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25  angiogenic blood vessels, leading to targeted apoptosis of these vessels.

| Endothelial-specific gene therapy with the PPE-1-3X promoter does not increase

the specificity of viral interactions with the host (e.g. transfection) but restricts tﬁe

expression of the transgene to those tissues that endogenously recognize the modified

promoter — angiogenic endothelial cells. The chimeric receptor can trigger the Fas

30 pathway by binding TNFa, which is less toxic in non-tumoral tissues than using the

Fas/Fas ligand mechanism, which is highly expressed in non-tumoral normal tissues

such as the liver. Further, TNFo was found to be abundant in the microenvironment of



According to an aspect of sone enbodi nents of the present invention there
is provided a nethod of treating a solid tunor in a subject in need

t hereof , wbheorwsbsd 5 conpri sing adm nistering to the ®abjiemil/eosimgl e

i ntravenous dose of 3X1012 or 1X1013 virus particles of a non-replicating
adenovirus vector conprising a polynucl eotide having a nucl eoti de sequence
as set forth in SEQ ID NGs: 9 or 10. 3 According to an aspect of sone
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ant i bodi e‘agm‘mhraggnvm—ra'lgpvect or in the subject. According to
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non-r epl |rcalu¢a|ts|gg ademyitus wector chevedter doorpriseaa edlyhocleotiderelieh comprises a

adm ni str d instructio f nistration of t denovi r us.
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According to some enbodi ments of the present invention the Fast chi ner a

t r ansgeneprevidpd kseethad pditseating ecolidéuimariimg sabjeacinendteiddbesefjubn artiasl set
forth in 3. 10Accordin Y, diments of the present
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nucl eot i depls@bHERnéEnEevedtér Whidh cERibdd NPolvnucleotide conﬁﬁﬁﬁfgdhnﬁs-t 0
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conpri sesCth?féltmﬁgféthtra@éCfnémnhﬁy anh%t%@mtm@es&qpméothshm promaser; fthe n SEQ

the. rir i rigeagices voeRF BBPRIg BB RETaF BRI PRC B torhy G IS Y g

nucl eot i d€. sequence as set forth in SEQID NO 6.

According to an aspect of some embodiments of the present invention there is
provided a method of treating a solid tumor in a subject in need thereof, the method
comprising administering to the subject, in at least two separate doses, a therapeutically

30 effective amount of a non-replicating adenovirus vector which comprises a
polynucleotide comprising a fas-chimera transgene transcriptionally linked to a murine

pre-proendothelin promoter, wherein the time between administration of the first dose



Accordi ng to sone enbodi nents of the present invention the nmurine pre-pro
20 endot hel in pronoter conprises a pol ynucl eoti de having a nucl eoti de
sequence we 288t0sBmath in SEQ I D NO 7. Accor di ng toTyEL0100dV6867

enbodi ments of the present invention the nmurine pre-pro endothelin pronoter
conprises a pol ynucl eoti de having a nucl eoti de sequence as set forth in SEQ
| D NO. 8. 25According to yet other enbddinents of the present invention the
muri ne prengrike ehdrashelseponst dosst isrsudfiopnt fesami-AdS yamtibbdyo fordmtibavinnge a

nucl eot i deubsecquence as set forth in SEQ ID NO 5. According to

still ot h&'X&mbodi ments of the present invention the nurine

preproendot hel i.n pronoter conprises a rgg(lza/inucl eot i de having a nucl eati de

sequence as s e_tA‘Cg dng; foran 5P (ﬁ_’fl P mepN P19 PESIUCEREHORLBErE 11 000007
6 ABFRAGHAND ndethoOder &g di BRI fintr ih khesﬁé&? A thebd Y}Fe%df,oﬂletrﬂgthpg rine

pre-pro endothelin pronoter conprises a polynucleotide havi r(llg a nucl eoti de
sequente aemp@sing edministeriBEQ the shlgjectlBsingle intravenousideserafi 33610 bos bX 0"

enbodi ments of the present invention.the.non-replicating 5adenovir vect or
is an adefhByi PEHICES, €?o?9n'rep lcar‘hn/&cég)‘afnd’i‘"r{ﬁs tV8CS9£t°°81Pﬁ’éP‘%eﬁﬂ?§gY%1ﬁ°§§8f t he
present i BxEng h alclttredeadgiddict beiSet JoMe & SEQIDMOL:SLS: B.nucl ei ¢ aci d sequence
as set forth in SEQ ID 9 or_ 10. According to sone enbodi nents of

the present in(SRRIEHE O HppetPitsems: enodiments drtbe prasemtoinventiondbereds ng t o
still oth i : S, Lnvent.d e lLid ri
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i nvento oncérhprising bdminisiering ® the BEbjast Asingletinfimrenows deseGBX 1Y o110

enbodi ments the solid tunmor is a thyroid tunor. 15According to sone
enbodi men?Eus RETUCHS; of & pRIrreplcalinge BHTONUBY VERET (compising a polyuckoldeg to

sone enbogmﬁgaauﬁ%qd&insgg@nicags§éa§or@ip 19 1BAGOQW Siy, vect or inhibits

angi ogenesi s of the ccording to sone enbodi nents

admi ni st eri ng BAkeordmgeocin 4spectadesomei gosodimentsrofithdplristt igventioh thdretihe
t unor . 20Accoc%§i nrg {ho Spre terrbodi ment s t.he adenovi rutﬁ i.S detd&c@t edfiH t he

bl ood of PRSI BYPOL LT FEYLEE LBBHPCUOGHYS SHIEEL Tt HPL {7 Bpgbihereot, the
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is increased following the adm nistering, and the adenovirus is detected in

the bl 00d1¥10 hairgsibpaigiclest of easmonteplicating dagenoyirss aertdini eamprising. a
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embodi ment s of Actwdingas edhe efmbedinents éfithe pastmtlinventiof Atimigstefigethe dose
system cal% by .a route sel.ected fromthe group consisting of
i nt r a- ar t PiAAeBPViEieRios itabifsangiogaResin R iBe B BRini ni st rati on, intraperitoneal

adm njstrati ona &hingli6 9&A Smbodiments of the present invention administering the dose
of adenovirus inhibits growth of the tumor.

According to an aspect of some embodiments of the present invention there is
provided a method for administering a therapeutically effective amount of a therapeutic
compositi.on comprising an adenoviral vector to a subject in need thereof comprising

25  administering the composition to the subject at least twice, wherein the administration
does not induce a dose-dependent increase in antibodies against the adenoviral vector in
the subject.

According to an aspect of some embodiments of the present invention there is
provided a kit for treating a solid tumor in a subject in need thereof, comprising a unit

30 dosage of virus particles of a non-replicating adenovirus vector comprising a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NOs: 9 or 10,



30adm ni stration, infusion, oral admnistration, rectal adm nistration,
nasal adm nistration and inhalation. WO 2011/083464PCT/ 1L2011/000007 7
Accor di ngwoositdsbde4ot her enbodi nents of the present invecotTiiDmiaduoer stering
t he adenovirus vector is in at |east two separate system c doses.

Accordi ng to sone enbodi nents of the present invention the adm nistering of
the adenovirus vector is in a first doge and at |east a second additional
dose, wheW&pigin hthe Sohireplicaioge adenayifusi oieetnt iso formuleeedanfor - AuBvemtusbodi es

in the supject rein.the time. between gdmnistration of the first
dose and ?#éﬁlté traﬁgg’s%,ﬂgnsgrélggéﬁs f86§(§gfrg§§alfpf‘i°£ﬁ§ﬁtde?%vfmﬁnti -Ad5 anti body
formation in thAecsdbigeed some embodifirarsdbNghd preRiE i@veaeeh BBt $niPfdobdpe
present invention the_subj,ect is further receivi ng{éa chenot her apeut ic agent

as wel | aSOmprsst AbAL GKAH t HEisypartislepastt feasteabogt 15403 ta hewt 1XBYT cdrusng

_ade nov_‘j r uﬁarﬁ@l@&,odrt 'leasthabout /1\%18“% 8ol R Vﬁgpg?rhgﬁgtog)tﬁkaﬁ)hgt RAE 368
i nvention the_chenotherapéeutic agent 1's adm niStered prior “to,

concomi t a3X 1§ > wirnhiparticlef.ol | owi ng treatment with said virus particles.
According to s&crre ﬁrrbodi nment s OL (iihe regﬁent i nvention the chenotherapeutic
15agent is sunfFFHFES to some gppedmsnite phitie RIETFhBYCTAOR thecHsiEReEnd/ or
sci enti fi GardsgedBcdithel 8 HolyhulRYAdd H@viﬁé%u@ﬁ@ﬁﬂ@&(@én&pﬁr@[‘ kot HOSEST 0od
by one of ordinary skill 'in the art to Which the Invention pertal ns.

Al t hough HeNeb@ds and materials similar or equivalent to those described

herein, can be ysed.in the practice or testi of enbodi nents of the

i nvention, 20 8§<Oéfir16'gatpyyellre°[tﬁedae§ﬁ% [ 8??5 noefttg!gipé‘fsgn. My ea%%‘bf‘ff%_gaa‘%é‘{‘%fw I'n
case of cieatspémd coriptepatplinueRe6id h&ahs @huciedfilid!sigiendeds @i tdrang SOl |
control. In addition, the materials, nethods, and exanples are illustrative
only and B ¥Gigt intended to be necessarily linmiting. BRI EF DESCRI PTI ON OF
THE DRAWNGS Ké(%qgﬁgetgtﬁil}lﬂ' 5@9} §m8£di g]ésl N ﬁl@t 20inf E:%eﬂt% £k fla%:‘sc%{r}lep gd, by
way of exanple only,®wth reférence 10 the accofipanyl ng dr awi ngs and

i mages. Wamsgapeainiprises efpetyancleotidahiving Aedlcaidangueaintd dsregasth i Skeoai |,

it is str Sﬁﬁ?' that the particulars shown are by way of exanple and for
purpo]sies ‘Pustrative discussion of enbodi nents of the invention. In

this regard, tREHERE!bNRNABEAMM b HRCHHAMiRRIBRKES ARRR GidlprbO. 30

those skilled in the art how e di nents of e invention nmay be practiced.

WO 2011/ 08Q48¥ BT amd @t Koepaiees’ a polynucleetide dmiingsa nucleotide $elq@enckleslti s a

graph wt ho | strating inhibition of netastatic di sease by systemc
admi ni st r@ftﬁdﬂggé %gbggE 1- 3X fas-chi mera adenovirus vector in the Lewi s

Lung Cancer mogedordilik @6 - sokfd dbaditheRRBO6OEheOpreSone TR cdii¥n | tHO GfurlleOpReGRH1 I Ol
(saline) 5 and Ad5-PPE-1-3X fas-chi mera adenovirus véctor treated nice.

Not e ¥he «idptheln piemeted cperpaiseft 2 ipohyicteotide dtvingtasudestidedseguemenasnsetby t he

Ad5- PPE- : { (Y. § adenovirus vector, as reflected in both the gross
nor phol ogjf/)ﬁgﬁxgg\%gc@ﬁ%?'the excised lungs (FIG 1C); FIG 2 is a histogram

showi ng the prAedordiag i@ ptt dthéresmifdimests of €@t pregdnt invention the murine pre-pro
endothelin promoter comprises a polynucleotide having a nucleotide sequence as set

forth in SEQ ID NO: 8.
25 According to yet other embodiments of the present invention the murine pre-pro
endothelin promoter comprises a polynucleotide having a nucleotide sequence as set

forth in SEQ ID NO: 5.
According to still other embodiments of the present invention the murine prepro-

endothelin promoter comprises a polynucleotide having a nucleotide sequence as set

30 forthin SEQ ID NO: 12.



10 neutralizing anti-Ad5 antibodies in the serumof patients in cohort 6
(3X1012 vp), as a function of their disease progression at day 28 post

admi ni st ra0i20n/088464d5- PPE- 1- 3X f as- chi nera adenovi rus vectrar2oiiodoeoz he | ack
of correlation between progressive di sease (blue), stable disease (red) and
antibody titer (Y-axis); FIGs. 3A and 3B are histograns show ng the
pre-treatment titer of neutralizing 15 %nti-Ad5 antibodies in the serum of
patients, as aAfcaoidingole sime lgaibodanenss o thy presensinvention thaymsdneg pgt-pro
adm ni strat | f - PPE- 1- f.as-chi ner, denovi rus, vector. Figure 3A
Fepr osent SRk prote s eI B BEF IR rURHEES Sarstt B Seiohor
6 and 7. Natleint9BO) [DNO:0f3.correl ati on between progressive di sease (bl ue),
stabl e di sease (red) and the baseline titer of neutralizing antibodies;
20FIG 4 is a B&sydingeto perae gabevliety, of dhe pressptainvention theppaciepliFating
advanced i i eceived a single dose (3X1012 virus
parti C?:ﬁ%?”&%%%%ﬁ%%ﬁ?ggﬁ%%?g adenovirus vector, denonstrating a
par atracheal mAceasting t® yaushargniadimedts o she presémrinedntivhah¢ ndedoearug Sed

arrows); FI 5 is.a follaow up cervical of . t sybj ect as descri bed
MRS aveorAmrgiie A BRISE B TR A Ponot e BB o k- ohi er o
adenovi rus Vechekord #MBNSinicAbiBadinRAICSISIe hrident IR eABEAMAJIN fufRrqY a( T ed
arrows) with central |iquefaction (blue arrow); FI Gs. 6A-6C are

abdom nal capfepanxngr | ustrati ng regression of a netastatic |esion follow ng
adm nistration,of a.singl. ose of Ad5- PPE: 1-3X fas-chinera adenovi r us
vect ol (51010~ GrordiuBy bf ofied FrmBhaienintand piffin TS RE B ot sBBRES Br [ me
cancer. FpfmafAuimdran abdom nal CT scan show ng the netastatic |esion
(circled) in the liver at 21 days post-adm nistration., FIG 6B is an

abdomi nal CT s8&sPrdigip gt othey ebhadimenis of ticTpreserd invepd@oE solid fyneris @ant
regressio . ion (circled) in the liver at 50 days

post - adm fr?llle{s%tgtragglﬁg}r%&'sFl G 6C is an abdom nal CT scan show ng even greater
regressi on of Aheortimgitogorfeembbéihentstht belid fuwer isd thyicid dayier.

post -adm ni strati 08; FIGs. 7A.7C are tgbdo,' nal CT scans jllustrating
regrebsi on of 4R ’é‘gtt%ts?@esmlb@ RIS IGF FRv AT AFYPFIAOLERC B singl e
dose of Ad5- P_Pﬁt:édréi)ﬁgftéss‘o%‘é @ﬁb@diﬁ%&oydrﬁfﬁ%té{‘g% e d3K R LReNbViHR RRE ¢l es)
as described in FIGs.” 6A-6C. FIGs. 7A-7C are scans fromthe sanme series,
sane subj wbibitaengingéieSs.of g @@orshowi ng the sane | esion froma different
orientation ( sli.ce . at a different |evel):.Fl 8 i aph. illustrating
Che di cense r coRRUEESS Sofarafiony fiifiding Ho il fa B Mnmtiired a
days 0, 2&hivnd ghdwthafthepupicessed as percent change in RECI ST scores,
relative to those observed on day 0. Geater increase in RECH ST scores is
typi cl |y indi dgeaqrdiagde sgm@r@mﬁm@taiﬂ@e@@@om@ﬂ isdietecied in the Blslod ditBease,
dotted ligg.= 1. Vi€ di 9 is agraph illustrating the

di sease rée@ eocﬁlgtrelgg#g?ﬁlé;ﬁvqa%gﬁﬁéghngn%@qnh 15 cohorts 6 and 7, neasured at

days 0, 28 andAbénrdiagdo sxpe embedindditar Afoint O 1M dnfi-dFebdbfuss@tibedies
relative tqQ those observed on day 0. Geater_increase in RECI ST scores is
typi cal | yISitAAFsst fovong thopiawdstering, pad thecadengyirug 1p dptected dn they loed ebase,

dotted |ipg Sgbjg&chg[eg%érgttgiggygﬁ%gt%dhl%lgfrég&'t rend to | esser change in

RECI ST scores "anong co 10A and 10B is a tineline
showi 76 t he ef Aeairdingfto admicrentiodahems obtheaprssenglirvedtae thaf adadbviRRErettad X
fas- chi nmer a .adenovi rus vecior (3X1012 virus particles) on disease

pr ogr essi SRS dESFBI@ Wancer patients(see Exanple |1 herein). Figure
10A depi cts t hgeslimbVid! sl ofnd? adrhBdtimbhts Noff ﬁlferEﬁ%&&ﬁ YinVEHRAL @ fecRAPIs! | ary
thyroid cancer, recelrving two doses the Ad5-PPE-1-3X fas-chi nmera adenovirus
vect or nezdnhipistened systemsicadly byapanite sedeatechfrony thergravpdopsisijmesfsinua-afticatarf or
nost of that. tinme. Figure 10B,shows. .the progressjion free survival of a
pati ent v PR APYRNROPLAURRETRLPT. Tnffab Lobeh At g SRR PR SS s i on
free swhemdministafi®s iffusibA0 o ¥amddisteitione fetal Ia0fhiMsdtita! BaddPa8mistidiRdn

Ad5- PPE- 1- 3X fas-chi nera adenovirus vector. SD=stabl e di sease. PD=

progr essiang ighdatige. PR= partial response; 30FIG 11 is a graph
illustrating the hunoral imune response to a single admnistration of the

Ad5- PPE- 1- 3X fas-chi nera adenovirus, in cohorts 1 to 7 (cohort 1=di anond O;
cohort 2= square 0; cohort 3= triangle A, cohort 4= "X"'; cohort 5= star;




WO 2011/ 083464PCT/ 1L2011/ 000007 .10 cohort 6= circle e; cohort 7= vertical
line 1). Individual patients' anti-Adenovirus 5 1gG |levels were assayed (as
det ai | ed wo 2bxasplee | 1) at day O (adm nistration), and eeyaLXi1/debpo21l and
28 post infusion. Note the plateau of the i mmune response as early as day 7
in sone cohorts (e.g. 1, 3, 4) and later in others (e.g. cohorts 2, 5, 6,
7); 5FIGs. 12A and 12B show the pharmacoki netics of the Ad5-PPE-1-3X fas-
chi mer a adenovitce@rdingctogitill gtherl epbasiments oé vienpresenadaviention adinonstefinghe12A i s
a graph depi cti the .phar ki netics of the,Adb- PPE-1-3X fas-chinera
adenovi r u§£é§gg{r%nsgvﬁcn%%5$%o%?&%€t3vﬁ %B%a?ﬁ IPERHS de5%0 day 56, post-i nfusion.
Whol e bl ood sampbadingf topirieesthbodimeats\6fMBe pRLOnt(ihverkidhi tde Qhﬂlﬁﬁstkii%bf
3X1019 (0O, dotted black |ine), 1011 (A, dashed black 10 line), 3X1011 (X
solid grelfeladpravirug yeetoy is in gdirtedose g at Ipass p seenad antdisiopal dase, Waeshiadher ey
1ne) AdSGRPBok 19 KuikRRnf Y HBEA AHERSY hidtRdRATh ! £8ibehha AlRlar B i RT- PR
at indicated tinepoints for adenovirus : enoli Pas- level s Wer e
reduced bbeteeen edrinidtiationrodeiesfirst domegaid: thelef least alpebohé dosdbisesulfficier@yfob6. FI G

12B represents_t he average.l eve] s of adenovirus particles, analyzed by
RT- PCR, i ?thﬁgﬁéﬂﬁfrwofrogﬂﬁmnéa t%& sifetend 1501 the infusion wi th the virus
vector; Kt&ding36 s8R ehtRdithbits bE @ﬁeeplreg@lt ehveabs upf s&?&f@ﬁ idRfther

Ad5- PPE- 1- 3X fas-chimera adenovirus vector and sunitinib on"the Lew s Lung
met ast at i ©celainger chemisherapdutic agentiasiwrllasciledtment with dst dessparticles ofeshidi t her
t he S-Rﬁgzéggxtfas-chinera gdenovirus vector or oral sunitinib, in the

i ndi cat ed"U6SK g%y@g@egnegﬁﬁﬁ 8tion of the two therapies. 20 Control mce
recei ved enpt yAcesdiaiil t9¥isome eftfodih@fis of tieGrBRhefivesRS e BeRYilcHpellc _
according to the tunor nmass in grams (tunor burden) at 22 days post-
primary t3geBF iy admipagteredpgior 40,1 Songomitaptinvgthy pr Afellowinghisearmenie withnsaid gur e
13B. hbtewhﬁﬁgﬁ%gggced effect of the conbination therapy at 80 ng/ kg

sunitinib, a Ad5- PPE- 1- 3X faschinera virus particles. 25Unl ess
ot herwi se def i Aechrdiak|to tsemb rRintbaldiradidd of thegiresehi fuiventicr e chemdtHaeipeitic have
the sane neanj ng as..comonly understood by one of ordinary skill in the art

to which 2858UiSSURAR%N pertains. Al though methods and materials similar or
equi val ent 1o ghese-Messisd BefhdaeaRieeHnRal QEd/HISE(Q%fltffict %}’:}n@he&ﬁ h&EinOfavk €St Ng
of enbodi ments of the invention, exenplary nethods and/or nmaterials are
descr i bedhbshmevmdaningaaseconfmendpfulnderstoot vy qratofroirdid@ypskdi i dataroto, whichl udi ng
definitions,. wll control..ln additfiqgn, the materials, nmethods, and

exanpl o5 F dnf e PR eAhPy oG moRS and AT st oriauaial & sy

i i ti ng. desWibed0ie}éiNBad 64 R6Id R0 b PROBP sty DESHR EHeN (PRhSRRChdLC

EMBODI MENTS OF THE | NVENTI ON i The present invention, in sone

enmbod?ore xsmphasy @esfthodsedndfas gnaterials aie- deserilngdrelew daetass pF cenfliete therpaterdnd

t her apeut j ¢ .bUse. : . e riicul ar - but, not. excl usively, to
ol i cal SSroERidr SiRling BRI SR EbS) Hladict iR BEEMEINE Hntads.
PPE- 1- 3X-dxampldsisnellusaateranly sd secbointended to beefcessariBXiphiingl ng at | east
one enbodi nent of the invention in detail, it is to be understood that the
invention is not necessarily limted inits application to the details set
forth i n gREsH ke PeIse T TRE N1 nplified by the Exanples. The
inventioﬁ__§_Eapag¥%‘ﬁ¥‘o§%§r‘€%§%%rﬁgﬁ$§ or of being practiced or carried
out 25 vari ousSaay smbbOimehtydb genimsestidnsare dpuein eltsérived) be wisvef exumpie of
neopl asti c and.h(&er roliferative grow%hs, Gene . therapy for anti-angi ogenic
ther apy i FLBGHER FIBHRECHOSHE AEOBPARING GTEW(PES ALY iPRecss NIt SRS Taisrenafcar
has been ddw &S Wdwidgs BRIBNes il BSRiLLiE i\RNeal Rg tﬁ@??’tjtﬂ:&lafsrkhb@h"dré by
experinents and in aninmal nodels, there has been |i1ttle success wt

ant i - angiwaeof cxgepte ahd fappuipeseshef dllustiatied diseussiory of |enkb@idimentse afothd 5

obst acl es. in%lud'n durati.o o%§ex resg%on af Ehe transfer%ed ene,

i nduct i orf 8" 8st™ | ﬁ%arfj’eg’ﬁo gript % e (heofrapings, makes, PIFEt P ssue
specifo CithyseodkilR¥Ah #eSArPRow embodimdi®s GX' 188 BiventidlY LAY BE pri2av&s. devel oped a
clinically safe and effective procedure for admnistration of a therapeutic
reconbi nant adenovirus vector conprising a cytotoxic fas-chinera effector
sequence under transcriptional control of an angi ogenic 20

endot hel i al -specific nodified nurine pre-pro endothelin pronoter, which can
be used for treatnment of a variety of cancers and ot her hyperproliferative,
neovascul ar dependent di seases, for exanple, for solid tunors. Thus,
according to one aspect of the present invention, there is provided a

nmet hod of treating a solid tunor in a subject in need thereof, the nethod
conprising 25 administering to the subject a therapeutically effective
anount of a non-replicating adenovirus vector, said vector conprises a

pol ynucl eoti de whi ch conprises a faschinera transgene transcriptionally

. o N e




30As used herein, the phrases "cancer"”, "malignancy", "solid tunor" or
"hyperproliferative disorder"” are used as synonynous terns and refer to any
of a nunbwo 20fv@Bseases that are characterized by uncontcohimdiombeor nal
proliferation of 12 cells, the ability of affected cells to spread locally
or through t he bl oodstream and | ynphati c systemto other parts of the body
(i.e., neta.stasize) as well as any of 83 number of characterlstlc
structuraInté‘ﬁdeWm&%I ecul ar features. A "cancerous" "mal i gnant cel | " or

or oper ti 65, | ok i SPHP AR BRo s ARk ’e@%&@?@f e UEHEkGR

met ast asi systenﬁamdanmsnrafcmr@f AGS-BPE-1 we@sxahuﬁ@meén@ﬁm@@@@tbasmw Lé®isi gnant
tumors found in rra f EHgSCl udi g carci nopas and sarconas. | es are
I

cancers oF'HhEangermgde 1@011 AgaPhotespf exemplarydupgsalipm %’PHPh sahgdld and
neck, Jredyld RQ’S-@"T‘]’:QF@X RORGimdrh YBEnovHAb Qz@ctogﬁ@étgﬁ)%ig@. 5?61 e MeadGE; adte! Nary.
Ki dney testes, uterus, ovary, cervix, prostate nmel anome,

mesot hel i dﬂmnd@armbﬂmlod o€ andledfatia deeetlopment byecthe)Adi-IBB]E 1- Banas#cthénaci pl es
and Practice of Onc 6t h incott Wllia

Phi | atel phicio Ve Yeetas & fe SRR AE OB B ekl A stsmy of Shoiined
its entirghys (AAG. &), purposes). "Cancer-associ ated" refers to the

rel ationship of a nucleic acid and its expression, or lack thereof, or a
protein and i tEIG. e\2ells oar higtogram yshowing bk piedreathentt ditarhef Qre- -tomageent of

| E ted with
ey SRR Cldfhiing AR K4S SilonicS 9 4B SimTs SRRRRLn oS, CRO0E SPbesdy bt &

| ower | evﬁlnctlcbmoﬁtlﬂ:@[f m&asbe;ﬁxbgrbssmehﬂ day%@\{ﬁﬁtsﬁdrmms@qaﬁ@ﬂ%@VA@PPEllaC&Xd gene
can be one that is not_ expressed in mal i gnant _cell (or in a cel]l

under goi NgSTRERIR 6?%}%)(6“% Nage éb@pha@ls ebeprealatipn bapseen prostessive disease
mal i gnantqbri:lﬁ: 'stéﬂ‘éiﬁ‘lsdats Qggly h{érgY'%"ﬁ? healthy cell. 20
ase ny drsea

"Hyperproliférative ers to se or disorder in which the
cells proliferBiGs. Bﬁrmdréﬁbmcﬂ Iyustogeummsimmahg thespraaregtment titerTéfuseutralizing
hyperproliferatin .1is acell that is proljferafi nore rapi dly than
nor mal® ceti t‘sAgg angoomerﬁé&’%?s%?‘ﬁﬂf palignts,as é%ﬁnc‘t‘é’ﬂﬁfég“éhg’é?asse pfqgrgs,mo(n@tt he
growt h of d4ye38 fs0 Adnit@siaba of E@tjwmglﬁfasﬁ:‘ﬁﬁh&g%ﬂgﬁdv@m@rvector Figure 3A
neovascul ari zation refers to unbal anced new 25 bl ood vessel grow h,

i ncl udi ngrepgAeeVlugs fior colmyt @nliguredB adpresedispbe v@neofonebharls 6 and 7 Note

Il - I d d I d
anoi openchr S 40 AR SRR b REBTE Qe RO RO kP B P YODTN B0 TS

di abet es,basiirt tdbﬁ(ﬁa&&ﬁallﬁﬂg@rﬂlbbdidgﬂammt ory diseases such as rheumat oi d
arthritis, psoriasis and synovitis. "Advanced cancer" neans cancer that is

no | Mger | ocalliCzeiis 8 baneligsr (Daedgse}emmienl 6T tssan @f answhiewievith lgvanced St age

p011/ 0s5ERDEEY R, Ssoa O TR 4 s FBEANAR S BRakles] B A YO
absence dfPEdBX sfes-chiaregesadenoviasl vectst, adasorishating oC paragicheal egulabtasif t he
treatnent and woul d af f ect tﬁrfggt ment deC| sio S. "Metastatic" refers to

t unor ceI‘IaESIH%pért‘a PRIHAIALPS the trachsa (Bd a9¥Sdi d nal i gnancy, that are abl e
to establish sgeprdaryroligeal I:é?ﬁcﬁ’lnéT'd? tﬁ@?arhé’%ﬂﬁectlajsvdégcr 338'13 GOB, §)r arn
of immune deficient mce upon injection into t manmar nd/ or the
ci r cW@sat imopntb$  phe-adomoistratder | of eddSRREG$-3X fas Ghlihsml i akldnumus lvemd)n,ldes
but is no ted to, sarc , ano oth r..solid tunor
cancer . (%505’8 g 1S EIESUOR 8?%“[ ’aﬁ@?ta%ﬁ%m "r%p“’&;‘ cﬁng HQUEFCHOR | ke

t he enbr)(gmeqm@w)nectl ve tissue and is generally conposed of closely 10
packed cells enbédded in a fibrillar or honbgeneous substance. Sarcomas

i ncl ude, but dflEsnOA-6C nire edpdominat Hohdeansailbstrating irdgressmme ofra, metastatic

Iynphosarg

sar cona, ad{;qgo%)gglsgnozﬁg ”?%tbo ar gzﬁgggéﬁ?vgosgre sg‘ldgo%% %%ﬁ%ﬁﬁglmera

anmel aol asidefoviaskGRERT (Bmo‘y’mlﬂlssf@&tm&@ in GN&Yj QT BYiiRh&RiIBed GBROERIJEARE! NONE,
enbryonal sarcoma, WIns' tunpr sarcona, endorretrl al sarcomm, 15 stronal

sarcomn, EWeigHGsaAdsaR abdamispkCT searcehowing theroptastatic @Smr(éﬁdad) githat cel |
sarcons, I r Kk ona a .t :
pi gnent e g{]g%g ﬁh%ﬁ’s p8§{ aggﬁngmriﬂ?n@rgnloﬁgpasqﬁ?égsar dr%g“g@ E ?aIHSSh(II“b)ﬂ%hona,

i mmunobl astic sarcoma of T-cells, Jensen's sarcoma, Kaposi's sarcona,
Kupffer cell sarcoma, angiosarcomm, |eukosarconma, malignhant nmesenchynona
sarcoma, parosteal sarcoma, 20reticul ocytic sarcoma, Rous sarconm,
serocystic sarcomm, synovial sarcomm, and



tel angi ectal tic sarcona. "Mel anoma" refers to a tunor arising fromthe
nmel anocytic system of the skin and ot her organs. Mel anomas include, for
exanpl e, wonral/dsawtii gi nous nel anoma, anel anoti c el anoneCThRWILIGMOPAVEN | e
mel anoma, C oudman' s nel anoma, S91 25 nel anonma, Hardi ng- Passey nel anonm,
juvenil e nelanoma, |lentigo maligna nelanoma, malignant nel anoma, netastatic
mel anoma, nodul ar nel anoma, subungal mél anoma, and superficial spreading
mel anorma. significant regiession ah therlesien cirded) indhé Gremat Sedayg post-ddmintératipn.of

i theli ' infil X h di . [ d
e o mGGR R AR G Rah AR ki RE RIS O o BOMRRn B0fadhrc,

car ci nonain the lines 1¢2deyssusbadidedneysi i ¢ carci nonm, adenoid cystic

carci noma, carcinoma adenonmat osum_ carci nona of adrenal cortex, alveol ar

carci noma, al vEEFSar/A-dC agagbdominal, Chascaps dlbystrating apgression ©hrac metastationD

2011/ 05?’34@@891-@?1*0%&&%/ Mﬂ%ﬁaé&n b@tﬁf%c%ld Hal HoSe %%ASQPFES@S‘F)%' Ejﬁ%'mera

basosquanous cel | carci nona, bronchioa Veol ar car cl nome, “bronc i O1'aY

car ci nonmaadelnpvimchogeni @XdaFcrinanmrtides) elsrdef@ibed da RIGROSM-,6C hBIGn giseeel | ul ar

carci nong, E&Qri oni_c carci nonmy,. coll oid, carci ,norrﬁs ggrredo carci noma, corpus
a

are G geang Srom the, sameoiesies.Same; suBIsE! aninck] OC. ShPwingothg se®eaneum

car ci nomgj
cylindri cpbiofi#forh B@ffferedi¥rich@libs 6T Shtd atGafifftRRRvelfuct carcinoma,

carci noma durum enbryonal carcinoma, encephaloid carcinonma, epiernoid
carci noma, carEiGhods epigtapbl illkbeatage hei disease exxspuingt iof indiveduabmatientarioi nonma

ex ulcere, .carcinoma fihrosum | ati_ni f or m carcj noma, gel atino

car ci goona?Oh&f gﬁf ’é‘éﬁaf“fégﬁgﬁ??&r%,gg@aﬁ élg’ﬂ (RO ac?d?ff‘feﬁgﬁl?aélfgeéﬁl M§Er

car ci nomescogsandlhideA tC Bldse GEEVE@ R, d43D! - CBatdrXin6Rb&) NORECISP ermtei d
carcinoma, hepatocellular carcinona, Hurthle cell carcinonma, hyaline

car ci norratypwyﬁmwﬁmed%ammm,dlms%&thieh@mr stehialdisease i desied, linearci noma
in situ, | ' . carcinoma, intraepithelial carcinoma, Kronpecher's
carci nonaf,n%%{??%‘z‘% ?’gi{%—@i&el | carcinoma, |arge-cell carcinoma, |enticular

carci noma, carEiGo9ds |aegtaphuiliasteatig fendisedss responsd @ftindividqahgapeithdhi al
carci nong, medul | are, 15 nedul | ary carci no mel anot j c

carcino , .
car ci Homatohods & Hisiv: MERIUES ALEHUs>E 8RE RO CHUPEPH GRPCFRTET RAngR in
car ci NomeR BUPE §lodl, Al ftive T IRARRIBEIDE n 82 6] BAERer ifik&eNATEERG AR
mucous carci noma, carcinoma nyxomat odes, niaspharyngeal carcinom, oat cell
car ci nonais tgpicdiynodicatiss iof ipcegressivesdiswmisel (sodiddineonatabjragistdsey gotzdr inensna,
peri portal_ carcinoma rei nvasj ve carci ngna ri cell carcinoma, 20
ol t hoeodtropdiy bl diof Bk ESRE iRy MREGIT SPusarfinaBRprs o
car ci nomeandcar ci noma sar comat odes, schnei derian carcinoma, scirrhous
carcinoma, carcinoma scroti, signet-ring cell carcinoma, carcinoma sinplex,

smal 126¢el | carBliGroh@A a8 1dRds d timeling slevaing sheedffastsaedl adevnistretiomcofrrostagle
spindle c NGi=NGRL,, KarCi pangi u 2¢carcino squanous
cell car c‘?(lr?(%rr(g@AS ri ngl%?ﬁ%(@)%ﬁﬁ%r%g@g%@ﬁ%%qﬁﬁt angi eCt3tPeu t)’S)chci noma
t el angi ecdigsies prdgias®ntih ewalthpeld carecpaRit(see Bxampld'H Herdifl). OBigiite 1QAREr OUS
carci noma, verrucous, carcinonmg, and carcinoma viflosum Addi ti onal
cancers i%ﬁ%ﬂ_@}e P ivak &y @atiant ithrirefraqtesy greigsistipipapidlasy tNGALIHEARSRT n' s
Lynphone, regé‘lllitnggtvg dEd t‘ﬁg%dSUPP'E-qpi)@Sfﬁsg&ﬂme%;ﬁ%ﬁ{hviﬁﬁ%%fdr.n%Xﬁ'\{/ 'ngg yEA9cer,

| ung cancer, rHabdonyosarcoma, primary thrombocytosis, prinar

macr oyl obaplarthemd has semedinedcropreksionyfied for mostpofi thatr simbr diigurt OB showst theach
cancer, colon cancer, malignant pancreatic insul anopp, naligpant carcinoid,
urinary b@ra&f&éﬁ%iweeﬁwmleﬂﬁﬁiwﬂ& with meplarg BYIorb sencen X Ocrawegﬁ,g

| y”ph_ormsstaﬂl@){ﬁ@gg)g‘f@%ﬁrfree WA AB83 46 45 dd vkt k’c@%@%z sﬂlgleoé’d%'eldf ary
thyroi d cancer, neurobl astoma, neuroendocrine ‘cancer, esophageal cancer,
geni t our i thaydS5tRRI -30afas exhjmeraladgmeitus ygter. cSDesabla discasev iR pogmsesive
endonetri al canllc'}lg[, @dfenal cortical cancer, and prostate cancer. The
present i Y@t or ST RAVE ERBWIt hat systenic adninistration of the Ad5- PPE-

5 1 -3X-fas-c penpyiisad g{ﬁﬂxt Aus¥Bfing Ahé SRS Wnifind fe§sb#HRE 118N | dnglnOr
mass and prol onged stabl e disease in a patient suffering fromnmetastatic
papi | | ar yadntigistratiore efhther A¢S-BBEEX 3Xplae-chimesn dderio@isus, 4n aefoss 1 Hat7 (cohdmw) .

Thus, ' ] f. enbodi mept s (of 1 hep d gventi
there i s proVR ke G aFar ¥ BHE i BeCRy Bt R Eer X v GoRatt BHE in |

need thereof, the nethod conprising adm nistering to the subject a 10
single or nultiple intravenous dose(s) of 3X1012 or 1013 virus particles of
a non-replicating adenovirus vector conprising a polynucl eotide having a
nucl eoti de sequence as set forth in SEQ ID NGs: 9 or 10. D sease
progression in thyroid cancer can be assessed or nonitored by nethods

i ncluding, but not limted to, radiographic analysis of tunor nass and
density (e.g. RECIST criteria), neasurenent of thyroid and thyroid-

A m . N ——




The met hod of the present invention as clained has been indicated effective
in treating other cancers. Thus, according to further aspects of sone
enbodi nenve 20f1dshss 30 present invention there is provi ged/ip20metdvoer f or
treating an ovarian cancer, a non small cell lung cancer and/or a renal

cell carcinoma in a patient in need thereof t he met hod conpri sing

adm nistering to the subject a si nlg & rrultl pl e i ntravenous dose(s) of
VO 2011/ 08FBUFCTTIale 20 seh@bFo0Piice @I)qblzndmdm@lmtwnts LﬁgltlpédQHOG’irQSSdgGa

non-repl i r | eoti d ay n
nucl eot i o elatbrB 485 Gl ReliEd RTERGRN 8" Rl PP G RN PR ro
assessi ng2bnandaR Ip’o@ﬂ’llnﬂgl(ﬂi sKaeh$ pREaa SHFi the 1mmuhé1@éhpoﬁ‘8%%%’aﬂyla§@b}d¢em
radi ogr aphi c aq6¥%5|s of tunmoy mass and density & . RECI ST criteria),

measur enePMG O GARE Lide ) gl latker i othpigep- 'FQ!Wétﬁ on» & enal cel |

carci npma), me f faand the
ke, T Conp oI gl TP SRbY! " pOIFRIAE Rl SO He, MO AR e
humans. Acluoredi artpnbmrumeemmcﬁrdlqvﬁng intheyes oy ahmnlslaandnecEiszdAalspa igtaph

treatnment ,for.t lidt m)r (e nd/ or chenot her apy) and
the i1 oficatttine e pramacpkingisttt SaA bt Ho M sdnotmotecasp, *t he
subj ect NhBRodCtrome iR HatforPld &y 56 e}ﬁfsﬂﬁﬁﬁm&?r wWikste de%ﬂﬁﬁestmlents

The phrase "viral yector” refers to Jep | i cation-conp etent or

replicati tﬂffeldéfgl )'eth solid hlaclpémc) éKéO\A/r(FcﬁotiQd ldaﬁpkalmee) "' (Aadashed biasl

of Rebl 1 caRDoRR iy £ Pl e Boe 10 (he ey SO R GE R Bh R B i g

Packagi nglif®)l Ags-PEEaIpKefas@hifera ladéastilss partieles dedte AnaBlzed &5t RTSPCRAY
vectors and. retroviral vectors and others described in Shir et al, Cellular

and Mol ectidigateddimensinss &gyadengytitus 31DNRo  Adenomyu feels waye 1educpdby. ahleasit s of
whi ch are 0, e T

any of t hte\ﬂzd(;gfﬂl' %aéigﬁllg tlﬁggeﬁl ‘P‘y“‘r‘:g;é’%g % Sﬁgv%ﬁ%%%p?r\%%#ithgyaﬁ{ ﬁ{gg i zi ng
or ener gylegein@f adenmglmepmmes manalfized blyrl%il‘ -PGIR) davevhiokeyblbed Bidpled aDINA end

cont ai ned coat structure of protein of a lipid nenbrane. Exanples
of Vi }%Jse%e,\%gé‘*fﬂ?lo?W"?‘ he ¥IrUSYECIs of the present invention include

bacul ovi ri di aeprRan ¥R \nf i19B3RustRACHE REYEHE 'o@b@rﬁbm@@A%@qﬁPE 113K B8-chimera
poxviridiae, adenoviridiae, 25 picotrnaviridiae. The termreconbi nant

vi rus i ncidegesirestiestoriaod (S@mtlelbeqn the | Lieiwie Linng metastatiesanger enodeb cMieeswith

Cuntype.  ioutéd g REBNGERCIEbed NP SEAPRERR A IS o TEb B! 0670 1 o1 m

"adenovi rwtori di oBANNIINH)Sn et 1|ﬁdIcB@dtd%fszI§es astenedthbightiotest e tw@mﬁlar!i}ﬂfaﬁr s to
viruses of the genus adenoviri di ae. The term adenoviridiae refers

col | e®t i vepyiralgnigairaeaivesioemplyrishamliy s yehicke dewgsmetasiessd orroyievelyated
| udi
i ncl udi ng, d&Hfdl th{ | il Tsty eneﬁMﬂnB‘fbuRj‘éhfSt 2?95'&1% st ﬁﬁ‘ﬂng@noﬁ%rc' ne,

muri ne and Si m n enow rus su I cu Vi ruses
i ncl udes tehmvat. FFgutagBle\ra aﬁbxswgfdm as tﬁdwealumnnvmgml 1381 Moypths enhandeber eof
t he i ndi V?fg?‘ﬁ serot es and A-F sué){genera i ncl udi n(g byt not limted to
human ade rfidhg 9?)‘8 1“1“012 egapyat o} mggkg gunitinibg ang 107 AdS1HPE-APry Aasand Ad
11P), 12,C}ﬁ§lera]\4msjf,§mc}e§_ 17, 18, 19, 19a, 20, 21, 22, 23, 24, 25,

25 Unless otherwise defined, all technical and/or scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
the invention pertains. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of embodiments of the invention,
exemplary methods and/or materials are described below. In case of conflict, the patent

30  specification, including definitions, will control. In addition, the materials, methods, and

examples are illustrative only and are not intended to be necessarily limiting.



26, 27, 28, 29, 30, 31, 32, 33, 34, 34a, 35, 35p, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, and 91. The term bovi ne 5adenoviruses includes
but i s nowvol2onidse@st 0 bovi ne adenovirus types 1, 2, 3, #cCTiL20an00d€. The
term cani ne adenoviruses includes but is not limted to canine types 1
(strains CLL, daxo, R 261, Urect, Toronto 26-61) and 2. The term equine
adenovi ruses |ncI udes but S not I|mt to eU| ne types 1 and 2. The term

por ci ne aBlEnb > types 3 and 4.

Lﬂngzeaggﬁgs: ["S@é gers%xﬁtﬁﬁvén%éﬁnfd %ﬂnq}ﬁﬁoﬁ&%@%‘é@gﬁﬁf rglatel% %‘ﬁﬁ-a}ﬁgf&géﬁﬁm the

adenovi r usdevievihy S/eCidrs, bfndr ehﬂraphmtlconsecaha:rebienztndorm@eppamaﬁllaﬂ;n, daf imitent i n
a target cell. I n sonme embodinents, the adenovirus vectors are

condi t i on@fFYFILY.de clpicalRofpeplspor irgptmegt afisriil iumpss dn P%F?é‘FSeWHh &0 g¥hel s]
requi red ppg. 1V3X°'f$s Elﬁﬂﬂe}acﬂfeh&%ds%fztﬂf e] operatively linked to a cell and/or

cont ext -specific pronoter. Exanples of selectively 15 replicating or
condi ti onal | y Befoké explamglgvatrladst oeezembedlmeat Iofldmnvmttomemajetal]g steig to er
exanpl e, i

91,3 | n.one enbodi ment adeno irus vectqr, i.s a
condt ¢ ord e UL IS AR R PSP B b ERoRjisnion 1, ket s
transcri pidr@nal theofl16Ringlfleschptict BPREMPREEE bly Nthe ERIpkss. AfE-iAvddiidh-i6, SEQ
ID NGO 13). In another enbodi nent, the adenovirus vector is a conditionally
repli cat|¢ﬁpablﬁ 0§9tf@c@mb@dlylentsmméb@mg@rwé%m ¢agged O@ ipNareuswvasse El gene

ppe: 115 (ppE APSREERR | B NoBlsf D N e AGREE oo BEBATle e o or

sui t abl e hyperpibfevdtive Froatly e€int thmp;ﬂtfbpanulmﬁglugaualtheraplpmmmndmons
serotypes havi ng hexon protein structure. Viral vectors suitable for
t her apeut 3580¢iated | Wich maevasearzation) sudc b rancef, eh%ob?qnu@ant&gé@@o PEWeYERy,

her pesvir iral
voctors. | EoplF PSR ekt kb0 oferBL R M AR BAS thlrp 3 Boctt 2
US Pat enthﬂ’txle suE¢eE§2y1ﬂ29n@+an@p§dkﬁ<; gﬁﬁe theramh nartlm clnmoalp@ttatgedlkhb'r duen tdyy

reference, in their ent ret n Og eci f| enbodi_ne th nov..r u

Ctypl actiesBchAlie, diii of Suiien afeffo FRmEiohgin. ARARTOR R Hoshyse

Ad50) ,  aniphnbydRsHARe @ﬂd’tbbﬁcﬁf@ﬂt}le %ct@ﬁ dnd it speemeMy bEsxrédibh) - 30As used
herein, the phrase adenoviral” vector refers to a vector in which, ampng the

nucl ei ¢ acid nbheptesen inventdre bave devabepedi x rlénicallssainoad effe@té@s@rps?educﬁ

function Vi E vec re b ed on t.he ad novmr | 0
2011/ 0834%5 S%E %‘860%‘3%"’ 1C TeCORYET Y "G~ 08‘%%@"% ! gg%n%l\% He

adenovi r atyt¥egicofas-cBinferd @ffe¢tePldqudhdengnde Li@ahy@iptibndl Ad)ropee MO uh didgenvect or .
Accordi ng to anot her enbodi nent, the adenoviral vector conprises a sequence
as se¥ f opdethelalsirocific medified SRUTEEQE Hrondathelis promptey, Vb‘édaﬁﬁ% ée .ua%fbd t hat

the pres I e e f rﬁ&e,g

repr oduceﬂ) hﬁ&\{ {l/ﬂeg@i % ‘idglﬁ@;e);&ce ngsa?l%djsu és)rect]lgé@ﬂdﬁ%(rg Yé niti aI |y
infected dspehdendyiseyses,Sor Siaadplejiforsodil tpmoeseed to i nfect adjacent cells thus
repeati ng the cycle. Conte | at ed exartrp\y*les of oncol ?/tl c Viruses lgggl ude,

but are not {Seoryding i?egn%laﬁliﬂ‘;é)? ¢ (REesepb iRYiepHeMatbF PeBiovidsfide Ads
( CRAdS) afﬁ@th%@%‘f'tfééﬁﬁ% s%ﬂd td¥fBr 'i‘i%%bﬁtcf B ﬁéydet'ﬁexfeef tHE YRR Bt prindRAd
vectors have been l'oped, nmainly focusing on the genetic englneerlng of

the ezr| yadkm@Eltegrngeweﬁlet snbm:Star tkmtapeumwyr@ﬁ&thatarmum @ftzamge{repi@lau@ and to

spare nor tissue. Gen% C co enent atl é‘% pe CRAds uch as
Ais2a, " hatEnaViEgs Seiioh T ST THEATERer P RurPR0ES AYPIGh omiroer o B
adenovi r athii@l @nsgdhé Ghink&iptRnRIEHRREEdo | N nwme rbénd@;‘tﬁeh'ﬂo ronfbtéror Nal
15cells. In trans conpl enmentation-type (type 2) Vi rus repllcatlon i's

controll ewhweal wid thepapenticdlyestiostive fam@um@mbtl@tst 1X10 VmRepﬁrtwlg&, theyeby
nat ur al | y %I nog onc%l ytic virus that requires activated Ras signaling
pat hways 8 G SAGHEORL 't s replication. Ras pathways are activated in

nost g@l | gnantAg UGBS hékedn,URRE I StaiReS| 9alcki™g iallgd@f@L"Or "sbhid O&imé" kbnases.
"hyperproliferative disorder” are used as synonymous terms and refer to any of a

number of diseases that are characterized by uncontrolled, abnormal proliferation of



20As mentioned the viral vectors of this aspect of the present invention
conprise a cytotoxic fas-chinera effector sequence under transcriptional
control oWOantiasgicageni ¢ endot hel i al -speci fic nodified ROTI®1po@oET O
endot hel i n pronoter. Typically, such viral vectors are constructed
usi ng genetic reconbination technology - i.e. reconbinant viral vectors.
25The Fas-chi nmera (Fas-c) pol ypeptide, 13s a previously described fusion of
two " deat bellsetlpbitity’ of effasted weetle do fspmadtlbealx br duetighu tteer bloedstmamoand NFR1

(SEQ I D NO .and the trans-nenbrane,and intracellul ar reqjons of Fas (SEQ
D NG 3) STRSRHF AONERCle SRE JR OF 1o LRy (bbs ARciEs) 25 760L & PRQichnt ent S
of which aiRbénesr ARFRiREtBEstRIRIBY ah8be ABkRhlar HeAGER! dA NLah&rORE or

enbodi ment the Fas-c is encoded by a pol ynucl eotide as set forth in SEQID

NO 4. WmagmnoegddsyPsilid oo iced b @oumdergood as a cell havipg|spedific sippeterdl at ed
that the pr Nt Lnyenti l.s ont | at e of.a viral .c truct (e.g.
an adehovPIoBT G LEKER Rt Rof TN TR, Sttt o) et dlon BAAE:

cel | - speciCincedr it &b gpeypksi ofebanckt Pk attopsmt be matighadtotuntorpdbymepd | des
for the treatnment, of solid tunors. Such pol ypeptides, include but are
not |i m t B@MRRlS ineludmgpersipepes aed sairemags Epynplgh dre GrucersTRELRY preast,

cytot oxic - dqr : b L a

ganci cl ov}u@%{)ﬁg{magélﬁgéﬁﬁﬁg’sgetgéﬁﬁ{’ %g?lﬁ’%(r&gc%l? gﬂgl&ﬁe eé{lllth gssllgﬁ}e‘m ’eug(;r%l‘ehg‘s’eer,’ and
ant i net astdon,cggmitoypiepy) thddeyuahnay, kidoks, tebles, terus, ‘opagneenix, @estated
herein refers to a sequence whjch difrects 1 ra i ption_ of .

ol ynifbl oBE e e R RO He SHE P (556 PIRYA il ded5 ) A0 b 00 Prippifles
consti t ut juepRLtiSIOhEIISeTRINEEd., THpiROANWIHBAMERY vAllaas, FHikbdIpRiacPRancer
el ements which stinulate %ranscrl ption fromthe |linked pronoter. The
pre-pro ethdorefesencalis heremonearpersteddwdrefesense nn ite triirstytfor alhpurposes).

pr epr oendot hel j Q-1 (PPE-.1) .propot er, ,.of gl.ian origin..ln.ane .

brbdt ment - ¢ heCispet Frganbet M o 1% SPRRRISTY s ifteice Blatag it

endot hel i exptesaionTei Rick (iftEof] or Spedttin NG itsliByelastthetividly, fdrdadk meeof nerteef . |t
wi || be appreciated that other endothelial specific pronoters can be used

with the pretehtmalignapgy Bha subjeckcalpler exaaplyy gancep Capnbeetssodipied With 2
ter, | i . ; t flk-1
P oot or | ARG A A ATE oy o Brallad, B NG ALEAR Fpwet WEH R T 1

VCAM 20 a hopnalnhdadthy delie (Fon&édskly, praimoéreassaciated lpen@@nt ibe one that is not

car box, ypepti dase-|i kﬁgl?mt ',’n (.ACLPI)1 grom)ler. .Accordi ng to one
enbodi menEHRHECh I BRLRAATD A} (QrdR & Gell PBIREORA s gy e ot OTdn REERF & erent
that conf g{sy2 MRl Retht Malighidt ER @D\l & ekpRISENiH RidoARA he@Bh} ¥dIi.Y. According
to one enbodi nent the enhancer elenment is naturally found positioned 25
bet wezgh t he - 3GdygspprahifératB2aliggasalf refene tavamy disefeppr disordemn evhighathesells f ort h

050 b 08 Bl BTG, o SRR e TR

Accor di ngcditthat i§ Peftiférating Hded iRy thahhR Akt er conprises two of the above
descri bed enhancer el enents on one strand of the pronoter DNA and one of

t he above desciYesvdsaitizadenr’ andmengiogenesise BT clonthicegiomtraf Bew blaodf t he

pr onot er . \vie I t. I t i a
odi 1 od Cndiic perhgloRls bndORrbS RNz OIf el R ShoaRRl A6
conbi pat i BlootMviekseDlgh@wthe divhntieg nonee120ihditiNg 2406thElTd JdndOjetic0O610€1Tal 2211-

el ements. Thus, according to this embodinent, the pronoter conprises a
sequence Blifesatiqngr { AngigEespe)disoasesy are conditionspel: upigeplgtel Angirgenesis, for

enbodi nen ris - | oRe -hy:pax] nse
R T S A B R T P s
inflammatory diseases such as rheumatoid arthritis, psoriasis and synovitis.

"Advanced cancer" means cancer that is no longer localized to the primary
30 tumor site, or a cancer that is Stage III or IV according to the American Joint

Committee on Cancer (AJCC).



5 An exenplary pronoter which can be used in the context of the present

i nvention conprises a sequence as set forth in SEQID NO 12. This sequence
conpri seswBBQ1d3® 5 and SEQ ID NO 7 (which itself ceopnimesodoosy copi es
of SEQID NO 6 either side of one copy of SEQID NO 8).

According to a particul ar enbodi ment of this aspect of the present
invention, the 10 viral vector consist$ of a sequence as set forth in SEQ

I D NOs: 9 or 10Well tolerat®tierefeiS-tPPhe db8Xed af adveseqclemges inabealtbtstdtoy that i n SEQ

ID NGO 9 or 10 co i Ses a sequence jch i n apti-sense co of SEQ I D
NO 7, | ofHteas ﬁfer;ﬁ[ﬁé’? &eéreégf’%‘t(%‘g?”d’m%%sm g’@%mef 1S1GNSs equeﬁge which is a
si ngl e anti sensgeGoRNcOfrefRQ thDidhdr &el19Caied hanalUshbEP! iufidr CoPTEiiad es

951-997; a sequence which is a first antisense copy 15 of SEQ ID NO. 6
| ocat ed amaligednepy thaleare @blediorrstablisiogerondayy temeelesions én Wiei langs, diver, deevnd

antisense ¢ of . SEQ ID.NO .6 .l0 ed.at. nucl i recli nat - 1036;
and a3 ni PO g Rt nit SR Rittioh SRt bitfufag e PR R gtite
823-866. circulatidnbfseEnaiodtifitesnt smoake.t he i nvention, the viral vector
conprises additional polynucleotide sequences capabl e of enhancing or

i nhi bi ting trafsepiidtyresraindedssy pytyis ot bmitsq i@ rideroms mglanopie FATEOBRonot er .
Accor di ndol GuR BARGhoP kaRQ® SAROHATEES: 9 o MindiNARM BmaddGpastch ¢ i onal
pol ynucl eoti'de sequence includes an 1Isolated polynucleotide conprising at

| east 6 nsidseanté tiks thd embomaitt coineétive pssee pnddangondrelly momppied19f gosalpt er
the el ement X hayin i ld sequence as set forth, by SEQ I D .NQ 6,

whor ofth ¢ FEPKa CrInEbadAten & SEPRRSS T sEo U PUASE: SEIECTEPUE DU
sequences,defdvagtitd 98) SiadiddarcdmaNBtResaf@ith, Ahmbh6saddorh£antlakosaRBRRC UL | Ve
sequences conprises at [east 3 nucleotides, at | east one of the at |east 3
nucl eot i dmysesangpnp sottéasardmae dbemethy's |seeomap regdipase| sagedngs  BpRSAIGOPH, i N SEQ
I D NO 6, the .at |least one nucl eqtlide positi in,SEQ | I.S cted
fromthe GYEURr %Ogﬁg?rgfa\rﬁodn%fa?ne SBrbste Slgrcom(a { ?0 Lyoidt g%lrsgf) mgh%rgc 28 CI% Zd’ of
wild typechdtics estumBaa, s@bryoatl FarbymSER I} 30mdiOsarédmb,Cadbaetrial sarconda, i ) at

| east one nucl eotide of wild type Mb sequence set forth by SEQ | D NO, 16
(CAATE) ; stvwmnalosereaes déing's/ sercama, / fasrelosargoma, fibroblaptiG pargpmpcglapt 6elb

(i) ‘a1 adim EARbPRiQ S RSRIIRRR R S Ra et aeld RS, 1

NO 17 ( Chémiéarhagid varadbmheasmunsidasticcdaeamadof & cells| dyrypemdinsmgqoblastc set

forth by SEQID NO .1 CTTT); i) at |east e huclepotide of wild
type N[Lys%ﬁ%ﬂ%e([’\gé[i‘c‘%ég ﬁﬁnW)SSE@C‘PIBaN(C@/aI}%‘%( GYRRTY cig et cell Sarcomas ) - gt
| east one, MG 8 QL8 Bosiecbial %ﬂﬁﬁgﬂ\@lt SRAURASoRed sdrebhh, PatostEdD dakeohth, NO 21

(aT1T); wherein the at’ | east one nucleotide position is nutated as
conpated teticEiBCytid shi@omapyRaits saaemaoneronystice sarcomas ghpnavialusareema,aend east
one nucl e%li de lLeti on and/or at |east one nucleotide insertion, with the
provi so t FAPEEHITGIT S b the at | east one nucl eotide position does not
result in nucl egtjademaCetéysab aPRsior iaeilingd raid tBd midR@otRicl Systéah Of aieddlan 1 n
nucl eoti des CATG at position 29-32 of SEQ ID NO 6, such that when the

i sol ated pod yaibes| etgangie Medariomasginglusld, ifat cxemeleopacral-lsplagipews: mehnomtaaced
upst ream of reporter n 0.l ucifen cogh u e

expr essi oﬁmF%\r}%ﬁlgol?leﬁﬂ%rgg’eg)gﬁﬁgr J%‘éerrllggi é’% th%?’gbaﬂl g%dégngdﬁngl\%fﬂ)eoéﬁﬁa g%}l as
conpaped hRlanosn, BafdihdPNNCe b nietandinil, jiichite nitlaghal &ohtigo tnalighe nidPnoina,

pronoter and pl aced upstream of the reporter gene codi ng 20sequence.
malignant melanoma, metastatic melanoma, nodular melanoma, subungal melanoma,

and superficial spreading melanoma.
"Carcinoma" refers to a malignant new growth made up of epithelial cells
tending to infiltrate the surrounding tissues and give rise to metastases. Exemplary
30 carcinomas include, for example, acinar carcinoma, acinous carcinoma, adenocystic
carcinoma, adenoid cystic carcinoma, carcinoma adenomatosum, carcinoma of adrenal

cortex, alveolar carcinoma, alveolar cell carcinoma, basal cell carcinoma, carcinoma



According to sone enbodi nents of the invention, the isolated pol ynucl eoti de
is not naturally occurring in a genone or a whole chronosone sequence of an
or gani smwo 2011/083&4used herein the phrase "naturally ocearaLmwgi/oeed’ers to
as found in nature, w thout any man-nade nodifications. 25As descri bed
above, the at |east 6 nucleotides of element X conprise at |east 2
consecuti ve sequences derived from SEQ4 D NO 6. As used herein the
phrase " coassedliflaree baguoit necideimb v ddsdsq@am&isQctiD d¥eifiorha,r bfoakchiohlvealanucl ei ¢
aci d sequence (a onnucI eotide) in which the nucleoti des appear.in the
same or defarggomg, Bfféwhu&re%aa%ma BB GRGRCBI FareImemap CRIEPBIATIL MRIGIRPER: t hey
are 30 dgri h a rd i d

determ neg{%é;rﬁg?%cghgﬁg mggg:ggﬁ] Eﬁnd%&%ng%h%a F@ggngr g((g)l}l(gé Q%&%hn%g{abet% %gﬁo a
3'-H of earpnemadi:orgumcmbmomadenlmfdrm ro:erdﬁﬁoqmgxmmairm qti cmmscf cﬂatcmwmrg

nucl eotide. WD 2011/ 08ﬁ464PCT/ 1L 00 07 22 d c% sone
embodi rentdansim EIGRRE FAIGIROmaR i flci‘ FET SATIOR, Yty C(S’F@%%rﬂ?l eusoélqzhences
conpri sesg@hinl, 8abtyohaleHitifbinh (&R epifil@ld cardintihed, @plehHl6R cafciidtfih RQtdislRga S

nucl eotides, 6 nuc Xeotl des, 7 nucﬁ) eotides, 8 nucleotides, 9 nucleotides, 10
nucl eot i depsthelialerndenaides;, ¢sephytip carsitames icdesinoms ex widesss CRHéROMa fbrosum,

nucl eoti de

nucl eot i d%éatl%g)rﬁ’ucﬁ%gclltl?elgtl deéﬂn%ugc I%% "?Odlt’ 4 degiaft ﬁé%ru&fagéﬂ'ge rchitbma

nucl eot i dgigantdel it S@hn A& cardnomis lpfoiul gie Tell 2arcitioalag hiir-gesrix 26rcinoma,
nucl eoti des, 27 nucl eotides, 28 nucleotides, 29 nucl eotides, 30 nucleotlde
31 nuid eohgmieid FarGiupmaoheppiecellylar nearrisgmag durthls  Gelk| cascipoma, hysline

nucl eotid CineRidERbrySRaltaedifthd Fikinotta in sit
nucl eot i d§a§C1n§% 1 nucpleng)?(? rgizloﬁ‘% nuc leoﬁﬁdgé %f Sé I'D NO% @ in situ, As
descri bedintrabygiderswdl at@nblmnhg/,nuntremuhdhmcomwnema, aKnbmpsz:ﬂneﬂs Comsmoutd; ve
sequences erjve ccardi ng.to. spre _enbodi nents of the
d d Q I D,NG 6. A di P nbodi f th

f
i nventi on “qugzkkﬁqlgt‘@bclm?néﬁfg"eﬁ‘ﬂ RTERPR deticylar scarginoga, CarGomga - g
10, 11, lgptidda! llg>6mﬁféﬂ§ REMdot%:, IPAPRRGRBe BT da¥§Rorhs, OB HStnh bhd¥libre, 15AS
used her ein the phrase "w | type W th respect to a nucleotide sequence
ref er & t omethelary cdagdivoraz,i thebaguie ro:ee:ua)snaapcpaeemsma rmgkQ MECINDISG CAaTENQRIEh

i nclude, but. are not limted to wl sequ Wl|d
Lype e sEtiBRE (Bheiphiinie coipdhg | muCelaRe AR R, CMH"%PE‘") oo M
sequence EapEGbmk Mcdstim, Wiucud wmldwn@e@uieﬂsma(&@@maow 118éspham|yhgba1ype ML
(SEQ ID NO 20) and 20 wild type MB sequence (SEQ ID NO 21). Accor di ng
to some efiseiapmentodt sellt erscinpman caisioman ossificans; ostepid sprcingary thapHlagy at

|- east one, ti a i rSEREC ] NG 6.
Accor di ng &%Igl(rar’e Ige!:? b‘gal CQ#&?A&?} ﬁ%lrﬁﬁslg%t ?{)}ﬁ%{nﬁ Iﬁnsertlegn ??Eg udés at

| east 2dl, Rultadeoub, carcifbmal, réhal Lelll@amcimwneotafd&sineg, geser‘ai del:lasarcaiouw; 15,

at | east about 20, at le stesggout 25, at .|l east about at |l.east about
35, at |eea§enawau§ar%nata e% escBpeIdyim cawinona, I%Cérslﬂo"ébB%fP‘“QB‘a dBTTRYEE  about
55, at legg aﬁgﬁgt rﬁ‘% ce?f cir@ﬁl%ﬁlaagﬂk'fnoﬁé siftipld:€ &ffallaRAUardiflomal sdlﬁﬁﬁ@ about
75, at Ieast a \ | east about 85, atp |'éast about 90, at |east about
95, at Ieeaxtmaimutsphbﬂﬁdalatelll @a@norab,mptlncne)@?ll a;ardumsﬁt, catmmnaeswngmsum)r e
nucl eoti des uld be noted that seq uence .S _inserted

by the mut®RMOHS cﬁﬁrCH‘é)n?@dé‘ﬂ‘fe\%(H‘Sf 5 ﬁf’l@?‘rsoélﬂﬁ’cétrt Camg%%’l e‘?rc‘??rg% ue or
cel | by pe)elax%ﬁ‘étdtéuﬂmcakaﬂ%ﬁl@dteIaﬁ febBRd&Q Uir&sitddnal f't%lls esidmBaR, Aar@henent X
WO 2011/ 083464PCT/ 1L2011/ 000007 2% Accordi ng to sone embodi ment s of

t he i nventuberesumhtbaiuscarginoms, sercusnobs parcinomapandepjcippma wélqsrumatu on types

descri bed abov

D |
whi | e one nucl ggp}twgalpﬁs%f:ﬁ%gwtc#hé %}ébeﬁﬁnﬁlg’ gﬁcg%m% %dgf‘é@?’) %%[fp &

substi t ut Hedg Km%aL?rﬂ?horﬁQOtdﬂﬂﬁ pleU&lyeRink#] €nf106blaétOMa] rbréﬁQ daEDceNO(ﬁfaﬁam be
subject to a ion or insertion. Additionally or alterpatively, while

one nucl eeaticele plyslt i Gwceln ShehdomyQerEoBan BEMALY] dBIOMROCHIOF o PRIGHIY

Cubet P 0t PAROEUERHERA ARl Bl B ity ORES R0, Sried) Eler.© @

nucl eot i deolpRahée maligh® palcidblid uﬁ;ahmbmajs wizligadntt @rdnoidnssndry diladder at i on,

anot her nucl eoti de E)OSI tion in SEQ ID NO 6 can be sub ect tho a.Ssubstitution
or del et &#cer, premalignant skin lesions, testicular cancer, lymph mas, thyroid cancer,



101t should be noted that various other conbinations are possible.
According to specific enbodinents of the invention, the nutation in the

i sol at ed wolzynumsbssat i de of the invention does not resul PCIALmWaCh@ot7 des
GGTA at position 21-24 of SEQ ID NO 6 and/or in nucleotides CATG at
position 29-32 of SEQ ID NO 6. As used herein the phrase "integrated into
the PPE-1 pronoter" refers to a 15nucl &dti de sequence (the isol ated

pol ynucl ebtnibiery thirodth Gascesoparehlapipmag fieutpendarringe t ¢anger; l¢sopbREcal ganserpt er
sequence. “o C i i.nent s .of [ nv iQ he.

i sol at ed %% 139}1138?61&0? ?%eg%cﬁeghglgﬁg%%g?ﬁ égg aé{eﬁlgag%ggcﬁ!a nggéf’ c??‘ d%&‘ﬁﬁ%’f eic
aci d sequedarer, 2éleagtoecetidil cancthand prspteaunseist i ng of : 20(i )w I d type M4
sequence set f%[lth by SEQID NO 15 (CATTCO), (i i%myvi_l d type Mo ge uence set
forth by SEQ | BYfPyesans yeaioreshave $hown that systentie aqpinidimtian ok theed Sr‘gPtEh by
SEQ | 35064 C L i 1d ot fior y. Q. NO
17 (GgGTN(C.;))i 3%?%%%@0? lfélewﬁxvdws é%ﬁe%@gdgg? s‘?@’fﬁ:@ﬁ %Eélb lﬁD&'EﬁQ Ifg@ ( 3%9111);
25(vi) w poblangpeé steblesdispase oea petiett cnffhrihy r8EQNEGstEie p2RillGTAGDI] camdr (Vi i)

wild type M3_sequ e fort I 21 1111). ccordin
Yo Soma clBBERREREAT 670 Flias 2 Ankt thahfoond. 1B 2Catraht  ine st gbSge '
i nt egr at egimbédimentdiJf hh&bneséiﬁ\m&tnﬁ@ﬁfﬁh&fz is Plovided taﬁﬁ@t'lib@ffoﬁ%ﬁtih@%%yl(o@d

unknown) pronoter sequence to thereby regulate (e.g., increase, decrease,

modul at e €3nseiia-a @Ospidainted thegeoftbel gleshad qompyisingadmnisteping t¢ thetsubiect a

expressi o h I r.] pt ' ot | Viihs t . ter. WO
2011/ Bbaanipet MBS hBbisI0R, BERETbt AXABr by 4bY Rbus BEBEEHR Sor- of ¢ ne
i nvent i onreplibftingsdbaivitls pottpntsthpdding @ pbBynbicleotidiciavag Hgusteduidessquencof a
het er ol ogous po%gnucleotide operably linked thereto _ in endothelial cells.

Such a potysridrEbin PEQ AR NQel Qe W | BiseossePosisene dd thyroigncanses 40 R i n
t he prese : P : . : . ; Ler in
the 5 proasmsdd oPRSfEa Bl s RO S EOE i b RS GEFRic TnalRE6ET, 0
to sone etvoontimestandadfensibe (¢.gvRBCISN critduim),i medsatemknp off yhyroldeatd tyradapri ses

at | east one .co of the wild typ seguenc t forth by SEQ ID NGO 15
.(CATTé). assocmteg%ﬁ%?ﬂﬁgﬂfgg’ttgyrgélﬁgu}gﬁ{%ﬁ]i%n%rﬁttge ﬁge't he invention, the :
i solated pol ynpgd ﬁ&&émmﬂegt&gﬁwf; SR nAthal 88 MiOMEnmNMALOh of IR Ad3-BPEYpPe Mb
sequence set forth by SEQ ID NGO 16 According to sone

CAATG) .
enmbodi nent-$Xofasichadenavicalt vegtor W*ﬁeC(PrSQgNad adtlpalroductiondni almegastapici hepatiat
| east one y of the wl.d e sequence sget faorth.b I .15
(CATTC) " aleGoRY ol ,bitialiedc stAE, MoeBE ARG8T pafinte Ltk BOR, el b, seo

| D NO.  15nekBodniddéTe) cancer (see Bge@plli NGint FISONEA &) A -MEN Rt 6dlidw)e Thusgnt i on,
the at | east one nucleotide position which is nutated as conpared to SEQ I D

NO 6 7% atccprhing toge arat ebsomae cmbodiments ¢fdhe pissenianatior Hice® sarovided h by
502 10 0, PR Tk ORS00 L
comprising administering to the subject a single or multiple intravenous dose(s) of
3X10" or 10" virus particles of a non-replicating adenovirus vector comprising a
polynucleotide having a nucleotide sequence as set forth in SEQ ID NOs: 9 or 10.
25  Methods for assessing or monitoring disease progression in ‘neuroendocrine cancer
include radiographic analysis of tumor mass and density (e.g. RECIST criteria),
measurement of liver enzyme levels (where the tumor is a liver metastasis), and the like.
The method of the present invention as claimed has been indicated effective in
treating other cancers. Thus, according to further aspects of some embodiments of the
30 present invention there is provided a method for treating an ovarian cancer, a non small

cell lung cancer and/or a renal cell carcinoma in a patient in need thereof, the method

comprising administering to the subject a single or multiple intravenous dose(s) of



20 NO 17) and/or a wld type M/ sequence (SEQ I D NO 18) Non-limting
exanpl es of isolated pol ynucl eotides which include at | east one copy of the
wild typewbkosagsusace set forth by SEQ I D NO 15 ( CATTCpcanm20a1/o0eb@t i on in
at | east one nucleotide of the wild type MB sequence set forth by SEQ ID
NO 19 (GCTTC) are provided in SEQ I D NGOs:55-62. 25Non-limting exanples of
i sol ated pol 1gucl eq%i des which incl ude16dt. | east one copy of the wild type
Mb sequeng¥l@etorf Yt tvitwy BEGI¢DONG naerepbosig adendviusnyeetor AMPAISAE 2 east
one nucl egtjide of.the wild t . equence set fort y ) PPURY)
(GertS) apufifiidk A flest oY BSEE sPEEHEESE Bl kot PeB Ao Mo

i sol at ed prRkboddCloe Gisbatsing by Gldnitoahg ditseate pearséssidnein3Ghes®ancdrs tingludé | d
type M4 sequence set forth by SEQ 1D NO_ 15 (CATTCQ), at | east one copy of
the wild fineramicarlsice tymper mgss apdidensitye o REGISTaritensimagasyanent o

2011/ 0834 ; 1.0 aut-at i i . t g i .0of the
wild t%pegr%%%éai(égsg@gg %Ptﬁﬁ “E{}lt“g%é& Pﬁé%&%ﬁgﬁﬁw%ﬁr ar etg’?fgt’/i&gféﬁ in
SEQ | D NGsionfarker€) endocrine fuﬁtﬁionrmdrtgehhe.so_ne enbodi nents of the invention,

the isolated pgl ynucleotide further c rising at |east, one co of. wld
e Vo ceouen Lol Gaplg st (o Hepe e iR e s 5. homans: (EReording | ng

exanpl es of odeSQhBd e ROhY UGS d8& iV £ BribP GbatdRnetor tBASSlIP A& QRY. Of the
wild type M sequence set forth by SEQ ID NO 15 (CATTC), at |east one copy

of the witadiatherepMindéercphemothesaply) fimd thie thaligBEQ thiDoNRs RBPEEr Aordiagd a
mutation in at |east one nucleotide of the wld. type M _sequence.set forth
by St 1 Rty ot SinREt b ool retF e sty HeRiaiSi JF UG RIBRh

Non- | i m t jupghrexanpl es of isol ated pol ynucl eoti des which include at |east

one copy of the wild type Mb sequence set forth by SEQ ID NO 16 (CAATG),
at | east one c&py Riraseheviwdl | eectofparefars doquarplicatigp-cpEpelsnhpr SERiERHORO, 20

(GTACT) apg- .ation. {n | ' -t '

Sequence Ayl pHRtgley R § Rpp IS ARG ucthic ot Hollek B, (.
106- 136. host. Non-limting exanples of isolated pol ynucleotides which
include at | east one copy of the wild type sequenc et forth b EQ ID
NO 15 (CATTC) ,T}l%upfffsé&'s %HVSWQISCBWCIBPIafenéEw%ePﬁ%’ém%ﬁeéa‘iﬁ‘é%Siéc@é% X’Fi rth by
SEQ I D Nchﬁ%ﬁzafi%];@ctivé“\/eh%ﬁ?%d?l@ﬁ'lg%@l(a@flg s VEXAnf1¥Psr Meh se6UANEE Set
forth by SEQ ID NO 20 (GTACT) and a 20 nutation in at |east one nucl eotide
of the wi adbnbyipd WBtossABNoeckes afid rettovingl B8E@1s BndiOtherpd¢scabatn Shie et

provi ded in | D 2 137-152. . ccarding tQ sone  ment.s .of the

i nvent i on?b F%E&aé 6‘?‘2@’&8%érﬁel}5?béglpg&eé?leggtgg‘ %Qg"rcégé’? 62‘563#3(!%3 KA1 ogous
pol ynucl egt wHRh ARS8 pYrad dteeéin b eeicdck.n endot helial cells. Such a

pol ynucl eoti de can include nutations in M4 and/or Mo in the 25 presence or

abseng® of addThe ¢aval "dmglieefersstofanyrafcthe pbligatx intsgrgllelar parasites hvingerR e of
ot her nmut at ed se ] r I . . ordi i ments
of "the T rpisRin SENEIERE of FATLF eERE Mind mechanism EROL b A IRFHERRAL TN

conpar ed bODRA XINhiNED Fiths htedsasttutnef prowiieof a pidahehbenwi Esamples ob#
sequence set forth by SEQ ID NGO 15 (CATTC). 30Non-lim.ti ngggxarml es of
i sol at ed pEvsphuBiedt ilehenwRrashcs | dRfePraserhic BYSHIPN Andlydg dhagplogiqidiac,

e provi HERCYROBED | BoRERF e ¢3RN SEr DoalaBHaTRR 2010780 26
25  picotrnaviridiae. The term recombinant virus includes chimeric (or even multimeric)
viruses, i.e. vectors constructed using complementary coding sequences from more than
one viral subtype. (See, e.g. Feng, et al. Nature Biotechnology 15:866-870) The term
"adenovirus" is synonymous with the term "adenoviral vector" and refers to viruses of
the genus adenoviridiae. The term adenoviridiae refers collectively to animal
30 adenoviruses of the genus mastadenovirus including but no limited to human, bovine,

ovine, equine, canine, porcine, murine and simian adenovirus subgenera. In particular,

human adenoviruses includes the A-F subgenera as well as the individual serotypes



According to sone enbodi nents of the invention, the at |east one nucl eotide
position which is nutated as conpared to SEQID NO 6 is at |east one

nucl eot i cwoab1irdsasewi | d type Mo sequence set forth by SEECITDL2D/0@E07 CAATG .
Non-limting exanples of isolated polynucleotides which include a nutation
in 5 at |east one nucleotide of the wild type Mb sequence set forth by SEQ
ID NO 16 (CAATG) are provided in SEQ I'D NOs: 163- 171. According to
sone enboHicrehthe pdividual serobipes ard Athsubgenpradseluding hvtiopelimited tpbwiean on

which is red, .t I tlde of
the wild fmft‘@‘?ﬂs @é%ig%?é i 3 O 8b5) QE&%%%@ af@%fgﬁdﬁgt  east
one 10 nutd&emue,emflgraheovml @2f ymezmssza@nae 39t3d &1} B2,b33, SEB4DH IO 16
(CAATG) . 3 N}to;n-l ng exanpl es of isol at edgtp ynucl eot i des whi ch

i ncl ude adtRit3ith 3B 3§t 4peé%t 4ond3ntbl tot $uet b4 H’é‘dv\?]l dlhey fsampaoga uence
set foyth S

nucl egl d?a&})ﬁ? VQ{EQ gé %cwges;ifgte&%gg}ﬁg%é@?g% rtﬁuébglp g%ib QF"%’ Ilifoﬂq?g IP CAATG)
are provi tegterm caife laberd@bndcsdndl8des bli'ﬁlsémmdlmiterdgotcanmemn)eerﬁ(mhineﬁm of the

i nvention the | at ed oI nu ti i.s for increa expr.e on of a
het er ol og‘cﬂi’%‘ pB %ﬁu@%’ B)pg?g % nﬁ?&eﬂéﬂ‘é‘f’ﬁa RO¥EPSeS "E)"cﬁ'i‘fiﬁs b8han
endot hel i g@lnof Bhiited t@é&ﬁhncatyﬂ@d Yﬁh'@beﬁﬁé l@ N;:@Fblhé]&ie'dgﬁrﬁ@ég RIS blufis Mt and/ or
Mb and wi I,d'tge%pe sequences of M in the presence or absence of

addi t i onalimg tpemelsleﬁym3eanérﬁen@ Ome emh@ﬁuilentmf tthﬂelnpmémnde adnwtiteis

enb f
the i Rrengiried Hei B hodTL 088 D Srabprud Horprrs B RaRisaRv Attt ( SeQ
| D NO  15)denowdingy vectordvbar SERp ll&ti‘@&% mdraé lice@Git défigert dPY tafertdel. Wi | d

type M6 set forth by SEQ ID NO 17 G an /or at | east one copy of wld
type M7 sBt SPB‘Pt gm§pdigrents, pf hqoaﬂglovzymoﬁeq@rm efengorditiepilbs &t selegivgled

polynucl u t Iy 0 f the
N1y pe RACERE G0 rlEsy WheRil 4 FheIRL et FRCs oY Bl
Copy of td)]EraMVIety biykee thth sdl addjort d:Dquxt—Sﬁ@lﬁDpNﬁlotﬂ:r? Eml@ oﬁsﬂe@m!/y ded in
SEQ ID NCs: 181- 182. ting exa s of isolated pol nucleotl es which
i ncl ude a°RUFALRER F?f’d\;}?f”ﬁﬂylr&B fatgge ; cYEsHTs e g‘l"‘o‘f"ﬁe‘ eqart %Br
sequence sAhplQMI7891378).| A Me ebodifbAt] He ARGoRud GRHr i© @ecoﬁ@l@%nﬁiy t he
wild type M6 set forth by SEQ ID NO 17 (G3GIG) are provid

NOs: 183- 1@9110atmazmmmwahq52(g§m¢ (139101134 t@?lscrlptlonall\mmmol nf ther[ge-

exanpl es of t ed d at i t, | east
one nucl 8tF mta{gg\%l%?ﬁyggﬁ#\ﬁ? §§@Ieﬁ5]§ sli‘f ﬁ? Hg%y EPCPE Rﬁ)th
(CATTO), ﬁleﬂ@s’hﬁisl wdttdrnisad chmEfdbnAerePUEdtR@t bd @el&ftlvbrye roplicatidgy R@nbbirsequence
set forth by SEQ ID NO 16 (CAATG _and at |east one copy of the wild type

M se0 f ovhéieipythe Edegone ds nesler tranperiptipayl ¢onérop pbthegmadifiad grcpiopndgthelimo- 191.
Accordin fg INAM eoti de
further | daomo R e S S e ) s e R RSSO 70
by SEQ | DrekfOrs 58itdbCfor fide) wifNothel prasent nigveaxianpiheladefalli &d2navieds serotypes

pol ynucl el}tldeﬁﬁx ich include a nutation in 10 at |east one nucleotide of

the wild We BILHE StRIETT§-or VHaly yediprs subaRils forstherapsutioyse duclude | east
one copy éaten5ﬂra1vwéc@orgypardwm§aquasg RAVE OdrBes M SSRcldy % a4 WAeL T

are provided in SEQ I D NGs: 192- 195 imting exanpl es of 1solated
pol yrﬂjcl eEnglmmglng/mmd tprodlmtlod@faflminvacmmnmmelhknd)xeasn thn ert nasc Hesotibatkirof t he

ld ty Vb d t | t
\(/)Mne copy (B:‘fal]t ’rSP: éjae‘i{]’i%% bV %/(riJr LB@&E%? ? 579529159f%q %‘?%g%@ﬁba 2‘1@%(3 e'?"sr)
are provigdedn iby refefnkd DnNgBir %%ﬁre%@&n specific ¥aBodihi¥his 0 ﬁéﬁé‘ﬂl’tﬁqs afc-

i sol ated pol ynucl eoti des which include a mutation in at |east one
nucl eot i dEPQ)ﬁdetnhélrW (A% yﬁﬁ),l\mBsteg@edmvm (Add, tAd oy AGRQ ABBNALSDS, {1CATTC) ,

a nut atl | east e of ld type Mb sequence set
forth 20 @%C?CBINEJ(Aa Eﬁpeﬁﬂﬁnovt‘mlszgg%\i bone copy of the wild type M
sequejpce set f &g tlitdmeréiEth [Bhidek adéhovhlltebloraeferPtQY @ inwiieh) dkdn

NGs: 199- 202. Accor di ng to some enbodi ments of the invention, the

i sol at ed thomyelgin eid imrlequigs ethe corap PRE Isle, Sequeases nessssacy by fgrctionaswa | d
type VB s&ﬁﬁ(r@&&ﬁr?%as%ﬁ%n t]f:‘) L\%logrual%g) and at | east one copy of the

wild type sequence set NGO 2518 (ACL 11).



Non-limting exanples of isolated polynucleotides which include a nutation

in at | east one nucleotide of the wild type M4 sequence set forth by SEQ ID
NO 15 (GedRoG)os3at | east one copy of the wild type M6 eetr/if.ant/boobyr SEQ | D

NO 17 (GGGTG and at | east one copy of the wild type M/ sequence set forth
by SEQ ID NO 18 30 (ACl1l11l) are provi dﬁg in SEQ I D NGs: 203- 205.

Non-limting exanples of isolated pol ynucl eotides which include a nutation

in at |east onACeRIEINEIq qaeormppdimignt the yasdenagral cvifidicés e oRdeRIFAHIE SEQ I D

NO 16 6 . 000007 28 (CAATG, at |east one copy of
the wild g;pgl}%/g%gg?) @gﬁﬁg’%ég‘i‘% ID NO 17 (GGGTG and at | east one copy
of thg \(/jm | d tS yAelcdgﬂingethaanmgB smbotﬂinre}n_h thy adErQvirkl Nl(ator]c&fn_(miiaésygwnee
provided in . ; - 207. - 1ting exanples of isolate
pol ynucl e?ﬁt%eag%%l\/ﬂqi%%ﬁ&%d]eoras%@ﬁ@nﬂn 5 at |east one nucleotide of
the widd type jyipquensseasibd’ @al hdprebid IReMidn hol Edtdablatd B34 @Fion in
at | east one nucleotide of the wld type Mo sequence set forth by SEQ ID
Ky

NO 16 (Cauchiytic dtusbewhichomprodogs/themselves in ¢agcerygedls ypd sabsefjuently bl theQ | D

NO 17 d | east f the wil . forth
by SEQ | R B p9d By R SPBL st Bt B ob bR IBIE AR ng < 0
sonme enboghpERiHeSthefcytiee Contemnplatid, exahpldssstl GcdDtiROlipiRel Ik DidedButr &EULES

expression in cells of a heterol ogous pol ynucl eotide %afrabl | i nked
t hereto. Wmitad tp HetpphSimplex Vs ceonditioapltephgativei Adsd GRAd9A andovigBsesnd/ or

M7, Tyt he pr C3% 0 faidt s %@%@%?oroéev@ﬂ)ﬁgh{ P Bﬁbﬁ@(ﬂggﬁgﬁ%a@F Yk ld@ggi@ﬁed%
and/or in the preseche 0 ther nuta ecf sequences tfromelenment X

15Accor di figinlp fecarigasibhei geastis endinédimg ofvthatehnn,1 (B19 gened at medtrict virus

pol ynucl eot i de, conpri ses at | east one nut ?ti on in w.ld type W &%Erg | D NO
05) Y and/ ofepliFatin @ §g5s ophls @afhdp | SBARCIOTAYAl Aiselie, (BReTie) COPMETREPRUARWBS ¢ h by

SEQ I D 7 ) ot i '
Nggﬁe déé @%@C@ such as AdY®N-HavEa iniehtBK AANhE Ik diafdy %;ulqyi (E1A) or

pol ynucl h include a’nutation in at I'east one nucleotide of the
wi | d typeedly GER)edewviat regom; which SEQmipBnNDtedi® t2mof CAISTIO)N nehth ormal at i on

in at | east. one nucl eot.ide sition, of i, | d. type,.MB. set for by SEQ I D
NG 195 ( ol B SO RER - (el oA ek Rt s bRk

exanpl es gturh&AlsgisherBloprombore! | des which include a mutation in at |east
one nucl eotide of the wild type Mb sequence set forth by SEQ ID NO_ 16

(CAATG) and a Reewfusois 3 matwrallyegeeurong ongelytietvige theisteguies aftivawd Riabd type

M6 set 25_forth by SE ; i ded .
NGs 214 298t Pt Bl ochd o SR, RIFHATAS P Bl inuest i o

i ncl ude amalf@nt @iindrs vatupseaah sipnealingby setptdetyddsitdldanydesd type M4 sequence
set forth by SEQID NGO 15 (CATTC), a nutation in at | east one nucleotide
of theédwild typéenmtigne dsvarakeectors of thipgspepiof|thy Rissent dnYEHATEPMPHY2 o

mut ation | . : i j ki : A set
forih by Shefis RiRhis cfber stqiolBider fscipbli Al bf ah ¥RECHENIET
2011/ 0834 &xidatiielidl-itifia6difiéd Afirine pre-pAcamlothelig ptangtene enbodi nents of the
i nvention, the_jsol.ated %ol, ucl eotide further conprises .at Iea%t ne

s¥ rg]f Haﬁ'ﬂli ng

mutation in wi ldPIC3 SFERTSH FTESEONTHIES, Vi8S (EECHS . TRBR

exanpl es QbhiciobAt 68 BAINRHEASSHal 98&304hi ch include a nutation in 5 at |east
one nucleotide Of the wld type MA sequence set forth by SEQ ID NO 15

(CATTZ) and a Wbt &as-chimena 4Fas-eapelypaptidauis| @ pravitmshodésciibed dysiemef e d type
M set f Or‘(segthb%cespl%gsl’,[%oll\llg'ruc%gd fr(’?‘gﬁg %xt%c%llﬁfag)\rléggc?ndof. ”PNI§E? (éEQN%N%)?’ZZ) 236.
and the trans-membrane and intracellular regions of Fas (SEQ ID NO: 3) [Boldin MP et
al. J Biol Chem (1995) 270(14):7795-8; the contents of which are incorporated herein
by reference].
30 According to one embodiment the Fas-c is encoded by a polynucleotide as set

forth in SEQ ID NO: 4.



Non-limting exanples of isolated polynucleotides which include a nutation

in at | east one nucleotide of the wild type Mb sequence set forth by SEQ ID
NO 16 10w0OCAAIBs46and a nutation in at | east one nucl eoPcadaLmosddb@n of the
wildtype M7 set forth by SEQID NO 18 (ACTTI) are provided in SEQID

NGs: 237- 240. Non-limting exanples of isolated pol ynucl eoti des which

include a mutation in at | east one nucll®otide of the wild type M4 sequence

set forth by SHGQIIDbé\appréGateCAET @)e, prasentitimteintion also abniespédtesouse afactiendt i de

f th ild Vb t forth 15. by SE D NGO, 16 16, d
Ot ot on EPAR e et Sbst e eivistte St Cpdrholapnerdatieh et or t
by SEQ I DspdeificlSofdtek-oberativaly 8inREQW SIEL dyiotoEle JoR Pl br (14 atment of

According to sonme enbodi nentS of the invention, the isolated polynucleotide
further céolptiugwss.at | east one nutation in wild type M6 set forth by SEQ ID

NGO 17,20 ( nd at.] east. qn tatign inwld type M/ set forth by
SEQ ID NO 18 %ﬁ%ﬁ&@?epﬂde& ingjude Buf e oy &‘é?fjpweé‘“%‘figipwpﬁ?té‘%s such as

pol ynucl eps3 des eghil CINF-aphudeytatoridt groldie/efiz | Rasiu®Becepiivipgttheilappf the
wld typepl\/n sec?%gnce se?hf _o?{ hoby %EQ I%)/bNg“elSS (CATTC) CE% rlrlﬁ?ati ORQi n at
| east oneStfilic peganeigloybahymigineokingsie apfl | flpgipsytosingsytosinet ¢eapyingss, agd) | D
NO 17 ( 44 i tzqlseast one nucl eoti de position of the
wild type stg%% oﬁ?lgy%)?}tdgi%c}%sﬁl&l‘gw (ACTTT) are provided in SEQ ID
NGs: 249- 258.  The terofipdommuitdrl' ng wxdiihpleds refbrsi t90d TINA spqienceevigdi iditests whi ch
include a nutatjon i.n at | east. one nucl eotide of th ild type sequence
set 1 9Ft nUBYPCBREST Of RePOLYRICIOAA] CRIuERcaPSEGHY it PeE TORE Slcedt | de
posi tion gdnstiRiviid Gnduciifte oGt TR pldmidYer3fayHsh |c§n€%|9 e dthdnEFR-AGhe@0d @

mutation in at |east one nucleotide positionof th d type M/ set forth
by SEQ | DWR®h stigilAcTamRcrigtien froovhe didk¢dpSEQterD NOs: 259- 264. WO

2011/ 083464PCT/..1L2011/ 00Q007,. 30 Non-.l.i m.ti X | es of . isql ated

pol ynucl eot i deiﬁ‘?/vﬁfeéwoi eﬁ@?%ﬁ%gié’r?fﬂ?tﬁf Aopsedrhergin Feggrsst oglgegpr B,rgpré%qtﬁeggx- f the
Wil d type(¥E-spaioiifi€r, 5€mahhilntighEQil BrhdNeinbd8imeaf\ thEpre-probhdathdlni i n at

| east one nucleotide of the wild type Mo sequence set forth by SEQ ID NO
16 ( CEATCPIOmPISRI15a3 DPHINENPIEPIP é@é@tm Inpromeaser (RPHyds SEQoRP d¥0t A3) whdd t ype

ot sot | aegifotAnbidoli e gy hEGTRRBAIR UL Rl Hegl MRS 1)
are provi cadbe ns&EQithDhb@se26b6in¥éfkion, for exhngles dienTIH-0 wometesntho TNt s of

the inventi on, thtg igoéfg’iied pol ynucl eot i de co% es at |east one coi)y of
the wild PYROWB '§&qtRIREdns BIOTRYES hihgy vaEMiksRend paometer, et DRk~
addi ti ona 1 [ d [ I [ dagQ I D
o 6) O L o Y O L aaT Zab ke fcva

i ncl uzles & promatdaromhd PEGAMebhgtromnter rand| gt adticofarbbeypaplidhstylike pidtesequence
set forthggéz @tE(? ID.NO 15 (CATTC) and at | east one copy of the wild type
MB sequentE-SBAPPBIfH by SEQ ID NO 15 19 (GCTTC) are provided in SEQ 1D
NGs: 271-279.  Accord¥@Nol dndl dohtt@iBX@ et @PorRbtet SOMPHES RWAKNBRE 863y H8n Whi Ch
include a nutation in at |east one nucleotide of the wild type Mb sequence
set f ort heignsEQelemagd, that qoofeayGndetielial ¢edlaspeeifie dopseriptiondle agliviy- t ype
MB sequen t forth I i TC). .are_Rnrovi ded in I

Nes: 280- 2850180 PR B sobdader S mbuao Rl Bipd cheSTiRmHEl

i ncl ugke abgrwead then-364 bptanl €330 b BEtHBULIrER! PRIE 1 Promber Wslset foythen BECGSHEIUENCe
set forth g)y SEglID NO, 15 gCATTC), a nmutation in at |east one nucleotide
of the wiNg:O)pn pee swhodimeat,dhe praseater eammises phlerst twpeandaparrayre fsrblnt

(orTey it B sba% Mol BPCIRHERS ARG bl echieSshbbins 7

i sol ated thelpyonictee odbmpaseswivbaifi thensiovd @lescribet @nhaitet Bleflenis@@sdnedmand of ‘
nucleotid&ﬁof the wild tyaﬁ? M sequence set forth by SEQ ID NGO 15 (CATTC),
at | east BfePOHRCHONA 2 | epe; fgeth%a'%‘é‘[e fgsaribegy erdanrqrpelgayent on ©)
and aj, l e 10REnS i o Be WohBeel MB sequence set forth by SEQ ID NO
19 (GCITO) are prrlow%gg °n sé%% %%@%’94-298. 30Non-1initing exanpl es of

i sol at ed pol ynlclyeptandehsr wimboidimens) ubke prommiteat ¢oomprises at rhahii¢d @nbancer

e oot Srmennfccchibnty bt Sl R8s Een ey iy T R erherstiry




WO 2011/ 083464PCT/ 1L2011/ 000007 31 and at | east one copy of the wld type
MB sequence set forth by SEQID NO 19 (GCTTC) are provided in SEQ ID

NGs: 299- W0.2011/083464Non- 1 i mi ti ng exanpl es of isol ated polpgmactoeobiodes whi ch
include a mutation in at |east one nucleotide of the wild type M4 sequence
set forth by SEQID NGO 15 5 (CATTC), a mutation in at |east one nucleotide
of the wild type Mo sequence set forth2dy SEQ ID NO 16 (CAATG), at |east
one copy 6emeRE. witug, aepeding tostis pmbedinisnt, SROPIOMALEY, CONPPISESGTSIueRAe agit

| east one f wyhd-type MB sequence set forth by SEQ ID NO 19

(G TO a?eg?%)r(%g]l %ﬁeg?ll)\rq41 56 | D NGs: 302-303. Non-limting exanpl es of

i sol ated pol ynactedingdesanothie Brmibodimide, the Pubradted furthidr tOmPtisdseaadtaso e

nucl eotide of the wild type Md sequence set forth by SEQ ID NO 15 (CATTO),
at | east BYROXEOISSPAUE ERBIERS 1 §-& GYBPIANG B sesBee aseet fosthig SRR BedQ:p-Nno 18
(ACT1'd) and afyl € pfit : i | . S by
SEQ | D51No 19 %DGCTSETEECE’§p1a epprovflgfé” ‘?ﬁcéféclg%l Byeﬁ&@’ggiﬁgggﬁﬁgn@h% %reitngg
exanpl es oiventswl aomgripes| y rregqhace | desetwiortbhini SEQUdE WOmut2at i This isaquebcat

| east one nucl. eotj f..he w ype. Mo ence set forth by SEQ I D NO
16 cantesomanses SEET 18005 A SEONES WG 7 T BE ke B Somutists' 58 PR Al by Se0
| D NO 18sE6aD R028@ithér siesonRR8pF 6PYEQIIDING: 8.1 d type MB sequence set
forth by SEQ ID NO 19 (GCTTC) are provided in SEQ I D NGs: 309-311.
Non-1imting elsppiing tofa pagtidudaresnbodimeni of dus apeet offthe present [inpatign.ithe at i on
in 20 at | t .on tide of i [ e set forth by SEQ
| D NO.léllSV%%Z’ﬁ'% 80‘%%%&2 %eg‘r%effcﬁ“ a%?%%%é?“ %ﬁ@elndﬁpgg? ?Igg?'of the wild type

Mo sequence seThé axdPPE-1SEX thdc Ndquélifre( GAAEG)fortAtinl 8BS IDNNOE 0PYoroio t he
wild type M/ sequence set forth by SEQID NO_ 18 (Acri-1) and at |east one
copy of t FRIMDNISeY atsaengs Wi pengisenseosapy ofySESES |INONG logdfed anuelsic or e

provi ded | Ny 3 3 L L : i a[bgq .
pol ynucl e%étlf1 gggdkﬁlt ch ﬁn%ﬂéégqﬁt%;?%égq%%%%gleﬁgeﬁglg%ﬂsgﬁgﬁiagﬁggt| eO(')f t he
wi | d type8Mcasdquencieosdd cdaydinhteb PS5 5BQ7] DsddBendbwhiCA T €)firstaantisass tcopyne copy

of the wl set forfh by SEQ ID 17 G, at |east .one co
of tnds wi PRSEDDD Mo S8 atttcd B B Qoiitegees P RED: 4 e icens pricthg ar "
| east onesGBRY affischecopyl f SEREIVRIGLHUSARR Safuclolitid cByrdafats! 9933619 30
(GCTTC) are provided in SEQ I D NO 316. Non-1imting exanpl es of

i sol at ed pusl 3 thirdl copy 08 SEQWR NR: orin thedkense orignéationrat pesitien Paa§66.0ne

nucl eotide of the wild.,tvpe uence,.set..faorth by SEQ | D NO ,.16

2011/ 083464Pﬁiﬁﬁ%ifm8é8’6&}1|¥§2§? gitio, the ial' vegtor ccégbj}?“%?[go%‘?nd]é“%’ d type
M6 set f opélpnitectid® skgdNcts dapable@Eléghandig be amibidne tangripbibnilnetivity df t ype
M/ sequence set forth by SEQID NO 18 (ACl1l) and at |east one copy of the
wild @q/peaw%%ﬁh@ha@cs%{ PIOBIO - HyCcogEding (9 aaspegt picomecymbpdinsatsafdhel in

SEQ ID . BNon- Lt . ' | ' ich
"nol ude oo ot aadifloia IR ENEIHES <RiuchBORhRR: R AR Ao e ce
set fort hcdyprBity 4tledvO6 nhbledH@des DEElenentt @fta pre-proendbtheBa PP pronadtet | de
of the wild type sequence set forth by S | D G, at |east
one copy g‘F“ﬁeﬁ%e brvigEe Wil tyes SedyeRds aﬁﬁe‘éghlb@%lé%é%e}n&f’afeast
one CopY it GutiobfidsWiingte SEAURN O coibcuiRt BaibhestRertbd RohOSESIY ACTTT)
and at |east one copy of the wld type MB sequence set forth by SEQ ID NO

19 ( GBTTONGa,ecaph of ithbeat least SEQNEEOUNG: Sdfiences complises hti least i3nuakoctided, @ of

i sol ated pol ynud i d Lch incl,ude. a nutation in at |east one, nugl eoti de
of t e wi FER T SEderheanelsrt PEREApsLErT oGS HseEERPe it at i on
in at | eagésigie il SEE DI NO:AQ Ak tat 9hsPont hRicleblide p¥fiBoMin BHQ fIr ND:HYs 15 SEQ
ID NO 17 (GGGTG and at | east one copy of the wild type MB sequence set

forth by SkQt4dIrowthe groppermditingrad: provi ded in SEQ | D NGs: 319- 327.

Non-limting exanpl es, of isol ated pol.ynudeotigdes which includ tion
in at |east onéji nucPtelg??taoéleo?ucﬁ%)gldg\ﬁfd” ‘?"Sg‘/ eh;g[%ssgaﬁ%lﬁgesegg?r §¥t EIEE;I/BSEQ I D
NO 16g (%T@f,(c@ma)gti on in at |east one nucleotide position of the wld

type Mo set forth by ) )
(ii)  at least one nucleotide of wild type M5 sequence set forth by SEQ ID

NO: 16 (CAATG);



20 SEQ ID NO 17 (GEGIG and at | east one copy of the wild type MB sequence
set forth by SEQ ID NO 19 (GCTTC) are provided in SEQ I D NGs: 328- 333.

Non- | i m twogoexmsgshes of isol ated pol ynucl eoti des whi chPCmaLzdeo@oorut at i on
in at |east one nucleotide of the wild type M4 sequence set forth by SEQ ID
NO 15 (CATTC), a nutation in at |east ,one nucl eotide of the wild type Mo
sequence set forth 25 by SEQ I D NO 162 CAATG, a nutation in at | east one
nucl eoti de pos{ii} onatolpa&tmlevﬁq%popgig@fm & bipefMBtseqesncssel fanhNey SER [IRGGTG)
and at le 8’19?@@[9% of the wild type MB sequence set forth by SEQ I D NG
19 (GCTTC) are‘provided in SEQ I D NGs: 334- 337. Non-limting exanpl es of

i sol ated pol yn(@e) eohti des ondi mitledoridé wéeviad mype Vb aequencdBeaforthelys SEGNED

nucl eoti de of t& wi ld type Md sequence set forth by SEQID NO 15 (CATTO),
a mutati oNFA74 > one nucl eotide position of the wild type M/ set
forth py WO 2Q11/0 RGL/ /¢ ( nd at
| east %ne copyg’éf t%gl%%% ?%&g%é gggﬁglnaégshg?%%ﬁaﬁy%t j§|S()Et(% lﬁgjsNg 3
(GCTTC) aNe: QBQACGE‘(T),I n SEQ | D NGs: 338- 344. Non-limting exarrpl es of

i sol ated pol yn eotlde whi ch e .a nutation in at ast. o

nucl oot de of e vt Hese eicofc aheut Bpe it aispedees ey SER B

(CAATG), mOMmbasTACT Nt | east one nucl eotide position of the wild type M/

set forth by SEQ ID 18 (ACTTT) and at |east one copy of the wild type

VB sequence sefV)f or athlepsy ogeQuchotide of gvildaypr QY13 aequanco veidEuthi by SEQ D
n-limting exanpl es of isolated pol ynucl eotides which

3¢ ']T['?‘g h .

|ncI ude a rrugat(l on'ifi at |least one nucleotide of the wild type M4 sequence

set forth by SkRetid ﬂN@at Ileisﬂ.&le(lﬁ%'féﬁﬁ)ie pasifivh & hmthtéd”lasiéodllﬁ’cﬁlsd tc0SEBQ ID

nucl eotide of the wild type Mo sequence set forth b QID.NO 16 (CAATG,

a nut at i oGk byt ie@ats?neo%k‘mﬁlép SBPStHIgT, 8t {eagfrPnsn tw dgletign andfer gkt

forth by f VB
sequence Egs'? or%ﬂgl%@i%gégg%@%\’loQRQQ %(gé@% t%{raga %ﬁgé\{tlloﬁed :ﬂﬁe éYEéq?%X%&: 349-
354. 15Nomdldotide iposition aopd est whult sohatleatides IGGILA|at posites 234chi SEQI Iide a

by SEt | ONRe S rpiogs bt ropsiemed-Fe st SRR MReiRBe 88  on o

the wild thypeided §6f~yn{1@156tmebﬁé ﬁ%g}akéa NS t&bﬁ%&}mteaaﬂygmcwnpu&aa{ | east

one nucl eotide position of the wld type M/ set forth D NO 18
(ACI TI) aefch mpoltetageme ¢oia., é\up@traﬁﬁ cvdneg\mqwnﬁcy)pibe zser@e uelmféhe tapofter t h by
EES : PmNtogen%gl%%é;rCeT Tle%?:sedgrrel S{ﬂ%\a’ | (iIa gd Ianc%m rgfri)) tt %:E(%F}% %16 1 s1m11arly

mut ation, infbgadted efastth@meEnp@hﬁ@étudend)blame tkedni yp eheMrpoREUgERECERig f Or t h
by SEQ ID NG 16 (CAATG, a mutation in at |[east one nucleotide position of
the wil d %eﬁb@c% set forth by 25 SEQID NO 17 (GGGIG, a nmutation in at

| east one nucl Qédr?iﬁ%@? Sothé Qﬂbgrim;ét}l?s #etjhg\n I}%H Méheﬁ&%laftéy L}%J%&ﬂ%le%'ﬁgf ;D NO

18 (AC111) an st one co e set torth by
SEQ I D NOJotthu@@TMrrmgenprgnnomedr amlﬁﬂlﬂrﬁnb&hnéﬁ-ﬁ{uerﬂﬁ&f ahlongdnism.t i ng

exanpl es of isoglated. pol cl eoti des ich inclyde.a rrutat on, in 30 at
east one nucl SBERHL BRI I RiRGF twer% e SEE 19 & TRUKY MSEED No
15 (CATTthho%t'IH% #anQBadenddific@fsils, one nucl eotide of the wild type M
sequence set forth by SEQ ID NO 16 (CAATG, a nutation in at |east one
nucl ezt i de posAs idescribed abeveyithedat et mmm@assapafmnemqmmtse@? Ia4t 2
consecutive sequences derived from SEQ ID NO:6.
As used herein the phrase “consecutive sequence derived from SEQ ID NO:6 ”
refers to a nucleic acid sequence (a polynucleotide) in which the nucleotides appear in
the same order as in the nucleic acid sequence of SEQ ID NO:6 from which they are
30  derived. It should be noted that the order of nucleotides is determined by the chemical

bond (phosphodiester bond) formed between a 3'-OH of a preceding nucleotide and the
5'-phosphate of the following nucleotide.



type M6 set forth by SEQID NO 17 (GGEGTG, a nutation in at | east one

nucl eotide position of the wild type M/ set forth by SEQ ID NO 18 (AC

|.F1') arwoanilmast one copy of the wild type MB sequen®€Tdroii/oonéy by SEQ

ID NO 19 (GCTTC) are provided in SEQ I D NGs: 366- 369.. According to

sone enbodi nents of the invention, the isolated pol ynucl eotide conprises at

Ieast one copy of the wild type M3 seqtience set forth by SEQID NO 21 (C
"I T1) with addiceoidingl tonisponet ?Ipbod}melmit af gtie sammlnuesademfv@d dtr @msteIZemant

.XnEF’ESeLDaI“%?& reoneiisnds SPmpESEr BbniHua ErRoE%sr e T FESHEs M

sequence sedledtitles, 5 hycl&tQes, 3 ﬁ@leolﬁei GAldddotiesl sfiudidiges, Onmuctpef1ot he
wild type M3 sequence set forth by SEQ. I D NO 21 (crm are provi ded in SEQ
| D NOs: 378udigntides, 11 npgpotides; tIanlUéI@aﬁﬁeISesl%fnucéfmnéGSed 1ponygleptidest ildes
sequerive. Ryl 1B hiReoicd P FRkpBIR AR RIAARAK, 1DopildiddPR0te |\
wi | d t ypenhBesiigsie2d e nsetotidest IileymSEthidB N3 xﬁfrle(oﬁﬂa'd 2} aucteqaidey, @6d in

SEQ I D NGCs: 628-634 t | | | | eoti d
which i NP 281 PBAICOER 3o UERgHE D CHHAIBIES PReTUTRIEpEO
sequence gededtiict I'Blbynél:e@tlhgg Ne» ﬁéclé&:ﬁi-gg_c)% %um&)ﬁaéson34 nntﬁﬂedtﬁ%t 3gne

nucl eotide of the wild type Kb sequence set forth D NGO’ 16
(CAATG anurletidesaso ondeczmtw &7 tmnelenfides, t%aluv&ogdcﬂ;ea%emscéd;otfdost HOby SEQ

ID NG . 21 T D NGs: 370-377. Non-Iim'ting

exarrpI es O1°% osf{ﬁjle%itﬁ %P% gg@ﬂi?@vﬁl ch include a nutation in at | east

?22T$g)cl eozl fleA@I ddsbEboM, Itﬁetffg&?tﬁk‘mp& gﬁ@é&ﬁlei/gémﬁ?iefk hat?%eaﬁtE@SbE(%slé%tﬁlé5 17

at | east one copy o e W ype set for y

(GGGTG) 2%querfeat darwvad t freme SEQp PP oNQ:fie A,ﬁcpahmgqi@ Jomes sgbedieenéeoff Get h by

SEQ I D 8 0 | im ting

exanpl e’s\Iq Vg]ll%cf)M@ é& Et%ﬁ%gl}:ﬁ}]eo&fd %15652%’%@ 7:‘t%hlgj’tle?t’ |1(1)’nli|\kr1§a 1Imeast

?ng _rll_ucl emﬂslétﬂltl@f: sédiEnWslddrlt/?’d)ﬁﬁﬁiESE(IQgDmm :/gt for]Eh bK SEQS:ED :\Ig N(l'JG .
, at least one copy of the_ w type set fort y

(GaGTH) 30 andAét“SF%i’@’Ee“gﬁléﬁ By ovildnypiy Mathy teseeckdo §'eﬁ\‘f3?ﬂf Klesiedusnset h by

SEQ 1 D NGerad ( (e Iublei@i&d REQELELE ifhenkln!SRADED NG E:

S0T1 083Aiael] RepttloiShd REMERECE: pbepls dn SO rﬁ@ exaﬁg’I111 pelude) Steg

pol ynucl eztimpéedimitadcio wiid ItypbeMet snquendeo(PEQ IEtNOea§) mdrietypchéostequI@loaf t he

oot - SRR BERE8, e b Mg WS R oo o Vi ey GBS T N

16 ( CAATNO: Bt 3 Waasipone &qﬁ&lc@f(sEOeIU\Ncyi1g)zmld\@p§M1 (o hDoMOSiY aad! D NO:
17 (GGGTG and at Ieast one co Mf the wild typé M3 sequence set ‘forth by
SEQ | 79 Novﬂéiy;(e@@feq}wnye (9&&955 ‘@eH in SEQ | D NGs: 397-401.

Non-limting e | t-ation
n at Teast ons RS son® SBbRaR SFYE RS EI Bl LIS o Bfefi ol Sy T
NG 15 (CATdds) onahudlaaﬁie 1ﬁ>aemel@pud@1f>ostiﬂitm wthdestpw&o BE@HD]WSGAé@irdﬂhgrt h by
SEQ ID NO 18 10 (ACITl) and at |east one copy of the wild tyf@ sequence

set for t hioPPmSEmRodiments of the dnyeptipn.4he “I?PBIPindé%Iu‘ii% asiaast b 2085

Non-1limt f I I I ati on
ot 1okt O RERERURS o, ot RAALER OIS BOH AL S I B0l r%sﬁa%ajﬁsm D
NO 16 ( QW EGeastatbohe3Stat trast aixmpy4@),fatﬂdmst whdudl 45 yqidedsl alsary 56nadeasebbéur t h by

SEQ I D NQ_ 18 15 (ACTIT t f the wild MB
et Tor by i) 460069, o apibput 53 1GPEaRE D G desshatiisty /PN 408417
Non- I'i m tg@gt fX&HRLES8 Dt Ie§§l|a%@t0b(PQI DéHé{Cabéﬁ’MSd‘éﬁle%'aﬁB‘ut' 109! Md€aspabBlitat | on

in at |east one nucleotide of the wild type Mi sequence set forth lga’htSEQ | D
NO 15 (CZUE)T@)Leasiahm@IODowrmnreatudeeaé&s one nucl eotide of the wild type Vb

t f h b G th
W1 ype N7 SBRIBHOGRSE ghat ihey5easbrd HiGh: = n it bpriedRttaton Feoe one
copy £f tdik?leé’d'f%ﬁnYaQI MBre@UEN§RcRE! tliéﬁétd} &y §58, lakd N@noI?lm(l@Ji th-thé) are
B NG 416995
provi ded in SE 418-4 Non-limting exanples of isolated

pol ynucl essui thm$fx§1herilqt1(ﬂf19k¢@1@alt?ﬁ1t ation in at |least one nucleotide of the
wild type M@ sequence set forth by SEQID NO 15 25 (CATTC), at |east one
copy of the wild type M6 set forth by SEQID NO 17 (GEGIG, at |east one
copy of the wild type M/ sequence set forth by SEQ ID NO 18 (ACIT1l) and at
| east one copy of the wild type M3 sequence set forth by SEQ ID NO 21
(Cl-1"1-1) are provided in SEQ I D NGs: 424-425. Non-limting exanpl es of

i sol ated pol ynucl eoti des which include a nutation in




30 at | east one nucleotide of the wild type Mb sequence set forth by SEQ ID
NGO 16 (CAATG, at |east one copy of the wild type M6 set forth by SEQ ID
NO 17 ( G&0OD@®1/083464] east one copy of the wild type M/ sequanme1/s@bor ort h by
SEQ ID NO 18 (AC 111) WD 2011/083464PCT/ 1L2011/ 000007 36 and at |east one
copy of the wild type M3 sequence set forth by SEQID NO 21 (GYM are
provided in SEQ I D NGs: 538-540. Rbn-1imting exanpl es of isolated

pol ynucl eot i dedcogrditg torsomgdenbwdimends phHiheiinveatioh cths tmvateomis @l eootbighgionf t he

wild type S ence, set forth b EQID NGO 15.5. (CATT.C .ation in
Bt et ShampiE HEoRiaBeh ik ebaheTampet e oubRiioh daterich paf gFER o
NO 16 (CAQTerampik, hanlst oﬁlﬁu@l@(ﬁideoéoditﬁ'@l W ISEQ Yipe N 6S€in bostibjeby toSBQ | D
NO 17 (GGGT(32 at | east one copy of the wild t]g/ e M/ _sequence set forth by
SEQ | D Noubsitutinmmytation; pgother peeqtidgmositiopyin of CE ke MiPradcan/bresyiBeds deaence
set fogth . : 2 |- r ded (i e
Tonon i iR Gt ieidn. SAduflgnaf P S BRAY I HHYE o bRttt teion in

nmut at i on SBQdAD Néaé tabesutyedt eot iddietion nivtetion, hubthatpecdbtide gosdtice irsSEQf or t h

by SEQ I D r 15 1710, tation, i t | east . | eotid it f
Che wil o 19 NOKEcirce febies” 163 SRS mreanTRfSHRIRILE of BUGHERV-copy
of the wi Lt ye nlBe SRR SRSHITONGY SEBd B 12k (TP mdhon,

provi ded i n SEQ 7-435. 15Non-Iimting exanples of i1solate

pol ynucl eatdthizueleptite poritierdia SEQUDNO ®ncanrbeasubjegbiota snbstifutioh eotléldéomf t he
‘Wi | d pe uen t foorth by SEQ ID NO 16 . TG, a nutation in at
east 10nol e B FaEa BT B SpRoemmtnt gl oRE ot forth by SEQ 1D NO
17 (GGGTQ andAgéoriRash spaafi€ empodinehikeMhé thvkiiieh, M SREHEBAGHE tikskohRHt h by
SEQ ID NO 21 (Cl11IT) are provided in SEQ I D NGs: 436-444. 20Non-limting

exanpl es pAlyRucdtaside @f sl ipHentioastopsieet rafilicih nualeptides GGlAtatPogition glad afeast
one nucl egt} . B . r 4D NO 15
(CATTCO), gégﬁﬁartq{)i)énﬁlﬁ%walb q’lué%gtt?d%/ﬁce&ﬁﬁg ngg)s?tlugrgﬁ%;ﬁp EEE\%V IPEEQ y%e Mb sequence
set forth by SE uskd Nfereiit Ghé GhdsS) in@grmddaintornhe rIPPE-1 | asibtedheefoticteat i de
position of the wld t%/\fe Vb sg forth by SEQ ID NO 17 (GGGTG and at

| east Lonettdsyids sequsacadth isojated pelymirleatidebwhichds coyalently eppiugatsd wihe, 21
(ci-rn) PRECY hREht! D NGs: 445- 451. Non-limting exanples of

i sol at edatglgl ynuiéPeot |t%i‘relsse§%%h include a nutation in at | east one

nucl eoti de of Aheordinigdtot sopee hhibedigueetscef tetinvention, the BBERHIDPMNPIudEt{dEATTC) ,
a mutation in at | east one nucl eotide sition of the w M/ set
Forth by BeheSmpipa TS M ot idor asll s Ghertanlrelst 19T Eiby pe v
sequence g&ltsisfi%bﬂ - . by SEQID NO 21 (CTTTT) are provided SEQ ID

NGs: 452- 458. ND 2011/ 083464PCT/ 1L2011/ 000007 37 Non-limting
exanmplles of is@) at ewilddypenMéiseancngesetvipitic hy SEQ MINOs IM(EATIEN, i n at | east

one nucl eoti de ﬁf t&ﬁd%e%é’sg&ue%e §e%qgr?l?8§|8§§llj %ﬁgg&é% |D NQ 16

(CAATG), a rrut(eil ion’in oneé " nucleo posit e wldtype W
set forth by SE® | DwE}l@ty;i&M@A@éu‘Ehbe edrdordlh by SEEL IIONO: AOFHCITAe Wil d type

VB sequence SeEiv)f or ;[vild type M6 sequence set forth by SEQ ID NO: 17 (GGGTG),
(v)  wild type M7 sequence set forth by SEQ ID NO: 18 (ACTTT);
25 (vi)  wild type M1 sequence set forth by SEQ ID NO: 20 (GTACT), and
(vii)  wild type M3 sequence set forth by SEQ ID NO: 21 (CTTTT).
According to some embodiments of the invention, the isolated polynucleotide is
integrated into (within), downstream of, or upstream of any known (or unknown)
promoter sequence to thereby regulate (e.g., increase, decrease, modulate tissue-

30  specificity, modulate inductive or constitutive expression) the transcriptional promoting

activity of the promoter.



5 by SEQID NO 21 (Cl1111) are provided in SEQ I D NOs: 459- 465.

Non-limting exanples of isolated pol ynucl eoti des which include a nutation
in at | easD 20n@spusal eoti de of the wild type M4 sequencepsetiLiorbdwobry SEQ | D
NO 15 (CATTC), a nutation in at |east one nucleotide of the wild type M
sequence set forth by SEQID NO 16 (CAATG, a nutation in at |east one
nucl eotide position of the wild 10 typ8 M set forth by SEQ ID NGO 18
(ACTTT) and at Alceardingonesonepymtafdimbres wif kit iny@eiokBthedspletsd pobaiucleotiddisby SEQ
ID NO 21_(CTTTT). are provided in SEQ I D NO 466. . Non-limting .
exanpl es &' PEEPERSEX SFWBFQOIWB‘QE’%‘? eRlypReleetifle aperthly dindrd ithergle ineast
one nucl egiddieiff cdifke : ' 5
(CATTC), a nutati onni nSIMaC'%1 c;ll %%gﬁcﬁélaﬁggﬁgo&ﬁ%g&%%gqe if'ggﬁy%]? Eﬁ)fe}&\lz\;ﬂ’\%ﬁ /('grype \%§
set forthMyin#eJEcyents NOabseric{ CGEETdHipnal seguearésofromnelamenteXs and/nein the

nucl eogi deregeosi tifo of rtle w |l d tg{fe NI?l sette?éorth by SEQ ID NGO 18 (ACTTT)
and at’ | eBSP5HE 8@‘59“1&& ThEWFE® fIPLlfB Y uence set forth by SEQ I D NO
21 (ci-fro areApesidinged $0mSERLOENMNDE 46t #H¥dntioNOhd isﬂia&éd]?ol@ﬁ@él&itﬁﬁ of

i sol ated pol ynucl eotides which include a nutation in 20 at |east one

nucl eot i deorBprisepat igastcpneyqopy vh theewildiree Mek sepench spiyfogiichy BERAD NO: (IGAATG) ,
a nutatio JfT%S | east one nucl eotide position of the wild type M6 set
forth by % ‘NO 17 (GGGIG, a mutation in at |east one nucleotide

posi tion of thaAceérdthgt tpponid/ embbddifientshofsheSnGdtionNehe k8lateihdlinudedtidat
| east one co ry of ifhe wild ty|?e MB.sequence set forth by SE&I D NO 21
(crur® ar %O’BEE)&PF dbteastpuaeepy of s Wi 3yPeoMosequegss sph forthi bygSEQARHNSs 161

i sol at ed E@Ax@ l'eotides which include a nutation in at |east one

nucl eotide of the wild type Md sequence set forth by SEQID NO 15 (CATTO),
a nmutation i n Accdrdmgttoosvenenembeditmedts off thehiavention, thepisoleds pojyemdentsiet

forth by SEQ LD 6._(CAATG.,, a mytat i in at |east qne eot |

ot 1 on SRS i 18Rt ope et e B irediee f Resn s BUARTRD: 15

nut ati on [CABTC) embht 194 ofélebPPbl Ghe wARBHYDE M5 §dquehe s fistr @SEW@ gfo:forth
by SEQ ID NO 138 SAClTl) and ‘at | east one WD 2011/083464PCT/ 1L2011/ 000007

38 copy ol {GAATIG)d type M3 sequence set forth by SEQ ID NO 21 (CITY are

provided in SE&&&Fggt:ad'go%?eA'%%b?de' I elnt eé? G ﬁ.\/&giotno tﬁeogp le%p)&%ieggféoﬁid%f the

i nvention, the 1'so pol'ynuc urther conprises at one copy

of the w pekiionpehivB isagtuarss S@iparal tohSEY IBE@Ids at Nakt ok fudediide ofhd at
| east one cqopy of the wild t &ﬁjence sef forth by S

M3 EQID NO 21

(Corrn) i PHOSIRS MECHHAPTEF 6t (e SERNANGY DelGiohEes IRIaEhe FrsfhtBHenent
X (SEQ | 1.6); 4 1 - : Mo/

ahi oh ¥ nol ey igolated pobARealdl oD TP TRIES: P ol CALE M Rl BN
sequerice Néx1T)antior bwiBEQpeMREquEbcd (BEHIND): 188t | east one copy of the .
ildt MB t forth by SEQID NO 1 C d at | t -
copy of "the wi NOTTPIAnRE eaElss R Bed R clsp il s naSE fe prear o
provi ded kdpySEQiHDwi¥dsty 814 Xequence set Fori IbySEO D N@MRS §E TS hRLed

pol ynucl eoti'des which include a nmutation in"at |east one nucleotide of the
wi | d typemnBitioeduehbrestsere fuplaotidp i SEOWILD tiee MiSbsemei@saT @)ith by SEEAED one

copy of the wil MB_ seguenc I SEQ ID NGO 19 (C&CTT' C and
at | east Qﬁ’e%éﬁQﬁ@%%?‘Wﬁ‘&g&g@ﬁ? g@&%&%n@g set forth by SEQ ID NO 21
(C1' 1251- 1) ar eNphowiled ckimPes) df Dsdele d4lyRfdeotides whidiofichidel 4ti 18gst &¥panp! es
of isolated pol ynucl eotides which include a nutation in at |east one

nucl eot i deopaf oft e Wil dyps P45 vRqurage sptc orde by f#Q HDoNGSEL (BARGG)18nde

CATTO), t.] I . . i ]

et 1ot t nOBPHBR BB et ERRNGRDP o SBTYDE BAE eddfioeltet o BF R 300 R
sequence Nt 19 ¢GUTTIRY alhsgolidedin SEQ IDAXNDIWH3-66d at | east one copy of the
wild type M3 sequence set forth by SEQ ID NO 21 (CITY!') are provided in

SEQ I D NOs: 508NgR-dimiting examples of isolated polynucleotides which include at least one
30 copy of the wild type M4 sequence set forth by SEQ ID NO: 15 (CATTC), at least one

copy of the wild type M5 sequence set forth by SEQ ID NO: 16 (CAATG) and a




Non-limting exanples of isolated polynucleotides which include a nutation
in 25 at | east one nucleotide of the wild type M4 sequence set forth by SEQ
| D NO 15w0GATiIiS464at | east one copy of the wild type MecsaL20figodobooy SEQ
ID NO 17 (GGGTG), at |east one copy of the wild type MB sequence set forth
by SEQID NO 19 (GCTTC) and at |east one copy of the wild type M3 sequence
set forth by SEQID NO 21 (crrro are ptovided in SEQ I D NOs: 516-519.
30Non- | i nimutatipneinaatpéast ond nucledtaiead tho wiliuype M3 degentd st fortl bydREQ ID

mut ati on .. one nuc| eot | e w)d type Mb sequence set forth
by SEQ I D%albl(mﬁ PToxt eﬁéﬁggoﬁje%p?% “the wild type M6 set forth
by SEQ ID NG Weécdididgfe) somd\emBBdikd<pe3 46 ARG Ehtadhl 1hd) RO é& Ahclt@prt one
copy of the wild type MB sequence set forth by SEQID NO 1 égCTTC and at
| east onefwBisy comprisiag ai least opp copBoswHd drreeMd sequesee betHortisbnS NGz 1

(d TE!Q ang @Jiﬂgqlged in SEQ I D NGs: 520-523. Non-limting exanples of

i sol ated po|(ynuc otides which include a nmutation in 5 at | east one

nucl eoti de of WNoa-lwhitidgtexpmpdsé feiqulandepsletud@iides hiGEQRCUIeND leds dHeATTC) ,
a nutation in at |east one nucleotide of the w/| sequence set

d
forth by SRy ¢fphaeyildype Mihgegprencerset frth bbﬁ@%%%@%?&ﬂ% at Ipget oS set
forth by é&? #Pt%iﬂﬂ%&%@)ﬁ%& 1%'s§fé§§%1fJB9 SEMMDPNG: ") 6T cjPén

sequence s orth by C); and at |east *one copy of the
wil d typemvBat®eguendessete fl¢diidoyof the SHQ tyPe NGB s@&jbe(cd EYfrtlnbg JHE@UDded i n

SEQ I D - 524- Non- .1 it appl of isolated pol ynucl eoti des
whi ch %Qdégéaﬁ?}ﬁ)i%l”i"ﬁ“ﬁf’ in SEO NGRS Cve of the w | dytype Vi
sequence set fNohhirﬂiYing%Qaﬂngle%‘Qf i};éla(eﬁgg-dﬁill@oleo%ﬂeé QASdh RRRudeORYIet de Wi | d
type M7 sequence set forth by SEQID NO 18 éACTTT),. at | east one copy of

the wild egpyeofiBe salfligne dMssaquemnetsht forthdnCBEQ INONO1 46 IEAAXSTIT @) leastdongt

(v s Bl W Ve dab Bl "EBUSRE Gy °SEo' B o TERACHERS es o

i sol ated pakayidkGhenldadesneriiddotide Af UBE waldnypaM® Bequenéd sdt €ash bor8EQ 1D
nucl eotide of the wild type,. NB,seguence set forth by SEQ ID NGO 16 (CAATG,
at | edst Db 184 THO ameDiRvIded iy pEOVMP NO§utMcE3&et forth by SEQ ID NO 18

20 (ACT1"1), aty.l.east; f 1 . seat r by
SEQ 1D No 1o [ QLTI mEFaEBRY b o R R e i3
set fort hcdpy GHG: MEldNGpe M4 §euanae)setfatipby SEQeID NO: SEQUAT NG abBAst5B18.
Non-limting e l.es of jsolated po cl i de ich i ude. a mutation
0 at | eabtPlotiann s M Sratee B 2 p SERMEE R QR dAEALECH §F Isistifesen 1 o
NG 15 25¢01yCof Tife) wid 3Bt alfil Os@ﬁ)ﬁé?lc@tse{ &k b?”@E@UHj eQhi de (eTACE) whd d type
Mo sequence ‘set forth by SEQ ID NO 16 (CAATG, at |east one copy of the

wi | d 26/ pemviativadoeandeasisene fiunledtidepf SEQWID typr M s¢quenceTiet farth bgddiQ dRe copy

of the w . equence, set r . D NO 19 (GCTTC) and at

| east onel"g)ogéqg’@ﬁr@a\%?‘&"l‘kﬁﬁé“ %leﬁ]qwg%clgggé?fort h by SEQ ID NO 21
(C1T1-1) are ppevérddg fonsoaQembBodeni34r HRSinveiNen thd Holaitdddpehyaidlt @ ideOf
i sol ated pol ynucl eotides which include a nutation in at |east one

nucl eot i deeds€est KEPigFien tqfpa kmterdegams c polyaucleesiden opgrallyQlinkedyctheretp  in

(caorq) Gp B roBaSedeRe Byt IR bbbt M Bl MOE oS} RS, 14
type M sp@saiceorsbientobf AddiyioSEQedu2nbkd frath {1&akntl X | and/@tinltkapteseme afopy of

the wild type MB sequence set forth_by SEQ ID NO 19 (GCTTC) and at | east
one copy o matalGd sgqugnses emdediee set forth by SEQ ID NO 21 (C I-1

)are provided i&@cxﬁﬁggl 8 % eBoditiénts of the invention, the at least one nucleotide
position which is mutated as compared to SEQ ID NO:6 is at least one nucleotide of the
wild type M4 sequence set forth by SEQ ID NO: 15 (CATTC).

30 | Non-limiting examples of isolated polynucleotides which includes a mutation in
at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO:46
(CATTC) are provided in SEQ ID NOs:153-162. ’



S5Non-limting exanples of isolated polynucl eotides which include a nutation
in at | east one nucleotide of the wild type Mb sequence set forth by SEQ ID
NO 16 (GhORO1/088d64] east one copy of the wild type Mo setTfinzdiodeyo7SEQ | D
NO 17 (GGGTG, at |east one copy of the wild type M/ sequence set forth by
SEQ ID NO 18 (ACTTT) at |east one copy of the wild type MB sequence set
forth by SEQID NO 19 (GCTTC) and 10 & |east one copy of the wild type M3
sequence set fAicedrding SEQnicDemBpdiden({sCH fHe) insemtiqm; ohd dietbastnoBEQdIEdtide

NGs: 538-539.. . . . Non-limting exanmpl i.s0ol at ol ynuc] eoti d whi ch
i ncl ude ap%tf%ﬁWB‘r‘fhilﬁnﬁ'fatgaeﬁﬁs?&m?ée%cﬁggbd\éaé lstaﬁgeagﬁq Il“ﬁk&&ﬁl"’i@’ﬁuence
set fort hyiy t3RQMb Bed¥encd 5ot ESATBESEQIDNDAL  @AIATGY. | east one nucl eot i de
of the wild tyﬁe Mb Sequence set forth 15 by SEQ ID NO 16 (CAATG, at

| east one copyNen-limmgingickamplepof ilajed pplynu¢leopidespahicipingdydel muEHONGR, at

| east one_c h 1 l.d eq e r , (L8
(ACTTT), &t @F%{aog © %%Cgeo\éﬂgﬁyoé%ete‘ﬁ%g\kf ed“@]y%%q“%ﬁées éééu%ﬁggyys §E@r gﬁtlﬁ]@b;}%sm I D
NO 19 (GQCAATG) apstoaided @RSEQIDENOSPE3-af71the wild type MB sequence set
forth by SEQID NO_ 21 (C FITT) are provided i n,SE%I D NG 540. .

20Non- | i ni ti ngASKIiFEelo tms &d a@wngso@ﬁ/mscm@mti%é At keasti opel pidectide

mut ation I n.: : { f { : forth
A e L
the wild wilpetydd Métsefjoeride dpy fBERD HDSHQ ID7 NCBGEH GCATKEC) end tat desst cmpy  of

the wildt J forth by SEOQ | D NO d at | t
one obby BIEoF T Fa PR S stEReo L B by SROJB ! SR TR, 51 (G
are provided i RoplHgilibs NeBmpred vP4sblated polynhBBotideqiviiidlg ikal¥P] Rsutffoni g0l at ed

pol ynucl eotides which Tnclude a nutation’in at |east one nucleotide of the
wi | d typeatNBasieqpgemisdeotide diothe hwibd tgrRQM4Dsequenacs sgtdanid)y, SEQMP NOoASi n at
| east one tide posj.tion t.he wi| ype set. fort NC.
17" cadra A EREPanER ATRb B abeatilehicipol YEDA\Ee S8 IRl s SauPlR 160,050
SEQ | D NGorthSy(SEL) TON@NTE @CAAEES reqitovidedin SEQIUIDENOEI1A21180. M8 sequence set
forth by SEQID NGO _ 21 (criTo are provided in SEQ ID NOs:548-554. WO
2011/ B83464PCTAStZ g/ t0Gome erppdiments okghg-ipyghtionnthedslatpd @elygpcleatidesised

pol yaucl i j L. 06 j i S j .of the
1o typethu gt ERr i 8P o hbREL A P R RE oy MRLERIE B ot
| east onecellsatizatthaie endothdiml wellsdd Syghea pblyneduetide caeinciude trutbyorSHQ MB NO
16 (CAATGQ),,,a jmutatjon.in at | east gne nucleotjde position of the wild 5
Lype Nb SEIVGoMNAT, WaETPOSRSERGr LOHEREIOTaM ) aidhe BiFaeRSg 8y BFenchetui [ d
type MB Safiigdifa se%%née@ itkon BiémekX! BhdX6Y inkRe g@@ﬁ'&@of ¥k Muthtb@SdqueR&sCopy

of the wild type sequence set forth by SEQ ID NO 21 (C1T1'1l) are
provi ded fromSEMEMXNOs: 555- '559. Non-limting exanples of isolated

pol ynucl eoti deg _whi.ch i ncl ude tation.in 10 at |least, on ucl eot.i de of
the wild type MCULDES cséméee?ms%&u n%yo%é PERER 1% tsejﬁ%'f%) (?]yléucﬁ%qt’éjgi on in
at | east &i?x%gik'é@'a&ﬁﬁthﬁ@n ROM4 (SEQ 2D WOe 19) heh/by REMYV (ST 11D NON1d)yandER | D
NG 18 (ACT at | east one copy of the wild t{IRZ‘IQ\;i Izt(a(guence set forth by

SEQ I D Ndeasw)né@@mr@f theavilk type 46 sentoriddiy SER G Upansiéay anc e

set fort ( T } kN SEQ I D NOs: 560- 566.
15Non- | | ﬁe?%‘r?ggg%ﬂsﬁ%ﬁ“@dﬁpei@ %#éﬁﬁggls%@igwﬂ%es whi ch i ncl ude a

mut at2son i n at Nbedstitingexatples of isdéated pdlyausiedtities waskciVinchaljuenaeatdatinf ort h
by SEQID NO 16 (CAATG, a nutation in at |east one nucl eotide pagsition of
the wild dtylgast nespiclgadide rpipihe gt fypend4 seuenge setrfprthhy SEGSID JN@: dapy of

t he Wi|d{%{,9?}; t r : DM%;O t 1heast
one copy t %%ﬁfg&‘g&;%goﬁg CSEgl?gﬁggX”Sgtﬁgfa&t 5%1%35&%@(?% g%q\lgl 1YCTlTl)
are provi @@EGTG) ateprblidbkDin SBQ-ID780s:181-182Non- 1 i m ti ng exanpl es of isol ated
pol ynucl eoti des whjch include a_nutatjon in at.|east one nucleotide of the
oAt vpe W' SDluEtng SRl At By P bmResrotidsS Cobig Bl ts T RIAI0g D n o

| east pone,nued: el fRIQdE T ! Whtd Y)g;?e V& §&ﬁ!dﬁ&c§etsi%}thfl_5y SEQPYD 6@ hp NO
16 (CAATG, a nmutation in at |east one nucleotide positiion of the wild 25

type M/ s@AADG) anbyat SERt |dDe NOpy 1§ thaGHild typeaM4 eetsfortbnley Sy IBfNOhd7wi | d
type MB s set forth D.NO. .19 (GCTTC) and at | east one copy
of the \M-@g‘l’f’@ﬁiaww@&@&@?ﬁﬁ%@%ﬁ%éésm ID NO 21 (erryi) are
provided in SEQ ID NGs:574- 578. Non-limting exanples of isolated

pol ynucl eoti des which include a nutation in 30 at | east one nucl eotide of
the wild type M4 sequence set forth by SEQID NO 15 (CATTC), a nutation in

at | east one nucleotide position of the wild type M6 set forth by SEQ ID
NO 17 (GGGTG, a nutation in at | east one nucl eotide position of the wild



WO 2011/ 083464PCT/ 1L2011/ 000007 42 type M/ set forth by SEQ ID NO 18
(AC111), at least one copy of the wild type MB sequence set forth by SEQ ID
NO 19 (EobR0)r/BBgbs4at | east one copy of the wild type Mecsamenemoset forth
by SEQ ID NO 21 (CTTTT) are provided in SEQ ID NGs:579- 583. 5Non-limting
exanpl es of isolated pol ynucl eotides which include a mutation in at |east
one nucl eotide of the wild type Mb seq¥tence set forth by SEQ ID NO. 16
(CAATG), a nut Neidimiling akamhplas of isedatedi polyoudlemides sviticho mcbfdethmutdtiod inype Mo

set forth EQID ..17(5;(5(51’. L a tation in as n | eptide
posi tion %t?%?ﬁeog\icvi ]Fltfll\étoo);lgg ¥t ge‘?"ﬁ &H%%S@@?eﬁ%gorth Y(EE&T ﬁ? rwétei east
one copy @ATNE), W htatiyPen MBledd) cheGueR68dIS 6 thearilld typr MEQedinbset48rth CCTTC)
and at | east one copy of the wild type M3 sequence Set forth by SEQ I D NG

21 (O TI TYY 8EQ B NO-dkd (FAATEY anp atderastgue cgegof the wild ryre- Ménset iforgh xanpl es
of isal at | ¥AU ' ' i NGl L in at | east one

nucl eg)g!ti d%ggﬁﬁtﬁﬁg' Wﬁ%d}?ﬁ}?g 5@5%@#’83@?@1‘@%1%8%9‘155Q ID NO 15 15
(CATTCO), a nut Atéoadingnoadontecambodineniiust hetinvkntioh, tHeeisvlated polpeuddwtidequence
set forth b){1 SEQ ID NO 16 (CAATG, a mutation in at |east one nucl eotide
posi t i on Bftheheomprsgs g sastvinescopy ol the, wakd tepeM bsaquencerset &sthrby SEQ it ati on

in at |eagh.9 ?A@tﬁilz_otide position of the wild type M/ set forth by SEQ ID
NO 18 (ACT1T§I, at | east one copy of the wild type MB sequence set forth by

SEQ | D NO 19 Natlimiihg anamples b aslatehpolyopie@llenfwhitteinsdudd & ypetivB in

sequepce set forth b [.D, NO. T1T) are provjded.i D
ion e85 5§ teast e mubleoiet digind vih hereMds aeiEss Lot &S St MO e
i sol at ed @m‘@pr@pgi RETBSPyS 65t i MNE&qGOR s ' DVRO:
sequence SE%I Dzll NQtlgf%gand Ijat I‘ggglidgggécopgqgf wiS‘I(B‘Elfdt@%/ﬂplgy %/%Qgequghce

(SEQ | D N& (AGHTT) aip provaded iaHQ BANOQRAE1Bn in wild 25 type M (SEQ | D NO

17) and/or in W .ype | . . A=l injtd exanpl.es of
i sol at ed pol ynlﬁ%'giél%{g%gwm lg%% hg(g}al’?%egéﬁnﬁlcel%os%de%%l%hoiﬁlgl ug:g n‘}gﬂ"elﬁ\?\ﬁgpdgt ype
M8 sequendtelessttont ondcteobile SEQhé BviNDtyptIMSGehtibnceased faith IlBaSEQoI® NOpY6of the
wld type MB sequence set forthﬂé)%ws ID NO 21 (cri-ro, with a nutation

E
in atld eaSANRE) Ak pideast @ee 6pPY wilfl type M | erauersseist orihbpoSER IRANOL 7)

30 and/ or Aty e %@qg M. i de of the vviIdt,ypelVI?(SE(’jID
NO 18) alrsg( pr ow’dée}gpl}dr}”%ééjdhl D &3)9%1}9?0 . WO

2011/ 083464 PCTNGh-RoTiting) 60007est 8f isolated fdlgnyuiesiias wihickeinchrds dhamv@tionvinsaged
that an isal ated pol ynugl eaqtide which jncludes the w t quence
(SEQ 1D 1 ebyonsylipindtapy quild bEovhd waestos N o8 b3 SER M %3 1S

addi tion (A TTSHSYansha6h i & 18RNNE AuclebBdof th¥iwith fypeMIMepRAcOsetWbHA type
Mb), and/or induced enhancers (e.g., devel opnentall'y related- or stress

5r el ad0ed-lehhBRJE BO:i1$ EMATGRand ot terstraneacopyrad tBpadldf fype MYstqueneeysedf f ect

by suppressin i on, j -target,cell C -i nduced
conditi ontz).rth b?/ S%&ngi\g?'gli%n%&‘(gf E)oar?%pg)r‘r’ﬁ%e ilﬁéﬁ@f%wzgﬁ@memi on, the
i sol at ed pol ynyedoedihide sofiepémhbREmehts| sfaht ifventionPrheoisolated p@l%udwﬂddﬁﬂew

sequence set forth by SEQ ID NO 19 (GCTTC) and an endot helial specific
enhancer SEhercsrreprised Ak iapldpifgcary efohe vailthmendatsst &rth by SEQ EAtNGh 17t he

i sol ated j ' . .MB
sequence CXTST pRE R PELERTRONESFEB IERDRMTEAiER, AL IISEOIRD: D)
type M sEjUWEICETset forth by SEQ I D NO 15. According to sone
enbodi ments of_ the invention, the iso]ated pol ynucl eotjde conprises at

| east one copyNe#limiungexamplgpel glalehpRinewcietides yehich welude@ mpfagien a9 15
f\ICO;C-:IL-|6V) afidedt dnfailcledRBe GPMe WildVipd IMAP&qYPnReQYEBAR HESERCIT NGy 15EQ 1D

(CATTC), at least one copy of the wild type M6 set forth by SEQ ID NO: 17 (GGGTG)
and at least one copy of the wild type M7 sequence set forth by SEQ ID NO: 18

30  (ACTTT) are provided in SEQ ID NOs:203-205.
Non-limiting examples of isolated polynucleotides which include a mutation in

at least one nucleotide of the wild type M5 sequence set forth by SEQ ID NO: 16



According to sone enbodi nents of the invention, the isolated pol ynucl eoti de
conprises at | east one copy of the wild type MB sequence set forth by SEQ

| D NO 19w0GemIi8464at | east one copy of wild type Md segugncmigedoodorth by
SEQ ID NO 15 and at |east one copy of wild type Mb sequence set forth by
SEQ I D NO 16. 20According to sone enbodi nents of the invention, the

i sol ated pol ynucl eotide conprises at |é&4st one copy of the wild type M3

sequence §efATENt 2t least gmrapy afithe wild (typel6)senfedthdry %EﬂdDH‘é@l &7 (GEEdIDi ¢

h A nbodj
haancer BEIERAS ons sopy SR IRP LR S TalBROSII LR RLSEEEONGE B0, e
sequence @@Cﬂ'@)iﬂaﬂmvl&&ﬁnlsn@mms%!m TTT) and at | east one copy of

wildtype M sequence set forth by SEQ ID NQ 15. Accordi ng to sone
embodi ment s of Npﬁélmlﬁvgﬁwaalesmésql%teqi Rpbaudertdes cYlish infdudeohpritaion it

| east gne r

(crrri§ a%ﬁfég% %a&%@%d#gkg%t{p%lgg?% tﬁﬁeq%‘gg%ﬁseqﬁefr?%gbye %90 hﬁgy 1i’iEQ | D
NO 16. Ac(ﬁbﬁ'ﬂl‘@@; & muttiop ie gbledstnert mictebtitd ef thevseﬂdi itype, MSFB@quamb attefdrth

pol ynucl ept ast one co e w| e uence
set forth®b §g§5%9ll\%9% %‘Iir{é}ﬁ%am ape F‘é%}’s l‘ﬂ dYIg\ﬁF‘?/@@%g S
sequence H?tNdOI’}t{]G @Eth[athQst o &ftthla%ﬁi BMEQBYuchbe ¥it!forth ype Mo
sequence set fort 2011/ 083464PCT/ 1L2011/ 000007 44

Accor di ngSEQ IDoNe: é&bﬁﬂmms mf)Vltihéln $i\3/@riD|N)®S 20&@09 sol at ed pol ynucl eot i de

corrp es at | asl jone, co uenc t forth. b SEQ
D RATSS CenlilpREco R Shobdmels 6 fnf Py Miiots MERSRahafade
SEQ I D NQed&&s(éigéE@bnaﬁcbeﬁ@ cﬂruiﬁtathﬁimgaius soegiucicotie bpB@Bly EfHdemerto.
5Accor di ng to some enbodi nents of the 1 nvention, the iIsol ated
13

pol ynucl edtGhrerlznyiicadide can include mpfgtorsyigyMas MﬁhMmrldéortWemme E@Q‘H@ﬁce set
forth by :E[\IEI} €, P8 in®

seqguence (?leztg% Slfe B aaﬂ-lg&%]l %q@%igﬂ)?ltf%t% Ilena{;hte rh%n&%%? of wi | d
type M4 smthﬁe&@qsﬁtceéﬁommlmeISEQ | D NO 15. Accor ding to sone enbodi nents
of the inventign, the isolated nucl eqtide 10 conpri ses. at Ie st. one
copy bt the wifEeYiH8 woggqa@hgﬁn{e s ?‘gﬁ‘f’h‘nﬁ?/m@EQﬂPeID‘SRI%mdzRO ‘?qulf*f 1

1), at | eashpfies af RAY &Hfe Mhtafod yrpemléﬁyﬁee K%msﬁtNJDOESﬁaMorﬁﬁ%h@tﬁl@ 19
(GCTTC) and at | east one copy of wl sequence set forth by SEQ ID

NO 16. M5 (SEQEDNG:4 and lswﬂd tpEph 6 mfwﬁl yf SEQADiMOeht (66GTiGje i sol at ed

pol ynucl eoti de,.co ses_at t R |.d.t uence set
Porth by Seq | BoRRGE Fxfnplef 3P jeoffie GoRbudtotdhs Mith iR 4 Fytifanye
sequence geleadt WrlehnitYeoBd dehéIdeQy;(mETgaqueﬁée !s@af@hhmye SecpyD afiowiikd type
M4 sequence set forth by SEQ ID NO 15 and at | east one copy of wld type

Vb seueneAEEE) ansha mugiogmua 19asmene ngcleotide positioncf dhayild éymMé selnfiedilli ment s

of the i h b?[t(?) l. at | east one copy
of the w }‘?§%0951\I\IE Y %gnce gaer or(!’ét(c;1 g?“j@ W%OS%'ZO (CL.1-11), at

| east one COpyNOﬁ ll\tmhdg ey@aplbB of éxplted polyaticléatides vﬂﬁctﬁﬁ@ldd@ Nutatdn(ieCTTC)
and at | east one enhancer elenent such as wld ty

and/ or wi $dlestprenpucietide fethe Skl (typend>1 ggquence i fAEtEo‘?)thg&?I ?%nggnég)
enbodi ”E”GOéAR'ﬁ“GzhEnd Q‘fﬁﬂ&ﬁ&i‘hn Satgﬁaétscﬂlleaxfu%%oagt%(}SHHﬁ!)ﬁ%‘f 'tﬁ’eeweqz R 84 | east

one copy e MB wt Itiona ng sequences s as at 25
| east 250nefocthby SﬂQéD\M(DrﬂIQ(‘FIéGWE})ammmmded@rSEEQIID NOs: 294,223t | east one copy

of wild type I D NO 18) uen EQ | D NO
Ta, "Cracn) T anGptmES CUTBIEL Bt SOy FLEP B e TG edttel - SR opy
of wild téipﬁa%r@%c?éotll(i@@tth@rlﬁlm&ﬁg Nﬁnsédﬁewe s foRth By WEQAYINGD 16SEQ I D
NG 22). Such pol ynucl eotides can be used as a non-specific repressor.

30Accor di (GATECE emputetibo i aeleass ope rulgkeotides efitheonild type Mé@bameelde set forth

| | het
ol ynucl bt SEE N6, CAATE) & BoGTPh L alleaft ohE oo e sition of the
2011/ QB340ARGH MM R 110PBHIBEQ ID NO: 17 (GGGTG) are provided in SEQ ID NOs:223-
231.



45 According to sone enbodi nents of the invention, the isol ated

pol ynucl eoti de conprises at | east one copy of wild type M6 sequence set
forth by waQuiidsbky 17 (GGGTG and/ or at | east one copy Pofi/matoidodogere M/
sequence set forth by SEQ ID NGO 18 (AC 5According to sonme enbodi nents of
the invention, the isolated pol ynucl eotide includes at |east one copy of
wild type M6 (SEQID NO 17) and a nutdlion in at |east one nucleotide of
wild type MB (BEQRNG: sahy embodiments ofNde- iniventidnn gheeisatgpéde polyhudleaidat ed

I | eot whi ch I de at | t. il
17)” an alHIEE PO Bedbast mya . wot o b sheo e ol P b0 580
ID NG 19) A@T?T%”OV' ded in SEQ I D NGs: 23- 26. According to sone

enbodi ments of the invention, the isolated pol ynucl eoti de includes at |east
one copy of W N@ntlyprémwxe@ﬂgs IOIDlmteda))lyande@tldmmhlﬂ@)mﬂth*ﬂeail mjusaiom Bne

nucl eof i de exanpl es
of 1 oo at et s b dBTidico et s 0B hsmenses et ofuty SER) TDIRORIATY B
M7 (SEQ | gﬂm C}&nd Qﬂﬂltﬁldﬁﬂh&i le@st dnd natlebedspositiva dfubd edltitgs: M7 sehfprthi | d

type MB ( IDNQ 19) are provided in SEQ 1D NOs: 27-28. According .

to sone ehHOELEWNG: B (ﬁ Tvasg proyidedin SEQHY NQsP390#3Mucl eot i de i ncl udes
at |east one ¢ -lﬁfgt]ﬁ%e‘}i@;ﬁ S sdlated an{}Qﬁo&J vrhléﬁ i G@RL 2 AifarfRPY Of

wildtype M7 ( a mut tlonln at | east one nucl eotide of
wi | d typeatVRaROoreShh2l¢dDididf tlﬁ)wﬂd type MAseqreden gett orthome S¢ith dDi NOntls of

t he |nven olated ucl eoti de i.ncludes a eas one
W 19 o GRATE ARG s ase) To At IS Gt cltns nasitnn 20 he Ratd SBF 257 B o
wild typefdvﬁl By 5EO 1B NG 14.8 ACTT'N?Qré fgﬁ'vfdeﬂgn SEAD ROs2B7izel at ed
pol ynucl eotidée which include at |east one 25 copy of wild type ML (SEQ I D

NO. 20) and a Mendimitingiexamples @ddsolané pnly@nelow volfich frclydel @ muggonvB ( SEQ

ID NO 19 I’OVI or.ding to
sone enmbodl %@ﬁtt of% ?‘fﬂq Qfsﬁg %ﬁd %ﬁ B?Gaute g‘%l gg)ﬁtglc‘?%gtE QdéDﬁﬁg ulges at
| east Oneg ATDTC?fa WhutadiohVipat Mhst2eQuci2obtid: o &he w11&ftyﬂeEMStseqaﬁloe&Wf0®ﬁh wi | d

type M6 ( g NO 17) and/or at |east one copy of wild type M gE]QID
NO 18 3by &K@ I NR:atd CrAARGA andemByutasion 1%@&!@@%&9@@%6%? B°§1§}B'é° ¢ SEQ

ID NG 19)i14 type M7 Jﬁ??orkﬂ 1;';‘:6 SE&&W‘S@@@%{; %SIE(%BE hgesy whi ch

i nclude a rrut In a ast” one nuc Q I D NO
19) and ap43. east one copy of wild WD 2011/ 083464PCT/ 1L2011/ 000007 46 type

D NoL 18) ar cASPHingcls somppheidas b ppinvention, it naiAEe oS "o

regul at or Yurllﬁ?lc@ﬁlgﬂségoeltﬂ%@ o8Ot S @hdqm RS kb'iﬁfgrtBQﬁIOSEbrlﬂ) NO: sigme
enbodi nents of Invention are provided (7" SEQ ID NOs: "633-644) 5 in the

Exanpkes §@GGTEH aud cit least loopanutation in adldotyge g7 tset frthabpediQ dP NEWwd 8
enbodi nmen Q&E@he invention, there is provided an isolated pol ynucl eoti de
conprisinégg | ei ¢ acid sequence which conprises a first polynucl eotide

conpri si ng t he NpLirkitRE HempRSIdF i§dtitkd %)blymn@le@ﬁ@ers wiith fifdlbde Hymdtdn 4 NO 13
and a second pol ynucl eotide conprising at |east one cop g of a nuclelc acid
y

10sequencet kabteereedudledidet plethyr wilg tepm M‘k sequgnes set forth by SEQ dD)N@: |19 t ype
N Ot R G A A AT i MRS e
by SE@ | DSEQ IDLBIQ: BZTGGGTG) and a mutation in at least one nucleotlde position of the wild
type M7 set forth by SEQ ID NO: 18 (ACTTT) are provided in SEQ ID NOs:249-258.
Non-limiting examples of isolated polynucleotides which include a mutation in |
at least one nucleotide of the wild type M5 sequence set forth by SEQ ID NO: 16
(CAATG), a mutation in at least one nucleotide position of the wild type M6 set forth by
30  SEQID NO: 17 (GGGTG) and a mutation in at least one nucleotide position of the wild
type M7 set forth by SEQ ID NO: 18 (ACTTT) are provided in SEQ ID NOs:259-264.



(tv) wild type M6 sequence set forth by SEQ ID NO 17 (GGEGIGQ, 15(v)wld
type M/ sequence set forth by SEQID NO 18 (ACTTT); (vi) wld type ML
sequence wWot20fianss4s4by SEQ | D NO 20 (GTACT), and (vii) WCITaL20ypeoohy
sequence set forth by SEQ ID NGO 21 (Cl11l); with the proviso that

t he second polynucleotide is not SEQID NO 6 (elenment X), and wherein the

i sol ated polynucleotide is not SEQ ID MO 12 (PPE-1-3X). 20 According to
some enbodi manNsndifmitihg ekamples o isolaed polyhudlbeidek Iwchitly peeludé, a MutatioB,inM6, M/

d/ ML h to tail (5':- th
Fespect 18 ERY el Bhatane suid g febedseesa tstpra By SBO°TD NG2A5 i ng
to sone e(@Qﬂl“ OBt Sutioh ﬁ?aﬂ Ié)(ﬁ'ﬂn'e%cle%ﬁ&é" of)fhet\bi@d W(;Je(MB' ¥B&ueMbe sébrorthB., M,

M/ and/ or sequences is placed in a tail -->5) orientation
with 25 rbysﬁE@t I HO: Hé (PPRA TG ronwaEen eat le@t Dhe m}cl@rﬁrgelpbsmm the wild

B, VP andPOMRE B BN SER 0Ne, G i ot Mol R Hkiede, T

or tail t@shﬁﬂﬁeftn@dﬁlertypeemaetfoaﬂhwsm D NO: 1$§4o©mm;ﬂwmédm$lﬁbtype
M4, Mb, ,. M/_and/or ML sequences, and/or with respect to the

ori ent atl%N&S 26370p NO 13. 30 Construction of such.viral vectors may be

'n Sanbr ook ot PSP ouft, AppAd ol BEMAMER, B RoRE MURROGHE oo

Har bor Ladymn@ises yt leNa\Mn‘e(@:bby @19&9\;&&1&9@) M&isaquaie set forth by SEQ ID NO: 19

2011/ 0834 L201 /000 07.. 47 Ausubel al r Pr tocol
Mol ectf (Gféfﬁéwl b 5ga IV Lipg Osaﬁgat%aqwms erifpl ﬁ? gyen éfiééﬁoet
al ., Somam gd.?g)ne Therapy, CRC Press, Ann Arbor, Mch. (1995), Vega et al.,

Gene Targeting,” CRC Press, Ann Arbor M ch. (1995) Vectors: A Survey of
Mol ecul ar O onNngllvetmg)ﬁsalapids trﬁ@plateLdsletzlyn@dmléﬁwhtdhsnclm DmMuENipBsin

(1958) a0 208, el 08 SFOLISR ket 0P 8Bl o o 15
| nt er nat | @@ TEPMd £3akisoBnd\Ebp30SEhd 33 ILGpe Nl‘@s&fﬂ@ﬁ&l’ﬁes forth WISEQ B BO:

|ncorporated herein by reference. As used herein, the term"adm nistration”

refer5 t ol HtETEChgedroified WgS]%QélalﬂQ%W&@Z?} agent, such as an .
ant i -angi ogeni g,y 'hlhﬂtm%? Sted b Hordi¥d ﬁ&é ﬁélgcﬁﬁfek ‘(xf’hb&f) fude a mutatyﬂemv' ral
n e a

vector of this aspec presen Ion nma m ni stered per se
or as parit leﬁsta)rqahmrdlmdutafcmb vmdndr}ny;m MSonethh@hsemlfsnhlb}cBEQeﬁ)d\IO 16

physi ol ogj ca acceptable carrier. T urpose of a

conposi tlmjgéQ én‘gétclief‘sttt(’&? éo%ﬁftrﬁeé‘(‘r(gfyg’ﬁﬁgﬁequﬁ%‘: ? n‘?%éﬁ@ﬁ%hﬁo ‘to an
or gani sm 1dl EASTYEPSke 5@3&135 A RRGEVE0-98F. conposition” refers to a
preparation of one or nore of e active ingredients described herein with

ot her2acheni cal Nomrqunuhegl exaspleh oassollﬂwfb pollyogtrlc(aidey vehigh diglule camutagion iand

CHELD M3 AR P RGRAIE R RPRY AR Sebprf Aol e

"active i @«mp @tmutraﬁt)@ﬁrﬁ aft Radt Qﬁ’le\ﬂufzﬁbtlél@ﬁf e wild type MF esQitnce Qétnieat | on
account ab for the biol ogical effect. Hereinafter, the phrases

"physi ol oy 8B 1P Ak eks Teameng @i leaamne estpar ofetbe el do P M3 sediened e
carrier” whigh s‘@cglﬁﬁq(b”f c,‘é‘f‘f@f &i&eecf’mrseécgbtbﬂ)saz@%i er or a diluent:
cau can rri

that does not e signit at| on to an organi smand does not

abrogzt e the bNohgigiitiag erarhples oy mlruied)polgﬁﬁcﬂe(ﬁﬁie@fwmaemwdem ﬁmeatmd in
corrpound An 25adjuvant_is 1 ncluded under these phrase Herein the

term exc‘itplleé?‘itmer’@%%f‘roél ¢ Pfathe iwidd tyneu N4 éf’r?é‘én%‘éf‘écfofth b&’ PES HR Gt ileal
t f t f t.

St cs, (ARG Al [eAfiank by, bt By B UG & o of SIAFIBNONE (GELTEhen

cal ci um pimls phhiast, ovwacomust shegarikl gipd Mppsguaicesdearfoith byeSEQ H3eNO: 19

derivati V(%CTPE)I grtelp?owded%%ts%d ?D?\?(gsl I2§4 g&d pol yet hyl ene gl ycol s.

30 Non-limiting examples of isolated polynucleotides which include a mutation in

T

at least one nucleotide of the wild type M5 sequence set forth by SEQ ID NO: 16
(CAATG), at least one éopy of the wild type M6 set forth by SEQ ID NO: 17 (GGGTG)



WO 2011/ 083464PCT/ 1L2011/ 000007 48 Techni ques for formul ation and
adm ni stration of drugs may be found in "Rem ngton's Pharnmaceuti cal

Sci ences,woldbroikosBishl i shing Co., Easton, PA | atest editipomjiLwhi/elworrs

i ncorporated herein by reference. Suitable routes of adm nistration may,
for exanple', include oral, rectal, 5 transnucosal, especially transnasal,
intestinal or parenteral delivery, incPluding intramscular, intradernal,

i ntraper i ¢shehlleasts o gopnebdube avild iyper Mbeshquengeyset fpub tiyoREQatD vigDt 14s

i ntrat hecgl rdji~ ect i ntrav i »od acardiac, e.g., into the right or
| eft vent @%Eﬁgﬁ gfé&&?Y‘%?@%nﬁ%d?‘ﬁgw@%%ﬁé%or onary artery, intravenous,

i nrtaperi tOneaNonilﬁﬁi[iﬁ?%S&hpleﬁrof lisoldted pulyaticledtides twiidls inchudel 4 Agitdlon ihect al ,
transdernal, intranasal, vaginal__10 and inhalation routes. |Injectiaon of
the vi ral 2iviastome nml%ptréiesqﬁg tha| Wild fiyRg Mth sequence et forh %SEQTBJaeNQf 5
adm nistr gt : i ; HROsH t e
adm niSZt e?%%??g)’fnmluﬁl-u%—g? i \é{%{egéotro\ﬁggftu-g%g??éeﬁf set ?éll trt?;d)% rlf[ﬁ Sgﬁltﬁa&géars %tlafglrj ar
enbodi menby SEReIDy NGl 16v@EAATE),cat leastpos copyoolsthe tvaidpfpe Meé setdiorthitgt @F@d i n

an injectj r.Ad I Nt ravenous drip. he .prese i nvention al

cont enpl at[ggcgn]gil E%@E‘fﬁﬁ "‘6“8 3 E‘?SR/W%?(PRYe%E'gF v IP‘%WBF :}‘éﬁg SeHeRGOPG ,fOEEE’eir ess-
or mani puSRHETY NO: | ITHOTTCTaRPISAded HESEOID 1ROMBD2 3031 N sust ai ned
expression and i nmune tol efance to the transgene product - such methods are

descri bed for dpadiphiting exaaplak oétisoddted palynucigotedes pyhich molpleedrbwtat®0g) |

phar nibedt! (AT CrpidiaidEet G B¢ M ek st 0fel SEELIRAVG! o5

exanpl e, (CATTC),¢1dadtoef coph@fphawildagps Madequeneasi fordrbydSEQAN MO: 8o t he
tissue or tunor mass of a patient and even nore directly intg_the tunor

cel I's t hetelVEsandHdeashene PRY20T B8 NIl IvPF OAS seuergesep frtuhy SEREANQN may
be manuf agy ktﬁé‘f’r& are%gox%&fﬁlsssﬁﬁ Il‘ﬂ%d)s:?@f-&%@&' n the art, e.g., by nmeans of
conventi onal  m xi'ng, "di ssolving, granulating, dragee-making, |evigating,
ermul si fyi ng, eNoajsnitiag iergmplesof agpdted) polynhgleptindek ivehicly inmholees smation in

Phar maceuti cal conpositjons for yse in cordance with th r

i nventy on?t kast ‘?fﬁgg'ffieqi’éi?rﬁfl ‘Qf’e"ﬂhl‘? ﬁ?’R?oP(@iﬁ?q”SH%ﬂ Sﬁ:ﬁ?ﬂgrbﬁgﬁg{gﬁéﬁgb&mmr e
physi ol ogg@&Nm), AQeREGRPEAR & BEWildSyPe SOTTRY §hdégse§f&lh%}€9E?_ BNO: 18
auxiliaries, which facilitate processinhg of the active ingredients into

pr epar at i STWH) aiy atdeast bee aemdoftha ikt ype iM3s¢quendey sgp &ortlf by FEQAID DID:i s

gg?i?%%h%ﬁ@ﬁ@@%ﬁﬁ%&‘f%& %%695{}%31 Ejozg'?l onY\Dt he active

i ngredi ents of Nohgingfiag RREpleh Q)ﬁ'iscﬂél&l)?siyhhéleotﬁﬁi:}s viascl aiondead amhtdtidonaigueous
solutions, preferably in glfysi ol ogi cal conpati bl e buffers such _as Hank's
sol ut ?on, atRieagjepnes nug¢atide o, therw )}ﬁ?eol\ébﬁ%%en%eaﬁﬁtt forthf ey SERHIDtNQhdRucosal
adm ni str gt} e ant. ri . i are
ased it RAEPGRCRGHIER 1 af BRSARE fftolifl bF e B i 1S, au TEAEA B
For buccaby SEQ 1D NO: a6 (IAATGE ac toaptosiiet copysof mhy wildkepd ME dequencefset falthet s or

| ozenges fornul ated in conventi onal manner. F adm pi stration by
nasal i nhBY &FbH) W_el%@ﬁﬁ%ﬂ ﬁ@ﬁ] abileapt g ‘B?Pyu%feth%lé’@i%{ B*Pﬁ&gée‘ﬂ"r?é‘c‘brs%tsent
I nvent | O”f&{heof%mﬁ'r@@.tidg(ﬁ’@i‘réggrzc&)rbﬂdéd‘ﬁl %u hoasagigsol spray 10

presentation froma pressurized or a ne izer wmth the use of a
sui t akd e pr opeNoasdimitiag gxamgles lof asodated ipolymodiestides eyhich imdhidsr o friutadromnst hane,

di chl oro-tefrafl uoroet hane or carbon dioxide. In th se of ssuyrized
aer osol , i‘tht?aﬁo%r%fggu ?ﬂt@en‘éfythﬁewﬂfgttg%#\ﬁ‘éaewnﬁer 81 @ftﬁgb%s&g? @3%@ el iver
a met er ed(@RPR0Y -at (ARSI pFRBH AT type M6 Sdt.fofth By SEIRINO! T/QGGEEGHN a

di spenser nmay be fornul ated containing a powder mnmix of the 15corrpound and a

suit abl e piowatonbagpy sfithe wid typet M3 sequense aetcforth by SEQ TReNphdBtA§Ek)cal

am st 810 66 et 85 iy B ToE ik B AP bt R B30 YL SEEL g o 19

For mug@t i gg:@ﬁgg ale'jr&GHEPH SEY IDev@Besented in unit dosage form e.g., in
anpoules or in multidose containers with optionally, an added preservative.

The conposi ti oNondiyitins exaoplesHb diedateth polysurlaptidessvieh dnalirds » mytatipnoin) y or
2ALPIUS Vethieg'%tg re ﬁ‘lgéi'e&Pd‘é PRt A ftg;ﬁe”&%é‘tsé’({%né‘e%&t frfil6) sk ISREd6"9:

stabilizi%g or di spersing agents.



Phar maceuti cal conpositions for parenteral adm nistration include agueous
solutions of the active preparation in water-soluble form Additionally,
suspensi owe 20fl/asBws4act i ve i ngredi ents nay be prepared agCapproapoicatie oily
or water based injection 25 suspensions. Suitable |ipophilic solvents or
vehicles include fatty oils such as sesane oil, or synthetic fatty acids
esters such as ethyl oleate, triglycer?des or |iposonmes. Aqueous injection
suspensi ofSAARG),c htaai cmescwbstoﬁtimesi,ld tyipe Mi6 setdoriabe SEREIDY NEX dSi(GGGTG), he

pt+onal 1 1c8h8n FepEREINTMIEH AN eaitner erair 351 G HBNG; 18aCF I mo0n: o

whi ch 30i ffr eagast bge @@;I;uef lthd Wirf tbeeM@cgeqM@ndew geitRWySSEQ A/b hew fior the
preparation of highly concentrated sol utions.

2011/ 0834W¢1&@MQV1®@U@@E(5@3NQ Bthati vel y, the active ingredi ent may be
i n powder form,fon ui tabl.e vehi.gl e e,
pyrogﬁ free v\n/%I ﬁ)h &HIS P(f)rﬁSOiab C?B@ mlﬁ‘geomfﬁ Chalrﬂr?}au?g?ﬁ I’n(':J;al Bh'ih
conposi t i nleadt dﬂ&emn:lléiﬁﬁetofl thy eild ypen®y sdquendeeset foftﬂrwaEQen)IN\or ast al
conposi tiogns such as suppositories or retention enemas, using %@
5convent i G TGy ﬁp@gsaﬂewn Blalsast onp amclsetidoebihentild BipedVS é@WC@ F‘iﬁ fthdes
Phar nace it (9,% i t

i nventi oﬁl;)% %gpul?e)mgsnlgo i t|g§g af/t\hq%rsg?é]é) (zfctlth?\‘/@mg ?fgﬁtfgﬁgrg cont ai ned
in an armlDINCEfWe(GGG'EGD Gt deaki encecdplyefitid wﬂd&ybqowmaqmench/betefostpém $EQal |y,

a therape t unt means amaunt active |n red ents
e Wi ﬁy @éﬁ%f‘?‘i&% 5 CBP&\Péa]Fe W%ga}p'p%ﬁ%ﬁe@ugﬁm

SY”DtOITB %QQD‘N@OI@RECWCQMeﬂrSMH&IHxSEtBQEINO@qgroendOCII ne cancer) or

prol ong the survival of the subject being treated. Det erm nati on of a

t her apeut i caI | Morflindting exarmplosinf isotatedepolymuclédtides nhidtnjngbideia putstionHose
skilled i art speci al il of the de I . Rrovi ded
her ei n. F %1 Ut %ucgﬁog gy&%fmg% p% 4r X o] e ttatlﬂréﬁq)aleﬁﬁé ﬁ% @e@ or of

the prese@ATTERAth@AEton M £ dhsbenesffHsidd pasiaon of 1 wild By Mé edtifodh by
criteria, includi ngycl i ni cal presentation, biochem cal_ paraneters,

r adi olSogi $EP IBMOuAT (GEGTE andeat lqagieone; Gppy sHheHd Ay Sequance sedprths
I I . I :
eval uat edtil f? £6'H 16 I@g(@@rp?;g? a{ég{/rﬁYlﬁéd IJ@E(BQI) %@I ) gf’.”p ary paraneters

Bi odi str ron: for'e VI Tus ood and urine
sanpl es, expr eNen-bimithg Emmlfalas oﬁ 1stomﬂftlsgaimuc(1mme$ whichhinehdlp a2@Atitiobddi es:
for exarrpl e, levels of tot

Ad 5 G and t ti- AdS5
ant i bodi ¥ a5t Qme pcleotide O?AIH M ?Félﬂl ’é‘?egsnet ftjé?tﬁ rahgéeﬂg\}\g I
Wllebra AE@'PGS’ ra mifién ul\/ﬁ%ﬁa-oﬁé‘ﬁtm\l@@a%ogl@iﬁﬁ g tHerbwtl(h"%flp@ heokt forth by

Cyt oki ne 1 evel si” for exanpl e, peripheral blood cytokine fevels (e.g. IL-6,
| L- 8-2025s¥Q TRING: 87 (GGGTG) andrab leasessotopy: ofmmwrlddypmhv@som@ncanettferth

measur ed Ong or _ot.h ans. Tunor response
can then Be %&I&&gpﬁg%éﬁgﬁhﬁ%wgﬁg&@ I@ @55 %ﬂguch as Response
Eval uation CriNehdligitifg SRdrhles diosatddR6IyRldleotitiae vxEHiétI ﬁfchﬁ\iecaaﬁuth@loﬁ\'iﬁ' uat ed
at any tine follow ng adm ni stration, and can al so be conpared to

pre- dosi r least s, nudposide o the dvik pe Wes%lvam%aftqtcfﬁftbrhyt eFQalRM0adsessed
21" b BLELTLCANA T Ry BISRRELR MERL o A SRRy 7
mont hs, by SEQ ID NO: 16 (CAATG) a mutation in at least one nucleotide position of the wild
type M6 set forth by SEQ ID NO: 17 (GGGTG) and at least one copy of the wild type
M8 sequence set forth by SEQ ID NO: 19 (GCTTC) are provided in SEQ ID NOs:334-
337.
Non-limiting examples of isolated polynucleotides which include a mutation in
30 at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO: 15
(CATTC), a mutation in at least one nucleotide position of the wild type M7 set forth by



WO 2011/ 083464PCT/ 1L2011/ 000007 51 about 6 nonths, about 1 year or nore
post dosing. In sone enbodi nents, the evaluation criteria are assessed at
day 71, M0,20288384 day 56 3, day 1124, about 3 nont hs, PabaL2016000007t hs,
about 9 nonths, about 1 year and about every 3 nonths thereafter for up to
2, up to 3, up to 4 or nore years post _gdosing. 5Determ nation of safety of
dosi ng or gs' n%regi men_is wel | withinf the ability of one skilled in the
art. Safe? 8&3% G 134Kl and @b Aashepe eopy ofdhe wildl type M searenge seinforthdi ng,
but ot | bk Ro: 4biBLaTlc) RFERHUIRE P SRolIPYE 338dagr 0an pal hol ogy,
presence ot abnormal vital si'gns (e.g. pyrexia, tatirgue, chills,

tachycardi a, hiNoerimitisg enamples siff iipdited polyndcledidesivikigrh ifvdwdt © hagtionailhues

.g. h i h t if, d the lik hem st
i bl yor SCleAo s Prr e o o or b T, plosc et 50 kot SECh AR Radgse
ALT, AST, (@AA!TG),bi ﬂlu?a'ﬁf@ntiﬁﬁt lehdtBhe flﬂﬁe&ﬁ@&po@gﬁn_o@ttﬁé wild type MF s!:'tsféglh rﬁgr ein,

the term"anti body" refers to a nolecul e including an antigen bin site
whi ch speERiIDaNOy 18i(AG T ramd rab teasicans copy 1of thmwildttyppeM8 sEhecnice sen forth

"ant i body; | Iﬂpbdl;ir N lLecul e ) I f i,gnal fragnments

t her eof l% éﬁéas @ Eg&é&%){dlﬁprg‘%@e%\l}l g\ﬁétmzﬁgsgggéége of binding to
macrophages. TNesginkiung tekamples ahtidopaely pbiyageTestides avtfcid efdumth AmitdiRhl i@Ws:
(1) Fab, the fragment which contains a nonoval ent anti gen-bi ndi ng fragment

of an ant#blsas RS Bedlgaside Qfnthpevild dypec Mé Bgauanesesatiforthdty WEHE D IN@i Body

ith e i i i ; F ght [ I f one
Weavnghaﬁ%yg%’géggiapo% ?1%34‘ gg%r@ﬁtﬂug ngrl]e g% |b%%é;wr?gllgggf®e?ﬁ%%é@§ﬁtﬁbe 20
obt ai ned by SEQdR Ny 16H{CIAAEG), iahoutytion irhatdeqss one niicdédtidegdsitionrofdhecwilan, to
ield an jnt | i ght .chali a_portjion of the heavy chain; two Fab’'

?‘“r agment stlyB? y@sﬁtﬁgﬁﬁéygﬁgéﬁ[ﬁ%ag (ﬁﬁd |13ed a(‘i‘)asf P’\é%ﬁ%’,y "IPfh@ef"Yiébeﬁt of
the antib i tl"l‘@% : ] YN 1(?‘5.
enzyme pe?%?sﬁhemé{cﬁgﬁtﬁoggggg}%gEtgq\rlggllj%[(lsgn; (a\é!t; ogldl%gtlg@gi@r/rler 0 %Jv?f) Fab'
fragnment s33fel d toget her by two disul fide bonds; (4) Fv, defined 25 as a

enetjcally engineered fra nt .cont aj ni,n he. vari.ahl e regi on of. the |ight
ghai nlsgnd %/hengg?'i lggﬁgg FEGTRISS of 1s(oﬂaée418%3,y8u%ﬁ(§}qqs ST %éﬁi%a?smflﬁ%m&ﬂﬁi ns;g
and (5) Sitnghs dHaanuticdfide RFdYe WikCAype. Mat gRfiehdeCadt| ¥riBNG BEEY AY NO! gsul e
containing the variable region of the |ight chain and the variable region
of the helAT ERhiadnutptionimcat fgashora puckastide pesifipe pf theevild type Maset forth by
geneti cal f .S i e . i n ol ycl onal
and mnoc#%%alpsgﬁbfi 72@%&%2; ’ %ﬂitﬁo&%%&%%%é@%ﬂglf g%?eoéé)sce%ilé\lﬁep?t envgvmal in
the art (t$peMDsetcurhblyeSEQADI NG: a8 JACINE,) and@t XA 6RBEAHAdTGRE WiRDdHE 000007

52 Antibodies: A Laborajory nual ., Col d Spring Harbor Labaoratory, New
Yor k. 201 0aHS S aridoan THesls AOBYOr &7 UPEREE) % providendm SEQUTH i 95-1 he
term "antiggen” refers to a substance that can stinulate the production of

anti bodies or a T-cell response in a mammal, including conpositions that 5
are injected oNombsotiledximples af rmahatal polpmudetitidge whichaokchideiat inutahien pn oduct s

f ific h | cel | i ity, including t i nd b
et of or oghds™ e isERuSE pdh arld Mg, Muspatface: waderity sEBatERnEs geni ¢
epi t opes. (JAAPGY, a@EARbLin ANeBNbhIRRIdTdR peHREE bE a@t\biﬁﬁ@ge Mé 196 B?t i gen

is an antigen agai nst which an i mune response is desired, for exanple to
achi e >EQdPaNOutl7(GHEEE),, a sutdiioasintairdeast pegmueleptade. pdsitiorFof thamyild

preparati i e 0 inventi t he ther uti.cal |

ef fect i ve&germﬂﬁﬁgdggrt%ggesrgggﬁﬁg\io‘ek k%g iaﬂfitafgqais&oqerwi (?afpts? t“’rl@atgﬁé cel |
cul ture a¥sayguentOtetFsANDYSE@RIDSE: PR(GUETTYhrpovREd if SEY maNowsels to
achieve a desired concentration or titer. Such information can be used to
nore acculfat el y determ ne useful doses in humans. 15The therapeutically
effective ano of & I i i f or nul in a.uni.t dose.
As used herei ;N&lljﬁl 1&1{%2%%1%1&58# gg[agéyag Agmlgcﬁl%éﬁa S;/Wfiflilés};tjlrrl gtugg ani't %EISIr\t“éi ni ng
a prexet estriease dneuaiteotiye of tha vakl type MEt @iguedcect GoltRbydSEQ IDVNEH dsal |y
or collect] veli produce a desired effect such as an anti-cancer effect. A

single u agputation ty 2 1¢3sy op¢ nueleetideoricthe vkl type M2 gequsnes snfifemh t he
desi r ed , h t- - j . .
erbod: men e LD NONIE SR 4 ofRARRT o LCh AR e bbBEbn of T

| east about 1X1011 to about 1X1013 virus particles, and optionally about
1X1011, about 3X1011, about 5X1011, about 1X1012, about 3X1012, about
5X1012, about 1X1013, about 3X1013 or nore virus particles. Toxicity and
therapeutic efficacy of the active ingredients described herein can 25 be
determ ned by standard pharnaceutical procedures in vitro, in cell cultures
or experimental animls. The data obtained fromthese in vitro and cel

cul ture assays and ani mal studies can be used in fornulating a range of

I r —— o o N rr



et al., 1975, in "The Pharmacol ogi cal Basis of Therapeutics”", Ch. 1 p.1).
WO 2011/ 083464PCT/ 1L2011/ 000007 53 Dosage anount and interval nay be
adj ust ed wodou/dssil y to provide | evels of the active i mgratioanvooserf fi ci ent
to induce or suppress the biological effect (mnimal effective
concentration, MEC). The MEC will vary for each preparation, but can be
estimated fromin vitro data. Dosages #kcessary to achieve the MEC will
depend ontyps Madet/odihaly SRQrIRcNEX: i1§5t ((E3Ga6GY, a outaionfinadiéani ste sridlartide

Det ect i t i ent.rati .
bependi ngPOTEThar DB ERT Pt Tedidher uiR D B dReehb b bagone
treated, @@ G¥ahe GO MBseguiite deCforth 1B SEQIID N0 9 I lak@piodted W th

course of treatment |asting fromseveral "days to several weéks or until
cure is eif¥eQdD NPs:@borBH%Ut i on of the 10di sease state is achieved.

The anpunt of omposition to, be admnistered will, of [ Se e..
dependent on tqu((a:8 <a rﬁgeé?ts e ﬁlab?(?%naefl {e’gd(!’1f ﬁﬁemg%r%/tgr P tﬂ?/e of lafeﬁigp %%’ ?lf(il?%%t}d(%n, t he
manner of caflpiges ait [eabt @R, coph & jthedGTa 1ypeOM3t dequiice Sef fdbihrity PPYIDCNAA 21€et c.
According to one enbadi ment, about 103 to about 1016 virus particles are

15 adni ni €&¢EFED wih gaditiepajvald type or mutated srquenepstdsTidebirpwrelgnen df (2R,

about 105115&031@5)ut 1013 virus particles are admnistered to the subject.
According to one enbodi nent, about 107 to about 1012 virus particles are
adm ni st ered t Nohtignisingjeeanple? OAoRtadi pa yhwrlaniclee mhadi inelntles @boirtionxin1012

t bout 5x1012 vi ticl dpj hi st dto t I .
nccor Ul ngih 23 et A HEREehlob8 HEh (YPEa b BoaRig0 St croMB ot BRI ANG; s
par ti cl escc RFTESasd aPRRY ond ¥4B1A1 the wARPHbe M Qdgdicléd 48 fhHa by SEOSIRNG:

adm nistered to” the subject. Z25According to yet anot her enbodi ment the

subj ect i 31 §dRT AT sare peavidetdt indEEMBANGs: 3W8-IB4x1012 - 1x1013 viral particles
of SEQ I D NO r SEQ 1D 10, Accor.di ng .t. e not her. .
enbodi Trent | heNORBERE e mher of Skt pPRaoR sy e miion i,
doses of 4ixledftlhe AuclébtidleVofr dk Widd typd B eéquekéd kdd feh © SBQ BEQVOP1BO  10.
According to yet another enbodi nent the subject is adm nistered 30

i nt r alenolfshHTH)ard at lepgtp5ie copy abthsrwildtype A3 sequspce set darsh by SEQOHBNG:y 5|
parti cl eszpicfﬁgrj Qeggviged i(ﬁ(rng%E% %Jé@%‘%pﬁ'el n a particul ar enbodi nent,

the at |eas dos are admnister ast about lday, at |east about
3 days, at | eaBlondbnitihgzxaaples ofifisolaed polywiri2@ides (RIS Afeliide1d #idliod(GA007 54

about 7 days, at |east out 2 ks, | east abaou we at | east
about 4 wileleast ope P‘éfqutl%g uthe ZWV\ﬁ‘ﬁﬁi’H‘Fs ﬂ“a?eq“éa‘éet Seéb{?ﬁ‘g ¥ SE& F@,Néf %Seast
about 9 nEEATEC) A muR@eh iRRPKEst bk GRkIcoftlie bEARI WAl YPe M5%8qUERE Set BEth! east
about 1.5 years; at |east about 1.75 years, at |east about 2 years, at

| east 2@bobyy SEQBIN D516 (EAAdEytand b ItasBoneeerpy of thaoyikd typaM3 sequence set

Conposi ti pns ,of res j ntion may,. i [Pr=Yo resented in a’
pack or dﬁ’?%‘e s%éaggaﬁéeﬁpé%msargﬁrqy%éﬂps{%%d/g_gWS_?%FK{@A%?& may contain
one or nmore unNondRSHAE ks 6P Moddtdd Polynli€ledtedes Wehith dchticeNnutatida ack
may, for exanple, conprise netal or plastic foil, such as a blister pack.

The pack @rledstspensedieatislpi efethaayild dypec Mstrpeiicaee Bst fortbt hUSELOH] Ng¢ 15
dm ni st i Th K i
ot | ce. aclebTREL A foeRE S by O PRSI el Mo R R by S AR PRGN e

agencys r egnd at iaagt bhe copyof abd Wikl typseMOr sed@biceofet bah ACSHQ TaldO: @hi ch
notice is reflective of approval by the agency of the formof the
conposi t i §nET'EF) e peayidad 10%1’?\%%%@99-& ration. Such notice, for

exanpl e, may bg.qQfi: label i F Zﬂ‘b@\] P
Adm ni strati onﬁf0 grhdpl)l?iggce %(?%P ?glﬁ,"f %ﬁ%ﬁéﬁ?&gﬁdg%&ﬁsﬁg\% prdgﬁgltutaf?n l|nnsert .
Conposi t i ainkastomqer hedlegida ¢f thpawid itgpe S sérpencey ectt footh HyoSEM HD &NOL r16a

conpat i bl haryaceuti cal carrier may also be_ prep C i

appropri a (éxégﬁ}t)a?tﬂ@}s? O%Wﬂyﬁéh%ﬂgg&PetMééFh@ﬁ?‘%’?ééﬁ TP%‘Sbﬁf@Qﬁ'ﬂ%i tion,

as i syf urifiet; gekabheLofP ¥ Ghe wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT) are provided in SEQ ID NOs:391-396.
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Thus, according to sone aspects of sone enbodi nents of the present
invention 20 there is provided a kit for treating a solid tunor in a
subj ect iwoneadssdser eof, conprising a unit dosage of vipagapzni/o@bes of a
non-replicating adenovi rus vector conprising a polynucl eotide having a
nucl eoti de sequence as set forth in SEQID NGs: 9 or 10, wherein the
non-replicating adenovirus vector is f& nulated for intravenous

adm ni st rat i onNoasoniting texamples o ifodatech goiynictstides ovhioli indhelead emutationuia.

25The adenoyirus vector. ca e used i n ,conbination w 0 r _treatnents.
For exarrpi"tei,éa?th%“eu‘b‘ﬂ‘é%ld(?fo g’@n‘ﬁ@&ﬁ%ﬂe V@EF%H‘F%?% }géi‘(k:&é’f %g%cgh ﬁ@ hanced
by treati ngatie),vembiihionth bhaRURaRCRAHAObF BRAVAS tie BBBRELuARPLLABRL Such
" adenobodg" St reatment, was shown effective in directing adenovirus

y

const r uct BY SEQEEF NQscEp(@AATEN, aidedss onangomki asthetwild type M6 scfoeth HyeSEQRy

4:1004-10 L Qn, Nicklin et al ve .shown at a 30snwmll. peptide,
i sol ated é?@%h&g@‘gp?ﬁﬁa@d g ecals{e%%ee&)pé'p%tgs? iwcilr(ﬁ}pgr‘\g?é?%eﬁeeﬁeg?o%]? B\‘/'ect ors
i n endot h§EQAD Net b5 (GTUTU s @G ded inES X PD @834:897-41.1 i ver cells in culture
(Nicklin et al _ W) 2011/ 083464PCT/ 1L2011/ 000007 55 2000, Circul ation

102: 231- 237) . Nandimpigipg gxamples pf isphatedpolyaugleefides whieke isludeat mpgatiogrin
reduced the i Ci . i ] Iy Ther apy
13 1050 200 oS ﬁ'{%%)v‘;tlggsifoeﬂ the g‘?ité‘%’ h’g}fsgebq&%%@s R%\i\.t%gf‘oﬂgg%?eggﬁggkggi n DNA
strands p(CAEIC),\t least b EapyMfphasdd topd Meeqbeme sedfonhdsy SBQADCNOg 18he

byst and t, th Spot j at h t ot oxi .
ant 1 ReoptSETFE) indidesedéne dmbnoblnovlLFur oFF Fiuestb ik SoeDNg:
endot hel i ¢ gﬁg@sﬁ@?@gd&ﬁhtgwmﬁd&m_g@bl e to such conbination, or

adj unct, th , Since it has been denonstrated that |ow dose radiation
speci fical ly tHNogdimitingexapples of isolaigd pelynofleatides miveln nmbisigl amugatidotihel i al

shown {0 *tagmctierpydiosde pl BRAPIL SRt MR & ooy Hosey BarderdR "
(Cor ski  etCARATGSad 1686 oﬂtQ%ﬁjy&ﬂT th6 86Hd&pe MIo¥MENce sehforef ByeSEQ If Npadgat i on

are still poorly understo since irradiation has al so been shown to
i ncrekse @%%Ta'ﬁgar&g@dﬁ@t ong sepyeot thp ayild e Mt sequengessehkertheby aEQ IDNNWOAssoc
Canc Res, ﬁ?ﬁl‘f‘?)b O B o) S N R = T B rtai n chenot herapeutic agents
have beenzlg own oﬁé@ I %%déﬁlsﬁgwgsc‘%ﬁ@o‘%fé@i c and apoptotic 15 pat hways
[ doxor ubi ci n, Nosingting eamples obigotdted poliynatlestides cuhiithh atdwle DfmubA®n in

(M cheau ¥t Ioqt onepmiaeongo g oda g iiop M4 Seidencer-gst 197a b SEPTISNGL Aonar
Appl i cat | @A VERERQ0RLEAARA 29 af RRGNES ROBLEASH: AR}PNA B M53BGuAPEE fbrih

(3x)-Fas-c chinera construct admnistration in endotheliral 20 cells (BAEC).
Thus, 2 hebyw SEQI ID/NEx: A6 CANT G hat frastr orecwpy iof dle wddpys Mi7oeguancapeti foithg sane

f th i t] to t t id. I i

corbi mat | noh 1P S IF CAGTETS EnE A Babichle e Tabe Sl PR T SPREREY sthout o
regi men f@&thwoiﬁ@ﬁﬁwoezp(cﬂﬁpr)a@@gidvﬁdeﬂqgiswm sost41@a4ament of solid
tunors suitabl’'e for conmbination with the viral vectors of the present

i nvention i ncl Naelinyting gxkemples of iisplatedi pelynucieptides nvhiele inghyde a aaitatioRdrapy,

phot ot her nd. _phot odyinarmd ¢ th ,aSurger nytriti.on raey

Db ati ve Third e RRIRTNERT B O 3k VL IR e, i ol B SEL BRI 05 01
prot o5z be@ATDEY, apleasti onewopY bEMBRYiIA GBE IME eot fortle bR SEQRIBING) AV (GGEEG),
radi osurgl cal therapy. The vectors of the present invention my be

adni ni st ettdeashions copstipt theruild typgrMdiseqreacopstdnrthdy SERABROE A8 (ABTEHIR of

t he nucl e} {.d(C I p | i iC

pol ypepti %@ %}C/letq ﬁe&n%lsjtg{)@lp tgf é@?&g P@oh@? rlglgt éeﬁﬁeﬁegengﬁtg,%y?%gbgg% ﬁdl)??ﬁ of the
expr essed(@NiIMEyare ppeidaddp SECQEIDNGs4ef25. cacy of the treatnent on any
aspects of the disease. Protocols for use of recomnbinant qaﬁlgtzia- anqj ogeni c

56 adenovi rus Veetigning gramplee of 15ojaled pehypudeiiden sviHCh mAyfe mputatiosy
clinigal frj f i z N Logen r

curr e%’?l yétbfglggrgamfgo% uct eg,gfun%gﬁ@?yn[%owvsih ﬁ‘gﬁg%rée%ﬁ%gﬁa tsgn ?-ﬁél\rllgi ggeni C
adenovi r UCAATGY M laaat orercoply oh thet widd typadd@settfbrth hpiSES) IAND: ddGUGT@), ed
intra-tunporally, such an..adenqvirus- p53 vaccine w h y for
sral b col T IRishghe SHOSPT RCTY0 A9 My sediBrnsriiaan 35 A doNRe TR

chenot herapy for small cell lung cancer (NCT00964756), an

adenovi rus-endostatin construct with chenotherapy for head and neck cancer
(NCT00634595), an adenovirussuici de gene wi th chenot herapy for malignant

nmel anoma ( NCTO0005057) and an adenovirus-tk construct with chenotherapy for
hepat ocel | ul ar carci nona 10 (NCT00844623) . Anti -cancer drugs that can
be co-admi nistered with the conpounds of the invention include, but are not
limted to Acivicin; Aclarubicin; Acodazol e Hydrochl oride; Acronine;

A 1 o . A 1 A oa A



20 Cisplatin; Cadribine; Crisnatol Msyl ate; Cycl ophospham de; Cyt ar abi ne;
Dacar bazi ne; Dacti nomyci n; Daunorubi cin Hydrochl ori de; Decitabi ne;

Dexor maplwoi2ni/d@emaguani ne; Dezaguani ne Mesyl ate; D azi gaonezo1Domedraxel ;
Doxor ubi ci n; Doxor ubi ci n Hydrochl ori de; Drol oxi fene; Droloxifene Ctrate;
Dr onost anol one Propi onate; Duazomycin; Edatrexate; Eflornithine

Hydrochl oride; Elsamitrucin; 25 Enloplain; Enpromate; Epipropidine;

Epi r ubi ci andHptil@shboe icdpy ofrthellvokblype MSosagoemdensdthfdrtbdiy SELUED NO: 21

Estranustine:- Estranustine e.Sodj.um Etani dazol e; Etoposi de;

Et oposi de(mgfgrovéﬁﬁpiﬁfﬁg%ﬁ'g%dr ochl ori de; Fazar abi ne;

Fenreti ni de; quﬁhﬁhg%xaﬁblég%rf aRj14r8d Bb%ﬁﬂ%tﬁies RiM6k M@kl 4 mutation in

Fl uroci tabi ne; Fo squi “done ; Fostriecin Sodium GCentitabine; Gentitabine

Hydr ochl orf lest @8 rydeasidpuelethe Wildrtyis M seqpenesc Rtoforttieby SEEs TRMNGe:15

I | nof osin rferon Alfa: | nter fa-2h:.. | rfer fa-nl;
|t er Por ofCATPEE o uPio p 8BRSyl SR of ey A8 oS ettty b vdh

| propl ati By SBQ IDNG:AT6 (HAATG)) airlesbe ond aoyeof thdeviRt eipatMs setforth by SEQ
2011/ 083464PCT/ | L2011/ 000007 57 Letrozol e; Leuprolide Acetate; Liarozole
Hydr ochl oFP &¥0: 1_70@,@@5@4 atdepst Qpg CQRynRfsthe Mdld tIZB% Miasearense selyBrbdn SEQde:
Masopr ocolr, t I at e;
Mel engest&ol%ce te; tﬁ:rast {% dggr#ﬁqé Ql\/&gfr?jlc B%gﬁfﬁ%&wﬁ%ﬁg’%t e;
Met hot r exSEQ IBoNDu i (@/E‘lr‘m‘ﬂ?p aregrowdeineRID AD NO M6 ndom de; M tocarci n;

Mtocromn; M i.llin, Mtopal ci.n; tomycin, .M tosper; t ot an

M t oxdht r one Hb‘&%demﬂagleéémp%gei T’t@ﬁ%/‘il] %8?18&“%5 ”glﬂg mcéhéel\ﬁ)aﬁlltagirﬁ?cﬁnn
O mapl ati gy 16 éﬁér AcleRROSH fhePwilbaghd M et ueﬁs&aap@ma@;e SEeE b oRpEi1s;
Pent anusti ne; Pepl onycin Sul fate; Perfosfam de; Pi pobroman; Piposulfan;

Pi r oxant r 6BaTHiraomhiaton deat 1E¢S|t oammlwtldplmmanaiﬁéhe Wil tyneaVI6 seidotby
Por f P b d
pur omyor nS AP 07 GO B A RF BheRBnt Y MG EM T pu eIV RS,

Saf i ngol bl §EQCID NO: de (C$Q‘THI$ htel‘tﬁovﬁedl i SEQEDENOSaRBHBSI b; Sparfosate

Sodi uny  Spar sonyci n;_ Spirogermani u I—gdr ochl oride; Spironustine

Spi ropt atin; shoed JiBiting rexAmplss ro(f;p%%% Alynuelpetides yhicksinglydens H‘Utatlon in
Tal i sonyc aégl 1@ T ARt D NO: 16
Hydr ochl ofhtlncf a;lt rrgu%r(??%a&ﬁ{ehﬁﬁggg :{g% e?é |e?%engétof'|§est6f§?t%ne;

Thi am pri (CéAA’[m)p:gumtutm in Zhieadt @pa nudleatidef pasition; ofTher wildzypei Mé seliopbtbycan

d hi I 1 f j t Trest ol Ace bi
Phosphat oSER DL SIACCC e ¥ diasl BACRURIGRPELL Yot BELA-GFTIEE STuiiPozol e
Hydr ochl op de 15 R6): 1 Vet are%fr@@i@@@m YeQPNOSa36-¥ayt epor fin;

2 T‘ﬁﬂ?
Vi nbl asti ne Sl(,ﬁ fate; Vincristine Sulfate; Vindesine; 20 Vindesi ne Sul fate;
Vi nepkali ne SuI t\b)ndtmi‘t/ing@lxymphamé iglattd pelynvelapiedes oshiak isludeas @utanqiilolrnel bi ne

Tartrat di f | Sul f at t
i nostat, Fl B8y S Breer e FieoV 1 AaTPadi Reaitre s foX Y S50 4B50R 3" ™
i ncl ude t AT, %hﬁﬁa@ﬁnllﬂ aCapt Gfe Mleofidt ioh @RPlAS tyse WG SercPawl forth

Cal abresi "and Bfuce A Chabner), and the introduction thereto, 1202-1263,
of Goodnahy &FQ B mrtés(o%EGw mpﬁ&pm a lsast oap npeleptideqpositinar of dhewilds |

Ei ghth Edit 9 , P

The pr eseﬁpe&ﬁ%e t%?tgl br}'ave sm tlﬁ %Gﬂ;‘ﬁ ({gtrlleétﬁ gé?lbﬁg?fa&‘kslgag#pth
viral 2yectMB seqaéndehet furesn SEQNENO: @1 ((H'I@T)Méﬁt?ﬁidbdax SE IDIN@eA4d- in
combi nation with the chenotherapeutic drug sunitinib (Sutent), can i nprove
the effi céé]y of the 30chenot herapy treatnment, or of the viral vector's
effect on a ne t RYTRY

Exanpl e VI bel t&j\%? I%ﬁg%?ﬁlﬁgegrgéqsen%@%bny n%dlcyﬂg%s'?ﬂ%ﬂ\}l r al é\jse)gﬁé?tg&ﬁ?l t he
present i lt/lmt;tl ome ancdeatitw of gteewdd type Wrbeqta:hcm)lsew\idrth bynSHE) IPONE: dfS t he
chenot her a ic drugs, such as sunitini eutic
agents ca ‘g Qg’rﬁ Ruep &y F't‘?ﬁ@“%“t‘ﬂe?tffg Rﬂs’rna’ln qté‘&wlé ttﬁﬁ?‘ﬁée %\r/ti} Yi on,
prior 40 Sﬁgﬁtm 14 ¢Atﬂt@ aﬂdrahea%@@ﬁ@t@yoéf thttemlar@ﬁ@m §dqueRteisenfor @
foIIovvlng treatnme the.viral -vectors of thé present invention.-In
a parti cubaBE@TﬂbNOT@dt(CTHH&)cﬂlepmvmdapéﬁtOEa@rﬁﬂréﬁadm ni stered at

| east about 1 day, at |east about 3 days, at |east about 5 days, at | east
about 7 days, at |east about 2 weeks, at |east about 3 weeks, at |east
about 4 weeks, at |east about 2 nonths, at |east about 6 nonths, at |east
about 9 nonths, at |east about 1 year prior to initiation of treatment with
the viral vector of the 10 present invention. In another particular

enbodi nent, the chenotherapeutic agent is adm nistered at | east about 1lday,
at | east about 3 days, at |east about 5 days, at |east about 7 days, at

| east about 2 weeks, at |east about 3 weeks, at |east about 4 weeks, at
Ieast about 2 rmnt hs at Ieast about 6 rmnt hs at Ieast about 9 rmnt hs at

o, I T - Y .. e



25deoxyspergual in (DSG or cycl ophospham de (see for exanple Smth et al.,
Gene Ther. 1996 Jun; 3(6):496-502) in order to allow for repetitive dosing.
Adenovi r wwohasiag3gene t herapy protocols have commonly beemiizomp@dozt o
singl e doses, for reasons pertaining to safety and efficacy of the drug,
particularly concerning patient anti-adenovirus inmune response, as nost
popul ati ons are repeatedly exposed 303And sensitized to various adenoviral
anti gens. The PNredmtingrexemplss of isplated polyniideotidey whioh dnahedecpmuddtioniion

between levels of anti-ade iru nti ies in ser f j ents~fqll owi ng
ot o ol e SrrCar i (4T ke, BEY e et S AP Oy BB, B S 36
adenovi r ugC A XG3 Ol 834 6 BiGE A<t bRO Al 18N HoshRnast ThewHE ?_rp@dvn EatabrRbiyon of
anti body titers, incl Udl']ﬁgl')antl -Ad5 neutralizing antibodies, 1gG and total

anti - Ad5 9BQiBoPad i(AGTHE ) radaé st qusceopred i wild typeaMd segemce setfagh3A- 3B)
reveal ed f 0 ?’I‘Jﬁ‘ i . I had hizi ng anti-adenovirus
ant i bosgy g’ﬁsgps@glgg' %%ggr ess?gllﬁ3 ﬁ%lbo%%ns}gggﬁg%'&%gﬁ%ati on of total

ant i - adenovi r usloAdniging ickaslpleS of iidotated palydudpetidet ivehialninclvAltSa tytion imer um
of patients prior to, and foll ow ng adpjnistration of the
Ad5- PPE- 13t3iRast enecnugleatislyi ¢fathe  wid gYR? Mé, equencsy ﬁ"éré&%‘e@’ SKQ BNO: ilPer s
foll ow ng I ect: 1 d b t i1 DN ahi on
W th the do g Il o B P S ol
suggest i ngy SE&IDr Nee A AWE@} achuthtien adarieast ons nadectaleqrasitiod didhewndnay

not lead fo [ 10 opse . bi m i the clinical utiljty .of. the
adenoW r uyPP 2\& ﬁ%ggtby %%@tslﬁe&% ilkg (mtﬁ{@ a[tﬁ%z{spga?ncgﬁys?ﬁ %‘F?(’%lﬁ({ bpe
AdSPPE- 1- §%-degeriel s&fbAN 69 SBY fES0:\8 (OTTTEY WS pigviticd 8RSBQNIDOROEE.L On even
in subjects with high levels of neutralizing anti-Ad5 anti bodies and total
anti - Ad5 ant i bNandisnitiag ezemplepof dsolated pphygucleefidestwhish dicludeea pwiadioni8t (see
FIG. 2 apd . Yet further. ..as f d.yrg X~kas-c
| evel s 15ﬁ( ]tg%oﬁmgt Irull%u tl|d§n f glgl‘ﬁg%lmﬁ)f% g@imgﬁq%gﬁ%atg %{ofr?ﬁfﬁe@ggpgj;ﬁail% ' Ilével S
of the ad@@WYTC)s montbi ucitdeast ohdirudlevtlatpositior df taeywild ogie-Mdsetrfoshbgt i on,
even in the presence of elevated total or 19G anti - ant,i,bodﬁ | evel s (see

Ad
Tabl ek 4 aR@ P DO:BdatpPe 1), & maitayen ihslea Ff@@irchheézr159 positign o theapild 2 9
and 10). ' F Qﬁpﬂ-ﬁ I gnkdst 880 ko e¥Llne Wild lvpansgene
expr essi ow&e%?zsiﬁtgt dél?gq?nNgjs?S?f{g?e fro%%agggsagt at(i)é:}gl esi on as}rpgo many
as 28 dayM3f shhawengt fodtrioySEQIDVEE: @il (@A) ste provoted idedif) 112 NOwdEki ve
fold incri?,?]tse (X3125) in anti-Ad5 antibody titer (see Tables 4 and 9 in
Exanpl e | “hat foll ows). Thus, in sonme enbodi nments, adm nistering

the dose of thRoAIRMEAKE HEMPRS 0PlisoPited POIyRLEESIMes WHER indDitel D Rivkition i@r owt h
of a tunmor. In other enbodi ments, adm ni Stering 25 the adenovirus vector

i nhi b2@ s ainlgass gasenucieasidet dfethe vridd typenYES seqnsnerd sefofprthuay vEQ HPsSNQf 16he

. . be .adm i i at | ,
R e s

wi t hout CcSBQI IMYND:dOE GG dentutatidr i sedeagrdnebndieotids position oBuledwild
intervals are typically 8 &as@ but may be as fewas 1 or 2 da or as

21- S,
many as 30P7 Mayet foith hya§EQ I (AGFED apdertdeast gns cory f thsi i ¥3ﬁ’én or
nor e week i ] @qﬁqgt H%‘ﬂ} 25>t he
present i %I\?egr%tlalﬂ%nc et% Eglﬁb{g&l @g%irzgv%gy)gﬁéet ho )fagé P g)gm%rqﬁst erl ;\B;'}gés,@'fz
t herapeutd4tal ly effective anount of a therapeutic WO

2011/ 083464PCT/ 1L2011/ 000007, 60 conpositjon conprisji.ng.an adenoviral. vector
to a subject i NOPAEMUNGcxamples &%ﬁ@?‘i@ogﬂwlﬁ?‘g&ér‘?’ﬂ‘fﬁg iprdudedBBdationgh ¢ o

the subj egl .8l dRagicltMdeCor WRELEH Qyﬁé‘ﬁ/{@_@«?&d&hé& kat itk BP’EQEd Nodyse a

dose-dependent 1 ncrease 1 n antibodies agai nst the adenoviral vector in the
subj ect . @@ADTA),gmutatiandb helteastspeatucteotide of drebwild rypet Mof setjhencp seistonth

i nventi on the 1] et adn ni stratjon between.a first e d an
ot Foast aeSERENGh ToRAATER o ik o2 a8 ahviealidh pisinatttin wld

I n yeg, anghhave SEPRANBNSEQLITE NS ET(G GUTGY £ hftftatidHf int A1 Qe RE B8 RhiclédiaRNt i on
are effective when adm™ni stered to subjects having el evated | evel s of serum

anti Ad5 poditidrodf e wild tgparMsat tiorl bar SEGHBI NG nli8s(AGET Bhend aAdBagimnebody
| evel s are el evat ed



10 conpared to the subjects pre-dosing baseline anti-Ad5 |evels. In yet

ot her enbodi nents, the adenovirus vectors of the present invention are

det ect ed wo 20heskls@aod of the subjects having el evat ed amtrARgiB1/60000700dY

| evel s are conpared to the subjects pre-dosing baseline anti-Ad5 |evels, at
day 4 post-adm nistration, day 7 post-adm nistration, day 15

post -admi ni stration, day 21 post-adm n¥&tration, day 28 post- 15

admi ni st reapymf,thdazy'zlda?pans& segdenaeiset foathi thEOaﬂD NO: pdCTdd) nresprosidedn or

day 112 posi.- 10l S Lon or nore. Such anti-Ad5 antibodi es can be
neutral i z’i“féﬁ@ﬂls?%ﬁﬁt@%fot al anti-Ad5 anti bodies, or a specific anti-Ad5
anti body subt yRgeor8iighodn@ntinbddimeh@®f the inventidus thel RoR@HEpEIRUMONELE S,

t he adenovirus is detected in the blood of the subject at |east about 4

days post fuathet eomprisesiab ipasm@r@oqaqw@ the wildnigpe b ertiuaen ¢t dortipby SMOURR of

t )
ond 1o R AT LT B8 RS OR, Loy ST BRTT P M Wapbhck o SATLY ST 10
21 days postNEADINCITEL) with ddditichakwikictypd drhﬁﬁltaﬁhﬂ baymehdes ddrived dtora

patent maturing fromthi s application many rel evant chenotherapeutic agents
will be d@@@?@‘g’é&SEQJDtN@ &cope of the term 25chenot herapeutic agent is

intended to ing #)Hqgmﬁhé %%:ﬁﬁ}e@%ﬂs%ﬁ@%l c‘ﬁ%tﬁe?{}v‘hﬁfh' inciides s BfitIRIGLN the
0

term "about " ers to conprises"”, "conprising"
"i ncl udestt, leastrmieuniiah@tide"dfabhbngﬂd aype Mﬂeserqucmq sy efoeh e SEQ M ANQdilag but

not limt " The term"” co St 0 ans "incl] udi | (At to"

30Thel er &fAtg% GaRORESLRH 19 é'“f Vﬂgqyperrggesseq’tlw SFLg)rt&‘r}abgjgﬁtIlblo %gat hod
or Struct$§@rﬂ@ and 8 158 oad dbty ONAE wiltDf ggsllmgcameﬁéeemwﬂﬂﬁpsmalrn BO:but

only if t 2011/ 083464PCT/ 1L2011/ 000007 61 additional 1 ngredients,

st eps and?b(CHEFTkard pravidedintSdiQ HP NPsA3e#9% he basic and novel |
cha {1151 gl S P UTAEL BB S8, Bl gin 0

used herein, I'nclude p ura
ref erences uadiest ﬁmeozmetﬁxmecxbe@rtype Msctsa;ueﬁceonéieﬁom@ SEQr IX6pl16, the

conpolimds(CARECIAEEShPRY EARSOH HE NGl TP M Scayfceuighbuth ohSEOAbHROL 891 on
various e S u&ggﬁéat% dsIt *ahé cb%@ﬁ%‘e%ld@%ﬁe% Qéq%ﬁweelfa&h By SRO0D ey ot

It should nder st oo escription in range f is nerely for
conveni en@E((é[ﬂHI‘B)‘miptqmdmbinsSEﬂJ[mNQH:4916e5(H)nst rued as an inflexible 10
t he, descri t|on of a

limtation on scoeoftelnv ntion. AGCO

range should b OBAH%II{‘ & LEYPES 5\} %B&fyinﬁ‘g eal‘%gfy’l?)éréc(ljude?lgf m[utt.ég °80¥¢si bl e
subranges,@agWebde ﬁ?cléd?ﬂfevéfdﬂﬁlwﬂ@ﬂ'ﬁﬁé & sdleH@S siM fobthnby SEQ 1BMge: 16or
exanpl e, description of a range suc from1l to 6 should be considered to

have spec(CATEC)y niutatibosedt battrqmge@lf@udﬁ oéglefwﬂdntﬂpetMS;gseqwr@msqt fosthg,

from1l to, 5 t rom

o vi dua?? SERLET 0 B GAATER F 16180 Ste, Loy Tnd R fpes GRudfee sed

Thi s appl peSECEHAND 53 (QETTTY 2848 QMHaBt éﬁe &d’}ﬁj sfathgavild type M¥seqenes sét
nunerical range is indicated herein, is neant to include any cited

nurrer al (quti’dm DFAIIDINO; At €gFEIT) WPFRVr\deLdHé SEQIR NQeP®Rpbe. The phrases

/
nunber and ¢ angrAFER salblss 2t b BB pfUENHes W MFERNG lBRIGORE
i ndi cag e murEher o ﬁua&&ﬂiehﬁ’r thenwilattepe M geqiehge aetdfoathebyrsiiQ IPoNDndlSude
the first d d di cat ed nb 1 i | i |
e CRTathiabin 53 ST R0 b 5 TN FRHD
manners. IPRA3 onk X651 GH Hf‘eswﬁﬁ"iiyﬂ%rmesgﬁgnne s&rfoﬂﬁqgn&at@slb RB: 39qECaT)ask

i ncl udi ng, ut not mted to hose
and at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT) are provided in SEQ ID NOs:516-519.

30 Non-limiting examples of isolated polynucleotides which include a mutation in

at least one nucleotide of the wild type M5 sequence set forth by SEQ ID NO: 16
(CAATG), at least one copy of the wild type M6 set forth by SEQ ID NO: 17 (GGGTG),



25 neans, techni ques and procedures either known to, or readily devel oped
from known nanners, neans, techniques and procedures by practitioners of
t he chemwal2p1ipisateonacol ogi cal , bi ol ogi cal, biochem cal aou/Ihmdi/e@bozarts.
As used herein, the term™"treating"” includes abrogating, substantially

i nhibiting, slowng or reversing the progression of a condition,
substantially aneliorating clinical or3%0aesthetical synptons of a

condi t i onatdeass wlstapy bAtHeywibd experiviBrsgquenee agipferth AycSEQIDANONil 4§GCITC)

aesthetical s tons of a caopdit.jon. 2011/ 083464PCT/ 1 1 0Q7 62
It is app?%?éi%ﬁt P’PI%FOE%P? athh W‘kﬁf@?eﬁgo?eqflﬁ%cei ?ﬁ?gﬁft on, gé& i]éqgaé,%f or
clarity, gdeppriped prhvidb@iroROIRiNoE.s3@Basat e embodi nents, may al so be
provided rn conbination in a single enbodi ment. Conversely, various

features of thNondireiting swamples of isplated pelynbeleqtidey whiel inclisleqr mtating i8ont ext

of a single, enbodi nent ... M | so. r QV¥j S i

sui tab‘% eggtulﬁé%[b eln%'f(iq%%ldgrgfa@esvﬁlllﬁ?ggﬁeeMdngg(ﬂ?%%et Eﬁ?fog%?g fggebdhgrﬁ%ilrsmnt of

the i nven{CATTCYeS inatafioheaatileast desmicidotide of thehwild dyyieehdS sefjuanae isetuforth

errbodi nments are not to be considered essentigl feﬁ\kre gf %1%0@%&1

enbodi menbs SEGhRRNO:t He((edEenadeast n¢ rapephie vl PRAP Sehivsd B ¥t s.

vari ous ef@%-?ﬁ@ﬁﬁ*@%@ﬁ@fs{ Sn@Eody St (RE %ﬁmp L esiqueiteast felh tiegked 10
as cl al ?ne 8

her ei nabove an Int al s section below find experi nment al
support i IDING: D(GOWIGY aes atfdastsoneFoNyRIfABe Raidetypndd3 issqusove siderth dyt he

fol |l ow ng anpl es i oget her wi.t o\ escriptions illustrate
some é%o@ﬁée‘ﬁ)lggble mﬁﬁﬁlé’g‘i prowidet] l%gﬁm ﬁ&séﬁﬁ%as hi on.

Ceneral |y, thengaTRRGinglethRplts 4 i§i4t8d PoBdclebEddsaPRIER IulYdePs afitaivnet
utilized in the present invention include nol ecular, biochem cal

M cr obi ol eigleest] orenvudleaisebotnthet wiblAypee dthisenssce seicioriheln SEQIAR NPs 15

t hor oughl ined in the literature. e < I

Cl oni ng: chﬁbga{’tt g?aﬁ{ R}ﬁ%ﬁoﬁy"ogég vvrdéjot%pee@?‘gﬁeq%?ﬁ?e %ﬁgﬁ&eby Sg?rlgﬁezﬁlt(ﬁ 18

Pr ot ocol s(AQTP), &€ Wadf 0¥ @pIWf thd/elildnese M8 sdquénieleeforttRoy BEQ BUNQ: 11994) ;
Ausubel et al., "Current Protocols in_Mdlecular Biol oqy", éo%%%_and
Sons, 1Bal (FEBIE) anbpt/leasi@ne ToBoP! thogyild fype M3 spaitenre sqt foith 8% Fecul ar
Cl oni ng", i . 39883); Watson et al., "Reconbi nant
DNA", Sci %%?W}A%fiﬁggﬁg%%ggwmb\%% %%)él rren et al. (eds) "Genone
Anal ysis: A Labohdimiting2xahdpies aif iSdateé $olynvolestides-wihiclohdudspa mmyatidax imor
Laboratory Press, New York 998);, net ol ogi es as.set, f in Ll S Pat.
Nos. 4, 668! ls28l: Ot pucleotis: Oét?l@o‘ﬁ’glééﬂ,’e g?ﬁé%ﬁl‘%%@e éﬁdf"é&'z%%;lb" ek o

Bi ol ogy: §M%g§£t%%t Hﬁ@@@%plsf' ﬁhe\éﬂidl%ﬁé M7 kdduef&d 46k Forth by EEQ BBING:11%94) ;
"Culture Aninal Cells - Manual o

) Basi ¢ Techni que" by Fr esh%,
W | ey20i s$ACKITY,.at (80die coplyi ofdheEiiildi type M&sgquenge ot sty SEQhID MNRinkd ogy”

Vol I - N J. E . 4) 5 St “ RS d
Oinical GRTED =t EaRonesPey of e WiTRARS AEReE e torn B ID o7,
M shel | aQ@(@mm&qﬂéoide&ﬁmmmmwsm&sjn Cellular | mmunol ogy”, W H.

Freeman and Co., New York (1980); WD 2011/083464PCT/ 12011/ 000007 63

avai | abl e i muheadimijingaremplescrisralated pabgweleptiees Whichdngadea myagen
gcgggt '7f5'2%t ',atétgér,?qts%;gleoﬁ&eof LTy Fe Wi sERlenOSet forPdy X 1B &P b°3:
25 (CATTC), a mutation in at least one nucleotide of the wild type M5 sequence set forth
by SEQ ID NO: 16 (CAATG), at least one copy of the wild type M7 sequence set forth
by SEQ ID NO: 18 (ACTTI‘), at least one copy of the wild type M8 sequence set forth
by SEQ ID NO: 19 (GCTTC) and at least one copy of the wild type M3 sequence set
forth by SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NOs:534-535.
30 Non-limiting examples of isolated polynucleotides which include a mutation in

at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO: 15
(CATTC), at least one copy of the wild type M6 set forth by SEQ ID NO: 17 (GGGTG),



3,853,987; 3,867,517; 3,879,262; 3,901, 654; 3,935,074; 3,984,533;

3,996, 345; 4,034,074; 4,098,876; 4,879, 219; 5,011, 771and5, 281, 521,

"Ad i gonuclveabiws346dSynt hesis" Gait, M J., ed. (1984); ‘PpNwalLmicocdced
Hybri di zati on” Flames, B. D., and Higgins S. J., eds. (1985);
"Transcription and Translation" Hanes, B. D., and Higgins S. J., eds.
(1984); "Animal Cell Culture" Freshney40R 1., ed. (1986); "Inmobilized
Cel | s andatHeasy mestopyRif thr wild tyfelM86quehde Ritdotth bpSEQUIDING: 48 NBICITUN 2at

d i " bal B. " Met hods
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Protein Purification and Characteri zatlon - A Laboratory Course Manual
CSHL Pr esBrOQ/mQ@)SE&HDHQSWﬁﬁtﬁhre i ncorporated by reference as if fully

set fof th her ey, | ELIGE QENel8lort SASLLIRR.ALSA APt Al OPaRoMont T ©

docunent. The proce ure rein-are reve he art

and are lapleasti sidni@éotids eofchoeild eyye MK sédiﬁndieeeaeﬁorthﬂcb)} SEQeID Ot et i on
contained therein is incorporated herein by reference. cacy

of | AdSPPEGAAXG) S least o opy 1oL s ild bpsdMesstdrrb by SCHE N%?u HK@QGTJ&
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treatnment o t'unor s tunors weré 1 nduced in the nouse
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EXPERINENFAESBTREERY €5 ety R PP B gt O6 D SEQH Ay At ! T The

vect or m&e%‘?&%&édlfht%bm'm -e3diggkbone contai ni ng nost of the genone of
adenovirus type 5, as well as partial honology to an adaptor plasmd, which
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(CATTC), a mutation in at least one nucleotide of the wild type M5 sequence set forth

15 by SEQ ID NO: 16 (CAATG), at least one copy of the wild type M6 set forth by SEQ

ID NO: 17 (GGGTG), at least one copy of the wild type M7 sequence set forth by SEQ

ID NO: 18 (ACTTT), at least one copy of the wild type M8 sequence set forth by SEQ

ID NO: 19 (GCTTC) and at least one copy of the wild type M3 sequence set forth by

SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NO:540.

20 Non-limiting examples of isolated polynucleotides which include a mutation in
at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO: 15
(CATTC), a mutation in at least one nucleotide position of the wild type M6 set forth by
SEQ ID NO: 17 (GGGTG), at least one copy of the wild type M8 sequence set forth by
SEQ ID NO: 19 (GCTTC) and at least one copy of the wild type M3 sequence set forth

25 by SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NOs:541-547. |

Non-limiting examples of isolated polynucleotides which include a mutation in
at least one nucleotide of the wild type M5 sequence set forth by SEQ ID NO: 16
(CAATG), a mutation in at least one nucleotide position of the wild type M6 set forth by
SEQ ID NO: 17 (GGGTG), at least one copy of the wild type M8 sequence set forth by

30 SEQ ID NO: 19 (GCTTC) and at least one copy of the wild typs M3 sequence set forth
by SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NOs:548-554.



30 The adaptor plasm d, containing sequences of the Ad5, CW pronoter,

MCS, and SV40 pol yA was nodified to delete deleting the CW pronoter, and

t he PPE- Iwpnonuisate4and Fas-c fragnent were inserted by PESr20a1/H@no7

di gestion. WD 2011/083464PCT/1L2011/ 000007 64 The nodi fied PPE-1
pronoter (PPE-1-3X, SEQ ID NO 12) and the Faschinera transgene (Fas-c, SEQ
ID NO 4) were utilized for constructi®n of the adenoviral vector. The
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used by Harats et al (Harats D. et al. , JC, 1995)." The PPE-3-Luc cassette

was ext r aby SEQFEONQ:HE (CRLATE), asnitation imaf leass opa pRpletidetnosision sl tiqwilde. The

Luci feras b xtra
ol 1ui b~ 3RE Meer doRBB e O L ROTSD fr S DR SSRBT B Pliena® Reer o s
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i ntroduce nto the backbone plasm d by restriction digestion, resulting
with the E-1(3x)-Fas-c plasmd. 15 Adaptor-PPE-1(3x)-Fas-c Plasmd - The
PPE- 1- 3x- Fas- cNehémmhgmsmpbes tofidtodaded polyntéleotides sthige retwdei pmutasiost inuct

PPE—1-3x-Fasc asm.d, S lif Wt h desi te r r
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t he adapt pl asm d digested wth SnaBl and EcoRl, resulting in. the
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| | Ca | ted
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pad. Primary tunors devel oped in the feet in about 14 d%% When tunprs
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20 by SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NOs:567-573.
Non-limiting examples of isolated polynucleotides which include a mutation in
at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO: 15
(CATTC), a mutation in at least one nucleotide of the wild type M5 sequence set forth
by SEQ ID NO: 16 (CAATG), a mutation in at least one nucleotide position of the wild
25  type M7 set forth by SEQ ID NO: 18 (ACTTT), at least one copy of the wild type M8
sequence set forth by SEQ ID NO: 19 (GCTTC) and at least one copy of the wild type
M3 sequence set forth by SEQ ID NO: 21 (CTTTT) are provided in SEQ ID NOs:574-

578.

Non-limiting examples of isolated polynucleotides which include a mutation in
30  at least one nucleotide of the wild type M4 sequence set forth by SEQ ID NO: 15
(CATTC), a mutation in at least one nucleotide position of the wild type M6 set forth by

SEQ ID NO: 17 (GGGTG), a mutation in at least one nucleotide position of the wild
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one copy of the wild type M3 sequence set forth by SEQ ID NO: 21 (CTTTT), with a

mutation in at least one nucleotide of the wild type M6 sequence (SEQ ID NO: 17),

t he

30 and/or a mutation in at least one nucleotide of the wild type M7 (SEQ ID NO: 18) are
provided in SEQ ID NOs:593-600.



20 70% decrease in tunmor burden. No efficacy of treatnent was observed at
the | owest doses (106 vp/nouse-107 vp/ nouse). Exanple |l Adm nistration of
Ad5PPE- 1-ws&-2hagsadsenera in the clinical setting |n orderCraLzet/emnime t he
safety and efficacy of admi nistration of ADSPPE-1- 25 3X-fas-chinmera in the
clinical setting, outcones such as toxicity, adverse effects, antibody
titer, biodistribution, disease progreé%lon and di sease recurrence and
survival were fbaiRreseati lﬁlwnmb jheve snyisageds dhat cdinpisplatady pelyducteatidst which
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within no limts l%uaterenal function ( m./mn/1l.73
nR); 156. (AdEGCHrRd aieptaiqtfcellfaLﬂP@@ @mnhQIAENSQilNdDQQSTQ 5 X ULN) and t ot al
bilirubin wthi,n n

treatment gr ouf)\cg? gmgl ° ﬁé%n : Sbg(%l}f,n Q\}len{m%r\l'./{\}l%% T2 ﬁ%inﬁ?sllgﬁndgortgdg |t Cg
car di ac/ vasipliss all006GR; copy JREREWildIYHIPISYse(uéricdisBt fbrmagksEQ IZORO: 19
Proliferative retinopathy; 4. Liver disease; 5. CNS neta
(GCTTC) and at least one copy of wild type M4 sequence set forth by SEQ ID 'NO: 15.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M8 sequence set forth by SEQ ID NO: 19
15 (GCTTC) and at least one copy of wild type MS sequence set forth by SEQ ID NO:16.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M8 sequence set forth by SEQ ID NO: 19
(GCTTC), at least one copy of wild type M4 sequence set forth by SEQ ID NO: 15 and
at least one copy of wild type M5 sequence set forth by SEQ ID NO:16.
20 According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT) and an endothelial specific enhancer sequence.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
25  (CTTTT) and at least one copy of wild type M4 sequence set forth by SEQ ID NO: 15.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT) and at least one copy of wild type M5 sequence set forth by SEQ ID NO:16.
According to some embodiments of the invention, the isolated polynucleotide
30 comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT), at least one copy of wild type M4 sequence set forth by SEQ ID NO: 15 and

at least one copy of wild type M5 sequence set forth by SEQ ID NO:16.



6. Recent anti-angiogenic therapy (within 6 weeks); 7. Current/recent
(wthin 4 weeks) i munosuppressive therapy; 258. Recent cheno/radi ot herapy
or investwgaviionsadedsagent (within 4 weeks); 9. Uncontrol Pet/IcoHrvocobédi ty.
Composi tion: Ad5- PPE-1-3X-fas-chi nera Ad5- PPE-1-3X-fas-chinmera (SEQ I D NO
10) is a vascular disruptive gene therapeutic, consisting of a
non-replicating adenovirus vector (Ad5*El deleted, SEQ ID 30 NO 1) which
cont ai ns a nodifccendinguta sang eabodiveando ohdie invpntiomptthe isokpEd polynuclgi@el D NO

12 d a fas-.chi E d i
retept or | CARBTD MGyt RS ot Wi JPEMCLERe AR (BUREBED HRE0n " ne
suppl i ed (SOreoy, 1 0836 64ALCHHY lo2Grlild BRRONE $B8uénck Getf forTEBY (D AW NGRGD, in

single use vials. Each vial contains 0.5 nL of vector solution at a
speci fi ¢ {WEATQ) ppdpn exslpshadial spesHiceabancst pesens- done by cohort as fol | ows:

Cose (Y112 ) S DRl R YOS it 1 BRI
71x10136 comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT), at least one copy of wild type M8 sequence set forth by SEQ ID NO: 19
(GCTTC) and at least one copy of wild type M4 sequence set forth by SEQ ID NO: 15.
According to some embodiments of the invention, the isolated polynucleotide
10  comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
(CTTTT), at least one copy of wild type M8 sequence set forth by SEQ ID NO: 19
(GCTTC) and at least one copy of wild type M5 sequence set forth by SEQ ID NO: 16.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
15 (CTTTT), at least one copy of wild type M8 sequence set forth by SEQ ID NO: 19
(GCTTC), at least one copy of wild type M4 sequence set forth by SEQ ID NO: 15 and
at least one copy of wild type MS sequence set forth by SEQ ID NO: 16.
According to some embodiments of the invention, the isolated polynucleotide
comprises at least one copy of the wild type M3 sequence set forth by SEQ ID NO: 21
20 (CTTTT), at least one copy of wild type M8 sequence set forth by SEQ ID NO: 19
(GCTTC) and at least one enhancer element such as wild type M6 (SEQ ID NO: 17)
and/or wild type M7 sequence (SEQ ID NO:18). |
According to some embodiments of the invention, the isolated polynucleotide
includes at least one copy of wild type M8 with additional flanking sequences such as at
25  least one copy of a wild type M8 sequence (SEQ ID NO:19), at least one copy of wild
type M7 (SEQ ID NO: 18) and/or wild type M9 sequence (SEQ ID NO: 14, CTGGA);
and/or the isolated polynucleotide includes at least one copy of wild type M8 and at least
one mutation in M7, with or without M9 (SEQ ID NO: 22). Such polynucleotides can
be used as a non-specific repressor.
30 According to some embodiments of the invention, the isolated polynucleotide is
for increasing expression of a heterologous polynucleotide operably linked thereto in

cells/tissues.
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respons Vérall response is the best response
r ecor ded from {ihe swadttymf Mdheqieneatdreaith bpSEQ 1D Bieads (CATTC)
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patient’ s bestf;psPanacyamisdoqiiibe WilrbnkBPSRG @9 NUlngg;mquq\cg”ent of both

measur enent an Ocon mation'criteria atients gl obal
deterioration @) hewhlﬂhy[muﬁwsquemqusaﬂfmgh by SEND Naatli7¢oGSHTE), eat ment

th bj ect f di i t i houl d b
VO 2081/ 033464887 | B9B POMdseeRoE ot 10ek Py SELENES kA onat o
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and wherein the isolated polynucleotide is not SEQ ID NO:12 (PPE-1-3X).

20 - According to some embodiments of the invention, each of the wild type M4, M5,
M8, M6, M7 and/or M1 sequences is placed in a head to tail (5'>3") orientation with
respect to the PPE-1 promoter set forth by SEQ ID NO:13.

According to some embodiments of the invention, each cf the wild type M4, M5,
M8, M6, M7 and/or M1 sequences is placed in a tail to head (3'>5') orientation with

25  respect to the PPE-1 promoter set forth by SEQ ID NO:13.

According to some embodiments of the invention, the wild type M4, M5, M8,
M6, M7 and/or M1 sequences are placed in various orientations (head to tail or tail to
head) and/or sequential order with respect the other wild type M4, M5, M8, M6, M7
and/or M1 sequences, and/or with respect to the orientation of SEQ ID NO:13.

30 Construction of such viral vectors may be effected using known molecular

biology techniques such as those described in Sambrook et al., Molecular Cloning: A

Laboratory Manual, Cold Springs Harbor Laboratory, New York (1989, 1992), in
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for a period of up to 3 years or nore post dosing for nonitoring. 25Patient
Popul ati on Pr ofislusedegroigs theHeas "admlmsgewgrra&ﬁs ﬁsprammllrlmwwm a subject

char agd e | 21169 UL, SHTIRLL A8, JAPLSyBolilial of bl eMBeielal 1, 54 % of

the subj ec were ead e Ssubj ects

(4- Hi spanic an'([Thé.vASII m)oreﬂrtmblaepbc«vef meCpauseas hﬁzenu&hﬁlammd@gﬁls&iedm
subjects 30 enrolled was 58.5 years, wi.th the youngest 35.1 years old and
t he ol dest® 9723 PpELfs2 Phﬁ@l%l&wakézpw&)%lr&yn ek aksp Bpludgs wye@lqgwaﬂ Be

| onest SCQécht%leeE%thr W&?]-F]J q)ﬁgﬁ%est QOQWHT@%MHCE %Qm {181? B3 %ﬁbtﬁasel i ne

inclusion criteria) and t anraphlcs
Char act er admhingsraSommofithy amvmlggmdtunctcﬂasmlgamm(:har act eristic Number % Gender
Mal e %54 As used herein a "pharmaceutical composition" refers to a preparation of one or
more of the active ingrédients described herein with other chemical components such as
physiologically suitable carriers and excipients. The purpose of a pharmaceutical
composition is to facilitate administration of a compound to an organism.

Herein the term "active ingredient" refers to the viral vector of the present
20 invention accountable for the biological effect.

Hereinafter, the phrases "physiologically acceptable carrier" and
"pharmaceutically acceptable carrier" which may be interchargeably used refer to a
carrier or a diluent that does not cause significant irritation to an organism and does not
abrogate the biological activity and properties of the administered compound. An

25  adjuvant is included under these phrases.

Herein the term ‘"excipient" refers to an inert substance added to a
pharmaceutical composition to further facilitate administration of an active ingredient.
Examples, without limitation, of excipients include calcium carbonate, calcium

phosphate, various sugars and types of starch, cellulose derivatives, gelatin, vegetable

30 oils and polyethylene glycols.



53.8 Femal e 12 46. 2 Race Caucasian 21 80.8 Asian 1 3.8 Hi spanic 4 15. 4

Age, nean (years) 58.5 - Karnofsky score (nean) 85.4 - Medical Hi story

5Medi cal Wp=20arog3i68 summari zed herewi th: As expected i nPaTARL1EN0007

popul ation with a nean age of 58.5 years, all subjects had ot her nedi cal

conditions at baseline. The nost common_nedi cal conditions (defined as

those present in at |east three subj ect4§) wer e: hygertensi on (13 subjects);
0

fatigue (10 subpeniqyes fosniormplatipsnands admisisieation: oididatasheay abei fawediia (5
subj ects eﬁ&@ﬂg’[&@é’%gﬁ@wl hg&@ﬁ&?ﬁ" %Eﬁrﬂb?i%ﬁg Co., Easton, PA, latest
edition, which is incorporated herein by reference.

Suitable routes of administration may,. for example, include oral, rectal,

5 .transmucosal, especially transnasal, intestinal or parenteral delivery, including
intramuscular, intradermal, intraperitoneal, subcutaneous and intramedullary injections
as well as intrathecal, direct intraventricular, intracardiac, e.g., into the right or left
ventricular cavity, into the common coronary artery, intravenous, inrtaperitoneal,
intranasal, or intraocular injections, sublingual, rectal, transdermal, intranasal, vaginal

10 and inhalation routes. Injection of the viral vectors into a spinal fluid can also be used
as a mode of administration.

The viral vectors or compositions thereof can be administered in an in-patient or
out-patient setting. In one particular embodiment, the viral vectors or compositions
thereof are administered in an injection or in an intravenous drip.

15 The present invention also contemplates engineering of the viral vectors in order
to avoid, suppress or manipulate the immune response, ideally resulting in sustained
expression and immune tolerance to the transgene product — such methods are described
for example in Nayak et al., Gene Therapy (12 November 2009), incorporated herein by
reference.

20 Alternately, one may administer the pharmaceutical composition in a local rather
than systemic manner, for example, via injection of the pharmaceutical composition
directly into the tissue or tumor mass of a patient and even more directly into the tumor
cells themselves.

Pharmaceutical compositions of the present invention may be manufactured by

25  processes well known in the art, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or
lyophilizing processes.

Pharmaceutical compositions for use in accordance with the present invention
thus may be formulated in conventional manner using one or more physiologically

30  acceptable carriers comprising excipients and auxiliaries, which facilitate processing of
the active ingredients into preparations which, can be used pharmaceutically. Proper

formulation is dependent upon the route of administration chosen.
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For buccal administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner.

For administration by nasal inhalation, the active ingredients for use according
to the present invention are conveniently delivered in the form of an aerosol spray
presentation from a pressurized pack or a nebulizer with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichloro-tetrafluoroethane or
carbon dioxide. In the case of a pressurized aerosol, the dosage unit may be determined
by providing a valve to deliver a metered amount. Capsules and cartridges of, e.g.,
gelatin for use in a dispenser may be formulated containing a powder mix of the
compound and a suitable powder base such as lactose or starch.

The pharmaceutical composition described herein may be formulated for
parenteral administration, e.g., by bolus injection or continuous infusion. Formulations
for injection may be presented in unit dosage form, e.g., in ampoules or in multidose
containers with optionally, an added preservative. @~ The compositions may be
suspensions, solutions or emulsions in oily or aqueous vehfcles, and may contain
formulatory agents such as suspending, stabilizing and/or dispersing agents.

Pharmaceutical - compositions for parenteral administration include aqueous
solutions of the active preparation in water-soluble form. Additionally, suspensions 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.
Optionally, the suspension may also contain suitable stabilizers or agents which
increase the solubility of the active ingredients to allow for the preparation of highly

concentrated solutions.

nonm,
cord

cel l



3 Melanoma 2 1 Sarcoma 2 0 Thyroid cancer 2 2 Esophageal Adenocarcinoma 1 1
Merkl e cell carcinoma 1 1 Bladder/Transitional Cell 1 0 Lung small cell
car ci nomawd 2011%88b463t romal tunmor 1 O Testicul ar/ sex cor @¢Crunmm1/000007
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Alternatively, the active ingredient may be in powder form for constitution with

a suitable vehicle, e.g., sterile, pyrogen-free water based solution, before use.

The pharmaceutical composition of the present invention may also be

formulated in rectal compositions such as suppositories or retention enemas, using, e.g.,
5  conventional suppository bases such as cocoa butter or other glycerides.

Pharmaceutical compositions suitable for use in context of the present invention
include compositions wherein the active ingredients are contained in an amount
effective to achieve the intended purpose. More specifically, a therapeutically effective
amount means an amount of active ingredients (i.e. viral particles) effective to prevent,

10  alleviate or ameliorate symptoms of a disorder (e.g., thyroid cancer, neuroendocrine
cancer) or prolong the survival of the subject being treated. '

Determination of a therapeutically effective amount is well within the capability
of those skilled in the art, especially in light of the detailed disclosure provided herein.
Therapeutic efficacy of administration of the adenoviral vector of the present invention

15 can be assessed according to a variety of criteria, including clinical presentation,
biochemical parameters, radiological evaluation and the like. In some embodiments,
efficacy is evaluated according to one or more of the following exemplary parameters:

Biodistribution: for example, levels of virus DNA in blood and urine samples,

expression of the fas-c transgene (mRNA) in blood;
20 Antibodies: for example, levels of total anti-Ad-5 Ig, IgG and neutralizing anti-
AdS antibodies in serum;
Angiogenic biomarkers: for example, von Willebrand Factor, TNFa, VEGFR1
and VEGFR?2 levels in the blood;

Cytokine levels: for example, peripheral blood cytokine levels (e.g. IL-6, IL-8-
25  see Table 6);

Tumor response: Tumor dimensions can be measured on CT (or MRI) scans, or

other radiographic means. Tumor response can then be evaluated according to accepted
criteria, such as Response Evaluation Criteria in Solid Tumors (RECIST).

The criteria can be evaluated at any time following administration, and can also

30 be compared to pre-dosing values. In one embodiment, the evaluation criteria are

assessed prior to administration of the adenovirus vector, and then on days 4+1, 7+1,

14+1, 28 * 2, day 56 +3, day 112+4, about 3 months, about 4 months, about 5 months,
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antibody ("SCA"), a genetically engineered molecule containing the variable region of
the light chain and the variable region of the heavy chain, linked by a suitable
polypeptide linker as a genetically fused single chain molecule.

30 Methods of producing polyclonal and monoclonal antibodies as well as

fragments thereof are well known in the art (See for example, Harlow and Lane,



75 Table 3: Myst Frequent Adverse Events (cohort 1-6) Adverse Event

Nunmber Patients % Pyrexia 13 50.0 Fatigue 12 46.2 aPI T Prolonged 10 38.5
Chills 7 w6.201gpwnat rem a 7 26. 9 Henogl obi n decreased PCZALD1C0098¢7 pati on
6 23.1
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Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, New York, 1988,

incorporated herein by reference).
As used herein, the term "antigen" refers to a substance that can stimulate the
production of antibodies or a T-cell response in a mammal, including compositions that
5  are injected or absorbed into a mammal. An antigen reacts with the products of specific
humoral or cellular immunity, including those induced by heterologous immunogens.
The term "antigen" includes all related antigenic epitopes. In one example, an antigen is
a cancer antigen. A target antigen is an antigen against which an immune response is
desired, for example to achieve a therapeutic effect, such as tumor regression.
10 For any preparation used in the methods of the invention, the therapeutically
effective amount or dose can be estimated initially from in vitro and cell culture assays.
For example, a dose can be formulated in animal models to achieve a desired
concentration or titer. Such information can be used to more accurately determine
useful doses in humans.
15 The therapeutically effective amount of the active ingredient can be formulated
in a unit dose. As used herein "unit dose" refers to a physically discrete unit containing
a predetermined quantity of an active material calculated to individually or collectively
produce a desired effect such as an anti-cancer effect. A single unit dose or a plurality
of unit doses can be used to provide the desired effect, such as an anti-cancer
20 therapeutic effect. In some embodiments, the unit dosage is 1X10® to about 1X10'¢
virus particles, at least about 1X10' to about 1X10" virus particles, and optionally
about 1X10", about 3X10", about 5X10", about 1X10', about 3X10'"2, about 5X10'?,
about 1X10", about 3X10" or more virus particles.
Toxicity and therapeutic efficacy of the active ingredients described herein can
25 be determined by standard pharmaceutical procedures in vitro, in cell cultures or
experimental animals. The data obtained from these in vitro and cell culture assays and
animal studies can be used in formulating a range of dosage for use in human. The
dosage may vary depending upon the dosage form employed and the route of
administration utilized. The exact formulation, route of administration and dosage can
30  be chosen by the individual physician in view of the patient's condition. (See e.g., Fingl,

et al., 1975, in "The Pharmacological Basis of Therapeutics”, Ch. 1 p.1).



Nausea 5 19.2 Vomting 5 19.2 Anorexia 5 19.2 Dyspnea 5 19.2 Lynphopenia 4
15.4 AST Increased 4 15.4 Hyperglycema 4 15.4 Myalgia 4 15.4 Hyperhidrosis
4 WO 2011/083464 PCT/IL2011/000007
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Dosage amount and interval may be adjusted individually to provide levels of

the active ingredient sufficient to induce or suppress the biological effect (minimal
effective concentration, MEC). The MEC will vary for each preparation, but can be
estimated from in vitro data. Dosages necessary to achieve the MEC will depend on

5  individual characteristics and route of administration. Detection assays can be used to
determine plasma concentrations.

Depending on the severity and responsiveness of the condition to be treated,
dosing can be of a single or a plurality of administrations, with course of treatment
lasting from several days to several weeks or until cure is effected or diminution of the

10  disease state is achieved.

The amount of a composition to be administered will, of course, be dependent
on the subject being treated, the severity of the affliction, the manner of administration,
the judgment of the prescribing physician, etc.

According to one embodiment, about 10 to about 10'® virus particles are

15  administered to the subject.

According to another embodiment, about 10° to about 10 virus particles are
administered to the subject.

According to one embodiment, about 10’ to about 10'? virus particles are
administered to the subject.

20 According to one embodiment, about 1x10' to about 5x10'* virus particles are
administered to the subject.

According to yet another embodiment, about 1X10° to about 1X10'® virus
particles, at least about 1X10"! to about 1X10™ virus particles are administered to the
subject.

25 According to yet another embodiment the subject is administered intravenously
with 1x10'%- 1x10" viral particles of SEQ ID NO: 9. or SEQ ID NO: 10.

According to yet another embodiment the subject is administered intravenously
with at least two doses of 1x10">— 1X10" viral particles of SEQ ID NO: 9. or SEQ ID
NO: 10. According to yet another embodiment the subject is administered

30  intravenously with at least three or more doses of 1x10™ - 1x10"* viral particles of SEQ
ID NO: 9. or SEQ ID NO: 10. In a particular embodiment, the at least two doses are

administered at least about 1day, at least about 3 days, at least about 5 days, at least
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in endothelial cells and decreased the expression in liver cells in culture (Nicklin et al
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on any aspects of the disease. Protocols for use of recombinant anti-angiogenic
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Postdose {gaye Z8he ROk hPRbBREDYLfot H269Ant 3042 ha (NCT00005057) and an
adenovirus-tk  construct with chemotherapy for hepatocellular carcinoma
10 (NCT00844623).

Anti-cancer drugs that can be co-administered with the compounds of the
invention include, but are not limited to Acivicin; _A'pclarubicin; Acodazole
Hydrochloride; Acronine; Adriémycin; Adozelesin; Aldesleukin; Alfretamine;
Ambomycin; Ametantrone Acetate; Aminoglutethimide; Amsacrine; Anastrozole;

15  Anthramycin; Asparaginase; Asperlin; Azacitidine; Azetepa; Azotomycin; Batimastat;
Benzodepa; Bicalutamide; Bisantrene Hydrochloride; Bisnafide Dimesylate;
Bevacizumab, Bizelesin; Bleomycin Sulfate; Brequinar Sodium; Bropirimine; Busulfan;
Cactinomycin; Calusterone; Caracemide; Carbetimer; Carboplatin; Carmustine;
Carubicin Hydrochloride; Carzelesin; Cedefingol; Chlorambucil; Cirolemycin;

20 Cisplatin; Cladribine; Crisnatol Mesylate;  Cyclophosphamide;  Cytarabine;
Dacarbazine; Dactinomycin; Daunorubicin Hydrochloride; Decitabine; Dexormaplatin;
Dezaguanine; Dezaguanine Mesylate; Diaziquone; Docetaxel; Doxorubicin;
Doxorubicin Hydrochloride; Droloxifene; Droloxifene Citrate; Dromostanolone
Propionate; Duazomycin; Edatrexate; Eflornithine Hydrochloride; Elsamitrucin;

25  Enloplatin; Enpromate; Epipropidine; Epirubicin Hydrochloride; Erbulozole;
Esorubicin Hydrochloride; Estramustine; Estramustine Phosphate Sodium; Etanidazole;
Etoposide; Etoposide Phosphate; Etoprine; Fadrozole Hydrochloride; Fazarabine;
Fenretinide; Floxuridine; Fludarabine Phosphate; Fluorouracil; Flurocitabine;
Fosquidone; Fostriecin  Sodium; Gemcitabine; Gemcitabine Hydrochloride;

30  Hydroxyurea; Idarubicin Hydrochloride; Ifosfamide; Ilmofosine; Interferon Alfa-2a;
Interferon Alfa-2b; Interferon Alfa-nl; Interferon Alfa-n3; Interferon Beta- 1 a;

Interferon Gamma- I b; Iproplatin; Irinotecan Hydrochloride; Lanreotide Acetate;
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Letrozole; Leuprolide Acetate; Liarozole Hydrochloride; Lometrexol Sodium;

Lomustine; Losoxantrone Hydrochloride; Masoprocol; Maytansine; Mechlorethamine
Hydrochloride; Megestrol Acetate; Melengestrol Acetate; Melphalan; Menogaril;
Mercaptopurine; Methotrexate; Methotrexate Sodium; Metoprine; Meturedepa;
5  Mitindomide; Mitocarcin; Mitocromin; Mitogillin; Mitomalcin; Mitomycin; Mitosper;
Mitotane; Mitoxantrone Hydrochloride; Mycophenolic  Acid;  Nocodazole;
Nogalamycin; Ormaplatin; Oxisuran; pazotinib; Paclitaxel; Pegaspargase; Peliomycin;
Pentamustine; Peplomycin  Sulfate; Perfosfamide; Pipobroman; Piposulifan;
Piroxantrone Hydrochloride; Plicamycin; Plomestane; Porfimer Sodium; Porfiromycin;
10  Prednimustine; Procarbazine Hydrochloride; Puromycin; Puromycin Hydrochloride;
Pyrazofurin; Riboprine; Rogletimide; Safingol; Safingol Hydrochloride; Semustine;
Simtrazene; Sorafinib; Sparfosate  Sodium; Sparsomycin;  Spirogermanium
Hydrochloride; Spiromustine; Spiroplatin; Streptonigrin; Streptozocin; Sulofenur;
Sunitinib; Talisomycin; Taxol; Tecogalan Sodium; Tegafur; Teloxantrone
15  Hydrochloride; Temoporfin; Teniposide; Teroxirone; Testolactone; Thiamiprine;
Thioguanine; Thiotepa; Tiazofuirin; Tirapazamine; Topotecan Hydrochloride;
Toremifene Citrate; Trestolone Acetate; Triciribine Phosphate; Trimetrexate;
Trimetrexate Glucuronate; Triptorelin; Tubulozole Hydrochloride; Uracil Mustard;
Uredepa; Vapreotide; Verteporfin; Vinblastine Sulfate; Vincristine Sulfate; Vindesine;
20  Vindesine Sulfate; Vinepidine Sulfate; Vinglycinate Sulfate; Vinleurosine Sulfate;
Vinorelbine Tartrate; Vinrosidine Sulfate; Vinzolidine Sulfate; Vorozole; Zeniplatin;
Zinostatin; Zorubicin Hydrochloride. Additional antineoplastic agents include those
disclosed in Chapter 52, Antineoplastic Agents (Paul Calabresi and Bruce A. Chabner),
and the introduction thereto, 1202-1263, of Goodman and Gilman's "The
25  Pharmacological Basis of Therapeutics", Eighth Edition, 1990, McGraw-Hill, Inc.
(Health Professions Division).

The present inventors have shown that administering a single dose of the viral
vectors of the present invention (e.g. AASPPE-1-3X fas-chimefa) in combination with
the chemotherapeutic drug sunitinib (Sutent), can improve the efficacy of the

30  chemotherapy treatment, or of the viral vector's effect on a metastatic cancer, in the

Lewis Lung Carcinoma model (see Example VI below). Thus, in some embodiments
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the viral vectors of the present invention are administered in combination with one or

more of the chemotherapeutic drugs, such as sunitinib (Sutent).

Chemotherapeutic agents can be administered along with the viral vectors of the

invention, prior to treatment with the viral vectors of the present invention, or following

5  treatment with the vi;al vectors of the present invention. In a particular embodiment,

the chemotherapeutic agent is administered at least about 1day, at least about 3 days, at

lIeast about 5 days, at least about 7 days, at least about 2 weeks, at least about 3 weeks,

at least about 4 weeks, at least about 2 months, at least about 6 months, at least about 9

months, at least about 1 year prior to initiation of treatment with the viral vector of the

10  present invention. In another particular embodiment, the chemotherapeutic agent is

administered at least about 1day, at least about 3 days, at least about 5 days, at least

about 7 days, at least about 2 weeks, at least about 3 weeks, at least about 4 weeks, at

least about 2 months, at least about 6 months, at least about 9 months, at least about 1

year following initiation of treatment with the viral vector of the present invention. In

15  another particular embodiment, the chemotherapeutic agent is administered during, or
alongside with initiation of treatment with the viral vector of the present invention.

The viral vectors of the present invention may also be administered with an
agent that enhances expression of transgenes in adenoviral-mediated transient
expression.  For example International Application WO/2008/132729 teaches

20  administration of a corticosteroid (e.g. dexamethasone and/or N-Acetyl Cysteine (NAC)
prior to AdPPE-1 (3x)-Fas-c chimera construct administration, or concomitant treatment
with an endothelin inhibitor such as bosentan.

In addition, the viral vectors of the present invention may also be administered
with an agent that brings about transient immunosuppression, such as for example

25  deoxyspergualin (DSG) or cyclophosphamide (see for example Smith et al., Gene Ther.
1996 Jun;3(6):496-502) in order to allow for repetitive dosing.

Adenovirus-based gene therapy protocols have commonly been limited to single
doses, for reasons pertaining to safety and efficacy of the drug, particularly concerning
patient anti-adenovirus immune response, as most populations are repeatedly exposed

30 and sensitized to various adenoviral antigens. The present inventors have surprisingly
found no correlation between levels of anti-adenovirus antibodies in serum- of patients

following administration of the adenovirus of the invention, and the dose of adenovirus
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administered. Evaluation of antibody titers, including anti-Ad5 neutralizing antibodies,

IgG and total anti-Ad5 antibodies in the patients (see Example II, and FIGs. 2 and 3A-

3B) revealed no effect of the baseline levels of neutralizing anti-adenovirus antibody on

disease progression following dosing. Evaluation of total anti-adenovirus AdS antibody

5 titers, and specific anti-Ad5 IgG in serum of patients prior to, and following

administration of the AdS-PPE-1-3X-fas-c adenoviral vectors revealed increased

antibody titers following adenovirus vector administration, but indicated no correlation

with the doses administered (see Table 4 in Example II that follows), suggesting that

repeated doses of the adenovirus as described herein may not lead to an immune

10  response limiting the clinical utility of the adenovirus in the host. Further, it was found

that administration of AdSPPE-1-3X-fas chimera was effective in reducing disease

progression even in subjects with high levels of neutralizing anti-Ad5 antibodies and

total anti-Ad5 antibodies detected prior to first injection of the construct (see FIGs. 2

and 3). Yet further, assays of blood and urine AdS5-PPE-1-3X-fas-c levels

15 (biodistribution) following administration revealed high levels of the adenovirus

constructs of the invention 28 days post-administration, even in the presence of elevated

total or IgG anti-Ad5 antibody levels (see Tables 4 and 7 of Example II that follows,

specifically, see subjects 2, 9 and 10). In one subject [036], for example, significant

levels of transgene expression were detected in an aspirate from a metastatic lesion as

20 many as 28 days following adenovirus vector administration, despite a massive fold

increase (X3125) in anti-Ad5 antibody titer (see Tables 4 and 9 in Example II that
follows).

Thus, in some embodiments, administering the dose of the adenovirus vector of
the present invention inhibits growth of a tumor. In other embodiments, administering

25  the adenovirus vector inhibits angiogenesis of the tumor. )

Thus, the adenovirus vectors of the present invention can be administered in
one, at least two, three or more doses, with intervals therebetween sufficient for
antibody formation, without causing a dose-dependent antiviral antibody response.
Such intervals are typically 21-28 days, but may be as few as 1 or 2 days, or as many as

30 7 days, 10 days, 2 weeks, three weeks, four, six, eight ten or more weeks. Thus,
according to another aspect of some embodiments of the present invention there is

provided a method for administering a therapeutically effective amount of a therapeutic
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composition comprising an adenoviral vector to a subject in need thereof comprising

administering the composition to the subject at least twice, wherein the administration
does not induce a dose-dependent increase in antibodies against the adenoviral vector in
the subject. According to another aspect of one embodiment of the present invention,

5  the time between administration between a first dose and an at least second dose is
sufficient for anti-Ad5 antibody formation.

In yet another embodiment, the adenovirus vectors of the present invention are
effective when administered -to subjects having elevated levels of serum anti Ad5
antibodies. In some particular embodiments the anti-Ad5 antibody levels are elevated

10 compared to the subjects pre-dosing baseline anti-Ad5 levels. In yet other
embodiments, the adenovirus vectors of the present invention are detected in the blood
of the subjects having elevated anti-AdS antibody levels are compared to the subjects
pre-dosing baseline anti-Ad5 levels, at day 4 post-administration, day 7 post-
administration, day 15 post-administration, day 21 post-administration, day 28 post-

15  administration, day 37 post-administration, day 56 post-administration or day 112 post-
administration or more. Such anti-AdS antibodies can be neutralizing antibodies, total
anti-Ad5 antibodies, or a specific anti-Ad5 antibody subtype, such as anti-Ad5 IgG.

Thus, in some embodiments, the adenovirus is detected in the blood of the
subject at least about 4 days post administration. According to other embodiments an

20 amount of serum anti-adenovirus antibodies is increased following the administering,
and the adenovirus is detected in the blood of the subject at least about 21 days post
administration.

It is expected that during the life of a patent maturing from this application many
relevant chemotherapeutic agents will be developed and the scope of the term

25  chemotherapeutic agent is intended to include all such new technologies a priori.

As used herein the term “about” refers to £ 10 %. -

The terms "comprises”, "comprising”, "includes", "including", “having” and
their conjugates mean "including but not limited to". '

The term “consisting of means “including and limited to”.

30 The term "consisting essentially of" means that the composition, method or

structure may include additional ingredients, steps and/or parts, but only if the
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additional ingredients, steps and/or parts do not materially alter the basic and novel

characteristics of the claimed composition, method or structure.

As used herein, the singular form "a", "an" and "the" include plural references

unless the context clearly dictates otherwise. For example, the term "a compound" or
5  "at least one compound” may include a plurality of compounds, including mixtures
thereof. |

Throughout this application, various embodiments of this invention may be
presented in a range format. It should be understood that the description in range format
is merely for convenience and brevity and should not be construed as an inflexible

10  limitation on the scope of the invention. Accordingly, the description of a range should
be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such
as from 1 to 6 should be considered to have specifically disclosed subranges such as
from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well

15  as individual numbers within that range, for example, 1, 2, 3, 4, 5, and 6. This applies
regardless of the breadth of the range.

Whenever a numerical range is indicated herein, it is meant to include any cited
numeral (fractional or integral) within the indicated range. The phrases “ranging/ranges
between” a first indicate number and a second indicate number and “ranging/ranges

20 from” a first indicate number “to” a second indicate number are used herein
interchangeably and are meant to include the first and second indicated numbers and all
the fractional and integral numerals therebetween.

As used hereiﬁ the term "method" refers to manners, means, techniques and
procedures for accomplishing a given task including, but not limited to, those manners,

25  means, techniques and procedures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners of the chemical,
pharmacological, biological, biochemical and medical arts.

As used herein, the term “treating” includes abrogating, substantially inhibiting,
slowing or reversing the progression of a condition, substantially ameliorating clinical or -

30 aesthetical symptoms of a condition or substantially preventing the appearance of

clinical or aesthetical symptoms of a condition.
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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 or as suitable in any other described
embodiment of the invention. Certain features described in the context of various
embodiments are not to be considered essential features of those embodiments, unless
the embodiment is inoperative without those elements.

Various embodiments and aspects of the present invention as delineated
hereinabove and as claimed in the claims section below find experimental support in the

following examples.

EXAMPLES

Reference is now made to the following examples, which together with the above
descriptions illustrate some embodiments of the invention in a non limiting fashion.

Generally, the nomenclature used herein and the laboratory procedures utilized
in the present invention include molecular, biochemical, microbiological and
recombinant DNA techniques. Such techniques are thoroughly explained in the
literature. See, for example, "Molecular Cloning: A laboratory Manual" Sambrook et
al., (1989); "Current Protocols in Molecular Biology" Volumes I-III Ausubel, R. M., ed.
(1994); Ausubel et al., "Current Protocols in Molecular Biology", John Wiley and Sons,
Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning", John
Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory
Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531; 5,192,659
and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III Cellis, J. E., ed.
(1994); "Culture of Animal Cells - A Manual of Basic Technique" by Freshney, Wiley-
Liss, N. Y. (1994), Third Edition; "Current Protocols in Immunology" Volumes I-III
Coligan J. E., ed. (1994); Stites et al. (eds), "Basic and Clinical Immunology" (8th
Edition), Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected
Methods in Cellular Immunology", W. H. Freeman and Co., New York (1980);
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available immunoassays are extensively described in the patent and scientific literature,

see, for example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578,
3,853,987, 3,867,517; 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345;
4,034,074; 4,098,876; 4,879,219; 5,011,771 and 5,281,521; "Oligonucleotide
5 Synthesis" Gait, M. J., ed. (1984); “Nucleic Acid Hybridization" Hames, B. D., and
Higgins S. J., eds. (1985); "Transcription and Translation" Hames, B. D., and Higgins
S. I, eds. (1984); "Animal Cell Culture" Freshney, R. 1., ed. (1986); "Immobilized
Cells and Enzymes" IRL Press, (1986); "A Practical Guide to Molecular Cloning"
Perbal, B., (1984) and "Methods in Enzymology" Vol. 1-317, Academic Press; "PCR
10  Protocols: A Guide To Methods And Applications", Academic Press, San Diego, CA
(1990); Marshak et al., "Strategies for Protein Purification and Characterization - A
Laboratory Course Manual" CSHL Press (1996); all of which are incorporated by
reference as if fully set forth herein. Other general references are provided throughout
this document. The procedures therein are believed to be well known in the art and are
15 provided for the convenience of the reader. All the information contained therein is

incorporated herein by reference. V

Example 1

Efficacy of Ad5PPE-1-3X-fas chimera in Lewis Lung Carcinoma Model
In order to evaluate effective dosage ranges AdSPPE-1-3X-fas chimera
20 adenovirus for treatment of solid tumors, metastatic tumors were induced in the mouse
Lewis Lung Carcinoma model, and a range of doses of AdSPPE-1-3X-fas chimera

adenovirus (SEQ ID NO: 10) administered systemically.

MATERIALS AND EXPERIMENTAL METHODS
Construction and cloning of the viral vector:

25 The vector was constructed using a backbone containing most of the genome of
adenovirus type 5, as well as partial homology to an adaptor plasmid, which enables
recombination.

The E1 early transcriptional unit was deleted from the backbone plasmid, and
further modified by deleting the pWE25 and the Amp resistance selection marker site.

30 The adaptor plasmid, containing sequences of the Ad5, CMV promoter, MCS,
and SV40 polyA was modified to delete deleting the CMV promoter, and the PPE-1

promoter and Fas-c fragment were inserted by restriction digestion.
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The modified PPE-1 promoter (PPE-1-3X, SEQ ID NO: 12) and the Fas-

chimera transgene (Fas-c, SEQ ID NO: 4) were utilized for conmstruction of the
adenoviral vector. The PPE-1- (3X)-Fas-c element (2115bp) was constructed from the
PPE-1- (3X)-luc element. This element contains the 1.4kb of the murine
5  preproendothelin PPE-1-(3X) promoter, the Luciferase gene, the SV40 polyA site and
the first intron of the murine ET-1 gene, originated from the pELS8 plasmid (8848bp)
used by Harats et al (Harats D. et al., JCI, 1995). The PPE-3-Luc cassette was extracted
from the pELS8 plasmid using the BamHI restriction‘enzyme. The Luciferase gene was
substituted by the Fas-c gene [composed of the extra cellular and intra membranal
10  domains of the human TNF-R1 (Tumor Necrosis Factor Receptor 1, SEQ ID NO: 2)
and of the Fas (p55) intracellular domain (SEQ ID NO: 3) (Boldin et al, JBC, 1995)] to
obtain the PPE-1-3x-Fas-c cassette.
PPE-1(3x)-Fas-c Plasmid - The cassette was further introduced into the
backbone plasmid by restriction digestion, resulting with the PPE-1(3x)-Fas-c plasmid.
15 Adaptor-PPE-1(3x)-Fas-c Plasmid - The PPE-1-3x-Fas-c element was extracted
from the first generation construct PPE-1-3x-Fas-c plasmid, and was amplified with
designated PCR primers introducing SnaB1 and EcoR1 restriction sites at the 5-and-3"-
end respectively. These sites were used to clone the PPE-Fas-c fragment into the
adaptor plasmid digested with SnaB1 and EcoR1, resulting in, the adaptor-PPE-1-3x-
20  Fas-c used for transfection of the host cells (for example, PER.C6 cells).
Lewis Lung Carcinoma model
Freshly harvested D122 Lewis Lung Carcinoma (LLC) cells (5x105 per mouse)
were administered to C57BL/6 mice (3 months old), by subcutaneous injection into the
foot pad. Primary tumors develdped in the feet in about 14 days. When tumors reached
25  a diameter of at least 7 mm, the mice were anesthetized and the distal segment of the

limb was amputated. Five days after limb amputation, mice were randomized to one of

the following groups:
Treatment Dose- virus particles
30 (vp/mouse)
Group 1 Ad5PPE-1-3X-fas chimera adenovirus 10"
Group 2 Ad5PPE-1-3X-fas chimera adenovirus 10"

Group 3 Ad5PPE-1-3X-fas chimera adenovirus 10°
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Group 4 Ad5PPE-1-3X-fas chimera adenovirus  * 10°
Group 5 AdSPPE-1-3X-fas chimera adenovirus 10’
Group 6 Ad5PPE-1-3X-fas chimera adenovirus 10°
Group 7 Vehicle _ 0
5

Vehicle =PBS, 10% glycerol

Viruses were intravenously injected to the mouse tail. Mice were sacrificed
upon death of 5 control (vehicle injected) mice (approximately 24 days after
virus/control administration). Mice in which the primary tumor re-emerged after

10  treatment, were withdrawn from the study. Upon sacrifice, animal’s lungs were
removed, washed and weighed, and blood was collected for liver function testing.

Liver and tumor tissues were cut and frozen in 4% formaldehyde or in OCT
compound for histological analysis by hematoxylin-eosin staining or anti PECAM1
(anti- CD31) staining, respectively. Tumor weight differences were evaluated using the

15 Mann-Whitney U-test. ‘ '
The purpose of this study was to evaluate the dose dependent efficacy of
AdSPPE-1-3X-fas chimera adenovirus and to assess the minimal effective dose.
Results
Clinically significant doses (10° to 10" vp/mouse) of AdSPPE-1-3X-fas
20  chimera adenovirus do not cause non-specific systemic effects

Mortality was observed in all groups prior to scheduled sacrifice with no dose
response trend. Clinical signs of surviving mice did not reveal any abnormalities. No
dose response trend was observed in mice weights.

No statistical significant differences were observed in the kidney function in all

25  groups, except for an increase in uric acid observed at the lowest dose cohort on day 5
post dosing. No statistical significant differences were observed in the SGOP and
SGPT levels of treated vs. non treated mice.
Macroscopic examination at necropsy (brain, liver heart, spleen, gonads,
kidneys, small intestine, lungs), did not reveal any abnormalities except for metastases
30 found in the lungs. No statistical differences were found in the weight of organs
between groups (liver, spleen, small intestine, heart, kidney, lung, and brain), except for
the heart and spleen where an increase (not dose dependent) in the weight was observed

in mice treated with adenovirus compared to the untreated mice.
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Microscopic observations (on the lung, liver and heart) showed mild to moderate

inflammation and regenerative changes of the liver following treatment with 10® 10"
vp/mouse. .
Ad5PPE-1-3X-fas chimera adenovirus (10 to 10" vp/mouse) suppresses
metastatic tumor growth

FIGs. 1A-1C show exemplary lungs of treatment and control groups, at the
completion of the study. In the lung, large mefastases were found in mice treated with
vehicle (FIG. 1A). These metastases were reducéd in a dose dependent fashion in
Ad5PPE-1-3X-fas chimera adenovirus-treated mice (FIGs. 1B-1C), with the strongest
effect in the highest dose (10" vp/mouse) cohort (FIG. 1C), in which most of the lungs

appeared to be normal or with only small metastases. This effect decreased to non

- observable levels at low titers of the virus (107 vp/mouse and 10° vp/mouse). The

protective, anti-tumor effect of the AdSPPE-1-3X-fas chimera adenovirus was
confirmed by the difference in weight of the lungs of the AdSPPE-1-3X-fas chimera
adenovirus-treated mice, which was significantly reduced when compared to control
mice but diminished to non observable level at low virus titers (FIG. 1D).

Thus, a single, systemic injection of a clinically significant amount of AdSPPE-
1-3X-fas chimera adenovirus was highly effective in reducing the tumor burden in
Lewis Lung Carcinoma model in a dose dependent fashion. 10" vp/mouse resulted in a
70% decrease in tumor burden. No efficacy of treatment was observed at the lowest
doses (10° vp/n;ouse:—lo7 vp/mouse).

Example 11
Administration of Ad5PPE-1-3X-fas chimera in the clinical setting

In order to determine the safety and efficacy of administration of ADSPPE-1-
3X-fas-chimera in the clinical setting, outcomes such as toxicity, adverse effects,
antibody titer, biodistribution, disease progression and disease recurrence and survival
were monitored in subjects with solid primary and metastatic tumors receiving
intravenous infusion of a range of doses of the Ad5SPPE-1-3X-fas chimera adenovirus

vector.



200 22000 110 NA Al'l subjects were al so assessed as to their |evel
of neutralizing Adenovirus 5 antibodi es at baseline (Table 5). Results show
t hat 35%weaadohiigbdey el evat ed basel i ne 5l evel s (>210) an#C#AaP200f/0to0he

subj ects had low levels (< 18) of neutralizing antibodies. Table 5. Summary
of Anti-Adenovirus 5 Neutralizing Antibody Titers at Baseline Subject ID
Cohort Titer Subject ID Cohort Titer 081 1 620 027 6 002 1 750 028 6 940

003

5

10

15

20

25

30

MATERIALS AND EXPERIMENTAL METHODS

Subject population:

Subjects with advanced and/or metastatic solid organ cancer 18 years of age and
older, without remaining options for standard curative or palliative measures are
enrolled. ’

Criteria for subject's inclusion in the treatment group are:

1. Subjects at least 18 years of age;
2. Histologically confirmed malignancy that is metastatic or unresectable and for
which standard curative or palliative measures do not exist or are no longer
effective;
3. Karnofsky performance status of > 70%;
4. Adequate haematological profile: ANC >1500/ul, hemoglobin >10g/dl, platelets
>100,000/ul, and INR within normal limits;
5. Adequate renal function (CCT >60 mL/min/1.73 m2);
6. Adequate hepatic function: (ALT and AST<2.5 x ULN) and total bilirubin
within normal limits. '
Criteria for subject's exclusion from the treatment group are:
Recent cardiac event (within 12 months) or active cardiac/vascular disease;
Recent surgery (within 4 weeks);
Proliferative retinopathys;
Liver disease;
CNS metastasis;
Recent anti-angiogenic therapy (within 6 weeks);
Current/recent (within 4 weeks) immunosuppressive therapy;

Recent chemo/radiotherapy or investigational agent (within 4 weeks);

o ® N s LN

Uncontrolled co-morbidity.

Composition: AdS-PPE-1-3X-fas-chimera
. Ad5-PPE-1-3X-fas-chimera (SEQ ID NO: 10) is a vascular disruptive gene
therapeutic, consisting of a non-replicating adenovirus vector (AdS, E1 deleted, SEQ ID
NO: 1) which contains a modified murine pre-proendothelin promoter (PPE-1-3x, SEQ
ID NO: 12) and a fas-chimera transgene [Fas and human tumor necrosis factor (TNF)

receptor](SEQ ID NO: 4). It is formulated as a sterile vector solution and supplied
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frozen (below -65°C), in single use vials. Each vial contains 0.5 mL of vector solution at

a specific viral titer.
Dosage

Dose escalation is done by cohort as follows:

5 Dose (virus particles) Subjects per Cohort

Cohort 1 - 1x10" 3
Cohort 2 3x10"° 3
Cohort 3 1x10M 3
Cohort 4 3x10" 3

10  Cohort 5 1x10" 3
Cohort 6 3x10" 12
Cohort 7 1x10" 6

Since no dose limiting toxicity was observed after dosing 3 subjects in each of
the first 6 cohorts, 9 additional subjects were enrolled into cohort 6 according to the

15  protocol and after approval of the Institutional Review Boards. 27 subjects (3 in each of

‘cohorts 1-5 [total of 15 subjects] and 12 in Cohort 6) were treated. Since no dose
limiting toxicity was observed, 6 more patients were enrolled to cohort 7. A total of 33
subjects were treated. One case ofl NCI Grade 3 fever, shortly following administration
of the highest dose (cohort 7), was observed. ‘

20 The AdS-PPE-1-3X-fas-chimera is administered as an intravenous infusion. The
same drug volume and saline volume were used for each subject within each cohort, and
each subject was infused with the same volume of the drug. The infusion duration was
between 3 and 5 minutes in cohorts 1-5 and 15 minutes in cohort 6 and 50 minutes for
cohort 7. In general, these numbers reflect the instructions specified in the pharmacy

25 manual provided with the study.

Subject évaluation criteria

Biodistribution: Blood and urine samples were collected prior to dosing, at the

end of the infusion (blood samples only), 3 hours, 6 hours, and on days 4(x1), 7(x1),
14(x1), 28(2) and at day 56(3) for evaluation of levels of virus DNA (in blood and
30 urine) and the expression of the transgene (messenger RNA in blood). Only samples

with detectable viral DNA are tested for transgene expression.
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Antibodies: Serum samples were collected prior to dosing for analysis of total

anti-Ad-5 Ig, IgG and neutralizing anti-Ad5 antibody levels, and on day 28 and day 56
for analysis of total anti-Ad-5 Ig, IgG anti-Ad5 antibody levels.
Ad-5-IgG assay: Serum samples were diluted and analyzed for adenovirus-
5 specific immunoglobulin G (IgG) by ELISA. For the ELISA, 96 well flat bottomed,
high-binding Immulon-IV plates were coated with 50 ul AdS-antigen (Upenn Vector
Core) at (5x10"8 particles/well) in pH 9.5 carbonate buffer (coating buffer) overnight at
4°C, washed two times in PBS/0.05% Tween, blocked in PBS/1% HSA for 1 hour at
24°C, and then washed two times in PBS/0.05 Tween. Appropriately diluted (3-fold)
10  samples were added to antigen-coated plates and incubated for 4 hours at room
temperature. Plates were washed three times with PBS/0.05% Tween and incubated
with peroxidase conjugated goat anti-human Ig (1:5000 dilution, Jackson
ImmunoResearch Laboratories, Inc.) for 1 hour at room temperature. Plates were
washed three times as above and TMB substrate (Sigma Chemical Co., St Louis, MO) is
15  added at 100 ul/well for 30 minutes. Reaction was stopped when 100 ul 2N H,SO,4 was
added, and optical densities were read at 450nm on a VersaMAX tunable microplate
reader (Molecular Devices). Titer is the dilution achieving 0.5 maximum OD.
Neutralizing anti-Ad5 antibodies assay: The ability of serum to block adenovirus
infection of Hela cells (ATCC) in vitro was analyzed utilizing adenovirus expressing
20  green fluorescent protein (GFP) as a reporter (Upenn Vector Core). Various dilutions of
test sera and, as a control/standard, pooled AB sera (Sigma), pre-incubated with moi of
1000 of reporter viruses for 1 hour at 37°C were added to 90% confluent cell cultures.
Cells were incubated for 16 hours and expression of GFP quantified by fluoroimaging
using the Victor® (Wallace/PerkinElmer) and visually. The neutralizing titer of the sera
25 was calculated as the reciprocal dilution of serum with 50% of the maximum
fluorescence at 1000 MOL

Angiogenic biomarkers: Blood samples were collected prior to dosing, and at

the following visits thereafter, for evaluation of von Willebrand Factor levels and TNFa
levels, on days 4+1, 71, 14+1, 28 + 2 and at day 56 +3 post dosing.

30 Cytokine levels: Peripheral blood cytokine (see Table 6 below) levels were

measured in cohort 6 patients at baseline, and at the following times after dosing with

Ad5-PPE-1-3X-fas-chimera, at 6 hours, 4 days, 7 days, 14 days, 28 days, and 56 days
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post dosing.

Tumor response: The possible effect of the drug treatment on tumor response

was evaluated by measuring the tumor dimensions on CT (or MRI) scans according to -
Response Evaluation Criteria in Solid Tumors (RECIST) criteria at screening and at
5 week 4 and 8 post dosing, or according to RECIST criteria at screening, baseline day -
1/0 and at day 7+1, week 4 (day 28 * 2) and week 8 (day 56 + 3) post dosing.
RECIST criteria:

Evaluation of target iesions

Complete Response (CR): Disappearance of all target lesions.

10 Partial Response (PR): At least a 30% decrease in the sum of the LD of target
lesions, taking as reference the baseline sum LD.

Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient
increase to qualify for PD, taking as reference the smallest sum LD since the treatment
started.

15 Progressive Disease (PD): At least a 20% increase in the sum of the LD of
target lesions, taking as reference the smallest sum LD recorded since the treatment
started or the appearance of one or more new lesions
Evaluation of non-target lesions

Complete Response (CR): Disappearance of all non-target lesions and

20  normalization of tumor marker level

Incomplete Response/ Stable Disease (SD): Persistence of one or more non-
target lesion(s) or/and maintenance of tumor marker level above the normal limits

Progressive Disease (PD):Appearance of one or more new lesions and/or
unequivocal progression of existing non-target lesions

25  Evaluation of best overall response

The best overall response is the best response recorded from the start of the
treatment until disease progression/recurrence (taking as reference for PD the smallest
measurements recorded since the treatment started). In general, the patient's best
response assignment will depend on the achievement of both measurement and

30 confirmation criteria

Patients with a global deterioration of health status requiring discontinuation of

treatment without objective evidence of disease pfogression at that time should be
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RESULTS:
Patient Disposition
Disposition of patients is summarized herein: 26 subjects in 6 cohorts were
enrolled between November 2007 and August 2009, and a tctal of 33 subjects had
enrolled by December 2010. Each of the 3 subjects in cohorts 1-4 discontinued the

- study prematurely: 2 subjects due to death, 8 due to voluntary subject drop out, and 2 to

15

20

25

30

pursue other treatment protocols. Of the 2 deaths, patient no. 1 was reported as a
serious adverse effect, whereas patient no.9 died 88 days post dosing and therefore, as
defined in the protocol, was not reported as an SAE. In cohort 5, one subject completed
the study (up to day 56), one withdrew prior to day 56 and one designated as "Other"
withdrew due to disease progression. Five cohort 6 patients completed the study, 5
withdrew due to disease progression (2 had brain metastases), and ome died
approximately 2 months after receiving study treatment. Four cohort 7 patients
completed the study; two withdrew due to disease progression.

Among the initial 33 patients enrolled, 31 attended the day 28 visit, and 19
attended the day 56 visit. Subjects were contacted for follow-up every 2-3 months
thereafter for a period of up to 3 years or more post dosing for monitoring.

Patient Population Profile
Demographics
Demographics and baseline characteristics are summarized in Table 1 that follows.
Overall, 54 % of the subjects were male and 46% female. All but five of the subjects
(4-Hispanic and 1-Asian) enrolled were Caucasian. The mean age of the subjects
enrolled was 58.5 years, with the youngest 35.1 years old and the oldest 74.1 years. The
mean Karnofsky score at entry was 85.4; the ldwest score at entry was 70 (the minimum

permitted by the protocol inclusion criteria) and the highest 100.
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Table 1: Demographics/Baseline Characteristics Summary

Demographic/Baseline Number %0
Characteristic

Gender

Male 14 53.8

Female | 12 46.2
Race

Caucasian 21 80.8

Asian 1 3.8

Hispanic 4 154
Age, mean (years) 58.5 - ;
Karnofsky score (mean) 85.4 - '

Medical History

5 Medical history is summarized herewith: As expected in a patient population
with a mean age of 58.5 years, all subjects had other medical conditions at baseline.
The most common medical conditions (defined as those present in at least three
subjects) were: hypertension (13 subjects); fatigue (10 subjects); constipation (6
subjects); diarrhea and anemia (5 subjects eachj; nausea, GERD, hypercholesterolemia,

10  hyperlipidemia, seasonal allergy, and cholecystectomy (4 subjects each); abdominal
pain, cough, hypothyroidism, low back pain, and pneumonia (3 subjects each).

Primary Diagnosis

The frequency of tumor type at baseline is summarized in Table 2 that follows.

The most frequent tumor types were cblorectal adenocarcinoma, non-small cell lung

15  cancer, melanoma, sarcoma, and carcinoid/neuroendocrine. One subject each had the
following tumor types: transitional cell carcinoma of the bladder, cancer of the distal
esophagus, Merkle cell carcinoma, lung small cell carcinoma, renal cell carcinoma,
gastro-intestinal stromal tumor, testicular sex cord tumor, and papillary thyroid

carcinoma.
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Table 2: Primary Tumor Diagnoses (cohorts 1-7)

Tumor Type Total Number
number at
cohort
6-7
Colorectal Adenocarcinoma 11 5
Carcinoid/Neuroendocrine 4 4
Non-small cell lung cancer 3 1
Renal Cell Carcinoma 3 3
Melanoma 2 1
Sarcoma 2 0
Thyroid cancer 2 2
Esophageal Adenocarcinoma 1 1
Merkle cell carcinoma 1 1
Bladder/Transitional Cell 1 0
Lung small cell carcinoma 1 0
G-I stromal tumor 1 0
Testicular/ sex cord tumor 1 0
Prior Chemotherapy
5 Prior chemotherapy is summarized by the number and frequency of

chemotherapy herewith: All subjects enrolled in the trial had previous chemotherapy
with multiple agents, with 3.7 (range 1-8) mean previous chemotherapy lines. The most
frequently utilized 'medications were: 5-FU (10.9%), Bevacizumab (10.9%),
Capecitabine (8.6%), Leucovorin (8.0%), Irinotecan (8.0%), Cetuximab (5.2%),

10  Oxaliplatin (4.6%), Temozolomide (3.4%), Cisplatin (3.4%), Folfox (3.4%), Sunitinib
(2.9%), Dacarbazine (2.3%), and Ddcetaxel (2.3%). Most subjects (16/26, 61.5%),
received at least one prior anti-angiogenic agent: Bevacizumab (12 patients), Sunitinib
(4 patients), and Sorafenib (2 patients). The use of these cﬁemotherapeutic agents
reflects the types of tumors occurring in this patient population.

15 Other Anti-tumor Interventions

Essentially all subjects had previous surgery for their tumor. The details of the
surgery and of other anti-tumor interventions, excluding chemotherapy, are summarized
herewith: The average number of previous surgical procedures related to the tumor was

>2/subject, with a few subjects having had 4 surgical procedures. Also, 12 of the
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Summary of Patient Population
10 Most subjects enrolled in this study were Caucasian with an almost equal gender
distribution and a mean age of 58.5 years. The mean entry Karnofsky score was 85.4,
and all subjects had concurrent medical conditions. The most frequent tumor types
were colorectal adenocarcinoma, non-small cell lung cancer, melanoma, sarcoma and
carcinoid/neuroendocrine. All subjects enrolled in the trial had previous cancer-related
15  surgery and chemotherapy with multiple agents, the most common of which were 5-FU,
Bevacizumab, Capecitabine, Leucovorin, Irinotecan, Cetuximab, Oxaliplatin,
Temozolomide, Cisplatin, Folofox, Sunitinib, Dacarbazine, and Docetaxel; the majority
also had previous anti-angiogenic therapy and radiation therapy.
SAFETY EVALUATIONS

20 Adverse Events

The incidence and frequency of adverse events are summarized in Table 3 that
follows: Overall, events experienced by at least 4 (15.4%) subjects included: pyrexia
(50%); fatigue (46.2%); prolonged aPTT (38.5%); chills, hyponatremia and decreased
hemoglobin (26.9% each); constipation (23.1%); nausea, vomiting, anorexia, and

25 dyspoena (19.2% each); lymphopenia, elevated aspartate aminotransferase,
hyperglycemia, myalgia, and hyperhidrosis (15.4% each). Pyrexia and chills occurred
at higher doses only (cohorts 4-6). In cohort 6, 9 of 11 subjects experienced pyrexia
and 6 of 11 also had chills. In cohort 7, one subject experienced a grade 3 fever. In all
patients, the pyrexia and chills occurred on the day of study treatment (post-infusion),

30 were transient, and resolved within 24 hours.
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Most of the events of pyrexia (11 of 14) and chills (7 of 8) that occurred in the

higher dose groups were considered possibly, probably or definitely related to study

drug. The only other events considered definitely related to study drug included two

events of nausea and one event each of anemia, vomiting, fatigue, hyperhidrosis,

anorexia, and headache. None of these events were classified as NCI Grade 3 or higher.

Thus, no dose limiting toxicities had occurred. Most of the other adverse events were

considered unrelated or unlikely related to study drug.
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Of the most common adverse events, fatigue was considered unrelated in 9/12

subjects and unlikely in one subject; prolonged aPTT unrelated in 7/10 subjects;
decreased hemoglobin was considered unrelated in all 7 subjects; and constipation
unrelated in all occurrences. Note: The local investigator commented that the aPTT

5 local lab test is highly sensitive (as used for screening for lupus anti-coagulant); indeed,
all aPTT elevation adverse events occurred in patients of that clinic.

The following Grade 3 or higher adverse events were reported; all were
considered unrelated or unlikely related to the investigational drug: Subject no.001
(cohort 1): Grade 3 disease progression; subject no.007 (cohort 3): Grade 3

10  hyponatremia and hyperkalemia; subject no.008 (cohort 3): Grade 3 hemoglobin
decreased; subject n0.009 (cohort 3): Grade 3 fatigue; subject no.013 (cohort 4): Grade
3 hypokalemia, hyponatremia, hypochloremia, and fatigue; subject no.025 (cohort 6):
Grade 4 suicidal ideation; subject n0.027 (cohort 6): Grade 3 weakness; subject no.033
(cohort 6): Grade 4 abdominal pain and Grade 3 hyperglycemia; subject no.035 (cohort

15  6): Grade 3 elevated total bilirubin, elevated AST, elevated ALT, and elevated alkaline
phosphatase; and subject n0.036 (cohort 6): Grade 3 hyponatremia. Disease progression
in subject no.1 was a serious adverse event; all of the other events were not serious. All
of the subjects with Grade 3 hyponatremia (n0.007, n0.013, and no.036) with or without
other Grade 3 metabolic events had gastro-intestinal malignancies.

20 Serious Adverse Events

No serious adverse events (SAEs) related to treatment with the study drug were
reported.
Laboratory Testing:

Hematology and Coagulation

25 No significant trends in mean changes occurred after treatment in any of the
cohorts for the following tests: basophil count, eosinophil count, lymphocyte count,
hematocrit, hemoglobin, neutrophil count, platelet count, RBC, and PT. A trend for
increased aPTT after treatment was observed in each cohort, although most mean values
remained within the normal range. Mean and median white blood cell counts (WBC)

30 tended to decrease in cohorts 3-6 from the day of dosing to day 4, but individual values
remained within normal limits in all subjects except for two subjects in cohort 6: (1)

subject 1n0.26 had a low WBC (3700 K/uL) on the day of dosing that decreased to 2700
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K/uL on Day 4 but then increased to at least 4000 K/uL for the remainder of the study

and (2) subject no.32 had a normal WBC of 6.3 K/uL on the day of dosing that
decreased to 4.5 K/uL on Day 4 and then varied between 4.3 and 6.0 K/uL.

Values for hematology tests that were considered clinically significant findings
include:

Subject no.8 (in cohort 3) had a hematocrit of 32.3% and hemoglobin of 10.6
g/dL on the day of dosing that gradually decreased over time to 25.5% and 7.9 g/dL,
respectively, on day 28. This subject’s platelet count was 443,000 K/uL on the day of
dosing and increased to 516,000 K/uL on day 28.

Subject no.14 (in cohort 4) had a hematocrit of 34.2% and hemoglobin of 10.8
g/dL at screening; these values gradually decreased over time to 26.4% and 8.3 g/dL,
respectively, on day 14. This subject’s aPTT was 33.1 seconds at screening, 34.4
seconds at day 4, and then increased to 49.6 seconds at day 7 and 53.6 seconds at day
14.

Subject n0.33 (in cohort 6) had a hematocrit of 38.3% at screening and 33.1% on
the day of dosing and hemoglobin of 12.3 g/dL at screening and 10.9 g/dL on the day of
dosing; both stabilized for the duration of the study. This subject’s platelet count was
116,000 K/uL on the day of dosing and decreased to 89,000 K/uL on day 4 but
subsequently increased to 129,000 K/uL on Day 28. The PTT was normal at 31
seconds on the day of dosing but increased to 44.5 and 48.2 seconds on Days 14 and 28,
respectively. | ,

Summarizing the shift in hematology and coagulation lab values from the day of
dosing to day 28 for the combined cohorts: The shift did not suggest any trend for
values to shift to below or above the normal range at 28 days post-treatment. In
particular, for both hematocrit and hemoglobin, no trend was observed for values to
shift to below the normal range.

Chemistry

Summary of serum chemistry testing: No significant trends in median changes
occurred after treatment in any of the cohorts for the following tests: ALT, AST,
albumin, alkaline phosphatase, calcium, creatinine, glucose, potassium, sodium,
bilirubin, total protein, and BUN. Mean levels of the following were increased, due to a

high level observed in one subject: ALT and AST in cohort 6 at Day 28 due to levels of

6
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obstruction due to tumor progression and also had markedly elevated levels of total
10  bilirubin, 7.4 mg/dL, and alkaline phosphatase, 1176 U/L, at day 28. Otherwise, all
ALT and AST elevations were <3X the upper limits of normal and tended to be
sporadic. No subject other than no.35 had an abnormal total bilirubin level during
participation in the study. Elevated alkaline phosphatase on the day of dosing was
common, presumably due to tumor and/or metastatic disease, but a significant
15  progressive increase in this lab test only occurred in two subjects (no.4 who had a level
of 383 U/L at screening, 493 U/L on the day of dosing and 609 U/L at Day 28 and no.36
who had a level of 163 U/L on the day of dosing and 377 U/L on Day 28). No subjects
developed clinically significant post-treatment levels for any of the other chemistry
tests.
20 Summarizing the shift in serum chemistry values from t}xe day of dosing to day
28 for the combined cohorts: 5/15 subjects who had a normal level at the day of dosing
had a low level of serum sodium on day 28. However, the sodium levels were abnormal
only intermittently, usually only slightly below normal, and not clinically significant.
The shift tables did not suggest any other trend for values to shift to below or above the
25 normal range at 28 days post-treatment.
Urinalysis
The frequency of an abnormality on urinalysis on the day of dosing (89.5%) and
at screening (76.0%) was high, but no trends were observed at the post-dosing visits. A
review of the data indicated that no clinically significant abnormalities occurred on
30 urinalysis, although a few subjects had small amounts of protein in their urine, and

subject n0.30 in cohort 6 had 2+ proteinuria at day 28.
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Antibodies to Adenovirus 5

Serum samples from subjects tested for antibodies to Adenovirus 5 (total and

IgG); increase in titers between pre- and post-dose for IgG antibodies are summarized in
Table 4 and Figure 11. The post-dose samples were collected at day 28 or 56 in all but

5 3 subjects; these 3 had post-dose samples tested earlier due to the non-availability of
samples at day 28. All post-dose IgG antibody titers increased at least 7-fold; 8 of 33
subjects had at least a 100-fold increase in IgG antibodies over the pre-dose titer. All
post-dose total antibody titers to adenovirus 5 increased at least 5-fold; 10 of 26 subjects

had at least a 625-fold increase in total antibodies over the pre-dose titer. There was no

10  correlation between fold increase (total and IgG antibody titers) and dose level (P>
0.05, Pearson and Spearman correlation tests). Data collected at day 56 for cohort 7

subjects indicated a trend of decreased IgG levels, compared to day 28 (see Table 4 that

follows).
Table 4: Summary of Anti-Adenovirus 5 Increase in IgG Antibody Titers and
15 Total Antibody Titers
Anti-AdS Titer Anti-Ad5 IgG Titer
Post- Post-
Post-dose Fold Pre- dose Fold dose
Cohort | Patient | Pre-dose (day 28) increase dose (day 28) | increase | (day 56)
1 62500 1562500 25 3500 43,740 12
1 2 2500 1562500 625 400 43,740 109
3 12500 1562500 125 1500 43,740 29
4 2500 62500 25 300 5,500 18
2 5 500 12500 25 180 1500 8
6 2500 7812500 3125 350 35,000 100
7 2500 12500 5 600 4100 7
3 8 2500 312500 125 950 43,740 46
9 2500 7812500 3125 1000 29,000 29
10 12500 1562500 125 420 20,000 48
4 13 2500 1562500 625 200 9,000 45
14 2500 1562500 625 650 11,000 17
20 12500 312500 25 90 13,000 144
5 21 2500 312500 125 300 14,000 47
24 12500 312500 25 1,200 12,000 10
6 22 12500 1562500 125 850 11,500 14
25 2500 312500 125 850 11,000 13
26 2500 312500 125 70 11,000 157
27 12500 7812500 625 540 43,740 81
28 ND 312500 ND 700 43,740 62
29 12500 312500 25 120 18,000 150
30 62500 7812500 125 6000 43,740 7
32 2500 1562500 625 200 43,740 219
33 2500 7812500 3125 500 43,740 87
35 2500 62500 25 ND ND ND
36 2500 7812500 3125 400 30,000 75
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All subjects were also assessed as to their level of neutralizing Adenovirus 5
antibodies at baseline (Table 5). Results show that 35% had highly elevated baseline
5  levels (>210) and 41% of the subjects had low levels (< 18) of neutralizing antibodies.

Table 5: Summary of Anti-Adenovirus 5 Neutralizing Antibody Titers at

Baseline

Subject ID Cohort Titer Subject ID | Cohort Titer
001 1 620 027 6 5
002 1 750 028 6 940
003 1 210 029 6 5
004 2 105 030 6 1250
005 2 10.5 032 6 195
006 2 400 033 6 220
07 3 e 035 6 105
008 3 380 036 6 5
009 3 210 038 6 620
010 4 1050 039 7 1000
013 4 860 040 7 5
014 4 5 041 7 15
020 5 18 042 7 5
021 5 5 043 7 160
024 5 520 044 7 85
022 6 110
025 6 210
026 6 5

SUBSTITUTE SHEET (RULE 26)
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25  the first recording of temperature following that of 6 hours post-infusion). The mean
heart rate was increased to 101.2 beats/minute in cohort 6 at 6 hours post-dosing. This

was due to a more rapid heart rate in the subjects that had experienced pyrexia in this
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tested s?xowed amplification of adenoviral gene (below detectable

levels). A dose-dependent increase in average maximum levels of adenovirus vector

10

DNA found in whole blood is evident from the data. At the end of the infusion all

patients had individual blood virus levels in the range of 1.9 x10? and 5.5x10 copies/pg

gDNA, correlating positively with dose received.

In cohort 6 patients (Figure 12A, grey dashed line), average levels of adenovirus

decreased from a range of 2.1 x 10°-5.5 x 107 (end of infusion) to a range of 1.1 x10°-

15

2.6x10° copies/ pg gDNA (three hours post infusion, see Figure 12B). Levels of

adenovirus continued to decrease 6 hours post infusion and subsequently decreased

throughout the final time points. By day 56, Adenovirus DNA levels were either all

reduced by at least 2 log-fold, or were undetectable.
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1 1x10" 1.6 x 10*

2 3x10" 4.5x10°

3 1x10" 1.6 x 10°

4 3x10" 1.7 x 10°

5 1x 10" 6.5 x 10°

6 3x 10~ 2.5x 10’

Analysis of the expression levels of fas-chimera transgene in whole blood

None of the 21 subjects tested had detectable levels of transgene cDNA (as
determined by RT- PCR, representing blood mRNA levels) in whole blood. However,
in one patient 01-036 (esophageal cancer) a sample from a subcutaneous metastasis was

10 tested and detectable levels of adenovirus transgene expression were found in the
aspirate on days 4 (1.4x10° copies/ug RNA) and 28 (3.9x105 copies/ug RNA) after
treatment (Table 9), providing direct evidence of the specificity of the transgene
expression in the target tumor tissue.

Table 9: Aspirate from tumor of patient 01-036 (copies/ug RNA)

Pt
time no. | cohort | sample copies
Pre 36 6 Tumor 0.00E+00

Day 4 36 6 Tumor 1.40E+05

Day 28 | 36 6 Tumor 3.90E+04

15
Summary of Safety Results
No signs of significant safety issues with Ad5-PPE-1-3X-fas-chimera were
observed in this study. The maximal therapeutic dose (MTD) was determined to be 10°
virus particles per dose, in view of a dose limiting toxicity of a NCI grade 3 fever,
20  shortly following dosing at the highest dose tested (cohort 7). Other than abnormal lab
results, the most frequent adverse events were pyrexia, fatigue, chills, and constipation.
Pyrexia and chills occurred mostly in the higher dose groups and were usually

considered related to study medication. Although no trend for hematology values to
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progressi X%eﬁorw}’ug iSdan(ﬁ%cr)]&gsr in each of cohorts 1-6, measured at baseline, day 7, day 14 and
day 28, and illustrates the tendency of the anti- Adenovirus 5 antibodies to plateau
15 between 7 and 14 days post infusion, despite the variability observed between patients
in the baseline antibody titer levels. Levels of anti-Adenovirus 5 antibodies (total and
IgG) tended to increase post dosing, peaking on day 28 and tending to decrease by day
56 (FIG. 11). Overall, the fold increase was higher for the total anti-Adenovirus 5 titers
than for the IgG titers, but no correlation was discerned between fold increase in anti-
20 Adenovirus 5 antibodies and the dosage level. 34.6% of subjects had highly elevated
levels of neutralizing antibodies to Adenovirus 5, measured at baseline, 23.1% had
moderately elevated levels, and 42.3% had low levels. However, there was no
correlation discernable between neutralizing anti-body titer at baseline and a clinical
response (measured as stable disease). A significant increase in mean IL-6 blood levels
25 occurred 6 hours post-dosing with AdS-PPE-1-3X-fas-chimera; this level returned to
baseline by day 4. No major elevations occurred with the other measured cytokines (Il-

8, VEGF, FGF, and TNF-alpha).
In most subjects with detectable levels of Adenovirus 5 in the urine, the
presence was transient, with levels detectable only within the initial 24 hours after the
30 intravenous (IV) infusion of Ad5-PPE-1-3X-fas-chimera. The AdS-PPE-1-3X-fas-
chimera adenovirus vector was present in high copy numbers in whole blood directly

after the IV infusion. The levels of adenovirus vector subsequently decreased with time
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Reduction in refractory metastatic papillary thyroid cancer following multiple

infusions of 3X10"? virus particles of Ad5-PPE-1-3X-fas-chimera

Of these patiehts, Subject 026, a 69 year-old Hispanic female, was enrolled with

25  metastatic papillary thyroid cancer that was resistant to radioiodine and was dosed in
cohort 6 on March 16, 2009. Baseline CT scan showed a mass lesion in the neck with
pressure on the airway (FIG. 4, arrows). Day 28 scan showed stable disease, and a
follow-up scan 6 months (FIG. 5, arrows) and 12 months after treatment showed a
greater than 30% reduction in the long diameter of the mass and no pressure on the

30 airway, with radiographic lucency suggestive of central necrosis (FIG. 5, blue arrow).

Additionally, thyroglobulin levels have decreased in this patient: the level at baseline
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infusion. At 120 days post-treatment the patient was still progression free. (Figure 10B)

Reduction in metastatic lesion of advanced neurorendocrine cancer following a -

15  single infusion of 3X10" virus particles of AdS-PPE-1-3X-fas-chimera.

Another patient in cohort 6, enrolled with advanced neuroendocrine cancer, was
dosed in cohort 6 on March 16, 2009. Day 21 CT scan showed several hepatic
metastases (FIGs. 6A and 7A, red circle). Follow-up CT scans at 50 (FIGs. 6B and 7B,
red circle) and 112 (FIGs. 6C and 7C, red circle) days post dosing showed continued

20  regression of one of these metastatic lesions. According to RECIST criteria, this patient
was scored as "stable disease", and has maintained "stable disease" classification for
four months afterwards.

Summary of Efficacy

Although this single infusion study with patients having advanced or metastatic

25  solid organ cancer is small, certain trends can be discerned from the efficacy data.

On day 56 evaluation, three of the 14 patients in Cohorts 1 -5 had stable
radiographic disease (SD); among the 12 Cohort-6 patients, five had stable disease on
day 56, and one patient (with papillary thyroid carcinoma) had a near partial response
on day 56 (out of 12 patients on cohort 6), which became a partial response (PR) later.

30 Among the 5 cohort 7 patients, 5 remained classified as having "stable disease"
(SD). When the percent change in RECIST scores is plotted for days 0, 28 and 56, and

correlated with the evaluations of stable and progressive disease, it can be seen that
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15 g infrequent and considered unrelated to Ad% IQPOE7 1- 3%( fas-chimera treatment.

Maximally tolerated dose (MTD) was determined as 10", virus particles per
dose, in view of the single incident of dose limiting toxicity (NCI Grade 3 fever)
observed in the cohort receiving the highest dose tested (cohort 7). Although being a
small single infusion study among patients with multiple types of advanced, refractory

o0  cancer, evidence for efficacy of Ad5-PPE-1-3X-fas-chimera infusion includes patients
with stable radiographic disease and one prolonged partial response among patients

receiving 3X10" virus particles of Ad5-PPE-1-3X-fas-chimera (cohort 6)(Table 10).

25 Table 10: Disease response to a single dose of AdSPRE-l-SX-Fas-chimera:
Percent stable disease at day 56, by indication (cohorts 6 and 7).
Number of %SD at

Type of Cancer Patients Day 56
Colorectal
Adenocarcinoma 5 40%

Carcinoid/Neuroendocrine 4 75%
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with all Ehlegor The¥dl Gent&@Nis. the clinical setting, outcomes such as toxicity, adverse
10 effects, antibody titer, biodistribution, disease progression and disease recurrence and
survival were monitored in subjects with Thyroid Cancer tumors receiving intravenous
infusion of the Ad5SPPE-1-3X-fas chimera adenovirus vector.
MATERIALS AND EXPERIMENTAL METHODS
Indications:
15 Advanced progressive and radioiodine-refractory differentiated thyroid cancer
(DTC) (papillary, follicular, Hurthle cell) cancer patients.

Safety objectives:

To evaluate the safety of a single systemic dose of the AdSPPE-1-3X-fas
chimera adenovirus vector in patients with advanced thyroid cancer.

20 Efficacy and pharmacodynamics objectives:

1. To evaluate the response to treatment for patients with advanced DTC
with measurable disease using Response Evaluation Criteria in Solid Tumors (RECIST

Criteria);
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TABLE 10- SCHE%F&E@]SSESSNENI’S Screening (<2 wks from Do) Do Prior to
Dosi ng day of dosing Follow up after Dosing (D<1) Day 41 Wek

Prospective, open-label, single dose study in 2 groups of patients (parallel

15  enrolment):

Group A-Treatment of 12 evaluable patients with progressive thyroid cancer
disease despite treatment with radioiodine, but naive to targeted anti-angiogenic
therapies (e.g. tyrosine kinase inhibitors or "anti-VEGF monoclonal antibodies).
Subjects may also have had treatment with other cancer chemotherapy. |

20 Group B -Treatment of 12 evaluable patients with progressive thyroid cancer
despite prior treatment with radioiodine and with at least one anti-angiogenic therapy.
Subjects may also have had treatment with other cancer chemotherapy.

Treatment plan and study duration:

Ad5PPE-1-3X-fas chimera adenovirus vectors are administered as a single

25 intravenous infusion of 3x10" vp (virus particles). The post-infusion efficacy follow up
period will be until disease progression occurs. The post-treatment safety and efficacy
evaluation visits will be every four weeks until week 12 or disease progression
(whichever occurs later). Thereafter, restaging evaluations will occur every 2 months

until at least one year after study enrolment or until progression (the earlier). Formal

30 restaging of indicator lesions is performed every 8 weeks.
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Population size:

Groups A and B of this study will each enroll 12 evaluable subjects, for a total
of 24 evaluable subjects. Evaluable subject are subjects for whom the chosen
evaluation criteria can be applied through the duration of the study. The trial is designed

5 according to the 2-stage Simon statistical method. If at least 1 response is observed in
the initial 12 patients, further 24 patients will be enrolled from that group (up to a total
of 37 patients per group or 74 total). |

Inclusion criteria:

1. Patients >18 years of age;
10 2. Histologically or cytologically confirmed advanced DTC (papillary,
follicular, Hurthle cell);
3. Absence of sensitivity to therapeutic radioiodine;
4. No previous treatment with anti-angiogenic agents (Group A patients
only); |
15 5. Measurable disease, defined as at least one lesion that can be accurately

measured in at least one dimension (longest diameter to be recorded) as >20 mm with
conventional techniques or as >10 mm with spiral CT scan (Note: Disease that is
measurable by physical examination only is not eligible, and CT and/or MRI are
required in assessing indicator lesions);
20 6. ' Life expectancy >3 months;
7. ECOG performance status (PS) 0, 1, or 2; Karnofsky performance status
of >60%; .
8. _‘Objective evidence of tumor progression in the 6 month period prior to
the Screening Visit, as assessed by:
25 i Progressively increasing suitable tumor markers, where appropriate; and
il. Unequivocal progression of objectively measured disease on successive
appropriate imaging (e.g. CT scan). In cases of uncertainty of tumor progression, the
Principal Investigator of the study will be available to assist in decisions.
9. Patients with a normal/acceptable hematological profile, as demonstrated
30 by a peripheral leukocyte count >3000 cells/ mcL, an absolute neutrophil count >1500
-~ cells/ ul, hemoglobin >10g/dl, platelets >100,000/u], and International Normalized Ratio
(INR) <1.2x the Upper Limit of Normal (ULN); |
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10.  Patients with adequate renal function, i.€. serum creatinine <1.5 times

upper normal limits; and adequate hepatic function, as defined by ALT and AST<2.5x
the upper limit of normal and total bilirubin below the upper limit of normal,

11. Males and females of childbearing potential must utilize, throughout the
course of the trial a standard contraception method;

12.  Ability to understand and the willingness to sign a written informed
consent document;

13.  Willingness to comply with study requirements.

Exclusion Criteria:

1. Pregnant or breastfeeding females;

2. Disease that is measurable by physical examination only; |

3. Presence of any of the following:

. Radiotherapy or chemotherapy <4 weeks prior to baseline visit;

o Radiotherapy to >25% of bone marrow;

° Major surgery <4 weeks prior to baseline visit;

° Concurrent and/or prior therapy with octreotide will be allowed,

provided tumor progression on this therapy has been demonstrated;

° Concurrent and/or prior therapy with biphosphonates will be allowed,;

4. Any other ongoing investigational agents within 4 weeks before
enrolment;

5. Patients, who suffered from an acute cardiac event within the last 12

months, including myocardial infarction, cardiac arrythmia, admission for unstable
angina, cardiac angioplasty, or stenting;

6. QTc prolongation (defined as QTc interval >500 msecs) or other
significant ECG abnormalities (e.g. frequent ventricularectopy, evidence of ongoing

myocardial ischemia);

7. Patients with active vascular disease, either myocardial or peripheral;
8. Patients with proliferative and/or vascular retinopathy;
9. Patients with known active liver disease (alcoholic, drug/toxin induced,

genetic, or autoimmune) other than related to tumor metastases;
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10.  Patients with known CNS metastatic disease (Exception: patients with
treated CNS metastases stable by radiographic examinations >6 moths after definitive

therapy administered, are eligible);

11.  Patients testing positive to one of the following viruses: HIV, HBV or

HCV;
12.  Any of the following conditions:
. Serious or non-healing wound, ulcer, or bone fracture;
. History of abdominal fiétula, gastro-intestinal perforation, active

diverticulitis, intra-abdominal abscess or gastro-intestinal tract bleeding within 28 days

of enrolment;‘

o Any history of cerebrovascular accident (CVA) within 6 months of
enrolment;

. Current use of therapeutic warfarin (Note: Low molecular weight heparin

and prophylactic low-dose warfarin [International Normalized Ratio (INR) <1.2 X
Upper Limit of Normal (ULN)] are permitted);

. History of bleeding disorder, including patients with hemophilia,
disseminated intravascular coagulation (DIC), or any other abnormality of coagulation
potentially predisposing patients to bleeding;

o Poorly controlled depression or anxiety disorder, or recent (within the
previous 6 months) suicidal ideation;

13. Patients with an ongoing requirement for an immunosuppressive
treatment, including the use of glucocorticoids or cyclosporin, or with a history of
chronic use of any such medication within the last 4 weeks before enrolment;

14.  Uncontrolled intercurrent illness including, but not limited to ongoing or
active infection, or psychiatric illness/social situations that would limit compliance with
study requirements.

Formulation, Dosage and Administration:

AdS5PPE-1-3X-fas chimera adenovirus vector is formulated as a sterile vector
solution. The solution is supplied frozen (below-65°C), in single use vials. Each vial
contains 0.5 ml of vector solution at a specific viral titer. The vector solution is thawed

and maintained on ice during dilution and handling.
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Ad5PPE-1-3X-fas chimera adenovirus vector is administered as a single

intravenous infusion, maximal dose being 1x10™>- 1x10" virus particles (vp). Prior to
infusion, the solution for injection is brought to room temperature. The vials are opened
in a biological safety cabinet and diluted (by injection) 1:4 with of normal saline for
infusion. A single infusion of diluted Ad5PPE-1-3X-fas chimera adenovirus vector is
administered at a rate of 1 ml/minute. Multiple doses may be administered at
predetermined minimal intervals. |

Safety Evaluation:

1. Adverse events are recorded on an ongoing basis during. The events are
followed until resolved, or until the study end, whichever comes sooner. '

2. Vital signs are recorded at screening, prior to dosing, 30, 60 minutes, 4
and 6 hours after dosing and at all patient visits. |

3. A physical examination is conducted in conjunction with each study
visit.

4. Safety laboratory assessment (vital signs, blood haematology and
chemistry, urine analysis) are conducted at screening, prior to dosing, and at all patient
visits, starting from day 4+1 until disease progression or Week 12, whichever occurs
later.

5. After disease progression or Week 12 (whichever occurs later), each
patient is contacted for safety follow-up by telephone every 2 months until 1 year after
study enrolment.

Biodistribution:

Blood and urine samples for evaluation of levels of adenovirus vector DNA and
the fas transgene are collected for adenovirus vector DNA: at several time points post-
infusion.

Evaluation of Efficacy: Tumor Response

The effect of AdSPPE-1-3X-fas chimera adenovirus vector treatment on tumor
response is evaluated by measuring the tumor according to RECIST criteria (see above)
at screening and at subsequent visits until disease progression. Changes in tumor

volume are evaluated and analyzed based on radiological studies.
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Biochemical and Laboratory Assays:

Antibodies: Serum samples are collected prior to dosing and at all patient visits,
starting from Week 1, for analysis of levels of antibodies to the adenovirus (both total
immunoglobulin, total IgG and Ad-5 neutralizing Abs) and to the fas-chimera

5  transgene.

Tumor markers: TSH, anti-thyroglobulin antibody, and thyroglobulin are tested
in conjunction with all follow-up evaluations.

Tumor measurement: Evaluation of biological effect on indicator lesion (CT,
MRI).

10 Statistical Evaluation:

Patients are divided into two groups of éubjects based upon previous treatment
of their thyroid cancer: Group A, DTC radioiodine resistant and naive to anti-
angiogenics; Group B, DTC radioiodine resistant with progression on anti-angiogenics.
These two groups are evaluated independently for efficacy and toxicity end points.

15 Patient recruitment for each group is in 2 stages:

Stage 1: Enter 12 patients into the study. 12 subjects for each group. If no
clinical responses are observed, the therapy is considered ineffective in this patient
population and the study is terminated. If at least 1 responseiis observed, the study
group proceeds to Stage 2.

20 Stage 2: Enter an additional 25 evaluable patients into the each group study. If
three or fewer responses are observed after all 37 evaluable patients have been
evaluated for response, the therapy is considered insufficiently effective in this patient
population. If 4 or more responses are observed, this is considered adequate evidence
of promising activity and this treatment may be recommended for further testing in

25  subsequent studies in this patient population.

Unless toxicity is encountered or the study is stopped at the interim analysis, this
study will accruing 37 eligible subjects for each group and evaluable patients. In order
to account for ineligibility, cancellation, major treatment violation, or other reasons or
early withdrawal or drop out, an additional 4 patients will be enrolled for each group.

30  Thus 41 patients will be enrolled into this study for each group. Total of 82 subjects.

Assessments will be carried out according to the schedule in Table 10 that

follows.
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TABLE 10- SCHEDULE OF ASSESSMENTS

-|Screening| Dy  |Follow up| Day | Week |Week| Weeks | Week | weeks10 |F/U
(<2 wks | Prior to after | 4+1 1 2 1 4&8 | 12, 20, 28, 36 11

from Dg) | Dosing | Dosing *1 [ %1 [*3 Days| #3 44,52
day of D) | Day | Day Days | +3 Days
dosing

Inclusion Criteria X .
Exclusion Criteria X ‘
Medical History X
Informed Consent X
|Pregnancy Test' X
IPhysical Exam ECG X X

ital Signs” X X X X | X X
Hematology® X X X| X [ X]| X | X X
Chemistry* X X X| x| x| x | x| x°
HIV, HBV, HCV X
Urinalysis® X X X | X X X X
ECG X X

Drug infusion X
Antibody® X X X [ X| X | X X
Distribution ’ X

Concomitant Medications X X X X X X

[Adverse Events X X | X| X | X]| X | X X |X

Tumor Measure® X X X XX

[Tumor Markers ° X . X X XX
Legend

1. Women of childbearing potential will be tested for pregnancy with the use of a serum
pregnancy test at Screening and Week 12

2. Vital signs (blood pressure, body temperature arid heart rate) will be recorded at screening,
prior to dosing at 30 and 60 minutes after dosing and at 6 hours post-dosing, and at all patient
visits thereafter.

3. Hematology will include: complete blood count with differential, PT and PTT Fibrinogen

4. Chemistry will include: electrolytes (sodium, potassium, calcium), creatinine; bilirubin,
alkaline phosphatase, ALT and AST; total protein and albumin

5. Routine urine analysis

6. Blood samples will be collected for levels of serum antibodies against the adenovirus and the
transgene '

7. Blood and urine samples will be collected for biodistribution determination (levels of the
viral DNA and transgene). See protocol for details.

8. Evaluation of indicator lesion (CT, MRI, etc.) to be done at each visit until disease
progression

9. TSH, anti-thyroglobulin antibody, and thyroglobulin should be tested at each visit until
disease progression .

10. Visits at Weeks 20, 28, 36, 44, and 52 to be conducted only if no disease progression has
occurred prior to the visit

SUBSTITUTE SHEET (RULE 26)
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11. Telephone contact will be performed every 2 months after Week 12 or disease progression
(whichever occurs later) until one year after study enrolment.

Thyroglobulin is to be tested every 2 .months until 13 months post dosing or

until progression, whichever occurs first. _
Example IV
Effect of AdSPPE-1-3X-fas chimera administration Combined with Chemotherapy

In order to evaluate the combined therapeutic oncolytic effect of AdSPPE-1-3X-
fas chimera and chemotherapy on tumor size in cancer, systemic administration of
Ad5PPE-1-3X-fas chimera and concomitant chemotherapy in the rapidly metastasizing
Lewis Lung Carcinoma model was chosen.

The Lewis Lung Cancer model provides a method for observing the effects of
treatment on established, metastatic cancer.

Sunitinib (Sutent) targets tyrosine kinase, and inhibits the action of VEGF,
producing an anti-angiogenic effect, and is used, among others, in stromal tumors and
advanced renal cell cancer.

Antimetastatic effects of a single systemic dose of AdSPPE-1-3X-fas chimera
and oral sunitinib in mice bearing lung metastases:

C57BL/6 male mice (13 to 19 in each group) aged 8 weeks were inoculated with
5X10° LLC cells into the left footpad. The foot was amputated under general anesthesia
as soon as the primary tumor developed to 7 mm. 2 days later (post foot amputation) a
single intravenous injection of AdSPPE-1-3X-fas chimera (10° or 10" virus particles)
was administered through the tail vein. After receiving the vector, a daily regimen of
oral sunitinib was administered, 40 or 80 mg/kg once a day, on days 1-5, 8-13 and 16-
17. Mouse sacrifice was scheduled for the 22™ day post primary tumor removal.
Mouse well-being was monitored daily by observation and weighing. Results (Tumor
burden) relate to the tumor mass, in grams (known as Tumor Burden).

Figures 13A and 13B detail the results of two groups of the metastatic mice
receiving the combinétion therapy, compared to each treatment mode alone. While a
dose effect of the treatments could be discerned in the tumor burden of mice receiving
80 mg/kg sunitinib compared to those receiving 40 mg/kg sunitinib, and in the tumor
burden of mice receiving 10'' AdSPPE-1-3X fas-c compared to those receiving 10°

Ad5SPPE-1-3X fas-c, the results of combining the two treatment modes reveals a
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statistically significant difference (P<0.05) between the control group and all the

treatment groups, the mean tumor burden in the control group being significantly
greater than in each of the other groups. The high viral dose (10" virus particles) and
the low dose-combination treatment (10° virus particles and 80 mg/kg sunitinib), were
s found to be most effective in reducing the tumor burden, resulting in a statistically
lower tumor burden than that of either the 10° virus particles and 40 mg/kg sunitinib
groups. These combination groups also showed reduced variability and generally lower
scores, compared to the other experimental groups. The results show that combined
treatment of systemically administered AJPPE-1-3X-fas-chimera + oral sunitinib is

10 effective against metastatic disease.

Taken together, these results indicate that when administered in combination
with currently employed clinical chemotherapy protocols, AdSPPE-1-3X fas-c can
increase their therapeutic effectiveness and potentially allow reduced dosage and
frequency of treatments. '

15 Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad scope
of the appended claims.

20 All publications, patents and patent applications mentioned in this specification
are herein incorporated in their entirety by reference into the specification, to the same
extent as if each individual publication, patent or patent application was specifically and
individually indicated to be incorporated herein by reference. In addition, citation or
identification of any reference in this application shall not be construed as an admission

25  that such reference is available as prior art to the present invention. To the extent that

section headings are used, they should not be construed as necessarily limiting,.



X X XX Tunor Markers 9 X X X XX Legend 1. Wonen of chil dbearing
potential will be tested for pregnancy with the use of a serum pregnancy
test at Swoeenvosgreand Week 12 52. Vital signs (bl ood pressarmi1/bmay?
tenperature arid heart rate) will be recorded at screening, prior to dosing
at 30 and 60 mnutes after dosing and at 6 hours post-dosing, and at all
patient visits thereafter. 3. Hefatol ogy will include: conplete blood
count wi t WHATAISICHAIMED I®T and PTT Fi brinogen 4. Chemistry wll

i nclude: electrolytes (sodium potassium calcium, creatinine; bilirubin,
10al kal i ne phosphatase , ALT and AST; total protein and al bum n

1. A method of treating a solid tumor in a subject in need thereof, the
method comprising administering to the subject a therapeutically effective amount of a
non-replicating adenovirus vector, wherein said vector comprises a polynucleotide
which comprises a fas-chimera transgene transcriptionally linked to a murine pre-
proendothelin promoter, wherein said therapeutically effective amount is at least 1X10°8

virus particles.

2. The method of claim 1, wherein said therapeutically effective amount is

at least about 1X10° to about 1X10' virus particles.

3. The method of claim 1, wherein said therapeutically effective amount is

at least about 1X10'! to about 1X10" virus particles.

4. The method of claim 1, wherein said therapeutically effective amount is

at least about 3X10" virus particles.

5. The method of claim 1, wherein said therapeutically effective amount is

at least about 1X10™ virus particles.

6. The method of claim 1, wherein said fas-chimera transgene comprises a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 2.

7. The method of claim 1, wherein said fas-chimera transgene comprises a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 3.



5. Routine urine analysis 6. Blood sanples will be collected for |evels of
serum ant i bodi es agai nst the adenovirus and the transgene 7. Bl ood
and uri neweanplmss4om | | be coll ected for biodistributi onPdetieror/n@véon
(level s of the 15viral DNA and transgene). See protocol for details. 8.
Eval uation of indicator lesion (CT, M?!, etc.) to be done at each visit
until di sease progression 9. TSH, anti®thyro gl obulin antibody, and

t hyr ogl obul i n 8houl @hbedtlest eficlaim &awhereinssaid fastcdhimeliasasgenorcogipeised on
2010. Visits at Weeks 20, 28 36, 44, and 52.to0.b ted only if no

di sease pP%‘gPlé%‘?tBiﬁliﬁ&’élg&c‘E’ﬂqﬂBge SH9UBRCe S SF%@“&%SF@%%@'%UTE SHEET ( RULE
26) WD 2011/083464PCT/ 1L2011/ 000007 97 11. Tel ephone contact will be
performed every 2 nonths after Wek 12 or di sease progression (whi chever

occurs later) until one year after study enrol ment. Thyrogl obul in
is to be teste8. eveilhe methnstafsclaim I, wheseins#id murpisre-9es endpthslingiempier

[ whi ch . | I -@AX-f
Chi mora athiPR St AE BB Rubhd bl iR et = <P BbnPly S NG 9 T 62

eval uate the conbi ned therapeutic oncolytic effect of AdJ5PPE-1-3Xfas
chi mera and chenot herapy on tunor size in cancer, system c adm nistration

of 10 Ad5PPE- 1-3X-fas chine and concom tant chenot hera in the rapidly
met ast asi zi ng 8w STEEH&H&{‘%H%LNE}{%‘T‘“\%@ TUHYEdH{e-Pro eg%t%‘é‘ Hf%%ogPLung
Cancer no i REVIALE nPRSEIAL BGudnbs adt e6rktSinSEQ TBAOERL ON
establishgﬁ#pﬁ%%égggﬁngggﬁger} in SJ%?#inig (Sutent) targets tyrosine

ki nase, and inhibits the action of VEG-, 15 producing an anti-angi ogenic
effect, and is used, anong others, in stromal tunors and advanced renal

cell cancer. ' tinmetastati. ff.ect.s of i ) f
Ad5PPE- 1- 3X- f adlchi ﬁg“? ot f wikihi Bglf’r?%rﬁﬂgg%gér f’(’?\&go Lin BB ses:
C57BL/ 6 mebmpiidse folyhutRofi8e hivigas hugeeaitde)seq@ade 8s vut ddush ieSEQIIDAYO] At ed
with 20 5X10g LLC cells into the | eft footpad. The foot was anputated under
general anesthesia as soon as the primary tunor developed to 7 nm 2 days

| ater (post foot anputation) a single intravenous injection of

AdSPPE- 1- 3X- T ag5Chi HijE gndiQ@PofQlaifO 1L IwhieréiH Saiddhiride! 518 prdvsdaibklin Profetcpd
through the tail vein. After receiving the vector, a daily reginen of oral
suni ti ni bcomprisdnd polgteredide40ving Bouctyptidy ssquence adapt fasth Wa§BQIDSNGg- 13
and 16- 25_17. Muse sacrifice was schedul ed for the 22K post primry tunor
renoval . use wel | -being was nonitored daily by observati on and wei ghi ng.
Results (Tunor burden) relate to the tunor mass, in grans (known as Tunor
Burden). Figures 13A and 13B detail the results of two groups of the

nmetastatic mce receiving the conbination therapy, conpared to each
treat ment node 131 ondheywgthed af claim 1, wherein said murine pre-proendothelin promoter

comprises a polynucleotide having a nucleotide sequence as set forth in SEQ ID NO:

12.

14.  The method of claim 1, wherein said murine pre-proendothelin promoter
further comprises a polynucleotide having a nucleotide sequence as set forth in SEQ ID

NO: 5.

15.  The method of claim 1, wherein said non-replicating adenovirus vector is

an adenovirus 5 vector.



30 dose effect of the treatnents could be discerned in the tunor burden of
m ce receiving 80 ng/kg sunitinib conpared to those receiving 40 ng/ kg

suni ti ni bwoand/issdstthe t unor burden of m ce receiving 10PCTAUDRPPEG0R073X f as-cC
conpared to those receiving 109 AJ5PPE-1-3X fas-c, the results of comnbining
the two treatnment nodes reveals a WO 2011/ 083464PCT/1L2011/ 000007 98
statistically significant difference (]IQQO.. 05) between the control group and
all the treatnmft glfbepeethediof laim dunderaiuseénadenoyiRg Yool SPMBRBS? bei ng
significantly . qr. i f groups. The high viral dose
(1011 vi rﬁ%él%grg@?%%@se)&g%se{t Eogﬁﬁ%\%%%%@. J|;|[(r?{310t'i on treatnent (109 virus
particles and 80 ng/ kg sunitinib), were 5 found to be nost effective in
reduci ng the tunor burden, resulting in a statistically |ower tunor burden

than that of either_the 109 virus particles and, 40 ng/ kg sunitinib groups.
These conbi nat 16n g?iﬂ%ﬁ?g}ﬁdﬁcm&'ﬁe%%@ls ‘ﬂﬁ“%’ﬂgﬂ A4 generally

| oner scores, conpared to the other experinental groups. The results show
that conbi ned treatnent of systemi cally adm nistered AJPPE-1-3X-fas-chinera
+ oral sunitinib is 10effective against netastatic di sease. Taken

t oget her, thes&8.r eshe methodiof glaimt 1, schevgtie paid §oH hiugios iy PIIRaBORBIOSat i on with
currently enpl oyed clinical chenotherapy protocols, Ad5PPE-1-3X fas-c can

i ncrease their therapeutic effectiveness and potentially allow reduced
dosage and frequency of treatnments. 15Although the invention has been
descri bed in co9j unThe arthuddf ciypaci, Wherednkad sohhtusndr ez eefastatic timoryvi dent
that many alternatives, nodifications and variations will be apparent to
those skilled in the art. Accordingly, it is intended to enbrace all such
alternatives, nodifications and variations that fall within the spirit and
broad scope of sphe gRpefdRsH 6f ahits 1, ¥Dblein BB ladERIViRL VecPRiLMbBindndePat ent
applications nentioned in this specification are herein incorporated in

t hei r ent syseamyicilly.r ef erence into the specification, to the sane extent as

i f each individual publication, patent or patent application was
specifically and individually indicated to be incorporated herein by
reference. In addition, citation or identification of any reference in this
application shalil n@he beetimdstofuethims 20 adieessi said 26ddat is uadmingstaeénce i s
avail abl e as prior art to the Present invention. To the extent that section

headi ngs BYSEmisally Bhed ©nbuIwessd BEom other ST £9n5isunss O Pyt ng.
VO 20117 083464k &é,H%Q%nQQQQ&Km rafioh lintraberitd Y EhirhRistration, subét;]tgr(;ﬁo'if@t hod

of treating a solid tunor in a subject In need thereof, the nethod

conpri si ngdaihistritioh cinfusgpr, ordl dmsnibiraon, ectdh edmpusititioal hasabadmipistsaionnount
of a non-replicating adenovirus vector, wherein said vector conprises a

pol ynucl eé’c“gﬁ’é‘a P®h conprises a fas-chimera transgene transcriptionally

| inked to a nurine preproendothelin pronoter, wherein said therapeutically
effective amount is at |east 1X108 virus particles. 2. The net hod of
claim1l1, wherein said therapeutically effective anobunt |s at | east about
1X109 to about 22x10The mathed phelpin Leomprising administering FadASlgRRYITS) VELipr 1

wher ei n S%'Il g lggyta[v%pgetf)ta{'a?eag}js}/enﬁEhggetsl ve anount is

23. The method of claim 1, wherein said adenovirus is detected in the blood

of said subject at least about 4 days post administration.

24. The method of claim 1, wherein an amount of serum anti-adenovirus
antibodies is increased following said administering, and said adenovirus is detected in

the blood of said subject at least about 21 days post administration.



at | east about 1X1011 to about 1X1013 virus particles. 4. The net hod
of claim1, wherein said therapeutically effective anobunt is at |east about
3X1012 viwoopassical es. 5. The nmethod of clai m 1, pelrarminomasd
therapeutically effective amount is at |east about 1X1013 virus particles.
6. The nethod of claim 1, wherein said fas-chinera transgene conprises a
pol ynucl eoti de_having a nucI eoti de se ]L?énce as set fOth in SEQ ID NO 2.

7. The method &P cl & meth OQ/\ﬁ%FYé?tﬁlgsélﬂhfi%m@hllm subjecriggrend BeyARhitBes a

10 3011/ o SHRasCh i ot HBEE LR WRATE Aenaficl (R TR i

sai d fas- abn- rqﬂlaamrrgimegevneus:mcmﬂ whkish a:omphyesmbeighudeotfda\nomg)rmmgtm faot i de
sequence aﬁ set forth in SE(?é Nﬁl 9. E d of clai m%

wher ei n s SPPCRR FRIRECTT EansPEPETRLY HoKed ts3 BWHPErPfecBWﬁP prebdinpromT A Lot | de
having a RgGleREd ARIGEDIRIEE eSS n8@biclaeld Qqh&c@%@ségo?@m@rEQ ID NO:1§or The
nmet hod of claim 1, wherein said nmurine pre-pro endothelin pronoter

conpri sesl@ pol ynucl eoti de having a nucl eotide sequence as set forth in SEQ
| D NO 8. 11. The method of claim1l, wherein said nmurine pre-pro
endot helin pronoter conprises a pol ynucl eoti de having a nucl eoti de sequence
as set forth in SEQID NO 7. 12. The nmethod of claim1l, wherein said
muri ne pre- pro2endoThe iethqdr sfrobdisi25; avhprdis e4id shepaeyticallyedfdcdee iavuntgs a

nucl eoti de sequence_asgset forth jcn SEQ | D NO 13. 13. The net hod of
claim1, aherserboudXdOnin3beut b0 p?’H@ﬁH@Pﬁ’éﬁl n promoter conprises a

pol ynucl eoti de having a nucl eotide sequence as set forth in SEQ ID NO 12.
14. The method of claim1l, wherein said nurine pre-proendothelin pronoter

27.  The method of claim 25, wherein said therapeutically effective amount is

at least about 1X10™ to about 1X10" virus particles.

28.  The method of claim 25, wherein said therapeutically effective amount is

at least about 3X10" virus particles.

29.  The method of claim 25, wherein said therapeutically effective amount is

at least about 1X10" virus particles.
30. The method of claim 25, wherein said solid tumor is a cancer.
31. The method of claim 25, wherein said solid tumor is a metastatic tumor.

32.  The method of claim 25, wherein said solid tumor is a primary tumor.

33. The method of claim 25, wherein said adenovirus vector is administered

systemically.



further conprises a polynucl eotide having a nucl eoti de sequence as set
forth in SEQ ED NO 5. 15. The nmethod of claim1l, wherein said

non-r epl iwatzorngsagenovi rus vector is an adenovirus 5 ve®COAL201AD0007

2011/ 083464PCT/1L2011/ 000007 101 16. The method of claim 1, wherein
sai d adenovi rus vector conprlses a nucl ic acid sequence as set forth in
SEQ ID NGO 9 o he met cl aim wherein said solid
tunor is a cané‘éfr  The meil@d Clr?é‘flhgg OWLETF% rﬁ"%‘l YRt eith %‘fﬁ‘dlsged?‘!

tunor s g pinhitRlY ByPMroute selectbd- frbRf t'ﬁ@t OfCOﬁilﬁh‘? Jof WheS-gkiBuigal d
solid tunor 1s a’netlastatic tunor. erreth of claim1, wherein
sai d adenadministrationtiotravemonsiadmingstratien) 1s§rqzeemr@al #dministration, zsmbcum@omat hod

of claim 2 wher.ein said ve mnl red temc .route
el o ed. PGS BT o HET afini o, Bl S0 bR sy Rl

i ntravenogsd ;fakpbést rati on, intraperitoneal adm nistration, subcutaneous
adm ni stration, infusion, oral adm ni stration, rectal adm nistration, nasal
adm ni stration and inhal ation. 22. The nmethod of claim 1, conprising
adm ni stering sai d adenovirus vector in at |least two separate systemc
doses. tected
in the bl ood o? 'sai 3 ger%?tggd C)Jaft Eagizlasn%5la %{Sﬂgzﬁ)ﬁ/gﬁﬂ%@? é;%\ré‘lidn:dgﬁdroz%r?%n

24. The mzédnmdmOd fiedt alose and whk!aeu a senond mdditionalf desey whemm said dastoddse us

anti bodi es js. increased fol n aid ad i.sterin and,s d enovirus

i s det ect SHIFKNE elny P‘E?O%Pt’of\dg Hg‘%‘ﬁ?ﬁ ’é‘csca“{;f %‘écé’s?nda'gg‘iffmztfeg

adm ni str erhﬁﬁktrauéﬁ) #f said first d8se ﬁld‘”@ldﬁ&%:ﬁf a béRAHIdBE B sEfFidicht FoHERE- A@S a

subj ect in need thereof, the nethod conprising adm nistering to the subject

a ther apealmtlhodbflfqmm“tlbecnsalésemmtnt of a non-replicating adenovirus vector
whi ch conprises a pol ynucl eotide conprising a faschimera transgene
transcriptionally linked to a nmurine pre-proendothelin pronoter, said
adenovirus vector conprising a nucleic acid sequence as set forth in SEQ ID
NG 9 or 10. 36. 26e m'FJflﬁ)drtEftdIKiﬁllzﬁ whegeimsald aderoeires i3 deadctbdtih ehiceldeod i cal |y
effective ampunt .is at | east out 1X108 to about 1X1016 virus particles.
27. The rr@f??é‘ds‘d’ﬂe“é%]ieﬁﬁtzgou YéPHSt F’dlmﬁtﬁgloé‘peutl cally effective anount
is at |east about 1X1011 to about 1X1013 virus particles. 28. The

met hod of claim 25, wherein said therapeutically effective amount is at

| east about 3X1012 virus particles. 29. The nethod of claim 25,
wherein said tBRér apé‘hclmcihM/Oéﬂaaut%\/ememmn amount of saEIm abbadenpXirog 3

Vi rus par [ei. i t unor
is a canc@‘?tcbc’%’es is lﬂeasﬁ(gédmlﬂ%dal f2 g}lgﬁsﬁ?fl?% al%/ﬁfehf’ \34%8 svéﬁl 1gd€te§tg{i dl(rilmr is
a met ast atHeblda® said subject HAeasl Bsoutel ags pdst ed@inBtAbonwher ei n sai d sol i d
tunor is a primary tunor. 33. The nmethod of claim?25, wherein said

adenovirus vector is adm nistered systemcally.
38. A method of treating a solid tumor in a subject in need thereof, the
method comprising administering to the subject, in at least two separate doses, a
therapeutically effective amount of a non-replicating adenovirus vector which
comprises a polynucleotide comprising a fas-chimera transgene(transcriptionally linked
to a murine pre-proendothelin promoter wherein said administrétion does not induce a

dose-dependent increase in antibodies against said adenoviral vector in said subject.

39.  The method of claim 38, wherein said therapeutically effective amount is

at least about 1X10° to about 1X10"® virus particles.



103 34. The nethod of claim 33, wherein said vector is adm nistered
systemcally by a route selected fromthe group consisting of

i ntra-artwoubavosagni ni strati on, intravenous adm ni strat iPom/IL2nt/o@per i t oneal
adm ni stration, subcutaneous adm nistration, infusion, oral admnistration,
rectal adm nistration, nasal adninistr%%ion and inhal ati on. 35. The
nmet hod of claim 25, conpr.ising adninié& ring said adenovirus vector in a

first dose and¥t | &hemethodof GlmA%vhersinpaid) Segapeneally; ffesHyqameyndds gose
i's sufficlk@pis Lishdt gtqg_a t@%&ﬁt"i@éomihﬂgﬂhﬁﬁesi. n said subject, and wherein

the tine between adm ni stration of sal Irst dose and said at |least a
second dose is sufficient for anti-Ad5 anti body formation in said subject.
36. The nethod of claim25, wherein said adenovirus is detected in the

bl ood of said bj e at .| east . abapt days .post adpm ni strat.ion. .

The et hod of Sal miab g i Rt CamOEiTEY SP0 QR Arih-AirEius Frgut s
antibodie&lagtMQﬁngxggH\ﬁﬁk&ﬁmkﬂg_said adm ni stering, and the adenovirus is
detected in the blood of said subject at |east about 21 days post

adm ni strati on. 38. A nethod of treating a solid tunor in a subject
in need thereof, the nethod conprising admnistering to the subject, in at
east 140 sepajple $08ERmod dRFHARRY WneRI Yaif HeRie i Cal BBV OdmBun is
non-replicating adenovirus vector which conprises a polynucleotide

conpri si nat least alsout AXtB P avitus pasighse transcriptional ly linked to a murine
pre-proendot hel in pronoter wherein said adm ni stration does not induce a
dose-dependent increase in antibodi es agai nst said adenoviral vector in
sai d subject. 39. The nethod of claim 38, wherein said

t herapeuti cal | ¥3 ef f $a¢ éehRANBTWMImI 38, Rthelc®@sdid #R0HIm L AsEche DdRprisded 016
virus particles. 104 40. The nethod of cl aim 38, erein said

t her apeut peshugectide devinga raslsatide sequence|as set foeth dr BEQUDND: 20 about 1X1013
virus particles. 41. The nethod of claim 38, wherein said
therapeutically effective anmount is at | east about 3X1012 virus particles.
42. The nethod of claim 38, wherein said therapeutically effective anount
is at |east abeut 1XbOithodrafsigiarlds, ethesin said fas-didmerbhteanspdrneadmpiised @i m 38,

wherein said fas-chinmera trapsgene conprises. a, po | eat i de having a
nucl eot | d%°1¥%‘tﬁ?f‘é%‘é‘8 haking a(nuclgpHRE 69UEH40 3 B ngerthan SEO'E & %43- The met hod of
claim 38, wherein said fas-chinera transgene conprises a pol ynucl eoti de
havi ng a nucl eoti de sequence as set forth in SEQ ID NO 3. 45. The
met hod of claim 38, wherein said fas-chinmera transgene conprises a
pol ynucl eot i de4havi ihhe methesl deldine S aharoir said §ass@imers, transgeneSPOPIBEND, 4.
46. The nethod, of. cl ai.m 38 Lein i rd . 1dot hel i n pronot er
conprisesm§y$%?V%ﬁ%P8ng3éi §9ﬁ%%&§u%%%%5g%iggﬁégéﬁe ceNgquet forth in SEQ
| D NO 6. 47. The nethod of claim 38, wherein said nurine pre-pro
endot hel in pronoter conprises a pol ynucl eoti de having a nucl eoti de sequence
as set forth in SEQID NO, 8. _ 105 48. The, net hod of clai 8.
wherein said nf#ine B?émﬁﬁ8géwaﬁpﬁélﬁﬁ Bﬁ@ﬁ%?é?“%dﬂ%@?%é§°8“bﬁpgaﬁﬁm%otide
havi ng a t t i i : The
mot hod of DTt gibrRalBORRARRE ndvald Tnbetda ot ol set o ln &0
conpri sesliaNébléynucl eoti de having a nucl eoti de sequence as set forth in SEQ
I D NO 13. 50. The nethod of claim 38, wherein said nurine pre-pro
endot hel in pronoter conprises a pol ynucl eoti de having a nucl eoti de sequence
as set forth in SEQ ID NO 12. 51. The nethod of claim 38, wherein
sai d nurine prg7progheohbdbll NofPlchimt 88, fitekdi®! sabd MRiSE prépRP lestabedt i de
havi ng a nucl eotide sequence as set forth in SEQ ID NO 5. ~52. The
met hod of pwimwiten @@1prishes @plynyeleetideoravingt nueleotidy swauenseias get fpetbtia SEQ@ an
adenovirug)ngggtor. 53. The nethod of claim 38, wherein said
¢
0

adenoviru tor conprises a nucleic acid sequence as set forth in SEQ
ID NO 9 or 10.



54. The nethod of claim 38, wherein said solid tunor is a cancer. 55.
The nmethod of claim 38, wherein said solid tunor is a primry tunor.

56. The mwohor/m3846al ai m 38, wherein said solid tunor ispaTmEieAs@DOT t UNDT .
106 57. The nethod of claim 38, wherein said adenovirus vector is

adm ni stered system cally. 58. Ege met hod of claim 38, wherein said

vector is adm nistered system gcall. a route selected fromth rQup
consi sting of p’ht ra- tf‘%ﬁ'ﬂ(’gr Og(fhﬂlﬁli g%r ArRegein 53 rla%%ﬁe-&a%wﬁgf?l?ﬁ?i on,

i ntraperi bepgskr @#ipites bpdlymAbleoSUPRMLALE AelcaId YgatiRtds Qs fdrhl idrn. or al
adm nistration, rectal adm™nistration, nasal adm nistration and i nhalation.
59. The mBPAN& bf claim 38, wherein said adenovirus is detected in the

bl ood of said subject at |east about 4 days post admi nistration. 60.
The met hod of claim59, wherein an anobunt of serum anti-adenovirus
antibodies is increased follow ng said adm nistering, and the adenovirus is
detected in thdobl oGlieoinetdddot whyivc B8atwheeeiat sad omtridel pleypso Eadbthelin

adm ni stration. . 61. Anethod of treating a solid tunor in a_subject
in need t REYRRIFT CApRIISEBE WSH’”@B‘RBW?%PWQH%GI RRleetids seqyencs asiset gt 18 XEQ
singl e i nffhaygn@us dose of 3X1012 or 1X1012 virus particles of a
non-replicating adenovirus vector conprising a polynucl eotide having a

nucl eoti de sequence as set forth in SEQID NO 9 or 10. 62. The

met hod of claim61l, wherein said solid tunor is a cancerous tunor.

63. The nethod_gf claim 61, wherei.n id.sol.id tunor .is a prinmary,.tunor.
64, The method 8t clBFmEdod bl cim o gviedsin odid fBpring mle-pig LEHAPPREY Lo
107 prodioterdtenprRES 8 oBnutleatids Baksing\h S EleBtidOHq i &k IsBOfostdi il SRG e of
adenovirus _vector inhibits angi ogenesis of said tunor. 66. The

nmet hod of IRN:Mh2%61, wherein sai d adninistering said dose of adenovirus
inhibits growmth of said tunor. 67. The nmethod of claim®6l, wherein
said adenovirus is detected in the blood of said subject at |east about 4
days post adm nistration. 68. The nethod of claim67, wherein said
subj ect has el 8lat edhe emathodnbf adeinov3§, us/harein bt esudmaTgae-pebendothelin
pre-treatnent anfi-adenovirus antibody .levels, and sgqid adenovirus i

et ect od PioE BroGUCHrPLEs  wpeotds Froagi BElond eyt ot Tord

adm ni str#$@OID NO:5. 69. A nethod of treating a thyroid cancer in a
subject in need thereof, the nmethod conprising adm nistering to the subject
a single intravenous dose of 3X1012 or 1X1013 virus particles of a
non-replicating adenovirus vector conprising a polynucl eotide having a

nucl eoti de sequgnce f i . 1 -10. . e

met hod of cl ai r§n§'69, T&gg?egog és?t;(itl%:rl %%S’g%‘é%l? i Slég ?031 %& Péagrtnigvage%or‘r%ﬁ%tqf eft§pat

| east aboistanladédhadrugisrwestgpar ti cl es. 71. A nethod of treating a

neur oendocri ne cancer in a subject in need thereof, the method conprising
adm nistering to the subject a single intravenous dose of 3X1012 or 1X1013
virus particles of a non-replicating adenovirus vector conprising a

pol ynucl eot i deshavi fge dndthitd SOLLHE 38SFUERELsAS ad&lovirAl bTveclor SoRphRND 9 or
10. 108 72. The nmethod of claim 71, wherein said therapghtlcally

ef f ect i veneglwiantidissqeence esset ferthoumt SEXIDMOVY pu¥l.parti cl es. 73. A kit
for treating a solid tunor in a subject in need thereof, conprising a unit
dosage of virus particles of a non-replicating adenovirus vector conprising
a pol ynucl eoti de having a nucl eoti de sequence as set forth in SEQ 1D NO 9
or 10 wherein said maemetidd FldinBsad@BRM §4i8 soleCfusior iiSa Eiceu| at ed for

i ntravenous adm nistration, and instructions for adm nistration of said
adenovi rus. ‘

55.  The method of claim 38, wherein said solid tumor is a primary tumor.

56. The method of claim 38, wherein said solid tumor is a metastatic tumor.



74. The kit of claim 73, wherein said unit dosage conprises about 3X1012
virus particles. 75. The kit of claim 73, wherein said unit dosage
conpri seswet2olia@sis4about 1X1013 virus particles. PCOALA1vBdobed f Or
adm ni stering a therapeutic conposition conprising an adenoviral vector to
a subject, conprising admnistering a g erapeutically effective anount of

th iti t I t t W eint .adm-ni.steri
does not i nducaa addE RS Besifm Attt A LaE PO o1 G oAMP R o

agai nst sgygeraigmpvi ral vector in the subject. 77. The net hod of
claim 76, wherein said therapeutically effective amount is at |east about
1X108 to about 1X1016 virus particles. 78. The nethod of claim 76,

wherein said therapeutically effective amount is at | east about 1X1011 to
about 1X1013 vicgUS ti . ~e108 . - The. '

wherein said tlﬁg'r apgﬁtg i (E;gqltlfo? e f%?:dtulnve%arr‘t’)vé%eu} Sgaé{re %g(grt ng%%@n%égQZ

Vi rus par tystdmigally by a fRGte Tekctdt Hman ofheclgadup 7Onsivtiey eafn istaa-drticular

t herapeutically effective anmounf .is at | east. about 1X1013 virus particles.
81, The. rATABUSIEHIOR] BITRYCASS ARFRITAUR IS iUraRRSHORAAF AN HpR bR PFoih o

bl ood of gs@hthi§iBbRCinfiion, 88 hdARsttattbnd Attal RARIniAFHHON! RishPhdiRRistration 82
The net hod of claim8l, wherein an anmount of serum anti-adenovirus

ant i bodi esnd mhalatipeased fol | owi ng sai d administering, and said adenovirus
is detected in the blood of said subject at ‘| east about 21 days post

adm ni stration. 83. The nethod of any one of clains 1 to 72, wherein
said subject is further receiving a chenotherapeutic agent as well as
treat ment w t hssai dThe imeshqaedftdlne38, &fhefeth shit @derodrhis Badetdeg:daf eobloods

vect or. .. 84. The method of claim83, wherein said chenotherapeutic
agent is abfAihPeyest ableptiabputiddays pastgminifiratitisai d virus particles.

85. The nethod of claim83, wherein said chenotherapeutic agent is

adm ni stered concomtantly with treatment with said virus particles.

86. The nethod of claim 83, wherein said chenotherapeutic agent is

admi ni st ered f 601 owiThg methed pfnlaimiS% véwradn \ainr ansoymd of isefuss anti-adenovir@¥. The
method of , Gheas 3R indSES hohcthg SR SRARRIARE H £ 188 hoviits 35 BbicbiBh B

the blood of said subject at least about 21 days post administration.

61. A method of treating a solid tumor in a subject in need thereof, the
method comprising administering to the subject a single intravenous dose of 3X10" or
1X10" virus particles of a non-replicating adenmovirus vector comprising a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 9 or 10.
62.  The method of claim 61, wherein said solid tumor is a cancerous tumor.
63.  The method of claim 61, wherein said solid tumor is a primary tumor.

64. The method of claim 61, wherein said solid tumor is a metastatic tumor.
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65.  The method of claim 61, wherein administering said dose of adenovirus

vector inhibits angiogenesis of said tumor.

66. The method of claim 61, wherein said administering said dose of

adenovirus inhibits growth of said tumor.

67. The method of claim 61, wherein said adenovirus is detected in the blood

of said subject at least about 4 days post administration.

68.  The method of claim 67, wherein said subject has elevated serum anti-
adenovirus antibodies compared to pre-treatment anti-adenovirus antibody levels, and
said adenovirus is detected in the blood of said subject at least about 21 days post

administration.

69. A method of treating a thyroid cancer in a subject in need thereof, the
method comprising administering to the subject a single intravenous dose of 3X10" or
1X10"  virus particles of a non-replicating adenovirus vector comprising a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 9 or 10.

70.  The method of claim 69, wherein said therapeutically effective amount is

at least about 1X10" virus particles.

71. A method of treating a neuroendocrine cancer in a subject in need
thereof, the method comprising administering to the subject a single intravenous dose of
3X10" or 1X10" virus particles of a non-replicating adenovirus vector comprising a

polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 9 or 10.
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72.  The method of claim 71, wherein said therapeutically effective amount is
at least about 1X10" virus particles.
73. A kit for treating a solid tumor in a subject in need thereof, comprising a

unit dosage of virus particles of a non-replicating adenovirus vector comprising a
polynucleotide having a nucleotide sequence as set forth in SEQ ID NO: 9 or 10
wherein said non-replicating adenovirus vector is formulated for intravenous

administration, and instructions for administration of said adenovirus.

74.  The kit of claim 73, wherein said unit dosage comprises about 3X10

virus particles.

75.  The kit of claim 73, wherein said unit dosage comprises at least about

1X10" virus particles.

76. A method for administering a therapeutic composition comprising an
adenoviral vector to a subject, comprising administering a therapeutically effective
amount of the composition to the subject at least twice, wherein the administering does
not induce a dose-dependent increase in anti-adenovirus antibodies against said

adenoviral vector in the subject.

77.  The method of claim 76, wherein said therapeutically effective amount is

at least about 1X10°® to about 1X10® virus particlés.

78.  The method of claim 76, wherein said therapeutically effective amount is

at least about 1X10"" to about 1X10" virus particles.
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79.  The method of claim 76, wherein said therapeutically effective amount is

at least about 3X10"? virus particles.

80.  The method of claim 76, wherein said therapeutically effective amount is

at least about 1X10" virus particles.

81.. The method of claim 76, wherein said adenovirus is detected in the blood

of said subject at least about 4 days post administration.

82. The method of claim 81, wherein an amount of serum anti-adenovirus
antibodies is increased following said administering, and said adenovirus is detected in

the blood of said subject at least about 21 days post administration.

83. The method of any one of claims 1 to 72, wherein said subject is further
receiving a chemotherapeutic agent as well as treatment with said virus particles of said

non-replicating adenovirus vector.

84.  The method of claim 83, wherein said chermotherapeutic agent is

administered prior to treatment with said virus particles.

85. The method of claim 83, wherein said chemotherapeutic agent is

administered concomitantly with treatment with said virus particles.

86.  The method of claim 83, wherein said chemotherapeutic agent is

administered following treatment with said virus particles.

87.  The method of claim 83, wherein said chemotherapeutic agent is

sunitinib.



