rlat il B 6m he group
tréakb R GAitB ey G [90.000 ) TFiguR 8RNI hreliolsly spabred, nfiddredet with

ETB) antagoni st presently clinically approved for a

1y &iyiredigtiort died avithan b dags, witbeut anvtace ahmeasiastsmiyhieg freated with

i.al. h [ d I ] fi ) . .
1§16, bRkl B Roh SR An Bs Be SRR ol 05 g gsirgjasion
(Rif@e @585 €Binck A@iple STGME6R dadibhehph Yvas! RitheItheRpORRS(Fig.
well known in the art, as described Iin detail

8heamer xivolldg. 85D), wWewids wsed irrthE cpfBined tigatment erpgeiment.
m ce n=5...n each.aro .e,either fed grally with .
ChoeSul et SuiReri g e oSt T rinine i iy wieh
combiy SubMh&itpdRiceradivthérhpL 8l 0xprefdtor af TKAmdep control of the

treat ment and organs, the organs of the mce renmoved =

PPEr1 () prersaken ané gancighonis JGEQ administrationy, 189smale Balb/C mice
Sgl | I n.the Netho tign.hereinabeve. Fi-gur

G5 SRS ol RO S35 BT PR RAE s B, ot v

ampe@icti uhdey gérRId :888h@h & sdofaisItRE piRlaRAfimdeReeloped. Hedays
transgenic mge. Organs having nornal |

reater
pest D RGN, At RS 08 (heRtonsl AMEREL | (kT Ko pr AAGMY-TK] awere

. l.esser extent, brai t cgaandlusshowedan.

RETE G ik vett defloesd RY A dofy oF e Brapetddig! dfections of

GOW €1000fghdgl e Mays! fostRedtoOingktfidn, HoWBNES Gy duke WTSE@B&Rrapy
intensity was remarkably

aimed at the mouse’s chest wall was administered under general anesthesia.

The mice were divided into 6 groups: 1. AdSPPE-1(3x)-TK + GCV, 2.
Ad5CMV-TK + GCV, 3. saline + GCV, 4. Ad5PPE-1(3x)-TK + GCV + radiotherapy,
5. Ad5CMV-TK + GCV + radiotherapy, and 6. saline + GCV + radiotherapy. Mouse
exclusion: Four mice died soon after leg amputation, four mice were excluded since
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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enhanced (up to 40%in heart tissue) by Bosentan
admnistration (Fig. 94), thus indicating that

we@emehkiski n recept or antagoni sts, in particul apCT/EH2G05/001195
i nhi bitors of angi ogenesis in general, can activate
the endothelial specific propot ers of the present

i nvention, and induce further e%{gcemsnt qf
werg sreladed; hefare enralhugeind svern gaslugaselrpm greyp 1, 2 from group 2, 2

rd ptd nLrol i ' Sﬁ]&n?&ﬁ&i i C manner.
fr@%@@é’%ﬂ%gﬁ? g‘hésf%g}(g}roggge%uﬁn- VI VO un(ger control
of tMeePREaled3xithpradiitel Ga)-dKnot GaiMunbgemiiathdkapy survived
_descri bed herei nabove,  gene theraP , as other
signafieantly ongen dranghe miee inpay) qthgrdeca hént oy G850 (figiire §62)-
MQYeo%&? %H?Qﬂ&% %géﬁnﬁcgmﬁn Eot%ﬁ@a&éd 81yt e SHQB%&H@ Hndothelial cell
exposure to eRpressed nsgeni c protein. Trmune

tréifseriptioat taetedyvettoe, AdPIISEX)-d Kyrootmparedaarthe aus-eargeted vector,
reduced efficacy of treatnent, infla tion,

an
AdMM-TKe @9 (iguiefiobed)r dbie gesulty shpyetnat EPf{"é‘é‘?‘? {i@ment of
S)Jgt%ﬁlticalll H)?nigtgtséﬁoﬁ(ﬁq)é-?(&?"’f‘ksg&ﬂﬁsk GERf € §ﬁ1§ﬁ: 463k R ftRerapy
Cl's reacting regulatory efenent of the present
synéng@ally prolomgitsubddy id meawatiagaeasst adenovi ral hexone
and TNF-Rl were assayed in mce bearing LLC
m cronmet astases, and treated with vectors bearing the

‘Fas-TNF-R chinera (AdSEREM#F(}7Fas-c and AdSCW
Fas-c), or the LUC reporter gene (AdS5PPE-I(3x) Luc) (6
Duakthpepy yithuliys. akdoSTIWFR| chimeric geneundee aorsobafithe PPE-1 (3x)

sal i ne. Vectors re injected, 3 tjines, at.an i.nterval

o (PPOmgiy s SHRATHE s GhendPhalia) L rESit ety Feaigroripth
days after last vector ipigmigiQr. for determ nation of

| evel s of antibodi es agai nst the adenovirus and

agai lisbrdenntantesNhRlefficane qfr otrabined ghemothetapyy and @ngiogenic

transgene inserted, using.an ELISA assa
ergh iR EEaNy exprebhp 1D ST BUNT RIS ABE. ARRE! G-
F%Nf'ﬁvirgﬁ PHQ WgQ) HroSeP el Q¥Mmbliatibe kekh Ths-BRhRed (PR-c, see
I'n Ad5- PPE(3x)-Fas-c treated m ce, whereas these
détsileel slesveipton ehex¢inatmivg) hivagh admiristeredi toe BARczile daloia, hand in

t he non-speci fic Ad5. -fas, vector. (Fi 5b).

CORBRINY W’?}i‘ ﬁ@r@ﬁgﬁﬁ'ﬂ&%ﬁ@‘d&‘&%mb}é? (Iﬁg%g‘ne anti gen
wer e Aghbiar i GhS Rt WidbiByl Ris8GELBy BfytdPdiolet
(Fi géﬁggg!)“?’ a‘lﬁﬁlg%sag&fglsﬂ)glc?sfsi ndi cgt e 1t hatty t rsansge)rl1es o

stenjred o§ Bk Hisdl lsgwah eigiifigantly 8xjtecimnsice usated fwitthAdPPE-1 (3x) —

RSB Bl | ) it SBILAE 0%,

EXAMPLEe 4 sifils§ ingicaft tat @&rL Eg)ﬁilgm)gfprﬁﬁﬁ)?e?t&hi Be d$aWMoNdirect

in Lewms Lung Carcinoma ( y I'n vivo expression of

effieent anddthelicorspedfic ekptebaoPBE-atldi(isn)! thempaiter genBamastructs,
response .. .

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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and treatnment reginen The sinplification and
standardi zation of clinical protocols is of great
wo ppoensErte in medicine. In order to test the BET/IICaey01195
of dosing and treatnent reginmen of systemc
adm ni strati on of AdPPE- I(l )-Fas-c chinera on
met astatic disease, LLC |l ung netastases were induced

by t&el icubiere: Bavore oriie Entetheligl gsils (BARG) ansr Homian Normal

h 0
kL el R s e a2 P, P TR Rlpipine 10%
hdat aﬁactl'%aédCF@SCtlQOS pd/fil vﬁﬂl’f’d?ﬁn' a&X)10bUGe/AAN streptomycin. HeLa

compari son] or saline, ch served as controls, were
(&dmmcmmmthcmlreaiemuanma)mewa Feng Garsinomascells (D122-96)

ot D L PR TR Calr e %6 beEtn PR G Hfem

§ AhEskniQhind f
CHEREFR10P: LSRN GRATS, QU i ML srptomcin

Humiag himbitipgd dndatiediabOdllae tHUVE(. (Qambeex Rei §tience Walkersville,

gy bt o et BECkFREIRES” Ry ihak Inee 0By USA)

Hhi8n 3 gcgémoﬂfa uvmfet Q540N aRCEIIRRed BPIIFV RRtaifhe 10% heat

netastatic spread eval uated by tunor burden, according
inactivafed WESQN00 qig/tnh geaicillis ethdl L00Yfg/nkli sptapeorBiyin. SAH cells are
histogr9n1co aring the weight of lungs frommce
ZHoREdn v g %gp Qanpuraidifend %momk!e@? | X O 12 AdPPE-
| (X brbARacantFkSeids SbtrliignsnOW ng Lhe
significantly reduced extent nmetastati c spread
(t unor Plasid® olpning:t hhe bDNg!swﬁremnydaciﬁeraneasasi suh)-dldred into the
AdPPE-1 (3x)-Fas-c construct vect? The nost
smyHipls elapingesite f s DALY pesssion @lasmid (ronfainipg GMV promoter

SRR R 6E5R ATy SEBLH S S o
t | pédee of ahe aéenmrmsﬁ-él EN(AO sé?quhgcev A third pfgymid was cloned by
respectively hi st ogram co

! Gttt ik insrondd SRIZE nsgmotah GOROPRACPBEnT RpAdtasmid. The

SRR rk B SRS Pl yERird 13t cutore
veaisticionor sal i ne, showi ng the significantly reduced

tunnr burden in the lungs of mce rece|V|n ei t he
one, Replicatign idgfigient vactorsiclaniagso The gP& A of K mera was sub-

BRI RERE P PP TR L bl v

covaransidrsel wath. pJOIil7ythal comaihs diokf eff the Qdendvﬁl’uE-Begenome and were
antinetastatic effects (mean | ung wei ght)

wer
corliamsierien Witk GelehmypeosEIC MEghoddROROS e sAbrymicippe cell-
llne( Qiﬁ S’glﬁs f,é”H lﬁﬁé\/ Lv\z}g ﬁés)?%}egggn%{]@%f thglﬁséené ?lf?a. 1§ ﬁecessary for
v1lﬂzild&bhmf(bhr Bit Bf ndthinckidEd (i8 Xhe PPA®pRIA bp JJJM/anlasmlds The
single adm nistrations of relatively | ow doses of
plagraids v ivndergpe chasnalogausn reeambipatinn ywithin bihe reetlastandi cafter

: a;%ﬁg%lately t\;vg %ve@llg gec%ﬁl%fan&' Vlses 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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Carcinoma nodel. It is appreciated that certain

features of the invention, which are, for clarity,
waoelemenstsetl i n the context of separate enbodi neEPCBIL20E001195

al so be provided in conbination in a single

enbodi nent. Conversely, various features of the

i nvention, which are, for Hrévi t , described in the
plasomitl eontaprfing peith gf éheeadeody imemn? ,D%‘hyse@ue@ée, s theew ingpsliffied as

eparatel y.qQr jn.any. sui,table sub i nation, Altho
toBS it Endialh clouiisty s8R} Frt PR Roten i HIBHETA)
werR§ehihiécd BNNRALHAE (thE) pRoRiR&f and the icsnRvittlRidehdhatal FAN¥gion.
alternatives, nodifications and variations will be

Lapp treeMK promaterseassicplacediby RPERS xawithouhéiend idnggicgnd plasmid

isS intend t . | h t i )
Wit P BRER dis SRIDR S TRET e s b} P ARESFERTR plasmid, BD
BioRtibhdesPaifll PASABEREBLINNAL leewadP@B dRe6leRbii® E1AIRES permits

publications, patents and patent .apg}l i cations
travslation o dwp rprethins feype thef sameet iranscapte The respliant two shuttles were

iAeBEOFPRAE: e QebEhL b B HBUFRAIERy) Yk con
BiNdsXDEA YR qultrhﬁgéde@.nrhig H{RNf Gectepiatiap hlradiy! beea ttiasformed
was specifically and individually indicated to be
with paFkSY doplimsridi which coethios amstof the aden@yiruoh sequence, except
[ i fication erence. |

e il Fa Brdirelans: Theiooni® Bufief Bmo ReSiaront Baf g Vitin e

 bdch@fa HeBRednChSHRIE QnliS ,?Igﬁwsazblﬁ tB8s Rfdafihg ahd cbMpldle vector

present invention. WHA CLAINED I'S: 1. An isolated
ggpoinen Tk estondeinamaprdrs i latgr Lach digestediland drapsfectedemth calcium

i ncl udin .le ti f .t th
PR TR 85 SRB T ori ey SEHAF L81E8), TR Hebeor
the Prdde@ike®é ad NBHARAUBIHR r&fticafiod ddTicidht RedrkD NO. 16,

t he isol ated pol ynucl eoti de bei ng capabl e of directing

t r an¥be peritierconfrobvipesl GMYE Eé ovas ¢ensteigied iy subcloning the general

transcriptionally linked.there in e ti.c cells...
PraO N & 3ol S el YOG SOF e o o NACE i df poiduious
arPhefd @ls é&ﬁ&?t@eﬂﬁéﬁlhﬁ’eﬂc@ﬂs.the sequence set forth in

SEQ I D RIO 15 is positioned upstream of said at |east

a poTh¢ dollowinghepbedivendeficiant vegtorh and GRQDs DVNE, congtructed
in said gis regul at ory etgeén_ant. 3. The i sol at ed
a‘ifo‘f}%lﬂt oebEemsplienedimetiodSher ein said at | east a

~ port Reptidlioh RerigaAYeReR: set forth in SEQ ID NO 16 is
posi TToned upstream of said at |east a portion of the

sequBREd (3tFASr CMVF A8EQCMY IUC (B UG —s abbrewiation for firefly

regul atory ele The i sol at ed pol ynucl eoti de of
l‘@lfgﬁaﬁﬁTPO&H&%ﬁBEETébﬁ)@ﬁ?egul atory el enent further

i ncl pglagHat | east one copy of the sequence set forth

in SEQTD NO 6. 5. The isol ated pol ynucl eoti de of
cl ai RPE;1(3vheCRAD, RREd (3x)-FaseSRAR, pdfYikdn of the

| F?gﬁ?&gfsﬁgg{t &gé%r?lplggtg:ts ﬁg&fig all\llg He]LSa cle ] %\%\{g lcgl?utré:c}/ 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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portion of the sequence set forth in SEQID NO 16 via

a |linker polynucl eotide sequence. 6. The isol ated
w@edognsiskeot i de of claim 1, wherein said |inkePCT/IL2005/001195

pol ynucl eoti de sequence is a pronoter and/or an

enhancer elenent. 7. The isqglated pol ynucl eoti de of

claiml1l, wherein said cis r@éulatory el ement further

i ncl ﬂdmdmttdneamertmwwopl\’estowf (Pe-Fédeyg L@Mé/eF%t GMM-hUC,

PhP AT erara v el f Rl EER 8 s instead
of AW ¥ A S rJv@thtrﬁEdld') irefdek k& M@toﬂhﬁlu‘ﬁﬁﬂw @Jﬂiﬂfb‘étlgn (moi) of
The isol ated pol ynucl'eotide of claim1, furt

1@,00G0 1 064, HPO0aL Thealsttltlplmetycofbylfexﬁlonh‘éa%eajuém@ agethe framtbier of

SEQ.| DO L 10, I | eot
vistes petaraet b e A TG 2Bl HHER S 34 Rours before
tr%s@ﬂ&mn Aklhe tﬁ}%dh&mneﬁa?dcdl’l@é YraWeh 6RUla0RasOkplabal Wit Qolution

wher el n said hypoxi a reSponse el enent includes at
cdnﬁashlgdhevmy irothe tdhar@lsqmemmece.d, én Oflgrr2tml infegEn nddor 96

The_j sol at ed cleo ide of claim.l
wlls ity oGO iy " BpealBes | ST Sl vt iinedle Figours,
fdMdwed by tRe adiifSHEd Eitésh Addshuts @m&b &Mﬁ&duesmmrssl ng the
|solated pol ynucl eoti de of any of clains 1-12. 14. The

nucl Em:luatmnd afovestor urcphoaﬁon: land @pdBoti¢ indubéen eobyp PEY) Wigring

FeBread org MpsheRaripraC R e CREYIHL NPT ahrespgively

CH\%al 'V’i%le? sQirfd dal AR Wistifto Q\falﬁt@tﬂ@ abfounBE E&lisNat@dhdd to the
nucl ei ¢ acid sequence encodes an angi ogenesi s

pkamjiﬂuaﬂaow,asiﬁlndi'da@rrfm@l\aalahiyd construct of claim 14,

wherei n, sajd nucl.eic is se ed.from
e Bastng Heo neHCHr PG B i S Pal O | Fod I stocks
whie Fite a1 &Bat 18700CTh§u5‘-'é81|1f?de‘ﬁt 390%) ‘éﬁﬁ!ﬁ’eréfcﬁ%ﬁcells was

claim 13, further conprising a conditionally
infeepdi fomtd hguradenthei vitad .vedtdr diuted| witly dlmp irifedtiog mpdia for serial

.nucl ei ¢_ac gonst ruct f clai 3.19. A's l.q.
ciians T T ity Kb iy o Moy wos aRGELEY ofRs ap vas
regia@écfrbgrgd aﬁ’vﬁ%rﬁi nﬂl@ ‘11@&@{ fidhitbd & Wﬁf&ﬂoﬁﬁtﬁl&far@ apparent after

ynt heti ¢ poly a cell adhesion nol ecu or an

appxoNimately Ql\aeeka;alsrqonmﬁcmd dhe) coRentraton mcafilsodfoPT/ml (PFU —

clal 20, rein said synthetic polyner is sel ected
plaque tm orming uni V\'htg) y oty

Results

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 lysis 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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fromthe group consisting of polyethylene glycol

(PEGQ, Hydroxyapatite (HA), polyglycolic acid (P&,
wep®slosrs4T apr ol act one and 1-1actic acid rei nf opCcEIL200F001195

a poly- 1-lactide knitted [ KN-PCLA], woven fabric

(W/- PCLA), interconnect ed- pg ous cal ci um

hydr oxyapatite ceram cs DL,-lactic

apmptodispuitieat e tiegling bgaf@F(LmFP‘EgéWhl@r@d?‘ﬁ?fa‘f(@@entratlons there

WREER L o BRI B BPHEST0 Bl B iR RIS, 2T &

pol yoyrlr-exsadpkean deine célP{dAée.ll \ml Asdyed By @ra@w deneysprient in 293
(P4HB), and poI yphosphazene. 22. The scaffold of claim
cedlB, Rhguaaudnv@gprdemeoqcumm@g aomgml Bt Math; ﬁles@wcfé& vector,

o] e AR BT A i Dy SRR

argHl §5! rab&)rdlﬂ % fh%rré(t@ off Bladty dé\féﬂjpﬁ%ﬁt iddigd & plaques.
(ninjurin2 . The scaffold of claim 20, erein

sai dTbe<ablhb/e¢ﬂ RREalr -3xraromoterpithend withogbihednteen, o giduehRNA

R R IR Bl Bl BRR e B PE e R dtncn
di‘?f&&%%&efo%%&éd (NOF), bacterial cellulose (BQO),

lam nin and gelatin. 24. Use of the isolated
pol ybeseexssilthe inglicaggn yhavfreplication af- agenguirgs vectors, such as the

ar nmaceu 25.. A net hod of
algipirnie OB ooy R PR AR T el hbfabore,
b&RinB0shpRIFALInGhdiSy CKNPS oS suthsa UASSIchS b Butheddby the
aci construct conpr i si ng a nucl eic acid sequence of

additienad spoppotsi lysio nbthednosteqells.r anscri pti onal control of
the isolated pol ynucl eotide of any of clains 1-12.26.
The net hod of claim25, wherein said nucleic acid

sequence of interest i|isgxahertEG9fromthe group
consi sting of a nucleic acid encoding a cytotoxic
PREIo(Bx) controhgf BEEH expressioprenhgneasmspvaseulgrigatignandsurvival

gromh factor and a J Qactor. 27. A nmethod
of regul ating angi oger(gs%P'PeQ;e%tt}s?ussue t he net hod

conpin Skdg t@xm@sshmgﬁw éthexpressineof MEGH ainderc theceahtrol of
construct of clains 13-17. 28. Use of the nucleic. acid
en@ﬁbqlmzrpmfer amthe vassplaripionnf engingered fissugantact iy wtro and

u% g/gucg&% Wit ctI:(? 1&16/9&5' E'Cnﬂ-er ggé@ﬁ g.g(? §€11%t11u9ts @ver? analyzed

fra“subje I'n nee use o

t6 ki the g@ectm«aa@hmﬁmcﬂl nucl eic acid construct is of
any of clains 14-17, and wherein sajid nucleic acj

sequdigiee 8 e ghgavs tbatpn@at#g] ofgbepellstwigh AASBRECvings ¥|Eﬁ}F has an
l?fﬁ‘ﬁﬁgé :c%geg\a ;ol_nn Qudpd! WE"& %é t4 VestPls -qﬂ(lél Qt}ﬂ&lgres formed in the

engineered constructs. Constructs were grown with or without VEGF supplementation
to the medium (50ng/ml). Parallel constructs were infected with AdSPPEC-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 AdSPPEC-1-3x VEGF virus
was found (Fig 91a).

In in-vivo studies, three different models were used to analyze survival,
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30. The use of claim 28, wherein said nucleic acid

construct is of any of clains 14-17, and wherein said
woemb®esfis4aci d sequence encodes an inhibitor of PCT/IL2005/001195

angi ogensi s and wherein said regul ati ng angi ogenesi s

i s downregul ati ng angi ogenelﬁ' s. 31. The use of any of

clains 28-30, wherein said rucleic acid construct
differentiationg dntpgratien and yasedlarizeinal ofythe dmplanhin miyo. These models

. novi rus. 32. A neth of. r.egul at | l.ogenesi s_in.

ingfofd ) StBoydieout RTanGipf in WREHSR s B iR TRF Bt Bion

intd &2 a@rj&Fb@ Infiseleasti fhid6 @S, tandQlii)i Replatdingst of(ahker? abdominal
endothelial cell specific pronoter; (b) at |east one

mosgdy segmeat phpeiginice vathdhseonsiregtent set forth in SEQ ID

NO 5:, and (c), a nucl ei c  agi e ce encodi an., .

g B Rstrils Qi eBheu @E b T BRET ERERS e infected
whB B PYRder-3% SRGPRYREYsHoMRH hR lincddass & vhskdl QffdtBles B@pared to

sai d hypoxi a response el enent. 33. The nmethod of claim

c@rol pérstruéts. said tissue is a natural tissue or an
engi neered tissue. 34. The nethod of claim 32, wherein
sai dTe rdaluiel tisalie-ergdiheeprdocmiseact f surtitdrandniategctionah vivo, we
| east a portion of the sequence set. forth in, SEQ

] I D
cipployed; aclygiferaserbaped rimpgige (ystgm- | Tdgsin WYpdrpems HstephdVIS)

V78588 b5 kPER R Wiy, AR e

luctfefindeith dbcallgapiodaded hoifyrasd. Gomsagusneercamfetdd fwatht deno
in SEQID NGO 7. 36. The method of. clai rP32 mwerei n.
AssaeitaducYisit @AY ceetarr gagoding: tlngiferassc forg 8 dours gafor to

tr%%gla%e&p g.gfrg? cgﬁﬁ%&c@el%e g{l gﬂ&é@diiﬁ ds‘rithnl e Miterfor aBdominal

al m 36, In sal | east one copy
mabcla wauefamds ahickor AA VLuSHEIateD Wi, infectadc intalethe tlefd lower
cont.i-guous, copi es. ; nmet hod of claim 32, mhereirnmee

ex{EGR MR h #rquss a&@%ﬁn%%gﬁwgw (9 BFFBE &1 2 POH{YS SUUrokt
RS el TR ANEOAI L abByHd o

tissueleagiaeaed corsagetence encodi ng an angi ogenesi s
regul ator is selected fromthe group consisting of

VEG-CoRffuctsanftc @Bt AOSEPEG TR WROFREXFmBRBtediter With AAV-
met hod of claim 32, wherein said nucleic acid

lusifergse)uaad highetheignal dhpr icorizolacopetments infeeied yvith AAV-luciferase
orlg%e:sﬁ@sit Ililloa%hgvggf ov[lar(éjnsfogg'tﬁér, theS¢! ?elss h$ suag(gzles R iy t\flrtrl%)("ltnfection
with AdSPPEC-1-3x VEGF can improve survival and vascularization of implanted

engineered tissue constructs.

EXAMPLE 40

In-vivo activation of PPE-1(3x) promoter by antiangiogenic treatment

A common response of many tissues to repression of angiogenesis is the
upregulation of endogenous angiogenic pathways, in response to complex sighaling
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 mechénism
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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(a) a first polynucleotide region encoding a chineric

pol ypeptide including a |igand binding domain fused to
wa@amoehfse: or domai n of a cytotoxic nol ecul e; apdr/(I2pos001195

second pol ynucl eoti de regi on encoding a cis regulatory

el enent bei ng capabl e of dlrgcting expressi on of said

chimeric polypeptide in a s cific tissue or cel
migeeiraisforagd avithi ayaundeipianidicogstestraf Heipseseal Ew@twrsmewdmg the

bl
sed(056) SORIRGE B RO AR PR ERL hfrdos
adrhigddtibP oSk @o{ehgﬁﬂﬁngibgawan@mema@c Bbs@wﬁ(ﬁ@l&rm) isa
effector domain of said cytotoxic nolecule. 42. The

dyal ch@c‘rtbelme@bm@r(gmmd EnFB)canéagﬁquremélv@ilnlcgléy aprrpeed fora
[ nt of. (b hl.e | |
TR e o b BRTR R A Rl and

pggkhﬁqqﬂﬁomghe nucl ei c acid construct of claim 41,
wherein said cis regulatory elenment of (b) conprises
t he T eapisgemed rpwpyhmnneotthedé’l’&lﬁmrLUtC cqoaptitict 106 thedpresent

mlin’%gl Wﬁﬁe[?rgﬁlhceg g)chq%x?alglg :[jrée AR St o:fg:/f(%ovf\ér}rgnﬂpleoe{rt Calﬁadescrlbed n
deRd atReabale. CRI 'lveé@(ﬂﬁlf’fP'ECl(Qk) pe&¢ irgdenibedit@l(n=5 in each group)
cell-specific pronoter selected fromthe grou

wersneithst fadgorelly with dbpR- dicfperothovedict with llﬁPEng/kgéay Bosentan for

t he TI t
SR80 FHice v fsmiiices R b1l dbreirref BHSTRA g ghans of
tHEORhde! fembvBd FFP hRAsurdhiént Fdf ThunifdseERE Ghtendifle aEdesdribed in the
pronoter, the |CAM | pronoter, the VCAMI| pronoter,

Mdﬁl@dpﬁmwllhemlmbgt/@r and the aortic

box I P
ol S1eRah ghBES a8 PER Ll ripmtlep RERERY, Bsye fRecifil Suer-
ekﬁr@@i}ﬂl &t thelirDnfbAERL BedcSinahé idAgpEniel ke N @xgmaw%f né@mally
cell -surface receptor. 46. The nucl eic acid construct

grehtec |eafdothalin aglindtyeisncts as deaw|and saprfag @ad rt@(ﬁe!ﬂsﬁﬂf gxgent, brain,

ected fro the i sting of .a re
uiGheg Aot abened 3 JBrsfaH Tuiindigerdt iRiehS65 R Somppusy with
liV&Y 8ORIdASy. KITRFHEt oBgamS] hoelRE Siufiind¥BdiRe Hh@nﬁf}dwﬂs remarkably
phosphat ase receptor. 47. The nucl eic acid construct

entfancedai(up 411 A0%h én dicart gas@)clm Bossntan admimdsitasion (Fig. 94), thus

sgl ecte conS|st|ng of Fas, TNFR, '

iggafing ool EREbhER Jreetor” SRR POt naf ey, g ifitors of
ah#lbidMREis &P @B{eka‘i' Jbﬂ R1iCAL @let drdBfeliX dpBaIkik $RSth®@rs of the present
adenovi r us. . The nucleic acid construct of claim

inventiény rant endum rfp:th@mmga@emppmﬁ expressigponddransgenep under PPE-1

(3x) transcriptional control, in a tissue specific manner.

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

side effects. In order to test the host immune response to transgenes expressed using
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50. The nucl eic acid construct of claim49, wherein
sai d hypoxi a response el enent includes at |east one
wa@ opy/08Ifs43 he sequence set forth in SEQ | D NO BCT/HR005001195
eukaryotic cell transformed with the nucleic acid
construct of any of clains é% 50. 52. A nethod of
downr egul ati ng angi ogenesisrn a tissue, the nethod
the i Feasting) r@e&t@ysﬂlﬁgentrpft the Pc“FS§§"u IVeRfEon, 78tibody Hiergjagainst

a e?xn%ttal gw%g(o a:*%hngNﬁ (,1%1 wF{e Szlasrs] é']eg it S ?g’ beaIP%pIgg(fI/ :ﬂ?gro(Pnetastases

aid@edtéd G/t \Raiofk béagiag dhOFasTNE-R I gmd:rdo (Ad5PRE- d@lsmlFas -c and
54. The nmet hod of claimb52, further nPr|S|n

Agﬁ@M\él Fage) or thed WC gepaster |gﬁn<z:(ﬁﬂﬁPﬂu’e‘ﬁrl(é Enor(@wnic pergroup).
o R Lo car e o ey o e apeurti

r adi %asfsap&eﬁnjéct@@mmaa ats@ligehal ot S gaR etwéen idjeti@t. Mice
potenti ati a cytotoxic effect of said cytotoxic

wats sastifised dgadayy ridiegyjlast rmm@é rinjegtion, Aop Ktermination o4 levels of
ali?t%nales ag'iuﬂgt tEl adéjll(%)\<\//{]rur e gglhﬂ%u Iﬂ‘gﬁ S Itl%i: gl!gte%l expressed

I Ssue ar maceu |cafa conmposi tl on coﬁprl

_ bﬁlmeafafnbgéﬁelnﬁgft&ﬁluﬁlﬁgahEISIAlQlkﬁlyC acid construct of any

of clainms 41-50. 56. The pharmaceutical conposition of
cl ai Hingmectedly; ther levddspf patibpgiestagamgthumge TNF-R1 were found to

C@%ggvutnh ?glmfl (.(l:ete oun[gdSB EPE@ ary e%uﬁlllc%alwhereas these

mhereln huc

18R SWérd GElafivély megh ﬁpﬂ‘iéfmﬁze&re’ate&aoﬂ'dhtth@ aahisyeclﬁc Ad5-CMV-fas
replicating adenovirus, conprising at |east |X C8

veaiem(dig: (A38)- feitibiody éléers wlnsuébe @(ienaﬁyaldiexph%amagnéme similar
algghg C}ﬁg Qﬁé [{?r(l:tt 21[’8{ -in ec ed roup 5(2 g, a&h%h%n%%afsy li'r{d?ca% that .

Ica cond

traSspefids x?ﬁbswdtdsu@(@]esmwe(3n)aeonsaﬁewﬁhe gdseitinvé®ion dse well
of —any t he nucl eic acid constructs of clains 41-50,

taderatgd pbﬁéhméunmu@ﬁ sys®o, ingspedsivepfphrlogenetig @raximity.
construct conprising: (a) a first pol ynucleotide
~region encoding a chineric polypeptide including a
Iigand bi ndi ng domai n f gxadsPpEan ef f ector domain of a
tOtOXIC nol ecul e; and (b) a second pol ynucl eoti de
Histient sem@@ntwwfamgﬁastaﬂé geavthdn Lewisching Cersinging grLC) by in

e e T
medi cament for treat uadtreadmemieginderr ei n sai d |igand

The simplification and standardization of clinical protocols is of great
importance in medicine. In order to test the efficacy of dosing and treatment regimen
of systemic administration of AAPPE-1(3x)-Fas-c chimera on metastatic disease,-LLC
lung metastases were induced by the inbculation of the left foot with tumor cells and
foot amputation as soon as the primary tumor reached 7 mm diameter. Doses of
1X107- 1X10'* AdPPE-1(3x)-Fas-c vectors [or AAPPE-1(3X) Luc for comparison] or
saline, which served as controls, were administered intravenously. The first dose was
administered at 5 days post primary tumor removal, and the second, where indicated,
at 9 days following tumor resection. The mice were evaluated for safety of treatment
throughout the treatment, according to body weight, appearance and activity. Liver

weight, appearance and function (enzyme activity) was evaluated upon sacrifice.
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bi ndi ng domain is selected such that it is capable of

binding a ligand present in, or provided to, said
w@edob®36i5 t he tunor, whereas binding of said | PQEIRG001195

said ligand binding domain activates said effector

domai n of said cytotoxic nolecule to thereby direct

cytotoxicity in said cellslé? the tunor. 61. The use

of cThei rmc@owemqtr&wdsm e 08 dagostvesiar iajestiemtandfextent of

rises,the | a nucleotl e 0
méedpfieTreas St b5 Rirdly S ARBRURR LD 0 ShighIY( feygapised
R PFiofiteN®s Rf PHisighiin tOmpavish theSedight dMus@bmahicen
g %ﬂpe‘v%l teh at gast l?ne gdg?gtl gnal gcherrgt%ma eutcl cecelvmg

orgniajastion adli IGE 19t éiié() |1?sdl?‘Hﬂé(3!Xt)3FaS-§a\fedthSj ar lSNUWaIShOWIHg the
.t eutic ted capabl e of f rther

sty deddigt Sarcal ol orsene soy el ROREp bl i (g fwnes of mice

e)&,?aessmg Qhé! YRIFPE- 6(38)-Fh 0, cobtRice ivBctd sl d TRE snds@ WY effects
el enent conprises an endothelial cell-specific or

werer obsaryed hes| thal higldst deprscitfitnor prrsientiar theemiset weeivingm X107

APERCER-RRc S e nghor s finRE AV o Wi wlgp sprii 0318
sEnq@glﬂegbe@ﬁ@é]p)t er, the von-W|I|ebrand pronoter, the
Tk-1 pronDter The FLT-1 pronoter, the E r-1

pr onbigere, 97 ine hiBAgvin qomparing tumartsrdan/gsimeasurgeby dung weight,
pr onot

in, Biest FraBins maecon e ety KRS 16102 AdPRErI GyyEas-c

vé&ﬁs otoitddl MIPPE- 1\Q®X§L%n vé@bd, | drdadithe b sREWIHE Migiuﬁ&ntly |
|'i’'gandbi ndi ng domai n of a cel | -surface receptor. .

reﬁh@dugmooburdeaumtl&tl lung# of miice rwa¢idingedithes ome, o€ éwo mjectlons of

ok EBENI " SeBEe Al hamecveclor o ep el ganr Rt 25 4R gontol
véc%}e?A@PPEhtﬁ@}Eh@P del @ﬁﬁﬁ u"i}eé'tﬁJnls adbesiser D! eomllye minimal

nd a phosphatase receptor. "66. The use of claim
dl\f\hmnewmmsdnﬁ dmu;rtetastaklp etfeolsg(oehr ling welghtt werefabsenved detween

roup c SISti F 67. The use
ofhandyp A B EnS o AQBP BT ) e 4t A Ta3ss S TIRed |
furt fRLse Q&'ERE irﬁﬁ&t@thﬁpﬁd\}ﬁd S dsdonloFFa-6 @hintGa under control of
adenovirus. 68. A pharmaceutical conposition for down

theeRtH 143 X gramafero fdloedig singleaadmigistrationts of wldtjvelyt lowt Heses of
harnaceutlcal 0Si ti ri a
ARSI Sos tanctBRRE i REPE R BeyilR i Thel5122 Fewis Lung

chhaiorpcayddical acceptable carrier, said nucleic acid
construct including: (a) a first polynucleotide region
encodi ng a chineric pol ypeptide including a Iigand
(k:)lytn gttdg Iagl?r,%:agagf gtegeéﬁtz}gl ?eaturgsf 8P Eh%rmgg r{%n w?nch are, for clarity,
described in the context of separate embodiments, may also be provided: in
combination in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all

such alternatives, modifications and variations that fall within the spirit and broad



(b) a second pol ynucl eoti de region encoding a cis
regul atory el enment being for directing expression of

W@ 2006/08t3u3rer i ¢ pol ypeptide in said subpopul at i Ber/f2005/001195
angi ogenic cells; wherein said |ligand bindi ng domain
IS selected such that it is capable of binding a
ligand present in said specitic tissue or cel

scope o€ abe lappatidad adimsai dAlli pgdiidations.spatents |agémat¢nt regiphieptions
donalg*actlvate sai d e%ﬁector do

LR i dhis PP OBGES PRET, MaPHRERL It s by gfirence
ing{ gl%' Eaﬁgﬁlo%"’f&? R Gnsaldethsrie b&hslaa@uﬁia{s pmﬁmahaﬁ 3{aYent or

conprises the isolated pol yhucl eoti
paént aappliotianl wamsspa:enﬁcand afd-ifdividually Theicaghd rtoralese indogpdrated
conp03|t|on of m 68,. further .1 Si
herginshyi Erfereaceyeln P&d‘EB?rb‘E‘F?&PPd’ﬁ gt of 4pde %5%"0%%% this
;ﬂ)gigﬁtfdnoﬁﬁll M%@ggﬁf@@%t&h%dﬂf‘%&f thﬁtaéjicﬁtrgféfe%@@%t dvailable as
ality, said additional therapeutic nodal
pi$@l azctoehk pregaitireveofiorf.ur t her potentiating a CytOtOXIC
effect of said cytotoxic nolecule in a synergic
manner. 71. The pharnaceutical conposition of claim
68, wherein said cis regulatory el ement conprises an
endot helial cell-specific or periendothelia
cell specific pronpter selected fromthe group
consi sting of PPE-1 pronoter, the PPE-I1- 3x pronoter,
the TIE-1 pronoter, the TIE-2 pronoter, the Endoglin
pronoter, the von-WI | ebrand pronoter, the KDR/ fl k-1
pronoter, The FLT-1 pronoter, the Egr-1 pronoter, the
| CAM| pronoter, the VCAMI pronoter, the PECAM I
pronoter and the aortic carboxypeptidase-like protein
(ACLP) pronoter. 72. The pharnmaceutical conposition of
claim 68, wherein said |ligand binding domain is a
| i gand- bi ndi ng domai n of a cell-surface receptor. 73.
The pharmaceuti cal conposition of claim 72, wherein
said cell-surface receptor is selected fromthe group
consisting of a receptor tyrosine kinase, a receptor
serine kinase, a receptor threonine kinase, a cel
adhesi on nol ecul e and a phosphat ase receptor. 74. The
phar maceuti cal conposition of claim68, wherein said
cytotoxic nolecule is selected fromthe group
consi sting of Fas, TNFR and TRAIL. 75. The
phar maceuti cal conposition of claim68, wherein said
nucl eic acid construct further conprises a
conditionally replicating adenovirus.76. The
phar maceuti cal conposition of claim68, further
conpri sing at



| east one chenot herapeutic conpound. 77. The
phar maceuti cal conpound of claim 68, conprising at
wo e@s315% OB adenovirus particles. 78. Use of BCTIQb&/®1195
acid construct conprising: (a) a first polynucl eotide
regi on encodi ng a proangiogenic factor; and (b) a
second pol ynucl eoti de regi off?encoding a cis regul atory
WHATEN CLdMED ISr directi ng expression of a
pr oangi ogeni ¢ factor in a sub-popul ati on of angi ogenic
cells; for the manufacture of a medicament for the
treaj ment Aﬁf 1§élzﬁéc§ uBleo i@ ot @S%O‘éisatr@ghl%w element
i schem a. se of claim?7 wherei n sa
inoludingj at lsaﬂtdl pcmslon @f thasoqugnes savefnrth gA SHY Iladﬁﬁarbs@@alently

t he isol at ed | eoti de of
ikt st rpisteoioe srarenry s i S CIP ) BRGsolaied
p(?gfblﬁl&ﬁﬁé tb'éﬂlggca%%’l& R rdu%@t'i'ﬂg !r&%%nﬁtldhomé sz@fﬁ@élbé’tlde sequence

catlng ovirus. 81.” The use of claim8
traviseriptionatly linkedtheretd madukgryefi¢ eddtsi ve anount of said
nucl eic acid construct is about 103 to about 10 16
virus particles. 82. The use of claim8l, wherein a

t her apeut *Fﬁ@liéoYat&f pAGR Y& 1B Btalrﬁfl SHefbim 4l Qk feadCA Hortion
construct 1s about® 105 to about 10 13 virus particles.

oBthe stheengs setoforth|iniSHG ) NDdHas moauon@r uptrean gy shigd at least a
effective anount aqf sai aci d,construct is
paiB ! by pemiptaion o b 6 i 68 Ralitre font.

of any of clains 78-83, wherein said cis regulatory
el ement is an endothelial cell-specific or )
per i @ndot k¢ ismlatekpdlysypdaitide of gtaomol, evhesean @@lﬂ@d Idastoarportion

Lot cons el b moen, e G e P
p{nﬂlgm %D%%% Eﬁkn@é LG5 &k in § IM‘NDWS' ih 848 %EQeQIl%EI ﬁément

1 pronoter, The FLT-I pronoter, the Egr-1
promoter, the |CAMI promoter, the VCAM I pronoter,

t he PECA d th
c a(r:) b8xype NH‘? gé@gtg‘& ?HE’%Y%B‘FGP%&% 0?/&&1@) pPBfrSHe paid s regylatory
eféﬁ{%npfurt?ltelaﬂnmuaﬁs \S’f@ff Sldeopdlod il s3§@tRe St f6@NHH $EQND NO: 6.

associated wt ema iS5 selected fromthe group
consi sting of vvound heal i ng, | schem c stroke, i schem c

heart di se strqi ntest.i ons
nucl &i ¢ ag fh‘%‘% 831@9“@6%1&(6 o J( dysheée‘flls?’gtat least a portion
oP ey gg@%g%tn éeecé%ﬁﬁ% QBEETOONONG & GHakhf IBREE to AUt least a

Sul C
portion of the sequence set forth in SEQ ID NO:16 via a linker polynucleotide

sequence.

6. The isolated polynucleotide of claim 1, wherein said linker

polynucleotide sequence is a promoter and/or an enhancer element.

7. The isolated polynucleotide of claim 1, wherein said cis regulatory

element further includes at least two copies of the sequence set forth in SEQ ID NO:6.

8. The isolated polynucleotide of claim 7, wherein said at least two copies

of the sequence set forth in SEQ ID NO:6 are contiguous.



bei ng capabl e of converting a prodrug to a toxic

conpound and (b) a second pol ynucl eoti de region
weewedsrsgs a ci s regul atory el ement capabl e of PECT/HRDIINY1195

expression of said suicide gene in angiogenic cells.

87. The nucleic acid of cIaP. 86, wherein said suicide

gene is selected fromthe group consisting of.

t hym di ne ki nase of herpes sinplex virus, thym dine

ki nage of [ <V - and ial. .

cyt odi ne. LSRRI PoIgBRIGHiAY oFHRITC SRR EbBlising ot gt one
capyafmhS&equaiversei forthah SEQ IH Nogul at ory el enent of (b)

conprises the isolated pol ynucl eoti de of any of clains

1-8 and 10-12. 89. The nucleic acid construct of claim

86, er ei [ ' aley, e g .

endotiel a1 S fleEpahFREl B ULIHETIE! apbridify Ehypoxia
reSpoiise efeaednt.i ¢ pronoter selected fromthe group

consi sting of the PPE-1 pronoter, the PPE- |-3x

pronoter, the TIE-I pronoter, the TIE-2 pronoter, the

Endogl i n .| | eb 0 t .

o P PhETRARs DA Poaged, R OMRURSy 0P wypos
refp@iye tetment hricluded\itt leagtrong@opy of theeseyievk ketidoai A SEQ ID NO:

the PECAM | pronoter and the aortic
5carboxypeptidase-like protein (ACLP) pronoter.90. The

nucl ei ¢ acid construct of claim86, wherein said

prodrug is selected fromthe group consisting of

ganciizl ovilhe isdated polynucltotidd ofiolsimci,| whdréid, sdid cis regulatory

fl uorocyt osi ne, 6-nethoxypurine arabinoside and their
e@@ﬁﬂ%@?ﬁ?ﬁé@“@!!SEQéDSﬁD%ﬁe nucl ei ¢ acid construct of

any of clains 86-90 for the manufacture of a

medi canment for down-regul ati ng angi ogenesis in a

subj gt | A mesdc héidicendtrucPompriving/the iSdlated pblynfdeotide of any

further conprising providing a therapeutic anount of
okdpignsg-bdir ug, sai d anount sufficient to cause

apoptosis in cells when said prodrug is converted to a

toxi ¢ conpound by said suicide gene. 93. The use of

cl ai .91, Thhanelele sid dosdtiuci 6 clgind 3| Furthey oipfiging a nucleic

ki nase of herpes sinplex virus and the prodrug is
agid Arquencsiasitioged undsyithe regilatgrippontited pf saideis vegulajery elayagnt.

The use of claim91, wherein the suicide gene is

bacteria cytosi ne deam nase and said prodrug is

5-f | ufir ocYh@siubRic0beidt Gondtidt VErt tldRs . 1495wheléig 345 n@tleic acid

claim9l, wherein said suicide gene is varicella
seflgeRcgengRdey 4n ARGIAEIICHS regultiete and sai d prodrug is

6- met hoxypuri ne arabi noside or its derivatives. 96. A

phar maceuti cal conposition for down regul ating

angi dgeneths nublei acid construct of claim 14, wherein said nucleic acid
sequence is selected from the group consisting of VEGF, p55, angiopoietin-1, bFGF
and PDGF-BB.

17.  The nucleic acid construct of claim 13, further comprising a

conditionally replicating adenovirus.

18. A cell comprising the nucleic acid construct of claim 13.



ti ssue of a subject, the pharmaceutical conposition
conprising as an active ingredient the nucleic acid
wae@onshsrzes of any of clains 86-90 and a phar neReLL20@/001195
acceptable carrier. 97. Use of the nucleic acid
construct of any of clains % -90 as a
pharnaceutlcal 98. Use of tHé nucleic acid construct
of cl%i meAgeaifeld seaded méthrihnoelbet dim B a nedi cament
for preventing or treating a condition associated with
excessi ve neo vascul arization. 99. The use of claim
98, 2MncoTind aeiffoll tdT elhinh €35 twiieinatidi scaffoldl is composed of a
chenot her apeuti ¢ and/ or radlotherapeutlc nodal i ty,
sygietic apkymer.oreell adhesiapelacelendics §Xtpe hﬁ!)aaml?ér%ﬂ)rotem
further potentiating cytotoxicity in a synergic
manner. 100. Use of the nucleic acid construct of
cl ai2e 85TROsdabfold be chanauigaitietein GhidasynEdiic paBmicrfioselected

preventlng or treating cancer. 101. Use of the nucleic

fram; thec srogpr E@‘cSlSé‘flg colapaiyethsleo glpeolt FEGHR Hixdsenapatitef (HA),
oy SR RUH<BbIRE PR PSSR TR R poy

I-Rdidd ikaield (KBARChALapeuén Cfabricl/ (W VRLAY, higta@eumtéted-porous
nmodal ity, said additional therapeutic nodality capable

caéqlumuhxdmyawtt% GefaEHENGPTHAYL et Pely- laﬂwaacs@rﬁ@lwgqh&leneglycol
n f n
TROERE. WA h AR SIS S 00 MR RE )
pdlyl&StlltE ddglycslideei C(P&(Ai(ﬁ%);:onpbryhydroﬁf’all&[my&at@f qPHAYF poly-4-
86-89. 104. The nethod of claim 103, further
hydserpioutyrate (RAHR), andgolyrhesehazsaeit i ¢ anount of sai d
prodrug, said amount sufficient to cause apoptosis in
cells when said prodrug is converted to a toxic
conp22ind Dye s@iftbld ubfctldin ) ewhetéia. saiheclteddhesio®fmolecule is
cIa|n1103 wherei n said SUICIde gene is thym di ne
cigsls drogt the rgsedp sqonpiseng \oif - indeesing inteecePrlgn ragdfesien molecule

OBREH 4 S o St 0 T8

(nir§ubA®t eri a cytosi ne deam nase and said prodrug is
5-fl uorocytosine or its derivatives. SEQUENCE LI STI NG
<110> Harats , Dror G eenberger, Shoshana <120>

P ER HEL.| - I Y AND . .
VETHODS O e SRR el el ptein s
selected from the group consisting of fibrinogen, Collagen, fibronectin, vimentin,
microtubule-associated protein 1D, Neurite outgrowth factor (NOF), bacterial

cellulose (BC), laminin and gelatin.

24. Use of the isolated polynucleotide of any of claims 1-12 as a
pharmaceutical.
25. A method of expressing a nucleic acid sequence of interest in

eukaryotic cells, the method comprising expressing in said cells a nucleic acid
construct comprising a nucleic acid sequence of interest positioned under

* transcriptional control of the isolated polynucleotide of any of claims 1-12.



<130> 30269 <160> 16 <170> Patentln version 3.3 <210>

1 <211> 1334 <212> DNA <213> Mus nuscul us <400> 1
Wa@@bns gyt gt gt gt gt gt gt gt gt gt gt gt gt gt gt gt gt(gt/ngn@rmms

cttctgatcg 60 gcgatactag ggagat aagg at gtacctga

caaaaccaca ttgttgttgt tatcattatt 120 atttagtttt

ccttccttgc taactcctga cggaaV ttt ctcacctcaa atgcgaagta

180 3¢+t ¥ gmlmdgefacéeagla%itwl@gqugg% gygeigragish guepse of interest is
Sei C?C(gggggl?@l {?JS);%(%{:S?S mg 3 gglglgg éi %8 h%&g&g&lgg gcc%%)goxw factor an
aitliGgentd fadlor, tatrgﬁarfeagﬁﬂeﬁgag@maeeatcﬁgaaa@t@apo;gétgaﬁe@at g

at cagcccca 360 cctccacccc acccccctgc gcgcgcacaa
tacaatctat ttaattgtac ttcatacttt 420 tcattccaat

gggghgactt, tg %B%étgp d&é‘g ?r%;;%?g@lﬁ &fst {922C,; {6t 9989Ck Giod

480 gcagcﬁagc g ctctctgcag

c@thpiidi g€ efiresSFigGh THeisSudHe nudica@Et @nstridt of tlalhs13-17.
ttagccctgc ccctggattg tcagacggcg ggcgtctgec 600

tctgaagtta gccgtgattt cctctagagc cgggtcttat ctctggctge .

209t bCCt 000 KSR LLERALRE RO AP 1317 for e

agggttgga aaag caga gc acc cactcta

mAg g8elutL 8fa Ihdddddand SorGe 8elgga adpiGdcabdis gagltisC@0afCa s@jbct in
780 cctgcaccgg cgctgagagc ctgacccggt ctgctccgcet

nepddbereglcgc gct gect ccc 840 ggcetgecccge gacgetttcg
ccccagt gga agggccactt gctgaggacc gcgctgagat 900
ct anaaaaaa aacaaaaaaCc aaaaaacaaa aaaacccaga ggcgatcaga

gcgaggagaghd@le af cliirs OBC whefedt bdid godleict @aOtéb@act is of any of
tttgcaaccg agttttcttt ttttcctttt 1020tccccactct

clatmyitd chendtw@emgéatdgn@ém agid sequepeqyensades a p@@e@@gw gpctor
tt .1 t t
o ¥Repe Al ARED bid ERRERAS: LGRARRENE HRbERRERT

ctgttttcca cttttctttc tttcttttct ttcattcttt 1200

cctttttatt tattttttta attactgaag ctccagca C aagtgcctta
caat B8at t thy@méélatret?ét @theg'aag@ ala Caa%ﬁi genstiaet is of any of

]%Ct%tltétz%i rel dt 9&9 se Lzlgncteaén%gget %g %Iutbltor of

angiogensis and wherein said regulating angiogenesis is downregulating angiogenesis.

31.  The use of any of claims 28-30, wherein said nucleic acid construct

further comprises a conditionally replicating adenovirus.

32. A method of regulating angiogenesis in a tissue, the method
comprising 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

©) a nucleic acid sequence encoding an angiogenesis regulator, said
nucleic acid sequence being under regulatory control of said promoter and said.

hypoxia response element.



<211> 96 <212> DNA <213> Artificial sequence <220>

<223> Single strand DNA ol i gonucl eoti de <400> 2
w@etagsigsac ttcatacttt tcattccaat ggggtgactt tRECIIQOGHA1195

gggtgacttt 60 gcttctggag ccaatgggta cttcatactt ttcatt

96 <210> 3 <211> 96 <212> DNA <213> Artificial

sequence <220> <223> Si ngl &8t rand DNA ol i gonucl eoti de

<40033. 3 Thet metbod of dajmadanbereincsadd diesuet is gy Bturgh dissue or an

t at gaagt a caat gaaaag 60 tat gaagtac ccattggctc
er&é’&ﬁ%éc ¥a%gt cacc 96 <210> 4 <211> 6 <212> DNA <213>

Artificial sequence <220> <223> Nnhe-1 restriction site
<400> 4 gctagc<210> 5 <211> 6 <212> DNA <213> Mis
muscit.us Erxmethed 2f slagm $2, Wherely saidkompipthelighssli promoter further

includbs ar least & lp% mrr]lt of th%_ sbe%)éence set forth in SEQ ID NO:15 covalently
linked to at least a portion of the sequence set forth in SEQ ID NO:16.

35.  The method of claim 32, wherein said endothelial cell promoter

includes at least one copy of a sequence as set forth in SEQ ID NO: 7.

36. The method of claim 32, wherein said nucleic acid construct further

includes at least one copy of a sequence set forth in SEQ ID NO: 6.

37.  The method of claim 36, wherein said at least one copy of a sequence

- set forth in SEQ ID NO: 6 includes two contiguous copies.

38. The method of claim 32, wherein said endothelial cell specific

promoter comprises at least one copy of a sequence as set forth in SEQ ID NO:1.

39.  The method of claim 32, wherein said nucleic acid sequence encoding
an angiogenesis regulator is selected from the group consisting of VEGF, p55,

angiopoietin-1, bFGF and PDGF-BB.

40. The method of claim 32, wherein said nucleic acid construct further

comprises a conditionally replicating adenovirus.

41. A nucleic acid construct comprising:
(a) a first polynucleotide region encoding a chimeric polypeptide including
a ligand binding domain fused to an effector domain of a cytotoxic molecule; and
(b) a second polynucleotide region encoding a cis regulatory element being
. capable of directing expression of said chimeric polypéptide in a specific tissue or

cell;



<400> 5 gcacgt <210> 6 <211> 44 <212> DNA <213> Muis
muscul us <220> <221> m sc_feature <223> Miri ne
wemdensiski al speci fic enhancer el enmet <400> 6 PCT/IL2005/001195
gtacttcata cttttcattc caatggggtg actttgcttc tgga 44
<210> 7 <211> 143 <212> <213> Artificial sequence
<220> <223> A triplicate copy of a nurine enhancer
sequehRIeINoFgig| lrgaﬂ@damcilegncton@uppmle%?fbﬁts%haFha&4b@s>carpable of

blﬂ{x @g ! 1fgt%{1‘ pg%leﬁt ifi3hids E Qg&%t& c@ﬁt whéled ttﬁn&ﬁg 39944 93and

acca catactt ttcattgta

tot gamtl@hmbmm@t éeradih @@@@teuasatd eff2@tot gi@htaﬁt @Qasald cytotoxic
ggctagctgc cag 143 <210> 8 <211> 47 <212> DNA <213>

maleeylei ci al sequence <220> <223> EDC fragne' nt <400> 8
ctggagggtg actttgcttc tggagccagt acttcatact tttcatt 47
<210> 9 <211> 20

42. The nucleic acid construct of claim 41, wherein said cis regulatory
element of (b) is capable of specifically directing expression in a sub-population of

angiogenic cells.

43. The nucleic acid construct of claim 41, wherein said cis regulatory

element of (b) comprises the isolated polynucleotide of any of claims 1-5 and 7-9.

44.  The nucleic acid construct of any of claims 41-43, wherein said cis
regulatory element is an endothelial cell-specific or periendothelial cell-specific
pfomoter 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.

45.  The nucleic acid construct of claim 41, wherein said ligand binding

domain is a ligand-binding domain of a cell-surface receptor.

46. The nucleic acid construct of claim 45, wherein said cell-surface
receptor is selected from the group consisting of a receptor tyrosine kinase, a receptor
- serine kinase, a receptor threonine kinase, a cell adhesion molecule and a phosphatase

receptor.

47.  The nucleic acid construct of claim 41, wherein said cytotoxic

molecule is selected from the group consisting of Fas, TNFR, and TRAIL.



<212> DNA <213> Artificial sequence <220> <223> Single
strand DNA ol i gonucl eoti de <400> 9 ctcttgattc

w0 t@aastses g 20 <210> 10 <211> 20 <212> DNA <218CT/IL2005/001195
Artificial sequence <220> <223> Single strand DNA
ol i gonucl eoti de <400> 10 taaggcatgc ccattgttat 20
<210> 11 <211> 20 <212> DNA“8213> Artifjci al sequence
<22048.<228be Siypigie adid apehsomn of i elaimct botidher <a@oprising a

W%?‘% lgqaaa%gaaa 20 <210> 12 <211> 20 <212> DNA
/ BYUEKce <220> <223> Single strand
DNA ol i gonucl eot i de <400> 12 tttctttttc ttagccctgce

20<210> 13 <211> 1334 ) .
49.  The nucleic acid construct of claim 41, further comprising a hypoxia

response element.

50.  The nucleic acid construct of claim 49, wherein said hypoxia response

element includes at least one copy of the sequence set forth in SEQ ID NO: 5.

51. A eukaryotic cell transformed with the nucleic acid construct of any of

claims 41-50.

52. A method of downregulating angiogenesis in a tissue, the method

comprising expressing in the tissue the nucleic acid construct of any of claims 41-50.

53.  The method of claim 52, further comprising the step of providing to the

tissue said ligand of said ligand binding domain.

54.  The method of claim 52, further comprising providing to the tissue, in
combination therewith, at least one chemotherapeutic and/or radiotherapeutic
compound, said chemotherapeutic and/or radiotherapeutic compound selected
capable of further potentiating a cytotoxic effect of said cytotoxic molecule in a

© synergic manner.

55. A pharmaceutical composition for down regulating angiogenesis in a
tissue, the pharmaceutical composition comprising as an active ingredient the nucleic

acid construct of any of claims 41-50.

56.  The pharmaceutical composition of claim 55, further comprising at

least one chemotherapeutic compound.



<212> DNA <213> Mus nuscul us <400> 13 gtgtgtgtgt
gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtagtgta cttctgatcg
w®RogosEtact ag ggagat aagg at gt acct ga caaaaccacBCT/IL2005/001195
ttgttgttgt tatcattatt 120 atttagtttt ccttccttgc
taactcctga cggaatcttt ctcacc caa atgcgaagta 180

ctttagttta gaaaagactt ggtgg ggt gg . aaaagt aggg
t gat %?t c chho plrgaequtigelceomnpun @g@gﬁ@e%é gy sad nucleic acid

C(?}%{g (%%Ittﬁecf c%g% % gaaa(%dqg)aaag?e?hgatﬁ% dgﬁ&\ﬁﬁlgt &Qﬁcp 1s1r}§:at least

cagaa a aaaa aacaatg at

1866 leh@dACpaRicRECCCCCt gC gcgegcacaa tacaat ct at
ttaattgtac ttcatacttt 420 tcattccaat ggggtgactt
tgcttctgga gaaactcttg attcttgaac tctggggctg 480

gt ottt gt 0600 Fagofs Bt REl bl ATCHafl 1 968

mafefadgat bl at Madioaf@n ofod GE@tifd ACAise3® drecéapda@int &sociated with
gccgtgattt cctctagagc cgggtcttat ctctggctgc acgttgectg
e’%ﬁﬁ‘Yi}m‘g‘é@ﬂ@Wéﬂ@&cacaat aacattgttt agggctggaa

t aaagt caga gctgtttacc 720 cccactctat aggggttcaa

t at aaaaagg cggcggagaa ctgtccgagt cagacgcgtt 780

cct gsacCcyUs€ 3t gAgapahe tpaleicgaitl cdngahics gt clginGc Ul FOYQGis a
gctgcctccc 840 ggctgcccge gacgctttcg ccccagtgga
@ﬁg@@%@@@t gct gaggacc gcgctgagat 900 ct aaaaaaaa
aacaaaaaac aaaaaacaaa aaaacccaga ggcgatcaga gcgaccagac
960 accgtcctct tcgttttgca ttgagttcca tttgcaaccg

agt t 60.ct t Usé bl 4 aedlldit heid @8fktivecend@stisdig: t ct gacccct
ttgc?egaatg gattattttc ccgtgatctt ctctctgctg 1080

tt cgf@act & firg @8’&’@5@9@@%@&@&8&@9“@% ehimede polypentige decduding

o Sl bk <Pt RGP SARRR AL TS bRkl pffule: and

tattttt ascaioha@bgaageatdé&agsmﬁcoaa@taga@ tdgalamterea&ht Being
1260 acttctgtgt g gcgaaag aaat aaaacc cct](%st g a
far slirgefineprpression s ghimepig pelyperfidstia gaid cells af3he tymays

14 < V4 [

<400£&%§, g:“gg‘gf Eet%f a%ccgé‘é éfg‘g@%ag‘ E tﬁx%tc%cg}té? ?1& S?ld ligand
bdB@ diredif i€ %aﬂ@ﬁﬁiﬂh t&k it is capable of blndmg 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.

61. The use of claim 60, wherein said cis regulatory element of (b)

comprises the isolated polynucleotide of any of claims 1-8 and 10-12.

62.  The use of claim 60, further comprising providing to said tissue, in
combination therewith, at least one additional chemotherapeutic and/or
radiotherapeutic modality, said additional therapeutic modality selected capable of

further potentiating said cytotoxicity in a synergic manner.

63.  The use of claim 60, wherein said cis regulatory element comprises an

endothelial cell-specific or periendothelial cell-specific promoter selected from the
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construct including:

(a) a first polynucleotide region encoding a chimeric polypeptide including
a ligand binding domain fused to an effector domain of a cytotoxic molecule; and

(b) a second polynucleotide region encoding a cis regulatory element being
for directing expression of said chimeric polypeptide in said subpopulation of
angiogenic cells;

wherein said ligand binding domain is selected such that it is capable of
binding a ligand present in said specific tissue or cell, whereas binding of said ligand

to said ligand binding domain activates said effector domain of said cytotoxic

molecule.
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69.  The pharmaceutical composition of claim 68, wherein said wherein

said cis regulatory element of (b) comprises the isolated polynucleotide of any of

claims 1-8 and 10-12.

70.  The pharmaceutical composition of claim 68, further comprising
providing to said tissue, in combination therewith, at least one additional
chemotherapeutic and/or radiotherapeutic modality, said additional therapeutic
modality selected capable of further potentiating a cytotoxic effect of said cytotoxic

molecule in a synergic manner.

71.  The pharmaceutical composition of claim 68, wherein said cis

~ regulatory element comprises an endothelial cell-specific or periendothelial cell-

specific promoter selected from the group consisting of 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.

72.  The pharmaceutical composition of claim 68, wherein said ligand

binding domain is a ligand-binding domain of a cell-surface receptor.

73.  The pharmaceutical composition of claim 72, wherein said cell-surface
receptor is selected from the group consisting of a receptor tyrosine kinase, a receptor
serine kinase, a receptor threonine kinase, a cell adhesion molecule and a phosphatase |

receptor.

74.  The pharmaceutical composition of claim 68, wherein said cytotoxic

molecule is selected from the group consisting of Fas, TNFR and TRAIL.

75. The pharmaceutical composition of claim 68, wherein said nucleic acid

construct further comprises a conditionally replicating adenovirus.

~
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76.  The pharmaceutical composition of claim 68, further comprising at

least one chemotherapeutic compound.

77. The pharmaceutical compound of claim 68, comprising at least 1X10®

adenovirus particles.

78. Use of a nucleic acid construct comprising:

(a) a first polynucleotide region encoding a proangiogenic factor; and

(b) a second polynucleotide region encoding a cis regulatory element being
for directing expression of a proangiogenic factor in a sub-population of angiogenic
cells;

for the manufacture of a medicament for the treatment of a disease or

condition associated with ischemia.

79. The use of claim 78, wherein said wherein said cis regulatory element of

(b) comprises the isolated polynucleotide of any of claims 1-8 and 10-12.

80. The use of claim 78, wherein said nucleic acid construct further

comprises a conditionally replicating adenovirus.

81. The use of claim 80, wherein a therapeutically effective amount of said

nucleic acid construct is about 10 to about 10'® virus particles.

82. The use of claim 81, wherein a therapeutically effective amount of said

nucleic acid construct is about 10° to about 10" virus particles.

83.  The use of claim 82, wherein a therapeutically effective amount of said

nucleic acid construct is about 10 to about 10" virus particles.

84.  The use of any of claims 78-83, wherein said cis regulatory element is

an endothelial cell-specific or periendothelial cell-specific promoter selected from the
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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.

85. The use of claim 78, wherein said disease or condition associated with
ischemia is selected from the group consisting of wound healing, ischemic stroke,

ischemic heart disease and gastrointestinal lesions.

86. A nucleic acid construct comprising;:

(a) a first polynucleotide region encoding a suicide gene, said suicide gene
being capable of converting a prodrug to a toxic compound and

(b) a second polynucleotide region encoding a cis regulatory element

capable of directing expression of said suicide gene in angiogenic cells.

87.  The nucleic acid of claim 86, wherein said suicide gene is selected
from the group consisting of thymidine kinase of herpes simplex virus, thymidine

kinase of varicella zoster virus and bacterial cytosine deaminase.

88. The nucleic acid construct of claim 86, wherein said cis regulatory

element of (b) comprises the isolated polynucleotide of any of claims 1-8 and 10-12.

89.  The nucleic acid construct of claim 86, wherein said cis regulatory
element of (b) 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.
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90.  The nucleic acid construct of claim 86, wherein said prodrug is

selected from the group consisting of ganciclovir, aciclovir, 1-5-iodouracil FIAU, 5-

fluorocytosine, 6-methoxypurine arabinoside and their derivatives.

91. Use of the nucleic acid construct of any of claims 86-90 for the
manufacture of a medicament for down-regulating angiogenesis in a subject in need

thereof.

92.  The use of claim 91, further comprising providing a therapeutic
amount of said prodrug, said amount sufficient to cause apoptosis in cells when said

prodrug is converted to a toxic compound by said suicide gene.

93.  The use of claim 91, wherein said suicide gene is thymidine kinase of
herpes simplex virus and the prodrug is ganciclovir, aciclovir, FIAU or their

derivatives.

94. The use of claim 91, wherein the suicide gene is bacteria cytosine

deaminase and said prodrug is 5-fluorocytosine or its derivatives.

95. The use of claim 91, wherein said suicide gene is varicella zoster virus

thymidine kinase and said prodrug is 6-methoxypurine arabinoside or its derivatives.

96. A pharmaceutical composition for down regulating angiogenesis in a
tissue of a subject, the pharmaceutical composition comprising as an active ingredient
the nucleic acid construct of any of claims 86-90 and a pharmaceutical acceptable

carrier.

97.  Use of the nucleic acid construct of any of claims 86-90 as a

pharmaceutical.
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98. Use of the nucleic acid construct of claims 86-90 for the manufacture

of a medicament for preventing or treating a condition associated with excessive neo-

vascularization.

99. The use of claim 98, concomitant with at least one additional
chemotherapeutic and/or radiotherapeutic modality, said additional therapeutic

modality capable of further potentiating cytotoxicity in a synergic manner.

100. Use of the nucleic acid construct of claims 85-90 for the manufacture

of a medicament for preventing or treating cancer.

101. Use of the nucleic acid construct of claims 85-90 for the manufacture

- of a medicament for preventing or treating a tumor.

102. The use of claim 100, concomitant with at least one additional
chemotherapeutic and/or radiotherapeutic modality, said additional therapeutic

modality capable of further potentiating cytotoxicity in a synergic manner.

103. A method of downregulating angiogenesis in a tissue, the method

comprising expressing in the tissue the nucleic acid construct of any of claims 86-89.

104. The method of claim 103, further comprising providing a therapeutic
amount of said prodrug, said amount sufficient to cause apoptosis in cells when said

prodrug is converted to a toxic compound by said suicide gene.

105. The method of claim 103, wherein said suicide gene is thymidine
kinase of herpes simplex virus and the prodrug is ganciclovir, aciclovir, FIAU or their

- derivatives.

106. The methd of claim 103, wherein the suicide gene is bacteria cytosine

deaminase and said prodrug is 5-fluorocytosine or its derivatives.



