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WD 2008/ 015675 PCT/ |1 L2007/ 000959 1 POLYPEPTI DES AND
POLYNUCLEQOTI DES ENCODI NG SAME AND USE THERECF | N THE
wqa RBSDMsRE OF MEDI CAL CONDI TI ONS ASSCCI ATED  VW@HIIL2007/000959
| SCHEM A. 5 FI ELD AND BACKGROUND OF THE | NVENTI ON The
present invention relates to pol ypeptides and
oS WrRICHTOWS AND BOLYNIUCLEQEMESENANRING SAME AND {Lhd:

TR e, T By aaicor MERR AL s ngta TED

vessel s from pre-exigiirpgsepgaAdt occurs in various
physi ol ogi cal conditions such as the fenale

reproductive cycle, as to well as pathol ogical
condltlon } ssue i schem a and
IELELAND B Sease is the |eading

cau-[sl% Bxfeséﬁ@ rlﬁ@én'tlbﬁ rblﬂte@&ﬂ)’pdljgfé filiéd ald pelgnudentites ieasoding
and 1s responsi ble for over

000, deat hs, IH t'qﬁiagls .
sarrw adeseticteof gnihe tregigrang af mﬁﬁ'é%\lt%ﬁ'tuo% gysgriatert et emia.
ug t.hera onak t A& ting ohes. It
o G 20 an S U TR OB IR S, o
occﬁ%V\lﬁV@houé ﬁhﬁldloglbﬁs@)ndﬁﬁ)ﬁs su(ﬂe@thle(fallnalessp@ductlve cycle, as
i ncluding the size of the. arter i nvol ved C{ und
welh s rrafholegienl dosiiony ydueh A, E‘/‘E‘H’ S G é%??“?‘?‘ao?n Re
heaﬁat erial lesions that cause the occlusion, and the
g peral clinical conditions of the pati ent frequently
pr eksedmic eas diseaseiiz dtei lomling cause of thfeht}’cmtm@é’%@u“fz@lzed

b G5l SRR 0 LS g s

Cufrglfxtet'iéatﬁl&ltt oh§ iEPeHEC g thehp I @2cgirP @agioplabtCindr the more
al nmed enhanci ng neovascul ari zation of the ischemc
invhbiss leﬁpn‘ctrh ager by@%saraﬁﬁlg}gt(ﬁéﬁcs)c hemia. Two main

gﬁ:} g’%ﬁ‘%:?{lg aﬁ%ﬁn Wl ses e%ﬂmcgi 1ts§11%s 1f1c,q{1&’in fthé Eﬁ%@ AP hﬁery

P8t 1S angi ogeni ¢ g er apy

mv%l\ﬁehefack Bf hﬁﬁo;{)@i’tﬂﬂﬁfal Rak@thtiRAhe rcompldxityi afahe a%erial lesions
vehicles to de

iver various, cytokines, t nost ]
e oy owslutpend g {ineh gosbins it T Bt frequently
owh Factor (FGF). A
proyBfiy rg&arsé%@@mﬁ gﬂgé @éﬁég{é bl apy with fully
di f faeteentinnabied apptdash \elndoﬁ)he kécghily bogre dpvadopedcis| therapgutic
mesenchynsl stem cel | t S have
angiogeess. TS ARPhTORUaaRS TeuTE Py PSR GeRy bt almed a
enhdrlcf neo%g s HDMBY SN oMY iseRshidClise e, Sthird bllbdmeng thebigchemia.
over efore therapeutic angi ogenesis hecones a
Twaaaialmmemodamam besmutilized inghe feld oh theraneptie ngigesnesis; the
em c diseasges. For..an
Firo G S e e U T P i A RIIIORRY or W Sical
vehicRISQENSIRX P86 QFtokeirs) Clge @losd eionmcnﬂy weshd diemg Vascular

optim zation of dose WO 2008/ 015675 PCT, L2007(LF%(%S)9RQ
Endothelial Growth Factor (VEGF) and Fibroblast Growt Factor more

recent method is cell therapy with fully differentiated cells, endothelial progenitor
cells or mesenchymal stem cells. Both methods have shown success in animal models
and early phase clinical trials.

However, many obstacles still have to be overcome before therapeutic
angiogenesis becomes a real clinical alternative for patients suffering from ischemic
diseases.

For angiogenic gene therapy, these obstacles include the need for tissue

specificity of transgene expression, choice of delivery vehicle, optimization of dose
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2 and timng, optimzation of route of adm nistration

and the potential of adverse events such as edema and
wo wni1deyvel opment. Another limtation to the BODO2967/000959

of angi ogeni c gene therapy 3s the |lack of maturation

of the newy fornmed vessels and their subsequent
andrtﬁﬂﬁlgséétﬁﬁzaﬁ&huﬁf rotte RF Q¥MMistRgiod and @ potaniat of adverse events

ong-1asting therapeutic effect. This may be because
suchhee@mlhamt@moaﬁ@fegg@m% genes are expressed only for

iV 0 e 0 Q
aI I %Wat}%rr F%’Yta&&f i ﬁ%uédzg? ?Sg anan Ser uée%ﬁetﬁt g}fl é;#g“ola(:k of
mafiMane of @hé Sneindy foakied preasats andbteiusebseylent plegression, thus
angi ogenic factors are required f sel maturation th
proyeingce @rgmﬁeaabi laaing, fRpraRsHiLp TGt ks AR, BE(REaRe the
del RO Eé&&f %&é&@d bR fdx 10reitveMadRripriddpbetime

angl og ors simul taneously, thus nore closely

thoh&bﬁbhmmjjlowpfmy yessbbgaweatloaragd @gcem@w of smokthampraale eglls to
poxi a-i nd

f act or
ks sk PL P omITEPE aRony: ol Y ibied K PBReagpugpion o
occ%P dA 3038 BleSloltRAUL 3b Qise @h UpiRedne SRLdSEI Geguilaige Wh1ch would

deprivation, activating over 40 genes durin ﬁéy poxi
actiVlatel mudfihe tagiegeie faciotsy %ﬁ%l&tﬁlﬂeﬁpgléfnti"écm@fe (g:l@ ¥ Jefempling
WO ,Subuni t L {yght
ohiRigl SRR S frtioh SOkl G TR 1 (BE1)0

dur Hygotiy H@&ucableV\F@tc&alS (Hubw)m aOtrarscidotist factri amel § master
expressed regardl ess of oxygen, tensjion. H F-

regulpteapi ghet 1RsPeNsa e a@iyg%t CBHV%}%@H%VB(‘N%T%Y 4% geaef yring
hy 1. al@ d A HGEd é} ﬁ‘stcng glﬁ L @&s%@i‘ﬁ@' dr (v@@@umts the

el nh von- (VHL) intéracts with
sulid’m& mlilﬁlbpefct ki Eghtaegnﬂd@mn hp rthmbcwd ongigen end isaimdueast during

hygaéﬂégﬂ%?qr_q}s ,ggl]fmép %E%ng ggg Fxpr'&%ac? ge&é?cﬁ@ss 0}(? n)ggu:lﬂscensmn
hy p@iia.o, Eddrihe tWd TRnk#ESatibrd Bodthins INCBABNghdCLt TABY) edd an

the transcription of its targ)é) genes in_the nucI?
ox Repedepeydent t eméatmmnlﬂhh(OD ) nilée dueieih ver-Hyppel-Lindau

(Vﬁfgégpt?{ragtsr\g/gb S}ij R WI hqupf E- P& &H@r Mﬂf&i&y&ﬂﬁiit soc{ndté%?s as

n | a proteln stein,

pal 6F an2¥3aibi@litin 20Qke @&hﬂ)leﬂ,O Thus4 Serfilling NEFsn, to I\pxo@etosomal
al . 2001, Enbo J20, 5197-206),

dearyldatg;w Irghﬁw(apﬁﬁﬂaﬁ}mwéw Wl&bﬂﬂf fa E@ g“rt{%ﬁsé‘?ee’“ansmlpuon
of b ggg %dé [gggéggm a. PHD 1 and 2 hydroxyl ate at

whereas PHD 3 hydroxyl ates at
r esiRbgentb64t \msl showA thadhe dltmec;ttmmfs‘ﬁHbleﬂeIJW Atiippnabled by

i B DSBS R AR g lncn. A

etglfsg grmvlo7hysis oxuhabh o &fal. 200 E-Emb Ay 20 eﬁ@d%6¥03
ect’ eg an asparagi nyl hydr oxyI ase, also teried

FactTmree Ipnﬂylb hydmgylesds- PHIFI H3) Mere Thaprd Iﬁ@/dwdm}’é%“? SHE-1a
ok B S A b e R e A
hyh'fc&ylatc% at WRiRRGBAQARE 7S PCT/ I L2007/ 000959 3
A second mechanism of regulation of HIF-1a was uncovered in 2002 (Lando,
D et al , 2002, Science 295, 858-61) and includes the asparaginyl hydroxylation of
HIF-10, at residue 803, effected by an asparaginyl hydroxylase, also termed Factor
Inhibiting HIF-1 (FIH-1). This hydroxylation prevents the interaction of HIF-la with
the co-factor p300, thus hindering the transcriptional activity of HIF-1a.
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Hence, during nornoxia two nechani sns of regul ation
are responsible for the decrease in HF-la activity,

woer@sooiscerning its stability via prolyl hydrorgl/at20ems0959
and the other concerning i3¥s transcriptional

activation via asparagi nyl hydroxyl ation. These prolyl
andpgsfadaghd¥drnttkid SxymasRfisaiseofabgul sticxatg msaﬁble for the

which are 2- 5 oxoglutarate and jron depengen 83
deqrwéf: in HErd e eetieht ope FORGSITING Hp steRijigeiadily hY%P plirps and

B e T s e
den@hsdermbigtl ahd as;ﬁkxgmﬂ hytitoaylas¢seara aili dipxygenddleF whach are 2-

ox%“gbtﬁtg@g %;é tugqlills ép%g A E'lle{: %‘gufrgrg%%tl %)Ut Iei’lu{% é)X%/Eggnb \Suld
prdvi4hd BaMis f&‘ﬂ%‘i‘xtacﬁlzﬁy la@o%&%%n%éhs@ﬁs acti Ve as hypoxi a

treatnment 1n driving the ‘expression of
HRETwecipeif@smintconations at. reTidoesdiZasnd ﬁ§4 atere demenpbigted to

d 803 |

abelpf B e ARG o AT Ut oy SHEE b TRt ey songtipgively

stabref(mm etV L DOG T E P 20,25 197H96). CThei reiitanhi@lei O HIF- 1a was
Di pyri dyI (Lando et al .

, 2002, Sclen%e 2
as assm 2y . hyposias fesimentiite elriigr diep FEREFIRP AT AR %Z{E-Lumferase
coﬁ Hl F ao n{ﬁt%ﬁlnglgi rr@s‘f’d\%‘s‘ %%4 44191& §O? wéé s@xgam% 19@ ﬁ-ﬁF-qu full
gu eratin

e re 1on O 4pr0m)ter showed
trahﬁ&ﬂpﬁaﬁeﬂ detivias sishir ita tiat obtainad biérestimient (vithglonhyoxia mipetic

2001, Ge 15, 252 Th h d
iy helaign A PO Y HRRAO 6f e 0 S SR e
tar %ﬁrﬁ:ﬁ@&c hibe b@erexﬂless?@m AndtSRAMIYEt Ty, MEGhich residues 401 to

overexpressing mce, these mce had bl ood vessels
60@hdre rdelewi euﬂcbs gh¢ eeg@atmd of owetth drepoatoterashpwedyincreased

be . ex t he f t |:
Va?“ﬁ‘i?ﬁ’@@%‘yrf Ff’ethé?csfFg Q:Tq?oé’h b fudld g e aﬁegllgo%eir_}gl 02- ? act2 Jhese
mict sifowRrN-REARALEbE MRNA SF GLhtar atdVEDE, Rhysit Oir@@s OﬂHIF lo.

angi ogeni c_response, in contrast to VEGF Itﬁge
Inad@p@mm wuth FHGF pyriermsessiienise; hess mie vesSels which

0 n
o RELR1Ry g YOOIl S, 0N i 6 ot o
HIpel o, &ﬁlﬂlbés\/ d¢ Wytivatien ad niwultipter angdiogenaf fatas (ge.eerythropoietin),
i sof orm 25Aconst|tut|vely active for f - was
similgrsto thes pRYFiqlAgIGHgRREIRERNC HoRansey ﬁ%rcaag]a%? t°£%§§Faa1°“e In
adfli( AR ’l(xe}% ce.ﬁ‘iheaa{ctwgt%omf b Kb RIrR 0 f NAZGF 28& Btied henes,

cont'ain bi ndi ng domai n and di neri zati on
agdimmeions obdselyl Fesembiing atbh qdlyls@ktgn@l respomsec whicht pegdd not be

oma P pes | ex Virus (HSV) under
Cgﬁé—iechgb% QSF’(’)WSH%P“FG!%/W P& The resultant nutant
was @%ﬁsﬂt&ﬁé‘l‘? ldﬁﬁfvé"fd%n{ af QHF 19eWes ﬁlrsﬂ tested Gn aﬁgom@ gene
adm ni stered locally as naked DNA it caused increa

therapy i 3090 (éimsenty Kahdet @l W, Serdasionn §2n 285 3rblkdt Sonained

tng 0B 6P B Rl AR Ein BT BH 18’ GRched g the
trdiRalEvati S ¥omail VR 1 683f tid Herp29Bin léiainnu@‘(HSV) Eﬁdaerﬂﬂa regulatmn
576-83). WD 2008/ 015675 PCT/IL 007/ 0(5)0959

ofNomomoicre kit eesuliang mutend g iablf to Ty AL igigehgnghin-vitco.
W'fllleg aldl%inlwertela lgcally as naked DNA it caused increased capillary density and

blood perfusion in a mouse hindlimb ischemia model. The same construct also
showed therapeutic effect when injected IM in a rat MI model (Shyu, K.G. et al,
2002, Cardiovasc Res 54, 576-83).
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del eti on of residues 401-602, under the regulation of

CW pronoter was able to induce angi ogenesis in the
wmeousiossshem ¢ ti ssue of the retina (Kelly, B.DPCEIL2207/000959

2003 Circ Res 93, 1074-8 4. 5 The two constructs

nmenti oned above bear |arge deletions of the HF-Ia

ol @quh@no@ites leRplessime a0kotpbititively tabgveatutang HIF-1ba with a
transacti vati on domai ns and

s . N- TAD | C TQD), whi ch maE\)/
deletdemulof residyes d0d <92a spdsratie grepation of SMYnBrogpies Vet bl to
. of H E- . EN : < ' eg thn
indilke Ehdigipef ik e AR Heic o Pl TGRSR D et al, 2003
CinRS 33| 1@74a819. non- speci fic pronoter, which may limt

its application due to ngn- 10 specific, expressiagon
pot gﬁg ip‘a‘fo §?I&§€B@§f1@8‘ﬂ%‘?ne%a?’?%’ Bsbqgﬁ ‘é)efeie&ons 3t & 10
mo?%g}éq L3d Rk 088 o BME AR nAHRRHIO] HI8hAMEEvatiBR domains (N-TAD

dpeutic gene to the ischem c region, including
and A+ T ADswhichmayndsultninrednesd attavation poteatisland specificity of HIF-

peripheral .ischem a, and Lntra cardial . -
to fE RRREOP ity SRR ot SRS Mhfrne repulstigp of MV,
a VRFQEH Fhdhoh SEREND ronldier, iWHiclaueROEaitrieuagplicatidedse to non-
advant ages whi ch include 15 easy access w thout the
spevéficiednsession and patentid sideoeftf- e, "t echni cal safety and
| ow Gost [l ihili | ti .
popaf B BB BEETP LR b bR e B b
gedPRedk isdhemidifgiont indiiding diianasulaatnd mntraposeulas in the case of
uncommpn due to systenic dgﬂi stributi ??.n of . the vector. h
periplrplngcheaninodnd iffegeardisloueprRrdial apd ipicgighary in the
cad¥ SRy Rafig isitetnlh. HRVERM AR NSO ERSIoARrs RIVAARREAHERN include
organs resulting 1n systemc side-effects, 20 which
easyi aicesstwighalt stee need tfomary inyesivel piasedurer teehnidehisafety and low cost

limtation,., .. ur tends to strict the e <
as el o o Raip B0 e e e LR eV AR ovious
cliRfc8t 8fHaPABORKLE 0P eRiS adefHisHatididsige RaUACIRGbE lue to systemic
angi ogenesi s, possibly leading to tunmor devel opnment
diggributioneafithe pretaryleadingiionay transgwir SrEICBHOY HElE dgeiinrean along
Jhus, the abilijty.to di S : On:
il b8, AR b GLRERE RS REABpy SRRSO iettcts
wideh Mpsit théndosd ehacendyobe admisystedniThiadmitatist,r at uwm teods to
be efficacious and safe._ There is thus a.w de

resteeldgn eirach ebtrertgsatmept qUpwanigd, eyp1sesion %ﬁ,ﬁ 9ro-;|n}:gio geneic gene
Y, a.h - i e
co\%ﬂit ﬁxﬁh@eggﬁgﬁlaélg?lf ééhgﬁ%ﬁé’s@, %sﬁgmleﬁdlﬁgl‘ié Rirsioft d8RIdpetent and

saf e methods” of delivering sane.

re@EOpStiylVARY n@f tiddEforNVENTRRpabzoTHiin ghe abibiletoadipst trapfgene

t he present. invention there is provided.an isolate
SXBBISS AL Spegtrly EoofPﬁ_r iehopgic arevL 10858 BePly St jpSHlnce for
sySRAERIANGinfs Ry RERL df€adiisiand sa@. WO 2008/ 015675

PCIT/1 L2007/ 000959 5 ami no acid sequence of H F-la,

t he Priry piepthiuslea beidaly secaghizedxpreds Setd andd it would be highly

constitutively active. .According.to further feat
adighiaior i B mBan g BT eyt G ind GRS rethoas
of delivering same.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided an isolated

polynucleotide comprising a nucleic acid sequence encoding a polypeptide having an
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descri bed bel ow, the nucleic acid sequence is as set
forth in SEQID NO 1. 5 According to still further
wo e@B01®35 i N t he described preferred enbodi menpP&T/A1L2007/000959
am no acid sequence is as set forth in SEQID NGO 2.
According to still further features in the described
amPloehER" §%&H@dﬂfﬁﬂmpﬂ of fRe RN PHEE BbisE BieIg eelppdsi@l and
at | east 90 % honol ogous to SEQ ID NO 3 and
constimpivelyiaggvea nut ati on at a position corresponding to

prol.ine 402 of. SE . 3 i t : :

post PFBHTEL é%lg%e%dtlleh%u I\%;omp I ?r%ée)d gkﬁ b%(ﬁ)iﬁ%g?gé%hf grREHen
des%ri@étﬂbe’ipwﬁﬂhg 8%&:1@? agtél @ﬁ%@ﬁg tis ?Beg ﬁfrﬁﬂ'ﬂfﬂﬂﬂj MY Q:0. )

aspar agi ne 803 0 3. .According tq another

as pAseordimg;tp st fagher eatyies AR thendesaab 1?@%5‘?8 gimagnts the

amhﬁ)oicgflsﬁegu&@eXf)%%eitﬁﬁt QAgEG $hRg:an anmi no acid sequence

enco a pol ypeptide ‘having a HI F-1a ami no aci d
sequeondingt thestifidusthepfeatiees beithrgdest rbdd/ prefamred swahwdiments the

15 constitutively acgtjve. r di to sti four 31
Ao, i oS Gen Bl %s’(’éy1eB§d9€%f p 8RSl NE"s and
001% i$§18g A G HatR ! I itloh RAsre§RIndiRr tbiprolineSHQ dISHPIDNO: 3, a

i %

cording to st further features in the described
mytatisheatr @ osition dtomsapandingeto armling atcieft eERHEHER D nyand a
t. | east 90 % honol ogo I . .20
miaso Song ta Fraprannate 4PaReie i SesER B0 o
pr OLAicB@rdﬁ%zthfm&E@ hPediOof Bhe preseiitainivanioat tharepspiovsied an
_ corresponding to proline at 564 of SEQ ID I\grl 3 anfi a1
isofatech P e ptiden COBBTLFINY ANC HRHOs BUA ARSI PN g PalyEsRIde
. in®-aclC |dag &hbl9fexhRBsed and
hafihg R P e et RADAIRLuIDAPATIRE RARSRANY (oxpfised an
consingivelicactivonpr i si ng t he pol ynucl eoti de of the present

invention. 25 Accor di to stjll, further .features.in

t he e Gl BRbr BniRuBdhadretbin 8o dniufys te
anfy8did ¥fuehdd ik RS Gt TOARI SEQIDANOI 3-regul atory el enent .

According to still further features in the described

pr effecouiingteowii frsthes faahises ipithe dessuibed prefereqdeprabdiments the
conprises a pronoter. el t i [ .
TS SRR ShShy, FLSTB0. FSRLALPE 8 S 0. 3 and
coffpBsidh ARAtEtibh et a BesitsroERtporlignmdrolise 402 efSIBQBING! 3, a
specific pronoter el enent. Accordi ng to (s]éé’él f &J\{(%hfr d
mytation ek g Dasiticmecereaspending o meplens 8l SehERHR s N3 and a
thel ¥ BRE R Aai hEFRN e INGS3 at
] g Rl o A B P D8 5675
PCT/Adc3alif¢ Q6 Gbther Gispent arfdihagpresens tinvdntioar thiwer is provided a
features in the descriped preferred_enbodi nents the
nuplpE-abe‘f%%trcowﬂéglgéE? P?lgw%eqtﬁiee%%ﬁ e tysnbion.
ACC?&&'Oﬂgn%%)&gl blrtHel AAREs fne@E Weibed prdtBrrétesmbodiflnts the
preferre odiments the cis-regulatory el ement
nubleid dvid camsirpet fegherscomyppisiviga ¢ eryeslemnenit .
According to still further features in the described preferred embodiments the
cis-regulatory element comprises a promoter element.
According to still further features in the described preferred embodiments the
promoter element is an endothelial specific promoter element.
According to still further features in the described preferred embodiments the
endothelial specific promoter element comprises at least one copy of the PPE-1

promoter.
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5 According to yet another aspect of the present

invention there is provided a cell conprising the
woe@B®eiss7aci d construct. According to still anettaEr2007/000959

aspect of the present invemdion there is provided a

phar maceuti cal conposition conprising as an active

agem!tccbfaimgmcﬂtﬂeh forthei fatmoessinrtbe tlescaihetl preferred embodiments the

rmaceut.i cal | c arrier. 10 According to

PP%nlaHW&?(ft?rdﬁﬁﬁ Seéﬁ‘ﬂﬂ”t e@%?‘hi‘"ﬁ ‘Lsent invention there is

pr O\A&Sﬁihx? tor@ﬂlhﬁ?th@xf fehfud infHe BedtRded plefGRIAMhbdMiments the

associ at hypoxi a or ischernia, reduced tissue
cispreghlatory nlemqna ﬁmstherncqmprxsrem\bypw respéise feOwHH

conp ISI r|n

Cg]b g tl {l% c&/ gf 21 %?én??ﬁvehﬁglq gkﬁe?e 11:4; 12(1)81 ed a

ceKDEompﬁﬁﬁg tﬂe&tdoreg: idi€ cpsiypept i de of the present

invention in cells of the s é%ect her eby

t r ed¥qepgling toasfy] BrpthrrsaspedtQy %Bfeé?%é%eéﬁmﬁ\é%‘iﬁ dt Repvidsd a
r
Pkl bOboIEH Uiririsifl by o A s RCRIC R conatrct
anﬂamanmdceﬁmnallyeccdp@ﬂmcaeﬂen n t he descrl bed preferr ed
enbodi nepts the I S nucl ei c. aci.d c
20 ASORaIHE PooLfiRTE pieehel o akeghCiedFopBeR i Bivided o
mdBREbf Q@Qm@aerfn@&lﬁﬁ%oﬁﬁfﬁ%ﬁ'agﬁﬁa‘ied f8h I3EHIRI08 [ RheM, k&luced
effected systemcally. According to stil| further

tlssmp@rﬁ@son mctm@nd@rs&cthiwv,pﬂ@f wethed conpsidingeatimainisipaing to a

I.sease con on._as iat th i 1a ]
sobPER Bt pERCE o, guRATRTN YL o RE T iy gyt of
upkep@iRiti thé bo19lseptidessitbeipeesbgeinterdionaasells pe thepubjeat, thereby
vascul ar di sease, 25 renal artery di sease,

t“ﬁﬁ%&ﬁ%ﬁﬁ@%&%&ﬁ%ﬂeﬁ@@ﬁéﬁ%ﬁ burns, skin transplantation,
vascpyl 3Ldind Foagthfsfu tIrEPR the dQ&?fBg&? cf%%d é’ﬁbodl nts the

di sorders, orders, uterine

agaﬂgsﬁgqm@gwpu&asorders bone regeneration dlsorders
cart L dj.sor.ders

.and s th cle cell.
R BBt S0l pEeR R RS LB S S Bhdments
ag@ﬁ’tqﬁﬁﬁﬁx%leqchfcﬁg&{shﬁ@tm ngs of the presently 30 known
configurations by providing novel treatnents for

medi &edording th stilbAnthen fsbueaivettic Wiesaibied prefeired ewhpdiments the
all .t echnical and scientific terns

adffinletbi & AfldS etk e Teaal na s comon! v

undes&doadiflg BY st Curfier &allirBalnyhs klebdribed pidferréd tmbediments the
whi ch this invention bel ongs. Although met hods and
digpaseey eanditipnifissqeiatert Wetauwhamxs solertef digmmp thsezreup consisting of

WgLﬁ;E/ dﬂéaﬁgg 38{%98@ ?trolZe tl&hgllill?(? ﬁeagfsﬁlgédt Egge {E)ﬁéleaﬂ Vadellhr *i’i?sease

or testin

reneﬂVﬁﬂiry thseasegl geatrbmtermhiﬂo HSloaBI,d b, eskml tsargplantation, vascular
descri bed bel ow. Al publicgations

graffp| YEat iTepRl, %@eﬁpgraﬂgﬁ figprees, | lg?realéwgieea e Aisgrders,
oclBh %hgiog&%sisrlﬁ%ﬂ&g A& 1 F? 1efa§foﬁrcﬁ§5%§erb rha'i'i!ﬂﬁgé repair disorders
entiréty. In case of confTlct, e patent
andpewiofh masdlocell diseddedi ng
The present invention successfully addresses the shortcomings of the presently
known configurations by providing novel treatments for medical conditions
associated with ischemia.
Unless otherwise defined, all technical and scientific terms used herein have

the same meaning as commonly understood by one of ordinary skill in the art to

which this invention belongs. Although methods and materials similar or equivalent
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5 definitions, will control. In addition, the
materials, nmethods, and exanples are illustrative
woriog/0a3sds not i ntended to be limting. BRI EF PCT/IL2007/000959
DESCRI PTI ON OF THE DRAW NG The invention is herein
described, by way of exanple only, with reference to

to thesd BscRbee RASYI i U8 amkd1gs . thW;SrHctBﬁecn fdsting eo‘fettmnptesent
now to the drawi hgs jn det

inveriignp aritatde naathodshaith H@F‘?éla@ya%}eseqibe& %lfra}?vzs gﬁld pft@l}catmns
paté)nlfr g)gﬁceaﬁ 9 %térltﬁ ShiHihef Gefllioss ﬁieﬁﬁoﬂgd h&inPLEfiflokSstated

e present invention only, and are
by pf@sect mdthein entieety alis easofof pooflicti the palleat Speglﬂg@h(prgu@(dudlng
to_be the nost us ful ..and read|I und
defipgtiqus; Mlﬁo‘ﬁ’ B‘llk} ienp e SMAH lé’o e thﬁalan%seﬁ(g%’fﬂes are
111u9t§a&f\)3%n335adcﬂ¥cﬁnﬁtbﬁdbd tb Be hﬁhﬁn% egard, no attenpt is
e to show structural details of the invention in
nmore detail than is necessary for a fundanmental
DRRWING@” the description taken
apparent to those skilled in

: heTHé InvléﬁMbﬁ Iseh@ﬁﬁelléainbé@ rovsway of bearhple nty, @Vlthmferbmzce to
enbodied in practice. In the

n
the geeompanyiieapRyingsd % ﬁlbﬁﬁfﬁ’rf%?dﬁgf‘?f}cf” L‘ng’vrtﬁttﬁ?lﬂmt“ﬂ%gs ' detal, it

» SIS V8 S AT s o

1lluﬂuﬁt&tﬁcﬁscuh{ﬁ?& néthegtrefdrrtd embatimphis of theapresenhmyeriton only, and

HEK293 ure | BAE (Figure 3). f.ol
are g Pl hebE Bt BRvEHRETPLE GERed T bs SReRES Rty pod
reaft lﬁllﬁgﬂdéﬁst&{d REENABoR 0t (R prifibRes Akl %ﬁ&@ﬁ&%%s@écts of the

erase ratios 25 and are nornmalized to (3-g
1nv(=:m£(an I8. s regazd). B0 ﬁtt@arﬁpgﬂ atidei tohshos lsiractpal a}@{@ls of the

ur e 1C is T- PCR _an
i e S ooy The p dho MEReR CRIEHEALOF e
mv@hﬁ@rmtl‘ijs?’dé%up@@l\{éﬁetﬁ@ﬁh Itl@& draiﬁtr%atrﬂmd’ilﬁg Mppiakent to those skilled in

-di pyri dyl is illustrated in Figure 1D.
themzhwe meaﬁeé@rak fosmg @F 'Fhﬁtllil‘@ﬁtl%@abf&3§ giedin practice.

VHLIg f| {ﬁ% renal cell carcinoma cells follow ng
co- tIran on of p2.1 HRE-luc 30 with different
H FFIGs. pl@-ﬂnadfs bar gpeRNABd qhintagedphs DHtstrating thg ﬁr@scs"amonal
as Iu0|fera ratl}ﬁg and are no rrallz
1

ctighot the, (pple mptanh LB onsiconpas kgt E0740R55HE Yol dsan

Nswka%ublg'ﬁ‘ﬁ%%ﬁtsc qlke- rﬂé%ﬁa%e& Qrens@fptfoachvas médshrea2inl HEK293
l'uci ferase -la plasm ds ‘and the indicated

(Figmeuhd) afd BAEC (Eaguneslaﬁsfellcg@rlgm%trm@fectlmtoé parleHRE-luc with

T S TR

an@ aﬁa‘ Sitmalfed toAB-galP(hedan e Slw)s*}ﬁfmomaéor@paa&hﬁmh double mutants.

ustrat|nlgthatthetr| e nutant H F-I1a shows

Fl@n@éCeLs aarRjl -B§@namalysin e ielaterofrempd glecradls fHSPxpumpost-
t
t1aﬁl\%0%b0élr\g§ﬁ ?—hgf %Hx‘%is of 9[91(@% c%étrgln gggatfn%ﬁtr %ﬁﬁ@ Zr"tdiﬁﬁl‘?ldyl
2, B'LNEP% Il[@ﬁétfeaClh&CigWetlm FHMechEﬂe@ llf&séf@txonV\Wad—lhEaélmed in
gure ZBI) P402A P564G (Figure 20, tP564A t[\Bg:f%IRE
VP@IF-Idgﬁqalémz@pa a5l pATEnARA £k ollowmg co-trans ction o luc
with different HIF-1a plasmids or pcDNA3 control. Data are expressed as luciferase
ratios and are normalized to B-gal (mean % S.D). *p< 0.001 and +p = 0.003 vs. P402A
P564G mutant. HEK293 cells were co-transfected with p2.1 HRE-luciferase, HIF-1a

plasmids and the indicated amount of FIH-1 antisense (Figure 1E). Data are expressed

as luciferase ratios and are normalized to [ -gal (mean + S.D).



10

15

20

25

30

(Figure 2E) or VEGF (Figure 2F). Figure 2Gis a bar

graph illustrating tube formation of transfected
wolkMBCsI670Whi ch was quantified by counting the pomioeo0f00959

capil l ary branches per highs power m croscopic field.

Results are expressed as nean S.D of 5 random

m CFIGC Gpi-H dré phategraphg amdebatpraghsaillostratigngathét the triple mutant

il lustrating VEGE 10.protein _co tratj of
TR0 B S VIS PRIt R B EOP A 1P TR NEg3A
dmﬂfl@ ﬁﬁﬁh%s Sﬁguﬁ DRAN arel réprédentalve PhdidSaMss JP48RAin-vitro
P564G. FI Gs. "3A-H are photographs of fl uorescent

angwgfmoss: @p@ysecItIUMK& 1r11rw§qcteeﬂt Wity poDRRA R {HiRuEe LAY WaHEE-1o
(Flgltxrp r g?f@)ﬁ ?SE%@ e(tg}e/%??é 285%56%\ ﬂ%@ﬁt(ﬁ {%Jre!: Qﬂ?’ rfﬁplg%tﬁan’c

roscopic sec

(Flgﬁ%t 2]9}3 BEWEGF nIsglre 2 Figee Mbjiect édr tgeaphi flhstratidy tube
i schem a_or sham procedure

forrmpe@ ok &ragsf@qt%%%‘ﬂﬁ@s, hych mas ﬂaamuﬁe@ég]wwa&%h? gygper of
=
confu L 245 AR R SR U ET Ty mean

S.Iand Bfandomi gicresofic- fieldd.| Fsgurat2é]l seetbap lgsaph()lﬂlustratmg VEGF
astrocnem.us scle o treated .w
prolinencepiigyotep aesteun HUVEE b i LOBHEPY ISy result

are(é:xb%égéﬁ BReafls HIASE 0. 0IPFE PAY2A Bisgue 3H) showi ng 20
erythrocytes within a capillary (arrows) nmade of G-P

expFEgs| 3109»}5 m:toplirﬁébglaph&: ef flyorcfeant svipwaenpe FertiRns diasating

Il lust te t L sche ne e
g T SRRt SRSy ALPRRES o et BUBRERES e
ﬂuEte@éHt@méﬁ;stcﬁ)@séduBﬁs of aprotdenBu® ﬁdlsélbﬁ)wf mide dubiected to elthel
ischemc |inb neasured i medi ately foll ow ng and

t
hinglimtpischemia 2g shapros>dyre, gvhigheers wirstes sysferueally Wa ife il
vei( ﬂé@s%re aelfﬁéle%a?fﬁ% rggrﬁ@%q @aﬁ(i]?D %n% @31\9(7 GFF (Fl%{l{es 3B

enlc orig I schem ¢ per usi on.
an®3E),ne, Ad-PRES; 3 xA0FENigutes, 3G amd 3E). FAghire CRAU-Mtillusirate dettions

Ad- CW-T | e, =.12; Ad-PPE:-T | = 11. Fi .
of gigipeeniuh bl af PR aEEH oI ek EPES R RY (e
ﬂugfesée!'h@ ﬂl&%‘s@g}‘t}f Elekd 3A@nd: %QSe 'nﬁ@ﬂ@)@&ip%f (i@t BH | §1'f@$v1ng

surgery. ‘I n col or-coded i mages, nor nal
er)@htopyeﬂeSﬁ uratlmn aj eapilbyy darevs)nmadel ofi B cxprassirgi pedothelial cells
erfu on in blue. Figure 4C are representative
(wg of nouse hi ndlinmbs 21 days post-surgery. Figure

4D 'HG@ DRIF iIBk@RD Hosl-146kdndit i angiokbeespeischighrgRddy McaleAd-
showi ng toe necrosis by day 21 post-surgery. _Figures
CME-Friplp lapd tydal %ETTéwﬂfé’Ef@ﬁ’ﬁmﬁtltﬁvglmiAslﬁ &ilHiergga IFPfngQd flow
Aot 52987
in fe R Y WD RAHRE PR ine gké?’ opAPRRER8 days
aﬁ@ﬁ&tftfi@ﬁl@&mamrynh@mbﬁSDﬂt& a‘ﬂayﬁprénbdl ayvtha:gaué efitedkft (ischemic)

t | i gat * p<0. | te th
to AlghpEaTTISH RG] S ae e Sl AL CHEGITRS, & 11 Ad
WP Dglls%ﬁ% ?g@? r’[gfgﬂ@ N StHald OPpE -, & 5At1' SF@ureyélB are

poi nt’ “gr aph ng the’changes '5°in mce
remresi;e@tatwe ouger Dopmerf cbldodvvﬂng Byagee micthienjselodmion(left) and non-

.ne .o oviruys. _Figures 5B-D are, bar aphs
isHEE LR B i1 12 BB ER gl calsy-todsk Ppgr rormal
perfusion is depicted in 1ed while low and/or no perfusion in blue. Figure 4C are
representative photos of mouse hindlimbs 21 days post-surgery. Figure 4D is a bar
graph illustrating the percentage of mice showing toe necrosis by day 21 post-surgery.

Figures 4E-F illustrate representative CD31 staining (Figure 4E) and quantitation
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5C) and ALT (Figure 5D) levels at 5 and 21 days

follow ng systemc injection of saline or adenovirus.
wo2@anes75E- N are hi stol ogi cal sections of m cECT/IN@672000959

5 (Figures 5E, G |, Kan®d M and 21 days (Figures

5F, H, J, L and N) follow ng system c 10 injection of
(Fig@k 147§ of Ehﬁiﬂﬁl@é’s HEm Fspctiohd GfakivsenehiguneslsG8Hgys following

AdCW/- wt (Flgures 51-J), AdCW-triple (Figures 5K-L),

ferppyplptery | lga @n( wflfes 5SMN). FiGs. 6A-Fillustrate

t ha g t le

sys?le(r@nsoc &Eﬂ‘%sfglt%lﬁez&&g%?ﬁﬁgﬂtlﬁe )}§ &Y %5,\‘/%9 'It'% BY-CMV-Trip
follorgag m;smmlc Fﬁdgmmsirﬁlém FigurpbAns a pgrrdi ;gtapbflllmtm@dg thegshanges
. in the isc asured |n7ed|a f
in i LRy MOIBES pYet SRS TP OBE Gy SR PSP g chovinus

Fl%%ésefﬂ T GRE64r Qﬁphs%é’tre@fn@ S@f@ﬂiﬂﬁﬁﬁﬂ)u@%ﬂ@ﬁ& SBY, IABT QFigure
he left (ischemic) torig non-i schemc) |inb
5Cp)@ncﬂ Wi b rﬁFlggeﬂ Phe lemls_atg:i ap@ ys Lgléowwg—sygtemlc injection of

salHle :O%erﬁvgﬁlf"eﬁgg% 1 —g\%{ Hs’tcﬁggﬁal _tl(? (s AYEE EV?-I];'E 'SR!F?gures

ustrati I Ng
SEP€y, aemt age MY and 0¢ &ho\FiggrdsofF, rigc oBla&de) ﬁﬂ;owaﬁg systemic

o e i P SR B B B Y S e
SL, S0ICh D0 B RRLOSER) 2 e LR i PRRRSL ) ood 1 ow

eft non-ischem c
(ri GhE3. BAHESllhIBtraiaythEB g@e’slselmmmg eangiogenesis| ior a@gmmﬂed by

f
syRBOR 8 EpLrplrbaot by MMV Bl Getgeheigli of iy diboin
ordpRRSras6ed Ablvia th&BinshRi 1hP Sndaki@d ifnfeHatdd dollowing and at 7,
uantitation (Figure 6F) of capillaries fromsections

14071 gad 28 deyreafiarde ¢f61531258}’ despstiert. flata apxpEerds the ratio
of et _eﬁ‘)glg a% 0 r1;f7,lht non— Qe il lﬂl%é s COIRRT & Q) A-cmv-

rlp on o a expr essi ng
LuadeRrqy IAMSREV v, BAECABANY Weipk:, hr-aNnsA@PPEdnplem pB. Figure
HRE-Luc foIIovved 24h later by infection with
6Baia i ek oI Eating ho gersEniRgs Obmice TBAPANE |08 negisPisyedpy 21

pogt‘f‘%é#g.r n&%?ez gcli lg%_{hjié' Fééjréseﬁﬁﬁ@@ photo Q)of rﬁQ:e Hifa1in{& 28 days

In HelLa'cells. Infection of
pok&dlagargl II%tgumn&Dl arxdre@ivierEitiye laEBrcmMapAm—lblﬁodl dlow 1mages of the

Triple or Ad-.PPEI -Tripl.e r_.nock i fec
i e 4xBlosoischagic Gae) Sinbt D48 2R prurTiEes i gh Colo:Bdea
1mfa§ ds QWAL perfiShl i9Riepicte@Sin ré@-vWhile Fow hitd/6r A6 PEATEGLH Hlue.

say for HF-1a expressing adenoviruses in HUVEC

FigluEGEWe riBustiatch eepreseutetive ledta(rm)g (Figtieec 6BY apgl tqyantitation

(F%&r%) a%[f?ayev\%ozrg%gé%(sqf Ig rocb%%gz[ngg:?e%s% d]a9s after
feBraPREdry3aiibn. Pipe0(0F) - Forty ei ght hours | ater,

in-vitro angi ogenesis assay was perfornmed. Figures C G,
are FIGe |@’4‘\e1§ @mpamawrmfdt%@rra%m%teéfra@%@ﬁ%ﬁ -3 expressing

[
skt i PR BE e fhRHTRAR Y HRPANE loysa 24
latEf-bﬁﬁnﬁﬂﬁior{ esthl ddenevigusex pr RENeZD asM@h@OO Ddin ai‘cpexpressed as
0.01 v Ad- CW-wt Hl F- | a.
luciferase 11ght units (mean + S.D).
FIG. 7B is a Western blot of HIF-1a in HeLa cells. Infection of HeLa cells
with Ad-CMV-GFP, AD-CMV-wtHIF-1a, Ad-CMV-Triple or Ad-PPE1-3x-Triple, or

mock infection were carried out. Western blot was performed 48h following infection.

FIGs. 7C-G: In-vitro angiogenesis assay for HIF-1a expressing adenoviruses

in HUVEC. HUVEC were either mock infected (C), infected with Ad-CMV-GFP (D),
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to bpripdersigo
: ol 48t ' ' itho Thus, the
pu}glpges létﬁc}eslélﬁ%twn dhd'sh lg\(li{lé)g Be Flofideg as fmitkhg.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present
invention is of H F-1a pol ypeptides and

w@oelogossieot | des encodi ng 10 same, phar maceut PCHBIL2007/000959
conposi tions which conprisaothe sane and net hods of
produci ng and using sanme. Specifically, the present

Ad-OWERHEOR- 104[E) bad ¥ - Triple I{E) or AdtRRF1t3 0T riglesébsEerty eight
associ ated . wth i.schenia. Before expl ai nﬁi1 ngF.at | e (t} are

hougn elaefib JBTAENT ABFOEHESENIERY| oS PGELEFT, N8 Ty ?‘3 be

rep%ge&wg,gﬁ)ﬁggg{jagwgftuﬁog%m{m@ﬁ;| onis not limted inits

lcationto the details set forth in the follow ng
desKIG. (FH: as adyar esceptp illvistraigh gy EGFeprofeimspaeentratign of nfected

' ti | S. f oth nbQdi f i RY, —
YR iR R o0l RSN & flaft, 99109
0.01 9s.b&-eRperatPRd ot hat the phraseol ogy and term nol ogy

enpl oyed herein is for the purpose of description and
shoul d not be regarded as limting. 20

DERYRILEN DR R PRIAR D IMBOLTMIR S 2 1

r eguh@p@send inviehor BdfiFel of mly@midm@rp_dlm{eggidmcoding
has been squested as a otenti al. c%gd%ga%e for cthods of
sanen ephapaateuHCHN §PBHHEASs | SPTPLET 0% BFeHRS 1 'A°NEY

. ' poi nt nutations P402A and P564G
rffagil St

2001, Enbo J 20, 5197-206] while
conSpécifirally ethecpriesant \inention saC-ber usad 48 tthe diepwieny ofgliseases
(G TA@. i.s, 25 achi eved by point nutati on N803A [ Lando

asspglatefl Withjpehemid i ence 295, 858-61]. Wil e reduci ng the
Pr epefdte EANARIHOR 148t RHeAGhbodeméM@f eaaesitionrin dataily it is to be
genetical I’y engi neered a nutant formof H F-|a

undeosthochibatythe ieventiea és pefi laitedindts appkcationdo thepisdails seBfpsth in

the(ctt8ﬁig€/%ri%ucpe}§(t: %I)rﬁo)n or 5&91%‘11?5(? F‘E)Fliltﬁé bﬁ?tg, b %@%\%lnﬁﬂg is captable

y acti ve. si ng the triple nutan

of StheMEEbalis¥E g bs béiag efdcticdd amadied due iexgiessiays. ohlse, it is

reporter gene linke 0 poxi.a respon

dt h I t.
SRS b Mk SRR B M G 9 e

entors s that constitutive activation
of thpokhfaduille factansacHik-de) ona Heteedimens gapsstiption factor

| bilization of the H F- Lecul ey i
and g dehtvatatri GpreRaIscIp I an sdh T AR R Broegseipd o o

poRhAANHHAGRR forCihbRpbatic WhYidRRE10.158idbilization of HIF-la may be

PCT/ 1 L2007/ 000959 11 Accordi ngl the triple nutant
acle¥ed by point pautytiens| B‘Hizﬁdén@rh’éég‘i??/{é@%ﬁfbﬁ b 2004 Habo 1 20,
t i.nvention can.. i Gl i, i
s1BESHRL Mol GENRT B 7% LRl ggnaR FC-TaD) i
achieVaBhy §ifCnimatibh NY08A [REndd ettahe2002; ftienca2%sn85&61} he
present invention 5 shows a greater angiqgenic .
pot SNbBe tRawFIRERA PSERE BNENPS6IN NBOSA HEuBFgent inventors
gegléécgg% %néﬁ?t%gﬁ'g %ﬁt&ﬁtt Bniof HiR-1¢ {drbiRRgGIRI ﬁﬁ‘é‘esp(ﬁzt mutations

ernore, as illustrated 1n Figures

PABDARAETEAH INSORA p(ieipti myutahs, t rengérengmuiBid o Hbpth sstéfle and

t he present

constitutively active. Surprisingly, the triple mutant showed a synergistic effect on
the expression of a reporter gene linked to a hypoxia response element as compared to
the two known double mutant forms of HIF-1a, as illustrated in Figures 1A-B. Thus,
the present inventors showed that constitutive activation of the HIF-lo C-
transactivation domain, and not merely stabilization of the HIF-lo molecule, is

essential for optimal HIF-mediated transcription and proangiogenic effects.
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i nventi on showed enhanced bl ood perfusion and
i ncreased capillary density conpared wth an
wad@sovicrus expressing wild-type H F-la and coptT/ml2007/000959
a nmouse hindlinb 10 i schemic nodel. A nodified
preproendot helin-1 pronoter was shown to all ow

AccoRBESLY] theeuiplessutant HiF-lac baqwﬂmwh:dbdm eh¢ading sppg, of the
(Figures 3C and 3

th
oo U St R0 S Db Fher

d ectopic expressi on and system c side- effects
angw?glgeosﬁpar ed to expression of the triple nutant unde
t heA< didistiatedoin Elgumsszqitmt ihe elripleg auitaps ofrthegiresent invention

sho{y§ ﬁegr{eeettg? g@é}ggw% 02 t@ than%if)%isl)?(ﬁd@ 91[1&i 'P§94A %RB% double

I nvent 1 on r0VI
mufai@! %tfeﬁlo%@dré/c@& Bf irfeitre ciplogshddls @BayaN E’Lmtlmnnotesqublﬁtr@ted

t h HIF- |
in 132;1;@ Ir‘ilggﬁaalg ;dégq%ggplé Ggpxgés%é ,n ¥ ggallea H}%a%é j—g:F nléys 8ﬁ the, present
1nver&1 slimt Wed %Qﬁcgf @1088 siofp &l Bglregée'& caf)ﬁ'ﬁr}pcllhﬁﬁﬁﬁ com ared

ers east an active portlon of
witB Qunl Alefibvifus, exredsing i void-typei HE - H Bad cantads iiv iatppuse hlndhmb

1schﬂpr;pwgef ﬁrglgﬂ?elpl% xenéol%ge geggéﬁpt hﬁ)@ﬁg Se%txr,%ern\ﬁ%gt %Lg\gr& o allow
spelgﬁ%dexlﬂﬁgbp it g@heféﬁﬁ@éﬁioﬁﬂhﬁt ¢ s Pigupes B addFRY Y SE)tpﬂeﬁion of

ranscription factor activity of HF-Ia
thel triple miukemt &0 yndsfr thit }fegL&attqm ofr suehrad praueial reyluced ectopic

exg%%g{%g%{gla%gte&%? :sgﬁse‘:f%n ta[s par ee%ﬁqf(%._sgi]oﬁ roqgg Mble mutant
un@ééfﬁ?e’éo%%l ¥ 4 Borfshifatib619 agnck pﬂomrc(mghmstsw N A8,

P300. Accordingly the HHF-la of the reserl}? i pvent ;ﬁlog
pr effhnatﬂcyordum:ﬂiol anssaspeqtuAiche GFREPMIDIRECTHIOR FI95° Holigiifcd an

nct.i onal o] d | dpowsi tide
ot ppPFRN G ComEthg Bhnfm R acth eichod bl (0 POVPE
haGaETR HE® 16 Ginig aojl ﬁqamcrepﬂmrpcdgpdpody beimgndtaldy eapiepwsd and
aclds since these term nal sequences are not required
COlﬁSélltu’tPﬂeb’ actiyeact i vi ty. 30 As used herein, the phrase

C ONStsky h%n\éﬁi Yhe%frés%e'HIF-qfae héfefsQo Bl Eaét&n\ébuﬁélportlon of HIF-

nmprises transcri pti onal act|V|tfy whi ch i s not
ar(egulzapadmbyhavhg Hyponi astisita: e Potferehly theetllE- lonf fhe gpresent

h h
m@%%%dﬁ%@gﬂaﬂr 75 UeiBnt ARPLEERT A0S, |

pr ot Hereds eAtR4de OMIIF N of REPRPS R0 td}plexdt ahe Wdscription
200 015675 PCT/ 1'L2007/ 000959 12 Accordi ngl.y ﬁi‘b’e hal f

fabtof ectbfiyt b MG ypicpt ihgeatiikitynof BAIl6rtedransriptienally cysreulate
on- el - Li ndau H f h I 3

tar(gf:t Pwog&@ %81&5[ d efsj 8¥c{e%/ &)ﬂl}lg gogxng Qb"ﬁ%"éﬁ‘:“?g’ﬁ galrc{eora[-lflp 1a,

ddn@ﬁ%és VABOHIF2B tahBhdg b@&i«ﬂdﬁr,s sacttaseRA00. némcercmgj' éreal]By 1o of

he half |Iif f th | d i d
the¢ |p;!®g§;m:vegtmfgpte§qrﬁ@y§:o?ﬁﬁnz§e§e 3%mct5)tngﬁﬁ)&?§ I%Effgt dgl.anSam and
fu %{f})&lﬁ c8%a&n?%gdnﬁ 15"‘@5@?@0 ﬁﬁ§ ofnd NEFPIEDENthe present

he po ypept | e present invention
inVéntidh doeasibvt ﬁé)ve%ohmiWrmg dus examyple apfmecﬁ or abibyxy &armiingd $mino
60 % honol ogous, nore prefer abll}/ %t ﬁﬁstl 70.. 0/

acppbmcgg]@e;g telﬁpdxpeé sequences are not required for a act1v

As used herein, the phrase "constitutively active" refers to HIF-la which
comprises transcriptional activity which is not regulated by the hypoxic state of the
cell.

As used herein, the phrase "stably expressed" refers to a polypeptide which is

not subject to an increase in proteosomal degradation in response to hypoxia.
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asﬂ%‘%l& acé‘?’r ‘btgg'g?rg}nﬁ %rtzﬁp ArgRaf ﬁgﬁﬁ% ilgég" Srg%’l ot em‘%(s),lgér%gJ ative
vak288n N2 Sactdd A 7 Miel 9485 a Rebsiitged Einigd a@id ,in place of an

"Sel ection of specific phage-display antibodies. usi gg{
unsubstignied asrnt j ajeigo facishprovided that antibodies raised to the substituted
polypeptide also immunoreact with the unsubstituted polypeptide.

Methods of protein engineering e.g. display techniques may be used to

uncover other mutations which impart stability and constitutive activity to the HIF-1a

of the present invention as well as active portions of HIF-1a.
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polypeptides) and  peptidomimetics  (typically, synthetically ~ synthesized
polypeptides), as well as as peptoids and semipeptoids which are polypeptide analogs,
which may have, for example, modifications rendering the polypeptides more stable
while in a body or more capable of penetrating into cells. Such modifications include,

but are not limited to N terminus modification, C terminus modification, polypeptide
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(e.g. fatty acids, complex carbohydrates etc).

As used herein in the specification and in the claims section below the term
"amino acid" or "amino acids" is understood to include the 20 naturally occurring
amino acids; those amino acids often modified post-translationally irn vivo, including,
for example, hydroxyproline, phosphoserine and phosphothreonine; and other unusual
amino acids including, but not limited to, 2-aminoadipic acid, hydroxylysine,
isodesmosine, nor-valine, nor-leucine and ornithine. Furthermore, the term "amino
acid" includes both D- and L-amino acids.

Tables 1 and 2 below list naturally occurring amino acids (Table 1) and non-
conventional or modified amino acids (Table 2) which can be used with the present

invention.
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)

Al nﬂ'ﬁlt(ﬂ-)(li:tl%/ upff)glb(‘x:’:e FaftngENTEnap - métﬁ'yfs\é'rlHédl hytva T e prmeer

Oy NI PG G T T T aTNBE [NTPEN D 1 Ehett§iHd@RUT YT T £ aci Gnmihr
Gabw mh4trpﬁ®gt@ﬁaﬁxyphenyl pginyCl Ne NRit-yethylelhyifglybinet 1L C1 neNval

Tbug N- thioneth 1pl1 cine Neys l-ethyl lycine Fig

eni &r-nalitvesinpen Dnmt N-methyla-napthylalanine Nmanap

yr

D-N-methylvaline Dnmyv N-methylpenicillamine Nmpen
al

Y-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr

L-t-butylglycine Tbug N-(thiomethyl)glycine Ncys

L-ethylglycine Etg penicillamine Pen

L-homophenylalanine Hphe L- o -methylalanine Mala

L- o -methylarginine Marg L- o -methylasparagine Masn

L~ a -methylaspartate Masp L- a -methyl-£-butylglycine Mtbug

L- o -methylcysteine Mcys L-methylethylglycine Metg

L- o -methylglutamine Mgln L- o -methylglutamate Mglu

L- o ethylhistidine Mhis L- o - Mhphe

methylhomophenylalanine

L- a thylisoleucine Mile N-(2-methylthioethyl)glycine Nmet

L~ o -methylleucine Mleu L- o -methyllysine Mlys

L- o -methylmethionine Mmet L- a -methylnorleucine Mule

L- o -methylnorvaline Mnva L- o -methylornithine Morn

L- o -methylphenylalanine Mphe L- o -methylproline Mpro

L- o -methylserine mser L- o -methylthreonine Mthr

L- o ethylvaline Mtrp L- o -methyltyrosine Mityr

L- o -methylleucine Muval L-N- Nmhphe
Nnbhm methylhomophenylalanine

N-(N-(2,2-diphenylethyl) N-(N-(3,3-diphenylpropyl)

carbamylmethyl-glycine Nnbh carbamylmethyl(1)glycine Nnbhe
m

1-carboxy-1-(2,2-dipheny! Nmbc

ethylamino)cyclopropane
Table 2 Cont.

The isolated polypeptides of present invention can be biochemically
synthesized such as by using standard solid phase techniques. These methods include
exclusive solid phase synthesis, partial solid phase synthesis methods, fragment

condensation, classical solution synthesis. These methods are preferably used when it
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L-honmo hen | al anine Hphe L- a -neth |alanine Mala L-
a -nmethylarginine Marg L- a -nethylas ara ine Masn L-
w@200e®is7s as artate Mas L- a -nethyl-t-but | |PCI/M2oer009s9

L- a -nmethylcysteine Mys usneth lethyl | cine Metg

L- a thy( lutamne MyIn L- a -nethyl glutamate M|l u WO
cann%@@?é}ﬁ??cﬁﬁ@@ _bgG'Eb(bthiﬁl@ﬂt/ 900G Ss (L7, bot encoded by a nucleic acid

- met hyl hi sti di ne is-Ls. a -neth :
sequeBes) | mdamef@feumgpvﬁﬁé#ﬁ%}l% gﬁ*‘éﬁ%ﬁﬁh goqowgglp %ﬁo‘i-%%?ﬁ% are
syntkéshl get hyl lysine Nret D-N-nethylglutam ne Dnnyg

Czo?- guani di nopropyl)glycine Narg In )
D- Noligthysegpoiypentide spatgsinpracefyigs @i Bielypygimyig; the art and

Nthr |u D N.nethyl histd. di c e .
futhes ey ot o) QN o R o s Dillb, Yoy Sofd These
Pol R&J}% t r{tﬁ‘s‘%@l@éﬂl Edﬁ?rhaﬁtb Dk wddah Eohdpiasy, 1984).

euc - - :

Nh tSyptheé)g/ pmymellatgieeﬁ yeR b yﬂé&& d gle%la a%%] ¥1¥g)hgge¥fcolrr?1§nce liquid

chrq%:lﬁérhél:-l}é y(_é‘llaeén%hgc)g:rg ﬁialeaikﬁﬁg%@%u%{uﬁ&res and molecular principles.

met hyl net hi oni ne )
WHDRFSBIan £6aCE- N-Yigtamyl the miotdposigioDrafowhich can be confirmed via

N-net hyl cyc] opentyl al ani ne Nncpen M N-net hyl gl yci ne
aming peidEQUHEWBY | phenyl al ani ne Dnnphe ey

N- }Hb?r[%x POjSRRHbN ate PeRiratly Nugeat hy| pemdrite e tHanripslated
b I'g%ﬁ%m? yl propwl) I'ycine NiHIPj:e D- N- net Eyl serine nm
polypepides ofNtIfe2 preseityinvensiop sigce ilipse Npehpiques “are better suited for

e BB G o TR B o Pt
amOE T HYdoR- Rk Rdoddbamtind eschingnepare yesdithdd iyt Bijtev el 4ln1987)
mv/ N-met hyl peni ci | | amine Nnpen al )
Methods in Enzymol. 153:516-544, Studier et al. (1990) Methods in Enzymol.
185:60-89, Brisson et al. (1984) Nature 310:511-514, Takamatsu et al. (1987) EMBO -
J. 6:307-311, Coruzzi et al. (1984) EMBO J. 3:1671-1680 and Brogli et al., (1984)
Science 224:838-843, Gurley et al. (1986) Mol. Cell. Biol. 6:559-565 and Weissbach
& Weissbach, 1988, Methods for Plant Molecular Biology, Academic Press, NY,
Section VIII, pp 421-463.

These techniques may be used to generate the polypeptide of the present
invention in vitro, ex vivo and in vivo (the latter two are further described
hereinbelow).

To produce an isolated HIF-la polypeptide of the present invention using
recombinant technology, an isolated polynucleotide comprising a nucleic acid
sequence encoding such a polypeptide may be used. An exemplary nucleic acid
sequence is set forth in SEQ ID NO: 1.

The term "nucleic acid sequence" refers to a deoxyribonucleic acid sequence
composed of naturally-occurring bases, sugars and covalent internucleoside linkages
(e.g., backbone) as well as oligonucleotides having non-naturally-occurring portions
which function similarly to respective naturally-occurring portions. Such

modifications are enabled by the present invention provided that recombinant

expression is still allowed.
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y-am nobutyric acid Gabu N (p-hydroxyphenyl)gl ycine

Nhtyr L-t-butyl glycine Tbhug N-(thionethyl) 1 cine
wdeys/013678t hyl gl yci ne Etg penicillam ne Pen  PCT/IL2007/000959

L- honophenyl al ani ne Hphe L419a -nethyl al anine Mala L-

a -nethylarginine Marg L- a -neth |las ara ine Masn L-

a - pehtléia et EmuenMeﬁ HIF-la advetdiyg id tlhiﬂtaypedt yfithe present

M bug L- - net t . th
A R Wﬁl SO IR, e
po%léﬁ%othfe §ecﬁfeﬁc\/é hindlor di NEorMlisite L ol?ﬂucléﬁﬁﬂ@ eseqﬁ@ﬁ&s (e.g., a

onT nyl al ani ne L- athylsoleucmeM
combmumombam@t hyl )gI yC| ne Nmet L- a - rret hyl | euci ne

I\/rrelLA useiherﬁg)ttﬂé:ph%a%? e%ocm ém%trag pq_ynuc‘igyldgggciueggé"r}%fers to

a seBéde¥] Rpickatdsiies v rbverse trﬁﬁtchi}bh@;ﬁ rifthessenddp rR]NALusuﬁg a
- met hyI henyl al ani ne Mphe_L- neth_1 roline

reverseatranfstiniphe @i Y wiher RNAg dcmcﬁew W%oﬂ?lﬁ@eﬁﬂsﬁr *Speh
seq?lﬁgé%q% Vgéu %‘.fbﬁg‘?%bﬁ?/ LaElpﬂ}_f" eﬂﬁl_h h%\!ot éﬁf,\ﬁzg\bzﬁs M a BNA dependent

DN pblynteeasephenyl al anine N- 2,2-di hen leth 1 N N
g a?@gthr]eﬁg]@qlﬁ%%?qh;ﬁgplvgs:eg Zg ﬁge ?)okﬁngcleotlcpe sequggce refers to a

secé,lt @e{ 9&]%,& @ %tgdg@r&ﬁedqé’ﬂroﬁﬁp&ne and thus_it represents a contiguous

. am no)cyc ropane Table 2 Cont. The isol ated
poﬁmlnyqﬁagﬂmdﬁ@oufe present invention can be bi ochem cally

synt heS| d suc ASI N dar e

t echHi E% pﬁg@%oggmpﬁsc}js gynucxe@l lggls\g/ ? fpfers to a

seRASE vﬁM&H ﬁ% éast prattibllypborsglementaRogrl a&)léﬁshpﬁhﬁlly genomic. A
net hods, fragment 5 condensation, classical, solution

CORPAYiIFe S¢AIENCRD 63k m@v%égmarwﬁabﬁ@w&mey weie g rencpde the
poié\{g ét@c%SétO%lg ?)Zesseﬁ)tc-ﬁlvleljrt?o%ogé g&%gga%g omrlegin.&@ﬁ@%ggllfé%ces interposing

eCO I nant “techni ques encode
théﬁ&beﬁwém‘c | ”Eieanﬁtemd seGenueeR)bearfcny iseuueé Jadneuding @i wésr genes,

d'ffer ry or en short tldes are
and yiypically el Ty opRicsv SPap el pAGRES-o Such intronic

se%[e ggérasﬂ‘gé}ﬁﬁlrﬂélel WRIdb ci‘s%\ﬁﬁ%{e{br%ﬁﬁ)rﬁ‘é%ulﬁfégy elendeHist her

n Morrow Stewart and Janis Dill aha
Youny,or@al tpcgeﬁhla@the HIF-1a polypeptides of the present invention using

recombinant techniques, the polynucleotides encoding same are ligated into nucleic
acid expression vectors, such that the polynucleotide sequence is under the
transcriptional control of a cis-regulatory sequence (e.g., promoter sequence).

A variety of prokaryotic or eukaryotic cells can be used as host-expression
systems to express the polypeptides of the present invention. These include, but are
not limited to, microorganisms, such as bacteria transformed with a recombinant
bacteriophage DNA, plasmid DNA or cosmid DNA expression vector containing the
polypeptide coding sequence; yeast transformed with recombinant yeast expression
vectors containing the polypeptide coding sequence; plant cell systems infected with
recombinant virus expression vectors (e.g., cauliflower mosaic virus, CaMV;; tobacco
mosaic virus, TMV) or transformed with recombinant plasmid expression vectors,
such as Ti plasmid, containing the polypeptide coding sequence.

Constitutive promoters suitable for use with this embodiment of the present

invention include sequences which are functional (i.e., capable of directing
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Pol ypepti de Synt heses (2nd Ed., Pierce Chem cal

Conpany, 1984). Synthetic pol ypeptides can be purified
whgoopnesas at i ve hi gh performance |iquid chronatDyr2a@ing09s9

[Creighton T. (1983) Protei2zms, structures and

mol ecul ar principles. WH Freeman and Co. N.Y.] and
tradsBEpicynasie: hwst efivisdninehtat @ondidosomid musidtypesof t€lls such as

amno acid se Reconbi nant hni ques are
the gy tomsaeglon V“ﬁlg‘g}ﬁﬂﬁ a%r?é‘ﬁ éﬁr‘éomﬁélm%@@?)ed pol ypepti des
of fdﬂ%cﬁi@?ﬁgﬁ?tbﬁvﬁmabﬁnfo?'&Eew%tﬁ QAR SREIUHBHEST W present

better sul generation of relatively |ong
invpatiomiaptuide és ekemple, the tatigeyclinkdnd@ible piamoterc(Saeyr, Mhd., et al.,

unts e Such reconbi nant techni ques
2°da” IHematl e Bi?laB?ﬁ)éQS)Et al ., (1987) 15 Methods in

Enzya®kxp r$§s3or5 6ct&idbcolintioethisedmBddimed: A 0the Medsbadigverntion
Enzynol .” 185:60-89, Brisson et al. (1984) Nature

mag 11@115;k1ac511tzpnah'mqme§ Wwhigh rgnder(tlllggw topgypiaple for replication and

il A ol AR, i h
Tygitalallonifd 9€&drsMohtairGeddscriflical and&faﬁﬂﬁﬁ&ﬁﬁnmd)n\ééqmbm:@ g.,

& Wi ssbach, 1988, Mt hods. for%éant Iecul
PrOBQSBgy SHNBEER m 4idpr BSBOTRREn 90 STERTIBRON fqTiRgiors (e

sgytechni ques may be used to generate the
RO g%?e gept [ ggﬁ g)t he present invention in vitro, ex
vi vBukargofin pranzatesst typichly centainnbva types 1of trh@rgnﬁm sdquenkes,

the A s 88 T PO PRSP AUt Bigo Iggsted 25-30 base

pait LERFRAR T khd t@&rﬁeﬁb@ﬁﬁﬁnltﬁﬁoh s, 3¢ edugalty BY elvediddde directing
conprising a nucleic acid &@gnce encodi ng such a

R%Ipyb’@gﬁra@emnﬁgﬂb&‘{&émmhms e mt%ﬁrwnﬁ@@qréupéma@ﬁeﬁ elements
.U t. 1. The term
detg:ﬁﬂl ?nl eCrageCatﬁﬁncl{ ggﬁsgrlbtno 1?%1 B[eg‘loa deoxyr i bonucl ei ¢
aCI GnBaqde fétemenmmmﬁﬁﬂulafe thaistuigtidny wo ¢e l][OOI()n@)lcbﬁ&)ﬁs linked
Igars and coval ent internucl e% de | i nkages,
hmp@ Qgous pRic SHHAPEAE \REPTROIS. o &lﬁ?ﬂ?@’fseé‘f‘? Felive anﬁ@ placed

do‘@fﬁﬁre]%ﬁ{ W Al e AGCHObA R Prgfﬁc'rlg ﬁﬁy"i’ﬁitﬁﬁoxfx Wiet | Qflany enhancer

sim t'o respective natur occurring portions.
eleBeats delm'dd fifopatviroses have admerdsl kit bynge ed prees@ive in a variety of

. I nvention OVId hat. reconbj nant ex

tise5| FOL PR, S GRS SaBERF 1D PB b EgnY Pell gypes.

Otlﬁ%icérﬁiaﬁcéi‘ﬁiré’m&:éﬁ URRbEnBbnd ikt | e %ﬁ%l@“ 108 th® pkdiest invention
as ect of 'the present invention can be a

h@miwmc«}l oo peiveheyirhs élumql@émm(e cpiamjegakpvirus (CMV),

thegl8fl§ ltﬁﬁgll rgg?zftggon% egﬁ(téllxﬁgrgtrowasgsn guch%@% eaiekcfl?égxﬁ 912/'];11115 murine

or RRAY BhrcoMmaAsrdssad HEV iFe] Eﬁhdﬁbér@%ﬁd Eiﬂcﬁ@loﬁﬁﬂi’mﬂésjhon Cold
polﬁFucleotlde sequence" refers to sequence, which

Sprieg tlerbpriresn Celdeymsmetiiaghere N ¥t 193, t}‘illql?é§ geagporategaerein by
refd2h0g 2

Polyadenylation sequences can also be added to the expression vector in order

to increase the translation efficiency of a polypeptide expressed from the expression
vector of the present invention. Two distinct sequence elements are required for
accurate and efficient polyadenylation: GU or U rich sequences located downstream
from the polyadenylation site and a highly conserved sequence of six nucleotides,
AAUAAA, located 11-30 nucleotides upstream. Termination and polyadenylation

signals that are suitable for the present invention include those derived from SV40.
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reverse transcriptase or any other RNA dependent DNA

pol ynerase. Such a sequence can be subsequently
wanppkioijeesl in vivo or in vitro using a DNA depeemarn7/000959

DNA pol ynerase. 10 As used2nerein the phrase "genomnc

pol ynucl eoti de sequence"” refers to a sequence derived

(i sl ald@sbn fo @@ depbhsraisade dasdibehuthei dxpr@puoasmqtm of the

contiguous portion of a chroposone, As Lﬁi, h[er]a# 4t
preseme lpmr&@é mepnfyBERiE (AR RINE0sPHIIZE] [REERS fgaed to

1ncr68?rp|the %%?”SP’exg’FHs&lB | §f ¥odeBanhcIBRr héidd | oF to Afamiléate the

ary an east partially genom c.
ideafdacioh tof csby) than cerry de revombitens BINA e Xion sixagplp, @ngwsber of

required to en t he tlde of, t
animgl, SHEUSeh cog’guq,\g[SﬁAage@gq%qu ﬁg omocm(gcg qﬁ% n %}é@g anomosomal
repL@a{t REFSh Yirall2B6 2L A 531{}31@311 ENNPlasiaRy llﬁaﬁ@ thesnviral
e of any source, including of er genes,

rephwmscmd: rqplmtbdi epiveinalde ag bmgeqs\ib@a@ﬁppr&tﬁ éacé?fg ﬁéﬂ PfOVlded by
ger}eﬁ g# n%g% eél on CF Hﬂ%m?cp biSitls %%Lg%ﬂgﬁ? Fg%é Ifog{ der

expressi on ement s.
I N Qhé&kctbP nBENGT Rla§ rtdﬂ&nd‘}h&'e ia:uklﬂliyyne md:plnbes off & hdcaryotlc

resent invention using reco nt t echni gues h
renpiomy ne aresstt, dben AhEOBPRG 18 ARPAFBY ity SEEHIPHE geli Pl he
appslr(d‘éI gatg )ééel&lﬁgbcﬂs (ﬁ%ﬂ%ﬁc R b veekdr RoEN At ctolﬁﬁ)rﬁe |ayé?1‘1{§11y§ﬁé kéiﬂlcon

he transcriptional control
no @psomagmhplﬁiﬁﬂaymﬂ ég|pessibde. ( Bastpagl, the semonerinang @l‘éﬁdét)egralﬁs into

th e\a/gériﬁ)gtg og i Okg o& I»Z“%ll,g\;yg?rék : yo%l'&%belcr: e(%gec Q}Ebrgs%lolﬁ SP the

de:ﬁf@d%@ﬂéa@ﬁf of the present i nventi on. These i ncl ude,
are not limted to, mcroorgani sns, such as

bac fTae |eap1tessam; Fortomel (iethessnt BYSNim e furthap ehids (dijional

g\IA?lg{))%fe nsgq‘(“ﬂ]@es E’h&t )é/]'g p{rllfogee anip %gﬁf@%ﬁgﬁée&{s@%ral proteins
frof AEBERMARM AV\édch aﬁ @ﬁ abinabribosy @ ehire xjte ERHA) and vepkeoess for

contal ning the pepti de codi ng sequence; plant cell
geryiBicdpgelay p’é@f@’& P«)\ﬁ)fflﬁ enohimesis ASSREYS i rus expr essi on

VeCtQL® ie@ {dr m]a%tfél el Jss SRbfory id’cHﬁle GaMfe doebmsied to,

nosal C I rus, ans orms wi th recombi nant

PCDWWDW H35),qGME infﬂD SV2(t¢0cpSeadagl, phispay,EF/myc/cyto,

Rt has ot Bt BRED 2 DB BNEEE mpoyggeL, prvzst,

wtvﬁAEPQ% JBNLL1O frdd %ﬁfr@%ﬁ?ﬂbd'\ﬁh{&ﬂw Shilbble|fiisle THemLes q:ﬁMbac

are functional .e., capable of directing WO
p%@@&MBSWBaIﬂCﬂBKL@YIUM@@DQ@ﬂvaﬂ@bIP ifeons Strptegensnp TiHg avhich

. vir dltlosand nost types of cells
lngﬁilﬁb]g ror‘l’ﬁgr}gﬁf{hb ]6 P 1V(EE:I\/M) and Rous sarconma -
Vi T USk e d3G%h - vdcfsiy Q‘Joﬁt!aﬁuﬂg emilA6s Sldiveatl ﬁ'OIanEuklaSﬁ)tl\M tibuses
this enbodi nent of the present invention include f

suelx asrysitiovirhess can lseyhe|Usad by HeruRieBIg LpieBtieR P V ¢ &VEEPLS nclude
p% 89‘% rpé@tz onvgcet%'%g&erggggfggang t %ﬁ‘slgogﬁbggl?ssrrgﬁc?ﬁ%f pBV-
INITE AR08 eRktor denvddofrom Epstein Bar virus include pHEBO, and p205.
Other exemplary vectors include pMSG, pAV009/A*, pMTO10/A*, pMAMneo-5,
baculovirus pDSVE, and any other vector allowing expression of proteins under the
direction of the SV-40 early promoter, SV-40 later promoter, metallothionein
promoter, murine mammary tumor virus promoter, Rous sarcoma virus promoter,
polyhedrin promoter, or other promoters shown effective for expression in eukaryotic

cells.
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may i ncl ude additional sequences which render this

vector suitable for replication and integration in
w@e@kaliset es, eukaryotes, or preferably both (BCTIL2007/000959

shuttle vectors). Typical 2el oning vectors contain

transcription and translation initiation sequences

(€. §ariotOmBIHREPES] Bo uRARGMAERICARML dpRIBSEH WBSHOSY BB Present
transiation term nators (e.g., polyadenylation

invehijoralis . celak abyet inethndsnase eg@eta}lmih desktibedc bn Sambraakoet al.,
Yo T
MOYRER RS e ReRaHET o, S ARE Y P lhor. Now

Yo2b(BRoD2s%), RRAGLSuHEP &L sl6aDurednt Phetotsla s MdlgdularBiology, John
initiation site, is thought to be involved j

n
Widktyr 2k Song. Bsltmngrepiidy SeChang gil-n Spatis (Fepk ddprapy, CRC
The u r r,;e -det i t
e A BRI, P Bt RIE T LR R o
Miehe(i®9t} Cednorst iAmSuateg ¢ff Mudenilgpt CloningpVedos, 480 Their dses,

Butthnuniitisr Sosip et Geoihen GHEeas: d ot RugHRof (O 504-512,
19g6n’|ﬁta gafcidRM fobeelahdlS ChiaBlel QR trRhdidAl LBRsFSIOR; lh%féééion,

ancer 20 elements derived fromyviruses have a broa
electreporatiory endiinfection withiroeombinantvdral eegtorsf Int addhitiers see U.S.

P s CEATRAES 155299 B8t SRR GORSER g o

comyifaeralRd deh@breasu@ufedi dndbt effécbifve tbedifs@s @mich allow for the
i nvention include those derived from polyoma virus, .
expigasaen of high ameants,af seraghisant palypeptily | Effedixe culiye capdifions
. e f [ e ' S '
nd R T A1 LS Y588 ERB8 W B o
oxidh conditionk it peenis panein puddarcyion.l AnfeffectesmediunCelfes to any
Spring rbor Press, Cold Spring_ Harbor . N Y. 1983,
meghre i Wik @p“reﬂ)]o‘rsa"(‘%tb‘r%'i"eli”%dﬁ‘fﬁ (O geabjgait polypeptide of the
prc?s@hty ARSI AL ISAPh SCRYEREE By i Ny2IneRidBE aR 4YREbUs SsoltRn having
expression vector in order toO increase the ]
astimalableatitom, eftfdgen end yhosphatpeiwesspeaindieprepriate sats, fxioemals,

the expression 30 vector, of th resgnt invention
melglg S OO HEL P NS B ey fofifon can be
cuft G latc8nPdMioBAll fesh&@nitidRObivRE ey, ahdleflaskd/ tét tibes] miicrotiter
sequences | ocated downstream fromthe pol yadenyl ation

dighies andpefrizplategy hCyltedreseanhedragies @il @b a dgmpgrature, pH and oxygen
ti . d - | i s
colt Fc)agl{ géoaré&?a?% fo&%ﬁﬂgﬁg @%gl §&<é1 g’tﬁfug%ﬂg oc?ﬁ&ﬂtlgﬁsc‘ alieswrchm the

u rmna adeny sl gna
expbitike af enesafidrdinhe skill inttheapr esent i nvention incl ude
t hose derived from SVv40. 2008/.015675

PCT/1f 2ty ARRIe9stsd that ofher S qanisinipg thaeosssaryesiprents for the
rabdr dES Clrhigsion NE BPifSHAD Y& OEeq‘[ﬂgnéeh Qencoding the
present invention may typically contarn other
pobyreptidd)i 2k espression sohsttush defdthieopresant rigwsdion heanl elselinclude
of expression of claned gl.im ei c a%j ds or.t gl f aci 1Idi t at €it
seqljracey engiRTer L PRiIGE SR RIAd¢ChioR, pyrfiglion. yield orachivity
i bRanbollDptigeor exanpl e, a nunber of 5 ani nal
° Vll%r:%g%s cofr)ﬁ aln DNA sequences that pronote the extra
chr di)mm)dmg on dp¢ i weator Cﬂ11dof10$_th$ystﬁitrr ai_secg doir @r(jchlc’qon, resultant
po‘f}(?preg}ig%l of the %lréseltny igggﬁtioﬁl 1%z§ymei Ter ?gr%arlihnv%tﬁirq %?eere\c/;%n{l%{nant cell,
secreted into the fermentation medium, secreted into a space between two cellular
membranes, such as the periplasmic space in E. coli; or retained on the outer surface

of a cell or viral membrane.
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replicons are replicated episomally as |long as the

appropriate factors are provided by genes either

weagioesd7on the plasmd or with the genone of PpPeEIT20617000959
cell. The vector may or may3not include a eukaryotic

replicon. If a eukaryotic 10 replicon is present, .

t hepndhgVve giredetérminsdltinid abloaltire, eakeeo ©of ¢he ge¢gnbinant
~using the appropriate selectable marker. |If the
polypemsidsris efdkeécdiot conprise a eukaryotic replicon, no

episomal IfEGRS | | ' eptitel @Red heledn refers to

r e@ﬁ%ﬁ%w %ﬁkhﬁﬁ% E%?g%cégﬂ?%? E_B%)It%]ﬁelb genone .of the
coll@igh ke wadlecfermentation eedhen gpataiving thei Robmeptids grd e R0t
. of the desired nucleic aci.d..15 The expression vector
implyraddiiongl s, Al SPRATEH FPUEESHM ¢ her i ncl ude .

ad @k'*hh%,g{m&pepa@ésymh paistaansagivarnasdetpusificdlusioga Yapiety of

, L

exanp he translation of seyeral proteins. ?FT rom .
standindg IpevteirNpufiestions teghnidneser fgh £ B0 Met SHPHSH dp gfinity

| RES) .and .sequ or L Shyl NtRERASA, ONeledtrdphBresis,
Cm‘%?%ﬁ%f%‘%qx’chﬁoﬂerfg}%%%{/pggﬁl ge.g gg‘r’rpligs for rr?amrgfpihar:m

hyd?%ﬂ%@i% ShiecNEs tiabmatopedphgiegel ilratamechnanatb graphys detesse phase
20 pcDNA3, pcDNA3, 1

+-), pA3, p e%%/w?_ﬁoﬂ - . .
chrqresiogianizy, cpBFangyalin xﬁéﬁ?%&%@?%,‘ﬁ “Scl;‘% g differential
ciR3. 1. pSi nRep5, DH26S, DHBB, pNMTI, pNMI4l, pNMr8i,

sol 'lzcaﬁg%re avai l able fromlInvitrogen, pd which is

avalé filéater envRrphg axprvsacsodingPBeguengsaransksy cagigeered to
BK- CW whi ch are available fromSkr
encgﬂiﬁ the poiljépelgv(ée( pgﬁ]eéavrf:%cgﬁ{n&e%tmne%th’ g%g a?ﬁ\g:\ﬁe ﬁ’i&%ﬁs Such a

ﬁlsféﬁg%r}ét%iﬂ Y& be ZRsTEREd 85 ShanthvesiliieptidoOntmibai reglily isolated by
regulatory elenments fromeukaryotic viruses suc a8 ih
affinity r dwomatogspbzn eadh.s by bisnmeldlizdiipn: Ae $Hr@ specilic for the

i nyention. 40 veet NG de and
clea@bfiope®ler Ret ¥ EERPE, B3 WlnefieY bon3o8 ihypenice an
the PEBYavabMTHBictANthe VESLY Sdpside efai Vied réleasad Epgn g¢he dBggmatpgraghic

| ud HEBO, d p205, Qh I oct
col!urr;l@c;m;d%ap WiM;qp;}atepw%ogéggﬁﬁﬁ{%g%c? ?a‘ﬂ%%Ieaves the
fusgc%géjrlg%/l{ £t‘+ﬁis]%li%§\r(§§é§@91368m RNElmMBEHIOT et 19069-NY (1988); and

ssion of p ins under the direction of the
GaM114 Qs &lar)| Bighr Cloamh.€65: 1585405858 €99PH onot er

nmet al | ot hi onei n . pranpt er,, rine Vi :
pr okgewing Fpég@icgﬁﬁ @gﬁ]ae 9?1VB%’¥18F%%{%:H{Q%% WE@%’# hﬁtjﬂ%dles
mag)r( 4 L&k ate® thR PELiFAINTRICBESIZS Nesvinuedift efotrhy and aot the native

reéssion in eukaryotic cells. WO 2008/ 8156 5
forRET/SukR B0HORR9I5L beof uga doroesifyiag RERISSEANIBEhsed to

i ntroduce the expressi.non (o} . . ic effects,
| v HIEFORE PROBRGIT T (B0l al rudioh \onB e Bfiogentc effects
thé?@%&}r bdeddiinihsardanaalt safiseabe or cohtiitvaukscia@domitingehemia.
Laboratory Manual, Cold Spri ngs Har bqr Labor tor.g/ I\Iea/vd
Yor Rhis.5@00rdigoip)anoihr agpstiy] the prespnt InygRfipR.fpiere is provided a
Profocal s.in Miecul ar B 8lio9¥ssoboht il ieterdd tR0Mssthod
meé{é(l"{ OhoFEUng Mats%%gs}[ c@rlw(glﬁglg ea’tssog?#, Somati ¢ Gene _
corlpeEApYadnGRGteritigemsa sibjeciibateed Nhakof 6 1bempeutigaliy effective
anzli()llin% of annaxege;ll-{j1 ga%gtt)lle r(])% hp%agrrlg alse’poﬁfnp%p@{le%%rf the present invention.

As used herein the term "treating" refers to preventing, alleviating or
diminishing a symptom associated with an angiogenesis-related disease. Preferably,
treating cures, e.g., substantially eliminates, the symptoms associated with the

angiogenesis-related disease.



10

15

20

25

30

M ch. (1995), Vectors: A Survey of Ml ecular C oning
Vectors and Their Uses, Butterworths, Boston Mass.
wQ@ 1988)56ahd G | boa et at. [Bi otechniques 4 (6)PCT/IL2007/000959
504-512, 1986] and include4 for exanple, stable or
transient transfection, |ipofection, to
el ecAd apar Bdreianthartekni Mdgéct'o Refadist 1 dgC@E] PanimatiahBkubiject,
vectors. In addition, see U S. Pat. Nos. 5,464, 764
prefagpbly, 84@%%@'35%‘ posi tive-negative sel ection nethods.
Tran e i e r
condr TSAd R e P IEHO L RN 103 bPRME) pceen. This
caaopeurtvehenfthe kelngmmaxmprqmlls@emmekbﬂoﬁﬁﬂ gclucade cul ture

condtlo I.nc) ude, are not e ffective.
odi a8 UG o e et oo S g fow. Shich

cafi B8 @hﬁée@%‘y’f th&1abstiRBHN bf A1 SRy Or PEIABYC BIBSHd clOn thrombus? or by
effective'nediumrefers to any nediumin which a cel

any s fareignu preeulatmgp meadige e(emb@htsasc embhantvapllarpdisordge sich as
t he [ ese t y

ot effhclos SR BEEL Sperptl b 7 g R HLf ) artery s o

ob@ﬂﬁd&@dl buﬂlttalrg@g €idstRN derpiel Phabey U isC @freased] relatlve to supply.
appropriate salts, mnerals netal s and ot he

eliowit Hood flety can hoye amiddsn opgst aad ghort ﬁ'@faﬁ%@@me ischemia),
Y SN 29%1 Q&vifP1ofi Idﬁf“é'ﬁ%ﬂ kﬁeﬁl?é?l‘t’ E&Hrgﬁlﬁl (chroglc ischemia).
I on es,

Orfcer nment a i or eact test t
Aadite rigthen@r is ditsh esseairded etith re@@tahsme@nistblﬁ itinguec agrrdmes (an

. out ~at .a.t ratu pH and. ox .

méﬁ d%}qr%é:hf%pc gcﬁ a€§qo|1ate tﬁ @&Flteﬁt?l?yrp@xw tissue

1nﬁ19§‘ g ﬁieQ{é%re%@anﬁetrﬁlsi@mt@ Fro 1&%@@8 ro? 's%r@ fhoRR€erdEhronic ischemia
ordinary skill in the ar be "appr eci at ed t hat

captdler be mawcm& atiithi- ang infrst. d@&é@mwommm@cmom tmespleen

5 transcription, and transl.ati nse
ki HSe i 8% BREs o Ao Bt clfh ab e infurcton,
pudkBh&S ShartieniS¢HetE¢ stefkel Ael Bi ORIkl infiteidn. on can al SO
i ncl ude sequences engineered to optim ze stabiljt

pr odlfe present mﬁqunctatls dJparly castemplates siethpds fhat gan beh%pphed to
thﬁ ARG dofpﬁ)l X@ 6rﬁﬁlonged&§§@5t@@ v?ighs E,Pf 1¥(§1%fng% e@aﬂ, whether

ost system use or produ ant
acptel yqafm'm:ltdﬂ_&hﬂfmct hecute &sherhici evertstdanrinehage thosdessociated with

remain wthin recomhi nant cell reted into the
SUFESF Yre SESRLY &%nwiwt%}mm n%‘%‘f%‘d (®-8p ceae‘graﬁc@teaef%éﬂm%dlal
ptﬂéﬁbhéfbra%tc YTRFREAD Q§sultSLthmﬁ§ryt bR, PRIHr P8 SVehts Sé%@&ﬁatb@ with

_ of retained on the outer surface of a cel
isghemid rcan mk@eahmemxmosmbm@mscmwa Igzt(eﬂfﬂ/ @IB(@@@Q chronic

vl PR, S B SSFL SLLaCd, Gl Lo culiucey diESO S e

scRiésg@ic. r ecovering the reconbi nant pol ypepti de” used
herein refers to collecti ng the whole fernentation

medi Qree shigeasesi org dishrsleso psppeigterddwithnigcheasd inglude Hut are not
y qx? 0 te r Qn or r|f|ca|on
1"?&%3,"%0 Oy}ﬁplgp?‘ Qéc}m oga% ﬁet%?lgéeﬁ%gl?nﬁi/en t&g{ln C gases and
neftddepé@gatiisidi@rderyari ety of standard protein
purification techniques, such as, but not limted to,
af f i Framples of specific conditions include, but are not limited to, wound healing,
ischemic stroke, ischemic heart disease, peripheral vascular disease, renal artery
disease, gastrointestinal lesions, burns, skin transplantation, vascular grafts, organ
repair (e.g., ex vivo and in vivo), bone reparative disorders, liver disorders, uterine

disorders, ocular angiogenesis disorders, (i.e. retinal detachment, age related macular
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chr omat ogr aphy, ion exchange chromat ography,
filtration, electrophoresis, hydrophobic interaction
wa@ boostoeteeyyr aphy, gel filtration chromat ogr aphyPCT/Ee07@0959
phase 10 chromat ography, cascanavalin A
chr omat ogr aphy, chromat of ocusi ng and differentia
degcdktilioh), Zihe aRgenbPatfoRC disbidetse chRIME Fapairt Migord¥Rr AFS S&ooth
codi ng sequence can be engi neered to “encode the
n“ﬁ@ﬁfﬁ@ﬂﬁpﬁ@“bf the present invention and fused

cl e%\é@&]dﬁggqioet&ﬁe SHHdd erIt,usz;g%Htsp r I) 18 B?nuﬁsgulaﬁng the

desi gned that the polypeptide can®be readi
polypeptates dfihie IHesmhf imiehtiore ro et BIFF-dphyolygeptides by the present
o bi.l i zation on.a colum specifjc for the cl.eavab)e
il v Te PO BRI Ba yEobrat: b pgtusiln wBtRBlrE © 2
subjeq. PAHERIT fRerdfiflo tHeGolGle8 PR dRI TN plef&it invention are
pol ypeptide can be rel eased fromthe chronat ographic

desspibethherpipabavsat ment with an appropriate enzyme or

i Sk FES pREGEbE B SRRy Bl Prefl il ae

probidddt M (1t WBH)e ampichendhs Grl gellifat@ig @dothelal B118), preferably
Chem 265:15854-15859 (11990)]. Follow ng _production of

the; pRIYPRPLGEL pte drdiversd Top@lyp P SeRPriseny dargpish delineny pogicss (e-g-

t Yd R gRey ated that specifically recognize the
argﬁt anﬁos?or%!rs and not the native forns. Such

ant iAbpatiedarpyrdferred mesteodf of tavgeting ythe) HIEXpr g gpeptides of the
t her.eof .. Since the.polypeptides of the present
PSR AT Eopele ot SRR 6 Brseted eehoBRimgy my be
usediehd thdifpyt hE AL Rbrefh HISEAS hOirahORH LF i08Retic material (e.g.
associ ated with ischema. Thus, according to another

DN e 8N 20X oftihisrgst exe athosintedreat onprevengraeganstip posdquidd disease

] f greating,a di sease or ndition associ ated
or (R & e EObEn dnE b s, MR L hARER B gl e =
pracislijipsiptide) pepade, ttiastakl RINA enmRas) valsé Produb@st inilvo is
ampunt of an agent capabl e of upregulating the

desiisrly Fapexagde.dhe ganstip pradaial of injeset Camende adotsess, receptor,
. ‘ "y ~ ot ) .
BRSO o R St SPLSIEPLLD sy
texaGenegl legapyé ¢ AdvarebdirePhalinaeds gy 4Eriafademldl Bress, 19¥H1 | ng
. £.0., bstanti al | limnates, th t .
2 duioAsl WIFTPRRGLD Bl DGBRESREE FEDNEG IS aReLandR) i
vive QB MBHAS BCEL IWhdD Qgﬁeoglgpd@?(ceﬁé aﬁsréfﬁ%dn‘?(%rﬁ'd"pit{éﬁt, and

term"subject” refers to any (e.g., manmmalia
whilg bpiagtculiuisd efe redied iravitramdensabiye e funclisnal seplatenait gene is

. .the term.:h xia" refers to a state of. reduce .
im0 P ¥R Sk Ao o el i bl e eston.
tra@ydublidiQ thoflo®ous ré@eWiRtdionD e Atiesh BESrBistbn §R&nt 8§ Meeded
"ischem a" refers to a reduction in blood flow, which
ang thenilee gwdified wils arreexssdediin ¢Wro andiretamned ty ther host/patient.

. . r u or b any .foreiagn ]
Thgélér g%r{%g??fqﬁ'g ?érlrgkﬁj %a&:#ela( gﬁgsoﬁ%\é ?’e%%/ AR Y a?‘@ﬁ%ﬁrthe transfected
genttitis onaterialsifcbit@s Tiat BellsOaRl 60 8itdlogbhié BF Rl ¥gous to the

i,.schem a can be caused when_the artery is not )
subject. Since non-autologous cells are likely to induce an immune reaction when
administered to the body several approaches have been developed to reduce the
likelihood of rejection of non-autologous cells. These include either suppressing the
recipient immune system or encapsulating the non-autologous cells in

immunoisolating, semipermeable membranes before transplantation.
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obstructed but target tissue demand for oxygen is
i ncreased relative to supply. 10 Reduction in bl ood
wo b@s/ocwsns have a sudden onset and short dur at i poT/{I2000@0959
ischema), or can have a gbow onset with | ong
duration or frequent recurrence (chronic ischena).
ACUtR ) Sigh gé‘ﬂeacherapya )ftdr@Br RHIS AR i feindv ddiTrdre giedsBlect rather the
irreversi ble tissue necrosis (an infarct), whereas
gela,dﬂccmatcrlflﬂé@ rbemaasfp@ewuaﬂwcima e ithe eells Wi he e¢iReat arganism
in IP% is Rmaigy fhe teObRRY - 1 fn LA ARG EARRIONPEh BbPdene is
oIon ed or se ere, however, chronic Isc
de&@ﬁv@ltﬁ@ gbl&: Boepaitedt iacsitd (Guleen, 1998ar CAbstlant) dmtisemsrsDNA &
commonly occur in, the Iegn, gi gﬂgg Iungs, brain,
RN @agedd ?raP‘?Ht‘S%hf@PWQrYd ara s intestinal
I nf affhesé ggneucmgl IRARY %ell 9 havs b shd e i Brpresd BRKBansfected
and mnyocardi al “infarction. The present invention thus
gendteanatyriglanisdwpl at es met hods that can be appl | ed to
the treatient of C dltlonsasomat Lt h
iy TS oadisitd DRratEane stSE R SARITLE bt of express
thE P19 ftide LB EHR ﬁr%ﬁﬁiﬂv@ntﬁ%ﬁéﬂrﬁprfs@%nﬂ@tﬁbhﬁl@:eﬂﬁpéﬁﬁc promoter
associ ated wth surgery, organ transpl antati on,
sequenes clenaenty.eThe endetheliff atpecifiat promater lempai ayi iclude, for
exRRbI0BR kst Shedpy bF AUEPE 1 idhrlorer Us doPUHY in 8EG 1D NO: 4.
Ponic “&Ven Aos0ci St e I'schem a can I nc
Exayiphyst eMsiitable pdorabieistmhameed Whlch&:aarlieamlﬁbd (ﬂ)!YShﬁﬁ&QlelC acid

chronic, venous insuffjciency I sease,
cop§trichodf dhe cyRiFEstIPYRNIeBa HRC clds FE% enlg g‘rﬁPECI%QSPmmOters'
préwp%ﬁ{d‘aﬁie n-1SPPE- ﬁ)lfbg%otﬂi ERRED. qfcﬁ‘ﬁ Wegte f1§9§§§9@'5@5)61@35-

I'schemia i nc e not [imted to wound

- 44hedhd BBE-]gaxtpmmnotbeﬁ@”ﬂ/ziLOl/ék(DiS)ns\(arédexvqmﬁﬁedefsé"hsIEQOOI

3 REYRRENTES) SR S ASH RIS Bl i

[ShgathNN@roc Bl AEERECUSSE I AKBO3| @@th e51H6(208e535-8l, &B@ﬁdoglm
peri heral vascul ar di sease, renal arteré%dl se

promster 6V his3t Ries C: 18spdr898 Biae 1892610067 -2 shearardiBpbrand
A RpafT.C s OF PAR NAERBIT 66 B 167 HIXA(PAGORT), the

bone Teparative di sor

KIDREH{-DQ;roﬂb&@I[BI&@H7 8917 a6; Rﬁ@bl&gVDﬁtcSRéb $%TGJIAE1§,,79(2) 277-
eti nal det achnent éég@% rel ated _macul ar

853050 b PRt 1LSH000 oBEGHG: Mes i dneraBIob oS Nov
17[ rﬁbhﬁ) %Pg tﬁé)Fglef ?gogfri%[ﬂt gAJ@%g%%é; g’%n gatgies\@!s 48hSeBRAIRes

nmusc to one
19emtsa>¢+®mm(4) Hgeih] sthe dpadibeinopronpte iyl 286 Goline T J Biol Chem

ST R E TN XY SN
PRGIPERIgS " e\SOCY2Uh NASUIORUBRY] WOAVLL (OO

ladeymdrae &4F pdBrplephen é%92bAug Hé; %@ﬁé@éﬂﬁﬁhﬂa IHECo‘H\/Ia} éAJ313330

rein e. t the
X{RR0! EBR, DRefienads SGienth 15 Mee B2 P T2l F 200 e VobBular
soioYhriBeleabedifi€ efintctsdfC AL HBR I 8 Q&ﬁl'dsacﬁ'tlc Rarboxypeptidase-
proliferating endothelial cells), preferabl g
like protein (4CLP) promoter [AF332596;Layne 'MD, Circ Res. 2002; 90: 728-736]
and Aortic Preferentially Expressed Gene-1 [Yen-Hsu Chen J. Biol. Chem., Vol. 276,
Issue 50, 47658-47663, December 14, 2001]. Other suitable endothelial specific
promoters are well known in the art, such as, for example, the EPCR promoter (US

Patent Nos. 6,200,751 to Gu et al) and the VEGF promoter (US Patent Application
5,916,763 to Williams et al).
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10 the pol ypeptides are delivered locally or conprise
a targeted delivery system(e.g. targeted |iposones).
wae@aniiecul arly preferred nethod of targeting PEEIL2007/000959
H F-1a pol ypepti des of the27present invention to the
site of angiogenesis is by targeted gene therapy. Gene
t hepa@yraBhy, URethicheE 8l cbBdiRcs dfhd PRsédt3Mdnebn Fhrther include
genetic material (e.g. 15 DNA or RNA) of interest
a liypoxia sesposse ed@n@rrte@r expmple et/ksast oae gepe ol Be sequsaeqiset derth in

S}ﬂ%ﬁzmé % er es egé ovgﬁxeap Pesé nsa eTs{;"x?e(ng GHE tHI% la transgene

expleSie@ ufderthé y&g@[ﬁtﬂoﬂ@f s fegifonsé ldrd:ﬁtehﬂﬂwuld?li\ﬁ\tum act1vate the
antlsense) whose productlon In vivo is desired. Fo
pre;metgpfusther, flaisgarting @ pesiteeiteadback loRp baRcing fedrseaptional
reddghyone, receptor, enzyme, polypeptide or peptide of
herapeutic value. For review see, in general, the 20
t extinttékietio lod maply:ic @o@@bvbm dwfdctian fhbothso ongyM@x vivo gene

Academ ¢ Pres basi c roa t
Gt A SHVESLUATPREE P15 18 PG dCRTE By oy Fighg g iciency
cafl BB BbiaIRHRY to tHRIENIHYE SRR, MRESRY, WRlskSaRRry specialized
removed froma patient, and while being cultured are

angl r‘cﬂmaélcr infectandrpsopageteanapeojfic eelk ypes i Bwal theis e seeificity

|ntrouce |noth a. riat
Cag Z)ﬁ e’ Iu? vagig?} tﬁ% ﬁ’le(gﬁoe/ e pﬁm (Ct%r atﬁé#selg ta\] r}‘c;)oaBp %g&lﬁ Fefssue or
mixé@ﬁﬁl@h-t@ toif @6llls. hwiral a@auts chrealonie madditied withaspycifibdeaptors or

reSS|on stem as needed and then the nodified
hg@@ 3 tg alfpreta @%%@Wﬁh@uﬁ trceptanerefigtedreRfSt o t he

hOStIﬁ RRHBRL recotibiRGt gﬁﬂ%écgcﬁg Lye & o §focEl réssmn of a

have been shown to express the transfected genet
denindde nu@bici aciditevausthibey elffes admgntbgesauitch| ogbusrab nnfectmn and

t ol t t ol
rgE G STk ol Foib T POt AP miRns DL ETOh Aok Sspmple.
reRNTHRI HGS B H8cdBByRRRiKh %I &@@tnf‘@cﬂ&f eer Bﬁﬂufi@Vﬁa@Eﬁ@)geny

devel oped to reduce'the | i hood of rejection
virions- that bhdgdfiend énfest naipklysingnedlisdeThe reratt Sulbpt éslgligﬁgﬂfea

befg(glﬁe I ec(# gi'gﬁzgtegemog? oﬁ)év‘cfncm%% ingg fng{fziﬁwgﬂltfé&&i %EJ She original

viG Phifielcs® Emiseis e BoxtaRe® Jeefal-eyperdmisfbant Bi whith tMnfectious
2008/ 015675 PCT/1L2007/000959 26 In in vivo

agemePEgegls onlyribrough éw@tearpéogw Naibyerdor canalsa %egaffkf}%e@ that
art ﬁ{lﬂ)% tdf %Seadqg@?etlh‘? % r§s‘ﬁc Ren bE A0 EfF tﬁéjdésﬁe%]laurpose
In e ce S 0

roduc Into the reciprent organis
is toninsibtiuce d Ipatified gend intaoripe lobizql mnhberlof tapeted cells.

|t t d t f the hos
gef 3‘5% 3@S'<s¥lg?cﬁ é’vee'n gfcfrﬂgesra'éﬁ é(F"rY:%Pegﬁ 1%6?46 uief%ml% agents gepg have
e\&)ﬁ}éﬁt ﬁl"’lﬁ&ﬁly AREL St@ BRfde % &feme %\Jﬁhgﬁ&ﬁg tfpgi Ql@}e W8S infect

February Coronado, CA). These geneti
angl| prepadtec &l lslsecifm/ eelb egrs.s hﬂmtatgﬁtmg mpgsléicttjq @f v1ra1 utilizes its

f
sl SPEREe Ry of SFRF beckart yfires i dtudl i SR SpFiGpally tareet
pre@@&tudifededdll €§98s add'@eR® ?Mﬁt@&idcg a&e@émblh@ntpge@é §ito the infected
i nvention corrprlse endof hel i al -SpeCIfIC prom)ter

cellp The yaeinc o kel léné fit the ntieodsrod dméwr&loné’ﬂélcdepmd on desired cell

tyBer AR ettgrrge%d STEW ll%a)f(nbvnvﬁ tcl)J gloSe §i8fied in the art.

It will be appreciated that although adenoviruses are employed in the
experiments described in examples presented hereinbelow, the constructs of the
present invention could be easily adapted by those of ordinary skill in the art to other

viral delivery systems.



10

15

20

25

30

exanpl e, at |east one copy of the PPE-1 pronoter as

set forth in SEQID NO 4. Exanples of suitable
w@e@soiwrs/ enhancers which can be utilized by PEEIL2007/000959

nucl eic acid construct of 28he present invention

i nclude the endothelial-specific pronoters:

p L\e/ gis ;&%Off 9\%%{&/)'&9 c%slzeD E(%f%%%&? f@fﬁfctl&ﬁ'@ftﬁérsas %feétl&'ls' Ifhrucles

or pcr ondergr oflPETHingle mn@alcgmd Qfé)ﬁmilailo bmlm fotm«rrecaméhe genome

01. J 8 9.271., T E-1..(S79347 46
of e i3 i BODTH RS 0B Yo mslieily Gl Pl RRy B Rhgyiatory
seMeRbesSfd phcRadingd Bal0b s%rﬁth%lé@ %wgﬁﬁﬁ PBdteink d RNA Once
doglin pronoter [Yl 1653; R us C, Blood 1998 De
the_sg :190legulys a@wrg@qsmeflh the, Best\elll paskages thegRNgy into new viral

oo b DB B (RS S0 LB yprs

geX88d THalsRenginkaed/ fo Ehdode Rad ckPBSs AegdesBe@ yec@ibinant gene. In
the Chiepo PORIRRTIESS S TRD VDR, 308" £78the S5 pIsiHliyg mulited to
de%%&g %ng&@E&faF{ 9%@% iSHGIRLI® M% Fglﬁt@ RO RN $nto viral

the E-selectin pronoter
paftil4 6 WiGwiuk isnch T silgnal dnqumle&@m aFetforsned will not contain a

266 466= 73 d | | .adh
S S SRS PR D S
sp@iﬁc %((%Qﬁ“v%%? Wil HepeW h tﬁé\@é’éiﬁéd appladgoRr Tae Ketuallvectors

Bi ol Chein 1992 Aug 15; 267(23) : 16323-9], PECAM 1
arg AR 119B30 anh 68y avpidable wu&mﬁhp Pnt orgnehie €onsirygtagaby one
v
sijef 36 e n%fg%ﬁﬂigi“’%%%ﬁ%’wn SThoEONRY: L 6 box X53154 and
aor tisccadizanstpapificdds e4thl dokéitiphaltyetepli¢AigR)depsdrab vectors is
[ AF332596; Layne MD,. Circ Re 2002;, 90: 728-736].
swﬁca@@}m linerqvf:@%wsnm. targey Oeﬁplnyé@saéﬂi Rl f§[ v-é&“on the
\ &timbad ﬁ@@iﬁ% 47663,
Vi { i T A
specTHd viral prectors, eotaiaineg theldndathelial deH sph@ﬁgrp(omgtgtsk] can also

for e PCR at en : .
beg oy SSPRIAR oY U O R P HEEtS CHPERG (Re s O the vira
veBRr@ NBudp éﬂpﬁﬁ%h&n inchudel Bhdi® 3pdpRid¥V lifAmiesamt /ot )blsﬁéﬁﬁc or
2008/ 015675 PCT/ 1 L2007/ 000959 27 Preferably

blﬁun@tlem% naxl‘it(nllla:@rrh@qutﬁsf{N@ﬁelbﬁéi eﬁﬁbé\éﬁlﬁcqlﬂvgiﬂrﬂ;ﬁﬁ :882;2001).
I
% i)ola{ﬁ%]i)tg eg gndp 91%/88&%&1(#6?%& grﬂt S@eseén? ﬂRz'éBn?J ? enprowded

exa e’copy o quence se
to S ANdB i N3] Der i, 1€ @s Pl ofl a phaGhsackaticil Cblmpoeﬁmpwhs& it is mixed
el enent, the HF-la transgene expressed under the
wﬁbg@hwm%ﬁutwﬂwwpbﬁ Keiadtise el ement should, in turn,

act i

posi %(?bgec# e ?Hﬁeﬁ:%ulfléépl EQS.P?]S&E% or et%rrg ﬁés% ﬁbgeaﬁ} a(§1r(])g of one
onf @810 the dcm/e mgmhemm defcribad Iherein adthdsthby chanfiieglt ¢apmponents

i n bot vi.vo and vi vo gene, thera
Subc_bv at ot %a@m o3Pl P e rreil{‘%adgufpose of a
pl A?Q@eruu@efdf LGhEREYon §2% B8ciAREA aBREhiSRInCof ReEEmpound to an

ectious nature. Moreover, viruses are very
orgp@esmal i zed 10 and typlcally i nfect and propagate in

S pecf{ferlegn fhe temg YREve in-ggéjdslént't ?errs 0 "Eha pozi‘ypepgge or p(‘):lyné(cleoude
preparation, which is accountable for the biological effect.

Hereinafter, the phrases "physiologically acceptable carrier" and
"pharmaceutically acceptable carrier" which may be interchangeably used refer to a

carrier or a diluent that does not cause significant irritation to an organism and does
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can be used to target the vectors to specific cell
types in vivo or wwthin a tissue or mxed culture of
w@edoB®156%5 ral vectors can al so be nodified w t CT/IL2007/000959
specific receptors or ligamds to alter target
specificity through receptor nedi ated events. In
not 3618kt A bibRERADARINY At HRbpey @St dithe adminisetd tohpouridn An
vivo expression of a 15 desired nucl.eic . acjd. bﬁga%se
£ 10 the

adjuvaely isofrichided dwat erse VRS- aQne Hf thg | INgAIERTS; B
: | BT & o PN et )
e AL SRSt pFETS b bt EAEOEPLC)

or exanp ovirus and is

bioddhgpaibRCssigmby withi cvide mihggbsolnbidityt Edbabldragnio dud egueous
man gro%eny virions that bud off and infect

me(ﬁéﬂ{ﬁlﬁ gt (L&Ms. The result is that a large area
becﬁé{% rtﬁé)i Ay i'&{cﬁﬁ&r@" ref@S$t 100fan Wit soBGamet added to a
initrally infected by the original 20 viral particles.

phafinaceutisal icompositipa & furdey faeilitaie pdmjrgeragioniof g agtivsringigdient.

whi.ch t i.nf.ectj.ous .agen pE e I :
Exqiige eRpito JERg oy PR gReply LRI, S} Vo, cglcium
phJsE@éte, V@fiﬁusilﬁ@afsealfd(lgﬁéércﬁ%thr&ﬂTcélﬂtﬁbé@/deri’ﬁhﬁses, gelatin, vegetable
char e

] acteristic can useful if the desired purpose
oil andtpolyethtyiengugecads-speci fi ed gene into only a localized
number of IRegr aRRNEmayY IeUfRad i
ar ot gpiuh 860 FERIER Bnd BinARSEHIoRCOr BN el Veu5BAd in
"R&viabat, PharnmmayticahSekncdsg MagkiPubtishindeGendiaston, PA, latest
nmechani sps. Typi ceallég gi ryses infect and propagate
edifipn, gyfueh fsilpcorperpted\hstedn DY e et | ng specificity of
Vi I @liedthid Hh&ESs dit Samidditish BRECId Slanpl®f in¢iudal oral, rectal,
vectors utilizes its natural specificity to
trasgpecbial c rthhspasahy eestinglr e parenierah edelivenyl ncjpding dpgamuscular,
t hereby i ntroduce econbi nant ne_jipto.t ' ct
subcBESou e P OER E LaB Tt S methods. DepRe " Seet
inttaR¥RALG1RN iﬂ%év'emﬁi%?ﬁﬁ‘ﬁ&@ﬂoﬂ@fﬁ,l ih@ghassl| br inBoduygréniectidys.
targeted and will be known to those sklg)lﬁedlnthe .
ar t Altetnatgly, ongenaspisinalaistar doe prREIraUeR Woulgraldatsh thep gydgmic
are. enml L ih{d i i 1P aflo WRpEXATRIgR of
mfn BT AHRR, LR bR SPRE bR HREL PR, L AT R R o
a pafidt@Bbb@n coul d be easily adapted by those of ordinary
skill inthe art to o;her .viral .deliv LY syﬁ_len"f. V\Qused
2008y BLIBYHABCFCIL 580 P AHHTEYCC S PRV MVEEPE Y
wh‘f&p%&%wﬁ:s%ne?ltd&fﬂigldc élosge‘dﬁﬁt Bfhofird, BF eAgmplef Bt proct&lure can
particles or to undergo only a single initial round
takef advahtagt | afhtheim tarhet $mecifisity cam condequeshyordo net hepe to be

i dified. | it 2ins el | ‘
BT Ll AR i

of éheg Ef’e!séntt BvetinNe8d B8cIBRWMCYd tahstitict &t NelndndteRNAsystamieally
t hese nol ecul és are synthesi zed, the host cell

(e.paciteayesoushe dRNpubichtapequsiy)vi e ﬂllﬁﬁﬂ'@ﬁc%@%& 5grsystemic
adggg?tgalrtggogfgzg ﬁgﬁéﬁ@é&%&c il tthg garresreﬂfJ H%‘E{lt%n hﬂlgegfé{og%g endolRelial

SO engl neere 0 enc

ceBXBFR TR tfemdRsi KlRslvdde conidiariigiganeafetyn profie ¢hae sybtemic
non-infectious viral vectors, the vect or.ejg.enorre s ]
adusnistratipnrafi the same polymasicpge Hipeedfork FonsHRIEEINFINE grapoter
s R S e % 4tfoBHnd kb, 10
as g a0 S RS o PRSI EL, Ao ol Bhtpdnt
ar e Thjetti@d ofivithl Nedtor@dintoak spimal 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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genonme and therefore cannot proceed through subsequent
rounds of infection. The specific type of vector wll
walesntseapon t he i ntended application. The actPel/1L2007/000959
vectors are also known andoreadily available wthin
the art or can be constructed by one skilled in the
art pugineu@dal ckmpositions 6o dR! Bresent Libvehiion enay be manufactured
transducti on of ceIIs with conditionally repl.cating
by aeeqesses vl kpepidrdhsg &t e oy mpansAficonYRSHRNE FRIZES; isSqlying,
I a al n
e g, P O e S R P A R DB or
1ydmﬂﬂmmgmmm@wadenOV|rus The viral vectors, contalnlng

t he endot hel.i cel . i fic.pronoters

Lo e FTAmacat R s Brriip R op e SRR bienicf B SRy i Ration
mdy2 b8 eforRbla®ld i &oM{drional? thanB&d %1%% &téCBr &ﬁ&reo pEReSlogically

I'ncl ude short peptide |igands and bi specific or

actgiptalie taroings compirsing excirents a@@au@hammmhb@éwt%@ pagcessing
of Ngl ecﬁx?a rég%regfggt%glfnﬁ{ %g gaQ%}lg WhlIllﬂe bé( RER4 ;%&?mgc%gtlcally.

resent |n\ien I on can

Pr @\fblﬁiﬁﬂatldrﬁs idBgenidesti uﬁod ied ropey ofadmigistraonuhbserof a
phar maceuti cal conposition where it is. mxed mnt
phartisadaigeiion| thy agdre preasshients of the %ﬂVCQ%OYAglale éPJifftﬁd in

aqa?oﬁ%imag n%ﬂrege?%l%l? 3@@@&&1 gieeapg eJoﬁ{gaume BafRECRAL Q@hagg PRnk's

one ct gredients describ
sohmm; Ringeds aoheiong hemi phykiotogiqabneait sbuffuch Ear transmucosal

S|olog|cally sui tabl e carriers an exc The
adEu I35iong PeRRIRISANPERREIAG athCBIIgSP Pechriaq afe usdlin the

fofrﬁ\%i!léﬂ adRh Sﬂﬁbtm&; A8 lobAtally kfowPlPayag. to an
or gani sm Herein the term "active ingredient”

r ef dicg pmlt admipistppert itike comppundsngan ebst i fgemulated readily by

coBitERRk thecittivhore Sop SR hRRReRbLL (R BBl wel
kndG@e pi @'RJ QrtCashtiercarradng enaﬂbathﬁaﬁﬁtﬁduﬁaé loy the Ciﬁpérﬁimlneto be

carrier" which @i be i nterchangeably used refer to ? .
fopaplptedr apr tapleg, | pidlat drpgees.d Gars &%\Wgse &5lgn Sy upsnslurties,

b 3 BTSS0S i

pregratitni fonoe! pseoperid wsdotsithe salidrexdipitet eplticnrmhtp(gmding the

adj uvant |ncluded under the hr ase
refA‘ﬂ%ng rﬁ’@‘?‘@ﬂ?»eﬁ‘?‘i Drofepsine dhe e hﬁﬁﬂﬁﬂ]@%u?ﬁ?a%}sng suitable
a&ﬁ&?ﬁé "i‘phgsu%ar {d EbtafrPRbREs bPUrLXaTHICS. mﬂlﬁéﬁkhéﬂcﬁﬁ&ts are, in

gl'ycol (PEG, a bioconpatible polyner with a wide
pardnde, dJ'ﬂlesioBudhl 4s sygarsy ibdufingrlgeinss sapsaquaaitl, gr sorbitol;
Mutt er

el e s FlgrCas dOLRHPy Meiib ot o by ige sarh,

pdiRB" SBRAUdefain, Ohdacih! Ondthiit b@[ul&ﬁ@clﬂydir(ﬁly@ropylmethyk
adm nistration o an active | ngr edi ent.

npl e
celwmsgmodmlmoa@pn@ﬂlyl@ﬂlu&sm PR Blmsm«pgmpélyC%Céptahke polymers

r-bonat cal p 1
s 58 8050 i P, IR Yo B0 PR RERAR O b adaed
su¢R @e taRb-ginkddDpsliyVisy B rqilopelt dppt, @n @lgihiy @oidsor a salt thereof such
as sodium alginate.

Dragee cores are provided with suitable coatings. For this purpose,

‘concentrated sugar solutions may be used which may optionally contain gum arabic,

talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, titanium dioxide,

lacquer solutions and suitable organic solvents or solvent mixtures. Dyestuffs or
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Techni ques for fornul ati on and adm ni strati on of drugs
may be found in "Rem ngton's Pharnmaceutica
weiosocwsy " Mack Publishing Co., Easton, PA, |BCEHL2007/000959
edition, which is incorporated herein by reference.
Suitabl e routes of adm nistration may, for exanple,
pignitk M Hfay ObAhddddtd Me tablers bf @?@E&C&ﬁﬁh%s FéraRRhRdS&tion or to
Intestinal or parenteral delivery, including
chirattergeuditfateat combinaiiensad edins campqund dasesdul l'ary
I njections .as ral.pecal [ f
e PRBREERER APmeofTohbehBl M, bp ol bistigafrotade push-fi

capsilek aNadAbf gelatinnds’ 8@l Udsagoft, jealetli @@Suleﬁkﬁﬁéﬂﬁt gdlytin and a
one may adm ni ster the preparation |n‘§ | ocal rat her

plasteirers juchaasi by cerl s sprbitobr Ths apshriat capsyies W%@Pmaﬁl fg‘F active
a dj,£eC f g

indUefll SRR pls WL SR P BR0RG PRAESTARA & sithes,

lutattantsi stitke raedallcnolsmagnaﬁuma;@raté fand.eoptommslinr ﬁalmheds In soft

capjesosiiae TpetshiscRny s ESnlvelmie aiai dpaupiie liquids
su&h ak refaftﬁr&%t IRfRE 'pfafa@ﬁﬁ)/ oﬁﬂ@u@?@%ﬂﬁl‘[ﬁnInglyQ&s noty ha¥eion,

adm ni stered | ocal |y “at di'seased site.

statﬂusrs ey drediddpdt 0 Adl ferafudationd ferrooali stsminispation sheidd be in

resen t he n clelc ld constructs are
do T ind ﬁ‘fléapleenféﬁﬂjgfglf) e a}e adlfnmSt.r it r avenous| y or
sub gyt daeal stministhiionl lthéS&dnqicsdldn@ niatike ehd fory of aslets or
adm ni stration of a polynucleotlde of the present
lozepgesrforrapwlater Ak eonveatianal &w@sehel i al  cel | specific
PromRt Qﬁmﬁpsg%gn% G Mt 94?1%5 §@fEhve ﬁ’l dﬁé fob @k accordmg
systemc M nistration of the same p ynuc eot |
to Itlnenimeelertt dneentionsiré tomvenénity atetivered pn shofem oB@n asrowl] $pray
as being nore effective at the %ﬁiease Fh tabl
PROSPRAGRA e rf POgRRAT s badknplo Bt PEHIGH WYifiafie, dtg of @ suitable

profiign@ sk nal githiidhig@toakdande HadbrdfugotReRNEf dichloro-
adm ni strafion, es ecially in ‘the case of

tetreéhupmed@ge@elcalthon igfiideabetie e phniprgsurizefl @eroseln the drsage

ung é{l?ysb%/ﬁ?ctﬁrm%%%#% IB)F(?Vé@glgltag\;ragveet togciéa It Ple ¥ere %r?b&nec I@a%tsules

anll Rh@EdRDL, ¥\D, %@ﬁﬁﬁ Q&ﬁ@%ﬁnméﬂdag&(lﬁéﬁﬁ@%ﬁmlﬁgd containing a
Phar rraceutl cal ositions of the present invention

polElgr IBEX plethe Fempoi ndisysuiiable Pewdsr s sushsdpctpss qrisearch.
art ’Th|% é)apéﬁoﬁgaa?scﬁaﬁcg Oﬁ%@l{ﬁt 'n?e@ﬁl lf(e,m f&hﬂ?l’ated for n%arenteral

dis granula ragee-maki ng,
ad&ﬁmilslﬁatfoylg I’&g By Ay irgédtiog, ore oditappu gnfosion. Formulatlons for

yophi | i cesses. 5 Pharnaceuti.cal conpositions,
lnlpﬁfonug@yzh? BreRenet R Bnifdopaee By &enift & Si Gl w&ﬁldose

fgﬁufe&f Al gﬁoheﬁlyc OfY b NseFBRAVE" kN RPGitRIns TRa§ be

ysi ol ogi c acceptabl € carriers conprising
sugpeosiphs rsofutmnsl calpmllllslans és oilytirciyueads beltieles and may contain

ceSS|n of  the actj.ve redie nt o
B SRR e b st ?%éﬁ@ﬁf%ﬂtgaﬁlaews
Pr o rh et dodihdsHiods B8N %Qx‘%htek’%ﬂ ORhilRrhQH Endhde aqueous
adm ni stration chosen. 10 For injection, the active

solutignedf thetastivé préperationdntwaser-sohyble éorfror rdttosally, rpuspensions

of the active ingredients may be prepared as appropriate oily or water based injection
suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame
oil, or synthetic fatty acids esters such as ethyl oleate, triglycerides or liposomes.
Aqueous injection suspensions may contain substances, which increase the viscosity

of the suspension, such as sodium carboxymethyl cellulose, sorbitol or dextran.
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aqueous sol utions, preferably in physiologically
conpati ble buffers such as Hank's solution, R nger's
waoeloawissny or physiol ogical salt buffer. For PCT/IL2007/000959
transnmucosal adm nistratiom, penetrants appropriate
to the barrier to be perneated are used in the
Opfiomaiiyl ahé gnspeStich mp@netsoacdigaiar @iitgbleestabhiliyerk myvagenty which

. the 5.For. oral. adm nistrati ounds
incisgSe Biersatuditi O ity BB el e e rgabon of Rigbly
corfeCAPANSSuMddsh phar maceutical Iy acceptable carrlers
well known in the art. Such carriers enable the
co nﬁdigmagveiﬁ, thh eactifg angrediant mapee mopcrwd@tfeﬁn der constitution
abI dr ul es [
w1t§1 a su B°1e y nfz £ i e st%gﬁ éégroégxgﬁ ge wghe& bf':l%:gi kalO%e? Epred.}sgl

I nge‘ﬁé Ip@épaha)tloﬁ qiftatheepl%sen?hﬁt?dm@ﬁhﬁgy @b Bdformulated in rectal
prepar at i ons for oral, 6 use can be made using a solid
cowtbqr@ nfuch oSt ’i‘%’ﬁ%ﬂ“}ﬂe@ rqfn’iS’Fer‘P@mtl Haemapsuing, ny&-micipynsional
o s, after adding
Su@gg%dggrag%au% iJa(‘Sr@(lm[enéaﬁlE gggfef ggé%gobt ain tablets or
dr afbanmoewsal Soirpakitienexsvitpblenfss asee in i conteardfi el present

. fillers,such as sugar i.ncl udi ng | act sucr ose,
InVERHGH {5fudegonRasHions W ergg|%|a8gg iffl?f&f i#n SonlaaRd in an
am8nt FREHRXBERhRve RIiZRnIIPS ®SC\MM@JG spEh&ly, & Uﬁ:?apeu‘ucally

starch, 25 potato starch, ‘gefatin, gumtragacanth
effersivh ymogal NSNS e, ankrdt oﬁycpirvapygménem,sleffecte\rd tolpseent, alleviate

or SRR TERRRO Y SELAL 5P 5o SO 6T DG SRk e

tredt&N/P) . If deS| red, di SI nt egrating agents nay be added,
such as craoss- | i nked §V|nyl yrrolidone, agar, or
al gPsiesmiatign vt & Sheripepfienlbortistive ameusbds el within the
res are provided with suitable
cap%%gﬁyﬁ%gm%ﬁ?l%ﬁggﬁep%?pose concentrat ed sugar
sol Hoi ansprepyratien useldinvhe aitetheds afrthe anehtion, ctbmtlwrapegtimlly

arabic, talg¢, polyvinyl rrol ne, carbopo
ofIERg eyttt Fbbe e naboRae Videgde: Lo xample,
a d5@ &Hni RS riaMdted Yh hakl £ nBRMME 50 UBHS:tRh aRbYY8Ed to more

m xtures. Dyestuffs or WO 2008/ 015675
accp@tely degoningoeeBbdosed iphynanst s nay be added to the

t abl.et. td f i denti.fi

chartes ol et E8Ror hihe STN drbaRen oot bein
cardigs @sternfiied PR eRHEArE PhafiRdRRAGE peRtsdurelie hlll‘baﬁl 881 slgefles or

oral | i nclude push-fit capsul es made of gel atin as
expramentyd agignals. dBedan dupsed omibgee wszgew@ﬂ.qepﬂaml&tu@ assays
andoglﬂai% uﬁ%‘é cafl be I'hs@&; 119 |f<¥ %ﬁﬁﬁ n 0{1 rat (r:?lftdg) | ‘%’?gr é IS I% human.

capsule con (Y

Thd: dogegei mzﬁ;u Iv&ywidpbndmg lupon SHE dogsge | fagh @ighloWd iRl heSUaR of
as. st archeﬂ grl cants such as tal c_or nagnesi um
admaipgsiiatiorn ubilged. 3“ ? Gragt| iprmulagipn.| jopter &f adminiption and dosage

a5, WASLANE AR AL P AR SN e
Finkl, @ptjald (b%ﬁaf Tha Pharmabolqglodl Padiyef Thdraratigd"yChl 5p.11.n

add'tio tabili.zers, may be adde
f or SR S0 1 SHofensitien b treated

dos‘ﬁ?é‘ﬁf—‘ﬁe of latsﬁj@l@of‘ QMplh By CHORBRnlBHiSnsC vith course of treatment

m ni stration.
lasting from several days to several weeks or until cure is effected or diminution of

the disease state is achieved.
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For buccal adm nistration, the conpositions may take

the formof tablets or |ozenges fornulated in
we@orsenierdnal manner. For adm nistration by naBel/1L2007/000959

i nhal ation, the active ingsBgdients for use according

15 to the present invention are conveniently delivered

i N ThBambantoRf canpationsiolbesdnyistepdesidnbheduwse, be dapendent

pressuri zed, pack or, a nebuli.zer vvith(#tﬁte.use of

on g sabipel OsiEpdIcrisil  the Sverifyi i BiodTTEtgho M HamRer of
admft:ngértgatﬁiloﬁr@@ iﬁkb%g@?%f‘?ﬁz)res@ﬁﬁhk?h?s'icih&tdt@fI uor oet hane or

ondio case of a pressurized aerosol,
t het eibbgeppreciated iy thepoppentidenanl pylypicdsatidehgl te present
. valve to deljyer net.ered anpunt... Il e :
inveafipe prpfoRiogided o fhe iigigidipl W i gat RS %%%éﬁgg‘r‘eve o
impfR%d Rerby S| et das Gsthpdrad N trdatnfeansléth eack agéntteitself. In
conpound and a suitable powder base such as | actose ?r
sucls theragly, meThmep fepadeting aad gelsetiqnpeliths coBplFREary eent) are
formyl ated.fo i ifatifn thePbies.
wkapdp g e PlrRERERLTA pAMBARIR LR cOmbirAth Geipies.
f OrCorhyisEdis Giiclidiyg ldes jrepaatiiredt the prasent idvesige fowmgted in
e.g., In ampoules or .in multidose 25 cgntainers_wih.
a cqppativiaphaymagsitisalietirip BaY Piﬁ&ﬂ?%ﬁep@\‘ﬁ& @8%‘%9‘& # gffibrtiate
confhiner bﬁdﬁﬁ@e}? | 888menPbiid i9BRaRH cBAALi&A.0NS in oily or
agueous vehicles, and may contain fornulatory agents
sucfomgositiaperfdhagressit alvention mpyaifdlesitedjbs pegsenigd 1n a pack
igent s. . Pharmaceut i cal, conposiit.i o) : I
or hemie leviee, D oA ATER0S Wor i bR s ShEr more
uniPHERBE BbHRAD chita i@l tireS MtivB| iagfeaiont. Adai pdoknahy.yfor example,
suspensions 30 of the active ingredients nmay.be .
conprspanedl ersplagsisr ops Fugheasn blster Pagkt erheppack pridisnspier sigvice
syuspensi ons. ; Sui t || e \ Vehb&lses
may i Paaniraied, S Qoo GOl a6/ THE oS of BilbGlBEmay
alsé B hycoRfth6tt@Bb e Botitchbsadated lnith the eanteinet i yfyoepiesuibed

or |iposones. Aqueous injection suspension .
by & gavanmerigbageant é’é@,u?%ﬁgéll‘fi ARHagLE. eokﬁagec%féﬁq’?é“acg%‘malsﬁ

el ' boMmeRERME th iti
oI HEBER AN o LS DDA e s

or RGT4d b200500P aGQini8etiopt iSonlakbice, fireexemplre maydie ¢fdgbeling
al so cont aj ui tabl e stabjl.izers oL a -S .- Whi
oo e - 16p% Bt e oririg el T RSHRGE gfls o of an
apﬁg+é@/¥,rggﬁctq&@ﬂpr eparation of highly concentrated
SO

utions. Alternatively, the active ingredient may be
in powder formfor constitution 5 with a suitable

vehicle e g.. steril y, 7 P RRREnt inventi
sl derGienrised il Berhundie] TRRMEP g BRanL inventon
will 'é8sthé t‘&fipzﬁ@ﬁ{t & ﬁ@e bﬁiiﬁﬁﬂw_kitiled_dni the rae(culiadn :,)_iammatmn of the
conmposi tions such as suppositories or retentio
folbvenm sxanaslengrhiel gre, nab oriveiiel 8y bl midip awidtianpllisagh of the
such as €9 t O Ise MGELHMER- delineated hereinabove
Varﬁ‘ﬁtgr?@%c’éfﬁlflg@glagg g%%e%&sl (§f| tgtﬁg) ?SSS?[It able for use in .
an@ O3t EMima@f it hie polgisentectidbf belvenfindn ekprrlogeigal support in the
conpositions wherein the active ingredients are
folloyinaex@dPleh an  anount effective to achieve the

i nt ended purpose. Mre specifically, a therapeutically

EXAMPLES
Reference is now made to the following examples, which together with the

above descriptions, illustrate the invention in a non limiting fashion.
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effective anount nmeans an anobunt of active ingredients
effective to prevent, alleviate or aneliorate

wa pwneisss of di sease or prolong the survival o0PCT/IE007/000959
subject being treated. 153Determ nation of a
therapeutically effective amount is well within the
capgbidrally, O hénarlakicl hsdl iherdimeandr the Fahroraioy procedures

il i penpreesal ity BERS s, bigphBSE> EopEIogicht and
recgﬁcié TRt eiA %J ﬁjr kY, fS&HFﬂ telnibhé0 adS BRYSughfyo ex s e |8, the

0se can mul ated i n ani mal nobdel s and such
litetandres 1St |fonem:p1daé'Mcdwlardllnmmg Aziabcsr@f@m Maapgl" Sambrook et

TOX ci
ol R R et Erpeete ol FaPR ey ViR Rusabel, R M.
ed. Qﬁ@h‘)l REdibEEsEILN"Casdht Peotoedle [ﬂTM’d)@éﬂ:ulhy Bsidslag;da fohn Wiley and

phar iaceuti cal procedures in vitro, in celg/lci "
Soms; Babmm Meryland (é?ﬁ%?@rbahhé PaagtisabGide fe g ?%ﬂ&ﬁft(ﬁ%%lég g
Joh@aﬁ%g %ga%%lsc dw G@(}rkup@gg)ﬁs Weﬁsona@ T‘n"'%boﬁthghteﬁNA"

or nu ng 4 ran dosage or use
Scikftifid MBfericdh Bduks dmwafoﬂameyetdaip@ﬂ;s) dgeopon Amadysis: A

Lo et} ST 59,200, L e ko PR B New
Yoﬂggléﬂsg,ugf&ﬂo‘aelog{ég é@os%@%rthQQnUkSe ERONBE. 0%66,828; 4,683,202;

clan in view of tepatlents "
4,800s5di 1 i50192, ({SSealds 5272,05; ntflell @olggy A( ]_Ig{bgyatothbIandbook

N S S e T N

Teaﬁﬁ e 'befrFrEmey% wiepied, N. §0(09a), nlgumamtien OfCurest Pn@mols
plarality of adm nistrations, with course

in hmeamiegy" Volaes bl Godiges dviar ed. (4294 $f<bte§ét\ﬁér(§#%me%4é§ and
til ol re"| ef d

cifflTobbafis | BEAAELE AP SheE, otonklie cr as9a

Mﬁ@:—ﬁ |ah3091¥1/1é?0@35))9 "SE&cfEﬁel\/Banhndst irofCedlutao ninosinélogy "y oW. H.
be adm nistered wll ourﬁzﬂﬂbe de endent

Frepusne @pd piep- ndﬂ ¢ 4P (1?8& ¢ R dnorissays e c‘?ﬁttedﬁwely
de:scli]%eﬁnm NRE t adg Qieﬁhﬁ@tﬁtgﬁtur& h%e], yslgeRBplef Utdepat. Nos.

rescribin ysi ci an, be ap reC|ated
3 7t9hamt h@,8m;ll§qqey3t&56§§2anﬂ8:ﬁ£bﬁ%uél%ét%ae ,867,0he  3,879,262;

s et ST Sasthive: abane SiEo bl bt BT

5, dﬂiefﬂpﬁﬂ& ' §2@f§ﬁct "@AfedaRRal®d Jyatesieat Gant MNI Jh daqinosd);
agént by itsel In such therapy, neasures

“Niokian A cieh stbhdacattlomﬁ HﬁmpheBcdﬂpl @rdeﬁilaglys a%e rh, edér &1985);

—Llaken to ad i de ffect ssoc| at

TSR L I aBES Borpodth DSt adr b igs?”

" AR RECEL anux@f Ftd3Bnddf, RSQntad |(M98A r'xmnﬁlmnmd eelmandrEnzmes
a conpati bl e pharnmaceuti cal carrier may

a
IRpr Rgest; éb986@,| "Efe ggpcit@ala(ﬁmg@m M)qlpg{lg Cl@gmgalPﬁgqa? e%n §L984) and
h@ﬁ%}g mglro t%f]tl ?lf7 %Qa&&gfc‘ﬁés%d"lf@@@%t#)@dgs A Gu1de To
the prese I nventi oh may, esired
Mbofd Bae nﬁt@ﬁcatrbna“ pf&QKemMPtésss Senfiegad €A 905 Udharsbak etal,

"S?rgtezg':\ f%? plgr%}tle?r(lj Piillutﬁcat\{\g]rll %pld nBl){a1gth1!1§etlt1rc])nop % (Haboratory Course
Manual" CSHL Press (1996); all of which are incorpotaed by reference as if fully set
forth herein. Other general references are provided throughout this document. The
procedures therein are believed to be well known in the art and are provided for the
convenience of the reader. All the information contained therein is incorporated

herein by reference.
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unit dosage forms containing the active ingredient.

The pack may, for exanple, 15 conprise netal or
w@bk@swiss7ioi |, such as a blister pack. The pacRCDIL2007/000959

di spenser device nay be assonpani ed by instructions

for adm nistration. The pack or dispenser may al so be

acconmodat ed by a noti GXANHYJ. ated Wi th the container

n a faorm bed by a governnental .agenc
bingh b g PLRL5 s ety Bore i mabagivigfhan $4024 PS646
phar maceuti cal Sand%lﬂ)ﬂ]\@@?ﬁ%ub& HlahBCti ve of
approval by the agency of the form of the conpositions

20 Beinhmddions RAQ érandaﬁ*igﬁflé?dmthinsllﬂ%tw orere smykpusb’c $hoev,n to

abrp i AR AT SR s PRBL Rl SRRLI R Ml HRargaciy o

subsbquent Iﬁ@@bmn@d fegadigion) M3EY tresufiddi inl @ﬁbihz@@] HIR-$o during
advant ages, and ncivel features of the prese
NOMRKEH (1P mgz@twtm eYset epraPApa fe Aypedc G%dltwra. Fieikarly, HIF-

1o, Sdnl ré)o%’t dlﬁ‘taﬁ&% W@Auﬁg&ﬁﬁmdgﬁgh%lghtﬁ toltﬂlcl:emastalcﬁ{éé R Boxia

exa whi ch are not inten
as mddftypeon Ly folémwing dfeatnemt withrthe hgp@id adineta irsn @helator 2,2'-

.a cts.of the present neto del nated
R RREE oGy B e O I B 6 BT RREDR off all three

m@ﬁioﬁ&vrﬁdw&%ul@)iﬁ&f hﬁi@ﬁ&ﬁ'HIFHl&P@érEneﬁnThBE mtl%!n{ OWhRﬁ s more
exanpl es. EXAMP Ref erence i s now nade

actfvg|thasvihe @’4@% A50éS, mvmnfcﬁmdtrmgetsta@ie thian HletRf@4Aeit§8ﬂBeA mutant,

[l he Lnvention in a non
th“gi%%r%%ri%?éh?"g‘iﬂ?ﬂ%%t 195 e %g§5W P PoE7/ 000959 34
CeNMATERIALISSANDRIRTHOWDS: used herein and the
| aboratory procedures utiljized in the present

i nv &R atture They folloyying lgplé,hneb VesEh aagds dpovine aortic endothelial
I | C
ceuy ARG 0tk %ai(m rgioug AR ﬁ@gﬁlséh? PIEJH S RstittdC Sheba

echnlques are t
Meddicak Centere . H8eay chiryexahpdney cellbl @HK 293 @ll}xmlw*ege phrchased

| t nor t. l ., 9 Cu
fopf SREHILL 1% G EE GORSh ot ogy aaryibd P p) Basaiapon 26
of R93 Mells vele usd@MiLa ObBURRLe GLkial - g1ft ﬁ%’t‘hr SN ELPF e2Ql Rviv

in Ml ecular Biology", John Wley and Sons,
UnpgrsityroHemanaeypbiding (@98@9’3 (BEMEDS) wee Rrraduded ads mm:wmsly

e SRRl OB TP 0008, A, S000 Lo

(R@G)ewcsaWeLBoa) kind Hewryar®, Liiir (Mﬂgl@{,ren%lsls Iﬁﬁﬁﬁt)e Sl%ﬁcmsdwal
ESI s: A 10 Laboratoré Manual Series", Vols
Ce@eﬁd A5G, H3EKZP 67Uls R GE Sreye miiwed lnr\lBMEM@rtkplemggg} with

[
0SB0 GRaBinSEi 166 Ut Bellyiin ipuolBFn tigra cells were
culbyr&¥Vid, MER] Sd@émelﬁé(bwg)m‘%ﬁl? Ca hﬁd a00 Wmﬂ'lpéldbtblﬁlk Streptomycin.
mes |-11] 1994 Cul ture of
HOA RO Steasitaines infidi? a6 24k G (Glophtfocse Diseo, Calforna,
USE; &1108Ns wille! B¥intaiR at BY °(¥in 4 39 -
?11r r ents Pr gt ocol's 15 PI;] I Frr%runo/%)g‘)o2 %Pﬁiﬁgghgfdb?ﬁ

Col Eypression Bousterect: WMibype HBF: loeandeP5@4A N&34) HIF-Basmdant
in %E9~bos plasmids were kind gifts from M. Whitelaw (Adelaide University).
P402A P564G HIF-1a mutant in pcDNA3 plasmid was a kind gift from PJ. Ratcliffe
(Oxford University). pCR3.1-HA-FIH-1 antisense plasmid was a kind gift from G.

Semenza (Johns Hopkins University). p2.1 HRE-luciferase was purchased from

American Type Culture Collection (Rockville, Maryland, USA) and was previously
described [Mahon, P.C., et al., Genes Dev 15, 2675-86 (2001)].
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Cinical I'mmunology" (8th Edition), Appleton & Lange,
Norwal k, CT (1994); M shell and Shiigi (eds),

wO Sekecicetl Met hods in Cel lular | mmunol ogy”, W PEH/IL2007/000959
Freeman and Co., New York (38980); avail able
I mmunoassays are extensively described in the patent
and Pesingdt §V4@:Bgat evaat purehassé efrohOProgxapap(MadistdrS WRaUSA).

SRR I RO R A
o S8 08 PR s BT e PR T
ve@ynt Resiistegiiyi of the plasmiddwag 1@8fjmed "bisu EINA csequémting. For

ridizati.on” Haines, B..D. i ggd S J. ds.. .
apfalon! Sk P i PR et e singfongi inco
pcBNA\3Heg@ir Eviogdn CoffSCar{sb8dB4)alifhia, ARl Cel |

Culture" Freshney, R I., ed. I§11986 ; "I mmobilized
Cel gansientehyggsfagion Experppeys; HE BABC ppd RGE gplls were

! . e D ond
o ST 00 Rt i OBALADE 1000
PSVRGHR-EH ahd 40D siz of @hicipelINA3Meiito decidncvikPpipe GAIE- RN F402A
PS@@,?%%{%' gg&f@ pr i?lg]@gpﬁgl%;ﬂsgﬁg lf;‘ég*%g i qll/pglgl%rs] ?é(aggrtxt ({Ijlrlw'it’rogen
Co%],aCﬁﬁﬁﬁEﬂ €§ﬁf091:ﬁia; USAL 2RSBERT % 10 %&%fa%%é%ﬁyiﬁ@!rﬁctgﬁb%or

ess (1996); all of which are incorpotae
ther Efiérlepetisenss efpetioldny, waisfectiont Wash eamied . oudx inetripjieates aising

.ref erenc are provi.d t hr qu this docgunment

L eSS B A 580 B oy A0

100 g G dithan fcBNA IPE@lydastidr0 szifdbt?pe CARVIRNIPANEE Y64 P564A
reader. Al the information confained thereinis

N303d g plairde awtant ape OrfQoyng ef m@ﬁéé—.%?ﬁebmt@zwm pcDNA3.
0 1. T HI. F-
F ogﬁg{%{'ﬁmZ{laQQ, Bré?ferages axﬁ%ﬁt&ﬂﬁg s vk ?e/ d? %ﬁiﬁt B3a8 gheaB-gal

greater’transcri VI
asskp 6¢hGienan@®rd2béegbdA MAABHAn dBUDI @S Ayt sndelidoitat theuhahiufbirer's
. F402A and. P564G wi.thin HF- | a were previously shown
INSPECans ; HBRFAVENTYe JUGHRASeaWES GiFARIER USHE & hisher Luminometer

moAEPPIELERRfer s ordsh Bﬁm@’v%léﬁle_@ﬁl, WSA}.SLué:gtE1Q§§ UERL, reguelg were

proteosonmal degradation. This result In stabrli
nomHiatized fduransigetiomeffivienay using frgahtpvalst Fa thy RTeRE@Rexperiment

i GETR RS DAPR o BR o RSl ot ot e

plab® vish Befofdttarhife rm&m%@u. RReib e idy FEHOVEC, kréwn in 60 mm
followng treatnent with the hypoxia mnetic 1ron

dishese | withy (Plasnpds 1as diepfprmey |usinph Bokymage(theimicedint@mbH, Berlin,

' h i i.on of al k.t hree..
A NESLaRg ik Ao RIRLARL Bl A Sppage, wimen
with TS0 pIME 20 Bpykidy] W €iRed $6 ABUIE pridfiol 3¢l 1¥dian t he P402A
P564G nut ant and nore stable tllean t he P564A NBO3A

mut .gqu’emfen@léd HegalergosidasaumsenpoLapifernisr andnBrzabaciivitées were
B ORLE PP T VBTSSP 83 b
theaomanifacemnaist hetrialons. Luciferase activity results were normalized for
transfection efficiency using B-gal levels.
RT-PCR assay: Forty eight hours post-transfection, cells were lysed and total
RNA was isolated with RNeasy miniprep kit (Qiagen, Valencia, CA) according to the
manufacturer's protocol. RNA was then reverse transcribed to ¢cDNA using the
FastStart PCR Master kit (Roche, Mannheim, Germany). Semi-quantitative RT-PCR

was performed for the following genes: HIF-1a, GAPDH, VEGF, carbonic anhydrase
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cells (BAECs) were a kind gift fromN. Savion
(CGol dschl eger Eye Institute, Sheba Medical Center).
waoiova01wnbr yoni ¢ ki dney cells (HEK293 cel | s) WeeBIL2007/000959
purchased from American Tgpe Culture Col |l ection
(Rockville, Maryland, USA). Passages 20-26 of 293
9 (ER-bF NEIEDUFSY. PHRkef, GahédingeletpBrakirdd agl fdycld atmlers are
Kei sary (Tel Aviv 20 University). Human unbilical vein
det#iled ip AlabieCshergiabelopk oduced as previously described
[Jaffe, E.A . et al, J Cgjpn,lpvest 52, 2745-56
(1973)]. Renal cell carcinoma (RCC) cells were a kind
Giret  f{rroimets.anll SHQ ID ¥ONQi ogenesi s | nsti t ut ¢ ArBhéign| No. of
Medi cdl Center). BAEC, HEK293 cells and RCJemer ef Cycles
culturled in DVEM suppl enented with 10% ECS, (%) m\

Hifdleari ﬁ‘?@"%’rﬂ? AN GHACTEARFAAEAGASE r ept oyci N, HeLE?
[ cul ' ted with 10%
i R

ARtht-atet 1 o BV “%ﬁj&ﬁ-—m@ (Croneti Ty, Sz D gy,
i for@&ﬁ%%ﬁ}@é celC S were nmaintai redqg)t 3y C
in a 5 ga&R2-heacdirretrocaasbat or . Expresgi on
const rlwHQ IDWA:@- t ype HI F-1a and P564A N803A HI F-1a
WBGRANT| Forward EBRGasApLasor@x-AneCaARCadGyi f t|s f¥%om M 34
Wi t el |s8sEQIA:adde University). 30 P402A|P564G H|l F-1a
mut ant| Revergec OIATGHEASHT T GRAL CTARCRECGTFIA fir om PJ.

Rat cl i [fJEQ ‘dtd _University). pCR3. 1-HA-HIH-1

BRET-Bafoe 3 AdRPHCHASTECAMHALHiG ¢ from G | Seffenza 34
(Johns 1 ré'%%%%%&&g T 1 HRE- I uci flerase was
S 0 5 ATet yp

pur chal ican e | ture Colllection
GREBAY] NRCK AR ec MR AT Cvas previoust ygg 24
égiggi ohvi qp, P.C., et al., Genes Dev |15, 2675%-86
(2001) | Revi¥: 20@QBCRAEEFEGTRGUTLEZ007/ 000959 | 36 Pl asm d
SVA40- O- g IDaes: 1pur chased from Pronmega (Madi son W,
USA). Triple nutant H F-1a was constructed by
insertion of Bsu261/Notl digested fragnent of P564A
NSOFRESUELS nutant into Bsu26l 1 Notl digested P402A
P56 3 ic kidhgy kbY3)2ndl S i R8HE EhdbBlial
con?%%@%@anﬁﬂﬁggﬁﬁgh@g%g% gggkgy%)r anst e%:t i on @
celtx (RAE QR Ntransienitlly drdng feeted nidipreumatent HIE- loasleDidsa Retoe?2.5-fold
. subcl.oned into cDNA3 vector (Invitrogen I
incesit dpdetmsesntione} A O SRk GRS P A dr764G and
Ps@mmdr?]“%f”&&ibléﬁﬁta%%%ﬁ fEGapy. RCC cell's were

co-transfected in triplicates’in 24-well plates with
200 Thg tpiplel nidREt |alei fedr tase graate mEN i Swdetiog-qfalilExhy target

100_ng aof either pc 3 e vect or i d-
e TP p T, UBSA T Paoir oA U FOAREER s was
foltSW i THRN £ Gk ARIHIA Al RT-PERGEALysTs| AY ishé w0 &NFighay 1T, mRNA
Carl sbad, California, USA) according to the

of i Rtifoaier alt eelisstransbackadcwitlo FEE- Ipggonsiewds prapicemppiapleetidanuch
.experinent,. trans ' ' ' .
nigheP BBy DR oAb O PR BRI MhonBtion, in cacgppent
wiﬂ?th@ %rivié‘l@&e%ﬂ&%ﬂﬁﬁﬁple k) Hig - Ihﬁléé;l@ed @re@tﬁf xélRlNzQ (i)n(g:ggoAn of
of either pc enpty vector - t -l a
(P TSl EETES QDB BB AP R and Lo Ry tign the
doREENMARaAE 2Rl Fifd-BRE EHENSE bR &Y} ation of P564A N803A mutant
mediated by VHL could theoretically still take place by virtue of its P402 residue

which is exposed to prolyl hydroxylation. In order to prove that the observed
difference in transcription induction between the triple mutant and P564A NS03A

mutant is due to VHL-mediated degradation, a VHL-deficient renal cell carcinoma
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Forty eight hours later, luciferase and (3-gal
activities were determned using the (3-gal assay
waymsene(Fr omega, Madi son W, USA) accordi ng tBCT/I2007/000959
manufacturer's instructions. Subsequently, |uciferase
was neasured using a Turner Lum noneter nodel 20e
(Rdcbu (iR wi¥ %begp S/ ssSsUMBAY adfe H@ne&l%&)ﬂ trhikekibB6@SSET luciferase
tivity results were 20 normalized for_ transfection
follefvirigctiamient Uamsrﬁ@tlpa ofdhe HéEré hgnutmets in REQRIN prraoxia revealed

experi rren ecti on 0Q f
an %aﬁﬁﬂél %1gg¥nogéw 1@%@ %ﬁ?l S oG fr‘# E} lﬁﬁze?l }I)Zhﬁ?\ P364G
mutsht, hdid b eeHiBifloR © f deﬂé‘osbmag@g&adat{a@ (lli'lgmtIJD)nAefexpected an
HUVEC, grown in 60 mm dishes, with

in 1pg]eaa§r1n@§t1u§( agthedi WpragN e mlg@}qto tl@g—,lgpzpls gi,tﬁlq ’H‘lple mutant

) according to the manufacturer's instructions.
Waidh Sreléveléindl cated, treatnment 25 with 150 M

2, 2Thdl IPHQIAdB/ﬂ64\5@SnglitatE,nth])ﬁglh (Stabiiizpd,i oould dh@m‘bilicdllysﬂﬂ], be
Luci ferase and_fi -qgal I das sa u0|f
by aorght MU TraLT Garuhng 1ot GETRGTDRen P gaiie st
1ikét?i g%tﬁéfu%h ¢ hELPEBRER dilfethsOm thscrHﬁ%}l Resndt A e triple

acturer's instructions. Luciferase activit
mutams Uhbibitivercd Filr by prtégnseomockoutritchiperit i HERE398; Téfﬂ%%/id in a

usj n 3- T- PCR assay; F :
doslrpédsgt Eierash oo B ol ofRF Ry 8 WIS P -t in
norRWRi VB gitr® QIERt 86 expdcted RNERS YinRibitidar @Iﬁséﬂ 4 gfe@e&d@lﬂ-mduchon
Val enci a, CA) according to the  manufacturer's

of B BEPIG RItanicastiyite ﬁhimef?feth% dripleymagant-padicping than FIH-1 is
1nd£c¥ n@lea%lepagsﬁ?ésgggl 13 B&tobgﬁg&h i MPQEW@{ f the

uan was per or med

triflégnd@k.| owi ng genes: HI F I a, GAPDH, VEGF, carbonic
anhydrase WO 2008/ 01567§ Eﬁ'{j&:ﬁgéoow 000959 37 9
(CA-9) and PDG--B. Pri al i ng tenperatures and

A%ﬁ tfe?)nyg %rcl%ﬁ:ﬁ@atugzeﬁ@h&iﬁ ds bs'}eﬂ_tﬁtblégﬁr SptIRIIIIZ, Q)Ne?lzated

rimers and SE Anneal i ng No.
Tenp. C,ycl es (O HF- ngtogenests

For GCCTCACCAAACAGAG 60 4 ., SE
Rovih 9 %ﬁﬁ@&%@%&& 8 vy sy Mescgipion
abllﬁ%F M‘ﬁéﬁins M Qﬁ@@“@c zﬁrﬂson SE@el dXfdient Butants was

Rever se: TTCT GCG Q IDNO 9

VEGF
carFiod wat wlnmwmmﬁmm tggsfgetion of the HIF-1a

constructs in human umbilical vein endothelial cells (HUVEC).
MATERIALS AND METHODS

In-vitro angiogenesis assay: Transfected or infected HUVECs, grown in 60

mm dishes, were maintained for 24 hours in EGM-2 medium followed by medium
replacement with EBM-2. Cells were maintained in EBM-2 for further 24 bours, prior
to assay. Cells were then trypsinized and seeded at concentration of 50,000 cells per
well on 24-well plate pre-coated with growth factor reduced matrigel (BD
Biosciences, USA). Capillary and tube formation was tracked for 8 hours.
Quantitation of capillary formation was performed by counting the number of
capillary branches per high power microscopic field in 5 random microscopic fields.
VEGF ELISA: Transfected or infected HUVECs, grown in 60 mm dishes,
were maintained for 24 hours in EGM-2 medium followed by medium replacement

with EBM-2. Cells were maintained in EBM-2 for a further 24 hours, prior to addition
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SEQ I D NO 10 Reverse: GCTTGICACATCTGCAAGIACGITCGITTA
SEQ ID NO 11 PDG-- B Forward: ATCGCCGAGIGCAAGACGCG 60
w340088EQ734 D NO 12 Reverse: AAGCACCATTGGECCGT CORAI/IISBM)/000959
ID NO 13 GAPDH Forward: AGTACAGICCATGCCATCAC 60 24
SEQ I D NO -14 Reverse: TCCACCACCCTGITGCTGTA SEQ ID

of 1%&%%{28%%@-@% bH 1ok PR, ey eithaokiptste yidbotease
~ (HEK293)" and bovine aortic endothelial cells (BAEC),
mhllzt)rt?msocécshztll yableta Rorlee Diagnostiqs) St SlermpRs)y &Seélhg\ﬁ%tag a'ere
.dto 2. 5: n ] -0t 4 TRV
cenfighiicr e LMD PR TR il oSG A TR A AA AT e

per bl gcdiding tethé mapufaesirdri-gBptocdldRENE Systepise  nut ant
also led to a great

r NA i nducti HI E-
genlesteroblof gralysiy: r§H¥£ {Were S#’QV‘IéC&q’i @Kﬁm&? d %agl@[ﬁqgém to
subl%rfdheh > ik REE Hrediit @b SANPPE-Frflé,oNe MY - TG Ad-CMV-
extraction and RT-PCR anal ysis. As shown in Figure 1C,
wt 6iRAA-CNIV-GFE ak desonibed sbovel After lysis ané evalatign: of nuplein gontent

constructs S.C arabl e .an - R :
OB Bihed o< BENaED et aR TRt aMlingl EA20s e SeBRlining
equaB LEB RS lof brotint WeleN@pRaRdi tBUSDBFAGE ind thasferred e Optitran

mutant HIF- | a caused greater mRNA indyct i of, . the
BAHB? temfbmég tef]trwﬂebswﬁmbrﬁn@ Evciches & 01%‘@&%50?’0%1“&’

an - han 0] o G i
KefieNeY TRBTen USagy Mt v ARepREL Wit fndustnt-human
HIFE dipatyetbray aMilodyqShutta tCren Bidtecalologysine ), ISantakerug) Gdifornia,

by virtue of its P402 i d [ [ .
USEofoiovng dy SIR-semiined froerdiey axiipopies g Ehurersisn

obs%ﬁr g difference in transcription induction
bet ween e triple mutant and P564A NB0O3A nmutant is

dule lWlﬁleVHH.e— emgliyatedord expsediaoi tibe farmpptiond el Hillgde sanstpcts,
ce arci noma WO 2008/.015675_ PCT/ | L2007/ :
Vi Prfeatee foaiion AseuBd e enpip e A Wid-upe
HIFRNSArPRLA0Ps G Liksilhel asR fohahliaongsitnilansttemtbut both had
transfection of the HF-la mitants in RCC | or ia .

s suebely edaseogmaseicofcscenureyd o7 Pipty N4gA piEheriple
to | ev f the i1 -t ant i
il G o iy 2R er R0 B4Rt aRlyEGE proten
cohdenBtieh U VACseiolewingdreaanerd with whdiFdseriP4028tR 561 Gywas
of the P564A NBO3A nutant to the |evels g Alﬁ (}3ri le..
versusiamlar apd sighieanilzdower than treatments with PS54 303A Br %nple
mutant (p = 0.029) (Figure 2H). Treatment with the P564A N803A or Triple mutant
resulted in a 6-fold and 10-fold increase in VEGF protein respectively, compared with
wi-HIF 1o and P402A P564G (Figure 2H). These results indicate that stability of HIF-
la is insufficient and that a constitutively active C-TAD is essential for maximal
angiogenic effect of HIF-la. No difference was observed between P564A NS03A
and the triple mutant. This may be due to high HIF-la overexpression which had
saturated the hydroxylase enzymes, thus masking any differences which are due to

stability, similar to the state found within the RCC in Figure 1D.

EXAMPLE 3
Expression and specificity of the PPE-1-3x promoter in ischemia
A prerequisite for the feasibility and safety of systemic pro-angiogenic gene

therapy is the sufficiently robust and specific expression within the target ischemic
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The P402A P5645G nutant, though stabilized, could

theoretically still be hydroxylated at resi due N803
whooBlot615 | eading to its inactivation, which PET/AL2807/000959
nost |ikely explanation fan the observed difference

in transcription between it and the triple 10 nutant.

ﬁsﬁg&'@g gme? Ro %Lelg&'éh%e e é,g;re%epen élkﬂc%ﬁfeup &ffa?ﬁ{da?ﬁbtd PPE-1

result in a I nci ease of
prodREentnli the estttinga o dséhsniian abyadenddrusy pepredsing &5 under the

OXI Figure 1 e FIHI| inhibition
re UL ngg 3 &PSPﬁa%ﬁﬁﬁﬁ’é@ %hagg? P402A P564G nut ant
aCM}(TERIAhSW\ND MErgons e nmutant, indicating that

H1lis indeed at |east partléEresponsn ble for the

pr é’vﬂsfumﬂﬁndlfséﬁev@d’ Hivgriers: 2ed-POELNrinde, AgrEMYsT l’tll?lﬁquf’él Ad-

OBy G e P S OARRRREL 1 o s

(PRR@epHEN €58 /5). Subﬁbs@iﬁldzl ereation agfsded cohansigmal iverfied byf PCR,
the triple nutant's eased_transcripti

following rwhich AW Heradse afi p@q% Frafestion %’efeap‘?gmﬁg ?b&ﬁ a\élues

suﬁ&ﬁuéjdt fﬁﬁ&?&eﬂ”fa?%t -scal@am ﬁ?l’:a{tio%dnp WEREI3N FoAbwed byf CsCl

n-vitro angl ogenesi s assay l'owi ng transfection
punﬁeatidlnF la constructs in human unbilical vein

e Vi Tebe et Qe R AY m e Pppsigs Lud-

JeHSMEﬁS IsraH PWerd 0sd0 A1R Bniflal ploceie®s WiE @ppRived diynd Animal
24 hours in EGW 2 nedium fol | owed by medi um

Camepmchﬂm@nmnmemf@wb@Me@maﬂ Senier- e mai nt ai ned i n EBM 2
for hour Mo
o B 4 3 N 61 080 o

CIA1l/6] Refale wedd wore adsthelidedpishigea piieruroaf ledarmint hmd Xylazme
growm h factor reduced patrigel (BD Bi gsm ences

ThespPFICapYbiesiet 10 ng g R sy fr BOUETIHGR 18 e gpgbedure
deg&bgdat?}{ @oﬁfﬁ A 9f apapi ‘T*'l@rslénf 8(/@1‘1{9 S A i ﬂﬁgry was

i ng t e nunber o capi | y branches per high
m@smb foltiveaddsyclogrtion$ o€t femofal raanrqunmnmi ¢s thephifurcation of the

fi ELI T ted f
degp U ST A FRGL A B LRSITIRLSY HEQPoPDI-EEA e pogtion
fEﬁ:EM a%teFSE Gét%bﬁ Qhd RLrdY wiE didiMehRRAGRRAL sidel Brinches were

s were maintained in EBM2 for a further 24
ethgd § or rlnqabmtuamua@damnmtlm 2@}@@@1}5@5@1 VP or saline were injected

at PgT ! I L %%Zé OQO 52 Iht S rj;o{hr%% sﬂgs bﬁ {d?irc:ﬁészqem% édlﬁld)r and

pro

ga'sﬁ&tﬂ@hﬁ@i mGStdst Fot sy’rs@élhﬁtmtrﬁfbﬁb@s B aagoastioog! oﬁT&HO 'VP or
Germany). Cell |ysates were centrifuged at 10,000 rpm

saling wes injepigel &én theftaikyein ddapypesh SWREr: pr otein was

2o BGRB8, byt RN 48t BEQLORR
ga@tﬂbémrrﬁﬁb inns@O tigsned ivedre coHededy aivixed in é,dkéqm’dfbumaiddlyde in
Ogeal‘[ M&% blu?f]:ere gtt4egcv%/|o} 54 dursl? F;'(_:)allerdl 13'3‘8’%'/75\%@%5%”30 utidn § 4°C
for 48 hours and then frozen in OCT compound (Sakura, CA, USA) . Tissue blocks
were sliced by a cryomicrotome into 5 um-thick transverse sections and observed
directly under a fluorescent microscope (FITC filter). All tissue processing was
performed under dim light to prevent GFP bleaching.

RESULTS
Mice were subjected to hindlimb ischemia by ligation of the femoral artery or

to sham procedure, followed by intamuscular injection of Ad-PPE-1-3x-GFP. Control
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wt or Ad-CW-GFP as descri bed above. After lysis and
eval uation of protein content (Mcro BCA;, Pierce
w@e@secisndl ogy I nc., Rockford, Illinois, USA), PCGHIR0&R000959
contai ning equal anmounts ai protein were separated by
SDS- PACE and transferred to Optitran 10 BA- S83
ani'i-r?dfl]g]%}:& 8fedidd HAREALINITEGPRRIANRS K:e8sRINCHRGIR following
Schuel [ Bi'oSci ence Inc., Keene, New Hanpshire, USA).
AJTEM VRSP dnjeetione rveasp detsetdd wint musplgs diskHegictlu segiions in both

e SRR 0 TR AR B IR Ao,
GHIREx 51643 a0 flieehise A@rRRE-Y - 3ANGFP ddjeetiora mas Hetectedaint érmiothelial

RESULTS 15 Wiile the enpty vector, caused no tube.
celfisppfinghienric mamstles piile Bo e¥pretsi1vas 1de Wrpprpsepemic muscle.

e o ; _and | 3
IR R AL o kAL AALIRRTEH & I o o
thd mbéiffed PPE:1 proniadera si m | ar extent but both had a

significantly . reduc I pgenic effegct c ared t .

PsalnREORE SHREDHY A el Rt prieettl ShEnS, o Giprgine
wie@ler thid RGhERMeHHIdHIdNchd &S 8xprefimilowifle indlanous systemic

protein 20 concentration in ECs foll ow ng treatnent

injesticm, wthereHihe|varugris issprinpsd AGthabodyandyondy & small Hiagdion of it

si gni,ficantl | ower_ than tr ' . .
8 B oo P R TERLS M L RARAE (DR o o
sh%?p?odeﬁﬁre%éﬁlj BEEBAdeYs post-plrgeryutiatie tait esiulvitdAd+PPE-1-3x-

6-fold and 10-fold increase in VEGF protein .

e§ ' Uleo 186 A{{CPRIONGt RIPFGrEMEg
GIR gpsb &dr G\ GEE trolgs S fhigtepy flovpng Aesoral

. I - ot it ¢

oL A0 30 pPUSRy Bk QUL o bl ot e

nodhl lwab @nd ADliesedsentin alir odelytherarwhs a anaginggetereal of 7 days
effect of HE-la. No differencg. was observed bet n

Prio 16808 Wik o of FRaRBE TGN VR LriienE dREopythus

allBha: fHeRihR 10 EIRNRY BSRhAR thBEC hAH Bitbwis B BigateR B A e whereas
hydroxyl ase enzynes, thus nasking any differences )

nonkipetifiaesprgssion of GEP atsis (detepteddn histalegied seetionsoibath ischemic

f d withi i i Qur. e. . .
o PRsbipl Bt 6, Bl Sy e ppr RESIAEGEE, Qe 35

and SE) edpletificAxpressienl bt SFPelPin ElitHetiabeddislof iychamét muscle was
safety of system c pro-angiogenic gene therapy is the

notesk follewing injectiobasAdTRE- éﬁqﬁh’ Figwps 8SendAF t hin the
target ischem c WD 2008/ 015675 PCT/1L2007/ 000959 40
tissue. In order to characterize the expression and
specificity of a nodifi EXAMNPELE 4 pronoter in the
Cicabinasen o gl BEr ol DBple oS ey nebviscularization
(Ad- Ifﬁg'fgxﬂg’%fng:g%peri%T@Rb@e I R rot0 determine whether
Construction of adenoviral vectors: Ad-PPE-Triple,

intham @duvlaT r trquitreentawith AdlenGiial e diased driglewentanty EHErlat voder the

| r i i
ex%¥es£11%1r{%f 9919491%3}( SI(':O%.’IO érnc%tuido lg}ob otevaen%googrenelelsP {ngxpl%o.

MATERIALS AND METHODS

Monitoring of hindlimb blood flow: Mice were anesthetized and placed for 5
minutes on a heating plate at 37 °C in order to minimize temperature variation.
Hindlimb blood flow was measured with a laser Doppler perfusion imager system
(Moor Instruments Lid., UK) immediately after surgery and at days 7, 14, 21 and 28
post-surgery. Low and/or no perfusion signal was displayed in blue, whereas the

highest perfusion signal was displayed in red. Color photographs were recorded and
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(Phi | adel phia, USA). Successful creation of vira
constructs was verified by PCR, follow ng which two

wo oumasseed pl aque purification were perforned. PO/II2007/000959
pl aques subsequently undewnent |arge-scale
anplification in HEK293, followed by CsC 10

andl §e's \?é‘r@fﬂe%méﬁ‘ bﬂa&ulaﬂ’@'ﬂﬁ@ aW@l%g e PeffudienRif ehxeRbhiRIand

| an Laboratories erusal em |srael)
nomesohemszedundhmb aﬁpnﬁthynbcfed uvawbw@r suchip 9 ogiabiept lighe and

gt 8 RO R ERe e T s HE AR G schemio) ve
righh{Ratibchemic) hnellineb.week ol d 15 C57BL/ 6J ferral e mce

wer e anestheti zed using a ni xture of éeta
xy lagunghistorReNpisgly e dsqngrgification of Fanice nsig ﬁgﬂﬂnasaﬁvﬁce
at @o%’ Lﬂhl‘gdﬂﬁfél? 'ﬁ%‘tfs@lea{g%ug{] g%&@isecfl &tded IHyT1ssue Tek OCT

in over ying the left
cofr@mm(SaaumeﬁiyemthSA i s Bokrarios] ColifotninyUSAyand oryssestioned

the f arter r oxi to the bifurcatio t .
e D Cuper FetnaBORIREY aping b mRec ARG RR ke Bpies
(PhAmiIRRR! '%ﬁablégot e Miforthie PJ@W)' Qhe2Backbrdun® Mo Sftdined with

between’ the l'igafures was then renoved and all side
hepatoxglies were excised. For local intranuscul ar

i nj 201 of 2 x 1010VP or saline were injected

at mﬁgissurgery at each of three sites: quadriceps

f e MHin8limBdstein wasthduges it edoefollssveduscineamubailar injection

ystem c intravenous injections, 100l of 1 x 1011VP, or

Ofséldrl)ﬁf’é3 el rinlg.e SdAMN -ATiplse of 2 -GMVrwh Gggigol animals” were
mJ%gt%ISl VZ #[ AR INVVERuSTOR AR, yE?lbéd é’M\&pechaF oﬁégﬁﬂefa{nﬁeﬂd&es of

er virus injection, as rocnem us nuscle
anplopss’ were e&ﬁhinedt eckran Cbehoxledf i28 daysd Immediately following

B aimcehde B 8 e e L R e
alff ﬁ’ﬁceﬁ'grohﬁé"r By284 Qheﬂuéer 22884 WAtHOAE- @M’WTH{?JQ &rSAHTWR] -3x-

Ti'ssue bl ocks were sliced by
Triply cshmmcbslgméicamso igreased ibokdlimta hiped r@céN §@]ét11’fb s ARy treated

y unde flu en )
il AR CN-E A4 CREY e iling ot (FISGE AT J8Y B Ao A
cMvdgripRi 4id AAIRPR 103 RITeeN imGFoRed | iRafkibn dn oRESb&hEﬁnc limb to
Mce were subj ected to hindlinb ischema b gati on
\anf

appfoximatelye it %a| ofathe ergrmst hnaha serfratlyceats 1@ gwt or

i BRSO B Ey SF O PR

PPElIFﬁpIee(ihatmgdfd Ad- fitdoEdR oredsa iisvhemExindaessi aoe afecfasiB and
fol |l owi ng CW-GFP injection was detected in
ARABIRNBTc RS REOHIeRbih thenpicy tesgtednyyith Ad- BTt or
confdRt B&ls{s?ént W?ihl i gﬂf)védslﬂgg 6 wARAhE hb A N&Hh $Figures 4C- D).
muscles. I'n contr expression foll ow ng
InAghrdeRieni witk-tig-Blood jflst ﬁndungasqudemﬁ@atled of musnidarbidlaiyadensity

o S DT oL O S P RIEEE AT LR s
tr RN RE DALEMISTiPRESI A&IPPY:-1-Oxerfad ihi AMCANd-WQind control-

i schem ¢ condition of
treated animals (Figures 4E and 4F).
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the nodified PPE-1 pronoter. Intravenous delivery of

Ad- PPE- 1- 3x- GFP was effected in order to determ ne
wob@sless7i hi s pronoter could al so | ead to exprBSHII®I07/000959

followi ng intravenous systasic 10 injection, where

the virus is dissemnated in the body and only a small

fraction of it reachesgkhgvibpfost organ. For this end,
m ce subjected to hindlinb ischema or to

sh

Syprentie ddmeisiesttion, ijAé’CPBE-IF3M-aT)r§’l®(§§Ffe§ﬂf’déﬁ?"’w’%s{dﬁ'éfﬁ"ects
tail vein with CW- GFP or
sal i ne as cont ro?j Eﬁge%wzﬁllfirr%églg{@ﬁgf ol I owi ng
f erfer Rlllowaigd experinanad were padolmeadioth ﬁd)rupare rthe Isefety profile of

systegRmaAm SR Gl A TSR BB o RROLAR GRITEP AP B gnuas

to 1\9@51 1ﬁtr%ﬁh§c'uﬁ19 1?J@Etﬁfnv@her@fmgst‘1ﬁ%ﬁe aldriofrud & Edhc@atdt@Nat the
e ai mof’ enabling sufficient vascul arisation to

s1ted<§fvmje&ppnt followinag [ndnaiverzpus reslmvipistratiano vieethe Hail tvgin most of the

a3 B TGRS o Fag 5 888 o e

treddn8ht0hiOghs BdpesRAY iimpsrtadt tBahbnites cingrohangeand liver function and
non-i schem ¢ nuscles followi ng systemc injection of

othgybsySmiGrR{IE#inns §caBripg iihg MHEY. specific expression
of | cells of ischem c nuscle
OMATERIAYS ¢ W@W%@f‘%}’&u on of Ad- PPE- 1- 3x- GFP
( Fifgisiremaks §fserain) bilirdANPURTZaridod AT Mifce stiaomerofobtained at
Ad-PPE-Triple HF-1 a au nts ische

da}hréé%%]cﬂq’%?“i’lf%tﬂ 28BlyFElURs PR iAge m@‘i( BAYZFEnt s wer e
pefnfuﬁ[lﬂgﬁtsioﬁhﬂhggﬁz a8 LB myfbg/ dbR¥ify a8 UHBEd in

treatment wt enoviral -'nedi at e nut ant
Exadhplelda under the expression of PPE-1-3x pronoter

coy) d. pr.onot.e. apgi,ogenesi s in VIV JTERI AND
I\/E‘klyﬁﬂﬁg"’ ﬁ? ?’(ﬁ‘ﬁ’ﬂﬁf %? i P SER R Nﬁ}&% ‘ce were
ansmlikeldl 7R oM NbRESE: (OPSS Sckéhcs Qhicago,ONlivvifledBANgwas

plate at 37 Cin order to mnimze tenperature
usedaﬁor anatletrpal apflyigls.i Ge-Wep é@perareévmwgreﬁgwr Vet W togrfgrmed in

.aser e ;
the B 1tr1o %ﬁ {r%dgﬁ{lgﬁsk SQQeét Q%g%'téecf Yo?ttﬁc%rlenrn(igﬁl? glgcrh)e/\'mé% glogtel, P
lesslatit .05 Was &)hsﬁlﬁtid%gmﬁoaﬁ. Dlatagﬁeypreienwdaasdﬂnean HoSEM and

perfu3|on signal was displayed in bl t he
wepg grapbed pesind) siigRakpy Rk §S& ﬁgﬂca&/@ﬁﬁ?ﬂsq?%g%%ﬁ@ﬂmm
were recorded and WO 2008/ 015675
W%%%%S%%OOOQSQ 42 anal yses were perforned by
caREﬂ[HLT&g t he average perfusi on of the ischem' c and
- i schem hi_nd| | ccount.
oM igaritisd G @it et B o Pt bC T e i vein
@%@fﬁ&%%& 8 Gathl AdafPIRerkUBife, Ad- @Mav reible 4id eheaMY-wt,

right (non-ischem c) hindlinb.
whillerh 6V ¥t lohand saling sarved sarenirpise anﬁcﬂﬁl}’cfpu’é‘éibigl mlmcyon all

d f
o T WSO P D I i
HoRRRBR URKkréasakll lothdri ddeh@KrudSArehted. mlc'EQ%gﬁﬁédé their original body

Cal i forni a, USA) and cr%/osectl one
weight by day 3 post-injection, the Ad-CMV- Trlple treated mice continued to

decrease in weight reaching a peak 10 % reduction by day 4, indicating systemic
illness (Figure 5A). Liver function tests of the mice were performed 5 days post-
injection and revealed a marked 25-fold serum bilirubin increase in the Ad-CMV-
Triple treated mice over saline control, demonstrating severe jaundice. Ad-CMV-wt

caused a milder serum bilirubin increase (Figure 5C). Furthermore, serum AST and
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transversely. ECs were inmmunostai ned using rat

nmonocl onal anti-CD31 anti bodi es (Pharm ngen, San
woe@golsedml i fornia, USA). The background was sPei/medo7/000959

with 10 hematoxylin. RESUUIS Hindlinb ischem a was

i nduced in mce followed by intranmuscul ar injection

Aqu 1ehéls %Ee Brodounbly eletated By G5 T inpike tx@ﬁted\%@WdJMI\/IV-Tnple

Control animals were injected with Ad- CW- Luc or
Ads@M\heft ap b AddwWM Velug |(Elaureg UtEc e SEidln pentesst tptheigyert
ng oVer d.qf
o GEREDER b BHAR 58 a0 BB WACAS R o
mit§ che miee fréandd vithl Ad—BPEéEx$plé hﬁmwécﬂné/csrgfhs tolﬁellms and had their

serm. Qibics piS T Ah A BEETre, compraPle Shoibe-enied mice! In
ac&ir&{HcE WaaNhLe fi éﬁlﬁﬁ&aﬁ@& ﬁlbtﬁmgidép sél]tl@ﬁgof ﬁﬁ’é@ é’a@hﬁ&éd\’e& day 5

to mce treate Luc or saline
revealetlr @hsrkabia inftandmitionBypnd dymzhocytbmt hlﬁ.l!tdatﬁm @DVRheTAdCHIV-

TR HEHEL PRV EL AGoRr b Py 2o bY Leheubbaige controls

shdwéPno §étﬁélb%|t_§ﬂ@ﬁﬂe¥ SPONE Mifl@ R nAstoeMic Wﬁlt@e&lon%t aﬂQJ noted in

treatnents (Figures 4A-B). Mreover, treatnment with
therddNEVTWE prpatederony- Fpievingi tblSeacm@t@é@ of fepntisfrsthedegy, the
Ad- 88/%2%r1 f {}g%%c?rﬁ ng gﬁo%’ecf gl%d néa%tz%lt e@(p&%{% They regalned their
weigle amﬂbwdtaia 28d @Mﬁw«tuaﬁr thaﬁ seninh rbdimbmclmdsmjraed tovinbinal.

Hayrer .¥§¢?ra%k§r§§>§;¢ &) AR oA BRBEEHE GPRPHAN NG ACPPE 1-3x-

Tr%%%gﬁd gélﬁi@téo(ﬁﬁopftreﬁgé g‘l“ﬁ. ,g b1 RRy AFBZ@M\MW 4l A@@MV—Luc

staining reveal e er capillary to nuscle
grdupleeThis qiartml ilivet Inomerymehs seenradst adlivirtHistolbgChl/sebtiops rom

T Ad t
daf DY goSimarioh: égltrrﬁ:SEJ?& a\%ﬂﬁﬁ%%@%@%%ﬁ%ﬁ%@%ﬂ in
thd$nlnhls 2160 WEPRI-CMF - LE 5 Systenic

adm ni stration of Ad-PPE-1-3x- Triple is safer and

shEﬂBO\Mmgs itgetoednteonise  dGASAr é‘dthm AdrPRE-Tnnle Tdpppestrpied  a
51%1%5 pgcl‘oetxxf) ?{nggm \}%él% eblBgJ rﬁg{gnt o (fl%m?clhgqu ®iindlimb

emc mn I'stration O

cox‘h@aﬂ%EPEmﬂh Exli-GMIVPTﬁplemﬂ ﬁﬂtothﬁr tAdtrhddV-gfouips] whichiwas first noted
contrast to |ocal _intramuscul ar _injection where mﬁ
onglay A PoslcuiesFy rgaching yremerehy &3 aperfirion & tngnggmal limb by

da%' @86?5& Qb eBp L ox Rg flh r{hé %C?QGHOVI gms ﬁje %&g% XS'A@B). The

Ver’n most 0
clihicahsatoaes of ke ischemic Hindlimboras, ccmsistent s\gthr the inoreased blood

b st ik (FBGHn OERF O P TR s Ad-

i i e
PP@@EE%@ Arﬁlg% E%E{trl?él ggt?pso@?glfréé BE-DY) 1h MRAMORE quantification of

muscle capillary density following CD31 staining showed higher capillary to muscle

fiber ratio in the group treated with Ad-PPE-1-3x-Triple than the Ad-CMV-Triple and

all other groups (Figures 6E-F).

It is appreciated that certain features of the invention, which 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.
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Measurenent of serum bilirubin, AST and ALT.' Mce

sera were obtained at day 5 and 21 post-injection and
wa@ar@Byprwads usi ng an automati c anal yzer. PCT/IL2007/000959

| mmunohi stochem stiy and quantification of capillary

density: as described in 15 Exanple 4. Mnitoring of

hi ndlh | dnfioh ' el inEX@ijhetioft- with specific

St at%lﬂg??%}gltﬁﬁg?ﬁods: %%grgrg%fg?%%PSS Sci ence, Chi c.agpo,
embbdinreniss thassK) ials evident that swayi alferadivesn spgdifieations and

- A t ed- Al .in -
S PGS TAMLERUENT e ARG 0 e o
embiiRe Rilingich Meing it difdabas Fhd Oadiaions tivafald wathimere spirit

considered significant, Data are presented as nean
andSibpash econger s Tigr apeaded siags-s: ghARPERICaHONY #pisast gnd patent

oo Mo Ri RO Oe oo el oS Rt ha ity by
referepec irtal tisy seeificatidd, o Wheasdnre extent asvifieach @ividwesdpyblication,
ost-surgery with Ad-PPE-1-3x-Triple, Ad- - Trd.
paighy OAdP@%W- \ﬂPEm%HP’i‘ eV R -S%ﬁ@g‘iadlé’ élﬁ‘éi 'é‘g}vl%@ge P‘?fé‘%‘te  to be
indoRYrl SherG b a¥ et Bl OWIHN GditioBC tcit@ifon k| idedHifvalon Af any
m'<ce but the saline-treated showed a marked reduction
referenbo tythissipghcationtshelbpetrbe canstiresslsasAnadgiissegn that such reference
. adengvi r us- trg)a ed m'e elmg%%%hned their original body
1S SELGRE 2ByHa5 SO REY T ON, the Ad- COW-Tripl e
treated mce continued to 30 decrease in weight
reaching a peak 10 % reduction by day 4, indicating
systemic illness (Figure 5A). Liver function tests of
the mce were performed 5 days post- injection and
reveal ed a marked 25-fold serumbilirubin increase in
the Ad-CW- Triple treated mce over saline control
denonstrati ng severe jaundice. Ad-CW-wt caused a
m | der serumbilirubin increase (Figure 5C).
Furt hernore, serum AST and WO 2008/ 015675
PCT/ 1 L2007/ 000959 44 ALT | evels were profoundly
el evated by day 5 in mce treated with Ad-CW-Tri pl e,
Ad- CW-w and al so Ad- CW-Luc (Figures 5B and 5D). In
contrast to the overt system c manifestations of
hepatic illness exhibited by the Ad-CW-Triple treated
mce, the mce treated with Ad-PPE-Triple showed no

signs of illness and had their 5 serumbilirubin, AST
and ALT levels conparable to saline-treated mce. In
accordance with these findings, |iver histological

sections of mce sacrificed at day 5 reveal ed

remar kabl e i nflammati on and | ynphocytic infiltration
in the Ad-CW- Triple treated mce while

Ad- PPE- 1- 3x- Tri pl e, Ad-CW-Luc and saline controls
showed no pathology (Figures 5E-N). M| d | ynphocytic
infiltration was also noted in to the Ad- OW-w
treated group. Following this acute phase of hepatic
pat hol ogy, the Ad-CW-Triple treated m ce showed
gradual partial recovery. They regained their



wei ght, and by day 28 post-injection their serum
bilirubin had returned to normal. However, their
wa oA and ALT were still el evated conpar eBCTMIE2007/000959
Ad- PPE-1-3x- Triple and salsne control treated m ce,
simlarly to Ad-CwW-w and Ad- CW-Luc 15 groups. This
WIDATHRTLAIMED ISecovery was seen also in |iver
hi st ol ogi cal sections from day 21 post-injection
(Figure 5E-N), showing mld residual |ynphocytic
' nf g\/ﬁ/r a0 @sdl;ﬂedt y AR E E&ﬁgﬁﬁﬂg Wi T fucleic ac1d [ Sequence

triple. FolTow ng treatneht, mice treated
enm*%iﬂmlypmtﬂiemm amiw @id séquendd eBHIF-Jagsadpelypeptide

BLBvement |l o erf1u5| on in the ischemc
be‘ﬁgﬁ {rfsPresse é’P% Wt’t}ﬁaﬁﬁ’euw Triple and all other
treatment groups, which was first noted on day 21
post -surgery, reaching approximately 45 %perfu5| on _of
the2nor ellsﬂbteﬁypdwlﬁmldﬁdﬁt clgim gler yhersin sud ogycipic acid
he ¢ (fFigures 6A-B). The clinical
Se%‘ﬁ{we 1Fn§15 8‘? %Pr} %%‘%e]%%{gohll ndlimb was consistent with
the increased blood flow, denonst ratl ng a mar ked
reduction_in toe necrosis and u ion in the Ad
25 PPE- TrAbgl léolﬁfeéepvlé’nu%ﬁ?“dgt Hfgrc zi’(eﬁ%”éu%a amino acid
gglq]_l] L@@thI cation of nmuscl e
Secﬁlglﬁ%lfaaéget ensmgE I'owm ng CD31 staining showed
hi gher caplllary to muscle fiber ratio in the group

tre ed PE- Tr hanth Ad- CMV; Tr i
and “al | &‘Fh’é? oﬂﬂé“?‘éf’?;tldﬁ QF(? ) 1, efeiml wd LS acid
secﬁféﬁé@%bﬁ%e& fehat 9(53 &% tlﬂinﬁbl{)jﬁﬁl% uoesEQF I heOi BvaRt icomprising a
are, for clarit escribed in the context of
mtst@tpamtaaooemwprrem@dmmy pedlins 498 95iSe HA&NQ:rp, a mutation-at a
nati on 0 ver
pog it shE Rttt BTtk TR TBY DL ALY pypion ot o

pokitieN cbiyespd@difig tdafhatagirel893 IISEEXID MO:3. si ngl e
enbodi nent, may al so be provided separately or in any
sui tabl e subconbi nation. WD 2008/ 015675

PCT/sl L20 ihB%n AHAS bbiANeARh B eREbdi
deSCSI‘I be 4%9%2&% Wlﬁ%pﬁiﬁ&%ﬁ{‘%ﬁg@%%ﬁeﬁﬂﬁ en’boe?mer? ts e

a pdigpeptific bavingsa ENF-derdmihbatidneeqyerak; eaid giolypeptide being stably
nodi f.i cati ons anfiyE variations will be apparent to

expleicd 2B CPRSUGUUVE #&VEr t . Accordingly, it is intended

to enbrace all such alternatives, nodifications and
variations that fall within the spirit 5 and broad
sco;ﬁe of Thedsdpipé pdbgeptide afslaiml 3, whebtih saidiagiso acid sequence

applications nmentioned in this
1s€ E?@ﬁ?&%@ﬁg?\@ hzer ein incorporated in their
entirety by reference into the specification, to the

sane extent as if each individual publication, patent
or pat entThegptiptedppbmemtids efisdaims 3. caiorsin s amino acid sequence

d I
oo BP0, MU T S RS g o
posifipntodriegioddanRc® pidlihbid92 afpf EQdD dIO:shal inunalionbﬁ a position

construed as an adm ssion_that such reference
CoprgERongiReloaBrobpg Gt 2pt of SELhED s ehn AVBHIEIgR ahgoposition

cot8R¥nlhpld asatdihd- 8804 $49 38 %0: 3.

8. A nucleic acid construct comprising the polynucleotide of claim 1.



46 WHAT IS CLAIMED IS: 1. An isolated pol ynucl eoti de
conprising a nucleic acid sequence encoding a
w@oelogpesrs de having an ami no aci d sequence of PEFIL2807/000959
said pol ypeptide being stably expressed and
constitutively active. 2. The isol ated pol ynucl eoti de
of 6l ai NMThe mdvdgieiavid abdstnice| i clamciy] fusthgr@0aRrisThgas cis-
th in SEQID NO 1. 3. The isol ated
regﬁgt‘ifﬁﬁiqf%%’ltl de of claim1, wherein said amino acid
sequence is as set forth in SEQID NO 2. 4. The
i sol ated polynucl eotide of claim1, wherein said am no
aci d0. sed"berm@ldy@langl eanstreeis of SRi%o howbtmwgouaidt cs-BEQlatory
and conp a nutation at a position
clefpgpl Comaar Ag LRT R IPTRR 402 of SEQ |D NG 3. a
mut ati on. at a p03| tion corresponding to proline at
564 of SEQ ID NO 3 and a nutation at a_ position
cor L EsporRdE myclels %gb%rnﬁ@u%@f gbamol, Sibeyeipsaigbpranote: elpgent
¢Sing an amno acid sequence
Is dgﬁe%ggﬁlﬁﬂaﬁgg%{g?@%dé%ﬁfﬁg&ﬁ%| ng a HHF-la amno acid
sequence, said polypeptide bei ng stably expressed and
constitutively. actiyv . The .iso] ated pol ypept i de of
cl At 5. T PGS asidh capiinbt 261 SRgEdenbeotis @epthelal
spefcﬁ‘fct ﬂioin@te@%@nle@t Nthﬁses 4t ledfi@nk %%%ﬁﬁe P?Eylbgnmdo% of
claim5b, wherein sald am no acl d Sequence at
Ieast 90 % honol ogous to SEQ ID NGO 3 and conprising a

| on £ lgﬁ%zi%?lgﬁ 88% gl?&grllg,o\g%rtﬂgﬁs {doILﬁél? p?(g)n%oter is
as swfdr&simcsmmlgN@,@r oline at 564 of SEQID NO 3 and a

nmutation at a position corresponding to asparagi ne
803 of SEQID NG 3. 8 A nucleic acid construct

20081 015005 “Berf e8RS HBRYSE! SoR hireinictid is-paprory

elementsfurthet copfipriseah hyBoxid tespdrae ekarept.i sing a ci s-
regul atory elenent. 10. The nucleic acid construct of
claim9, wherein said cis-regulatory elenent
conpsl sey &llmo%[ﬂ?kﬁff tRe ﬁﬁ@&E acﬂijconémﬁt BEahfi §. acid
construct of claim wherein sai d pronoter el enent
s an endot heI i al speC|f| c pronoter elenent. 12. The
m1l, .wherein sajd

t t of cla
enabfel Ao ERRRHE sPionSiBh breirsHe aB ek geent the

nudlﬁ_aabld%ﬁstmpﬁf Qﬁlrﬁ Ban®k %hﬂrnﬁc@ﬂﬂiaﬁff acc%%tabfé@arﬁ%' eic
acid construct of claim1l2, wherein said

pronoter is

17. A method of treating a medical condition associated with hypoxia or
ischemia, reduced tissue perfusion inclusion or 'low flow', the method comprising
administering to a subject in need thereof a therapeutically effective amount of an
agent capable of upregulating the polypeptide of claim 5 in cells of the subject,

thereby treating an angiogenesis-related disease.

18.  The method of claim 17, wherein said agent is the polypeptide of

claim 5.

19.  The method of claim 17, wherein said agent is the nucleic acid

construct of claim 8.



as set forth in SEQID NO 4. 14. The nucleic acid

construct of claim9, wherein said cis-regulatory
webk@swnic7d urt her conprises a hypoxi a response BCEIE007/000959

15. A cell conprising the ns8cleic acid construct of

claim8. 16. A pharnmaceutical conposition conprising

as 201 acThe eénethahtoft &leim NUG| héreirc sald cadipinidteingofs effected

claim8 and a pharnmaceutically acceptable carrier. 17.
systeniealliod of treating a nedical condition associated

wi th hypoxia or ischem a, reduced tissue perfusion

inclusion or "low flow, the nmethod conprising

adn2hi st Ehd ngthod of slabp ddt wheraie sdidt mediealf candition associated

.1 her.apeut.i cal | fective anmount. .of a a t capable .
with SRRER if SEEFS CROS JOP B0 CaESigme. pheRad ipafiaf) Welmic
strdkBE iSHBIRC heart tIRRENYpdrihatal Nehs@Nard BBERGE Refl Sartee) alifdse,

di sease. 18. The nethod of claim 17, wherein sa

gastrgiawestingl lesiensp biuyppesin Hansplantationi yassulan graftyinsgaretenaig bone

f..cl ai , :wher. ej i.d- i ] ej j.
rengfife Biiobds YRS uBaRR s A BN E B Pibadse
borf8 reifdnerdtién rdiédrdets Otcatilapemebdir dlserdeisn asdi gnooth muscle cell

.admnistering is effected systemically. 21. The

disprde¥od of claim 17, wherein said medical condition
associated wth ischema is selected fromthe group
consi sting of wound healing, ischemc stroke,
i schem ¢ heart di sease, peripheral vascul ar di sease,
renal artery disease, gastrointestinal |esions, buns,
skin transpl antation, vascular grafts, organ repair,
bone reparative disorders, liver disorders, uterine
di sorders, ocul ar angi ogenesis di sorders, , bone
regeneration disorders, cartilage repair disorders and
snoot h nmuscle cell disorders.




