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proportional to the length of the di sease process and
drug effectiveness and the patient species being
treated. [0036] Whenadm ni stering the conpound of the
present inventionparenterally, it will generally be




anti oxi dants, chelating agents, and buffers, can be
added. Prevention of the action of m croorgani sns can
be ensured by various antibacterial and antifunga
wo 2smi7see f or exanpl e, parabens, chl orobut anebyeheaeli2szo

sorbic acid, and the like. In many cases, it will be
desirable to include isotonic agents, for exanpl e, =g JAN 2007

sigific g Mctea Sl YR Ak A o APch I b Bec LA, Retaive o

the PrOtf!iwﬁbA@@mITﬁb@uﬁﬂbyAdhECDéeut@Ks@gephﬂsDB bhsdnmansirated grcater

ti nnnoste ate and
viral on R4 <Bnorh i AR Giyaf pr g e hovever
[0026] anmtx\éﬂtilttlﬂn%,f nokdikid @6, of @fe prekdht i'nV&ltkb‘ﬁ v\i‘xﬁyirﬁe&ﬁﬁﬂ BfibA several

qgatlble with the conpounds. Sterile
advantagqﬁ jPEetapPibeciited mefhadse fHekws eﬁeﬁw@an byo tainsd gut ot ving’

i
infotio SIS MDY, Wiecl S Vo) oBRA GG IEESBR propagate in
specific ¢@l iwem ’Ehus Ithmanatmla‘sst)eolﬁictth eamobdwesed kgt tlmntestprsats spemﬁc cell

des col pgi.c atio
pes in 453 0E ftvor s o RETCB R S Aot s s et wien
specific tedeptOrsionligaidaitd gltdr edrpatlspédidityfdugh PédgtoRRtdRaRARAEAD] €
carrier, such as various vehicle, adjuvants,

[0027]  4qisp; aditional fgatares Gambasaddsd tq e vewnpRage ifs |safﬁtz/@ad10ﬁ

r
enhance ?)tg ?neeg{pg?ﬁ?%fﬁb&ge% élqg%tg%g hr?:ﬁ}dﬁatﬁgk%lg lﬁ%kers that can be used to
negatlve‘&rl S@W@t @3633@118 infeaiccawish tis recgphlsingrd vons. Asegpmebgdof sucha

s St G L TR o SR B st i

gancycldvtrp Bl seRi0tors ClicRSBREs MsansMywhic éctish ein bdRInadligd
elivery systens, and nodul es are well known to those

because gmt% indyctbigsugide thraygh Be additipnoLapbbigtisreprch nrotection ensures

that if, f&%ﬁﬁ’rﬁb‘l@%ﬁ‘tfau&&eanﬁé BRERbabdL %Iédqgnﬁ:sa&“tE@Vl?aqmeFtbtséxerreg(gnbmant
initially by intravenous I njection to bring bl oo

sequencd, eglblla tta@&“ansmmabllmot escgf.. The patient's levels are '

o021 | R 002 B BASHR e

embodin®@ndiSutlo featuiel iadudd) thrertgleapOydier Gad r@@laﬂ:&? @lembnes that are
ntjty to be adnini stered will. vary for the

specific %&f‘teéiﬁﬁ“?%ieHémer eated. DEFINI TIONS [00411 Unless .. .
[0029] Stlﬁtaﬁgm% heE M Ran® Qirﬁ%%ﬁtzﬁg u@ful%ﬂh%a exﬁ:p&smn of the nycleic

fol lowing ternms and phrases have e neaning provi ed
acids of the Ipmﬁﬁnt [1@-@42@11 Téveuseahen offpe aévatit@eamch aa$aterakitifdedor mi

ersing B8 BRI e TS Bt

is the prcgeﬁew whi€H a aefdiineetcdiSBR6QudRE nfaf P fidgeRPviridRe At MRPoff and -
genetic_material of interest encodes a product

infect ney(ggbtgnngé:eﬂﬁ otk§ rﬁtsulbx(g tha 8 parpelarea beapryes auHdly drteogd, most of which
v o VAR08 6280050 B0 26011 By AL oo
mfectlonF:m Whe:hah@in&ctmlkﬁea@mreads omly deroagh ahiughmr ﬁnogsﬂiy C\@inal vectors can' -

o A bS5 B, S BB i

desired phfﬁo@é 8% it@Bu SPebificd Q&eﬁnféwnw drcaeia nuEl%Er ¥ thig¥icB\ells.
in_general, the text "Gene Therapy" (Advances in

[0030] Ph‘hﬁf{iﬁg@&ﬁé gpowgwms@&g@mepy qp,e@ggzedxg@w)ous aggﬁs, Biat Ity cvolved,

: e r

i many SR8 Rl bl K R ot Bl b RS el opaguig o
the target cells of the recipient organismin situ,
which is within the reC|p|ent After therapy, the
genetically altered target cells express the
transfected genetic material in situ. Such therapy
al so includes repairing the gene in situ, if the host
gene is defective. [0044] The phrase "gene expression
vehicle" refers to any vehicle capabl e of
delivery/transfer of heterol ogous nucleic acid into a
host cell. The expression vehicle may include



T A

1. Description of the Ad5-yCD/ nuf f KsR39r ep- ADP
adenovi rus [0045] The conpl ete and partial DNA and
transl ated protein sequences of the Ad5-

WO g@B0ombdTKs R39r ep- ADP adenovi rus, yCD/ nut TKS5R89ukbidwis/@iszo
gene and ADP gene (SEQ ID NOs. 1-5) are disclosed
following the List of References Section. The -9 JAN 2007

s L R 30 O TR i

specificaply0ar se | gek6irmitied celd B)Wmd'lﬂltfél@ R3@dee: AoBovbinkis geﬁﬁiﬁto the

W
type to bl Itmrgﬂedamdi will i lmab;heo tHoGe SHIReiithd &€ Fét dkB@pR! ff})réa@taéancer is

co ns an i roved yCD/_muj, TKsp39 f usi on ene in the
to be tre'ﬁ:cp ch@]éla 8ﬁctorasrp 1fip gorﬁa@'x gg_rj[he]gzgﬁg woyldde Eged( dgkorise, Af diseases

or pathoBERENBhl RiohEHN 1BS ﬁﬁﬁzﬁ&ﬂo‘?&lc fy&ﬁqﬁu é%é%,s meg rﬁ%ﬁf&l J&or that

iS provide in Figure 1 (In
is specifigyfordeqelly pmdjgaep pmmnsexs, pre&\;my for thfsspmlﬁn typerdfhiedi@topoietic
1 nyl ati on sequences; and "nu" = map units.) As
e ’Wo‘ﬁ‘ﬁié%/m&%?n Figure 1, the CM-yCD/ nut TKsR39- SV40
[0031] exFireassinbinamsabrican bs alBiait€dd insevhal ﬁblyﬁr G efhrhle, the
e

| ace, of . the deleted 55 kDa ElI B gene.
procedur %W%‘Gﬁ@%&%ﬁ%%% gpecHicayaf wirplvactssansdcrongequensly=® not

have to be@@in@fistere IRAAE & (B dikdi8eGlLt
o istered el e i AD%@ﬁont%egg%g{cgE%? E%lq’%@“ Gap provide a
quicker apg mor@@ﬁf@mve freqtingrle A d@yRation caBals@ B} perfortried b55fok E)aample

mtraveno%%gs%%g algeso § ugEgon uﬁ')\lﬁe sugve?tﬁ? ngmgtla%gtzqrg v&qa&vectors will |

circulate nntanhé)atecmmtmpt ehsl@ith &dﬂ?ﬁ)ﬁ}p@iﬁ&' thye@el @@mﬁ@ﬁ? fdr RFe@Rn.
sultln .in the production of

k 1B gene
[0032] %h% mﬂq,fho admiRistERign caybe gmiﬁ@pt g@gcgiagglglqulby @ the site of
the dlseaﬁdﬁ path %[EHI cofaiih %be‘%c@%f?&ﬁ ?(?ﬁ"le %ﬁumtk "P%é%% 8&1}) l}gn%the site

ElI A and 19 kDa E1B proteins.
with nuiriggiseLog e ministyaionsiy ad\mtagn@erlteewse them ame dofitibmeffect and,

theretore U R8s e ABTR oxpIR PR Tt Mo 8 e appted el

Additionai}j't rEgadabition san {1EVide e aapdtRiy réc?’iﬂreﬂie'njt feé@ﬁﬂecﬁ\bml 8ther forms

rus 40 (Sv40 | yadenyl ation el ements,
of admml?mow{nﬂ;‘( F@@O% p% yﬁs%ét infsgallicghs m tgglq@galated area. If

expressiol @dﬁiﬂédﬂﬂ%@d}@sﬂebﬁb Qipsf @ftc%% fﬂwn‘ﬁ’m e lﬂoﬁu]ﬁ%g %Eéé) thel E)romoter

enzymatical I'y convertin ur ocyt osi ne
and regulptpryglenenicibet are sm@ﬂcafnuthg dn&nedlsobset can(t@mdaad a:rmtcmmphsh this

corr spon m)no hos hat es
goal. Suc?qoh\fﬁ%f&%% I%g,dtg)r €X %rﬁl Yeg 55> |V&:m€$ + Rlagypids,
phagemids afdUiha thitte. GOMnbEctasnevehizl e I’stlch aNipdkdésscafaisbMA used to introduce
nd result in the death of dividing

the non- V'E@l‘ﬁegmf é@@ea ghprstptersipientasts withisrthel inocwlated ereal Such
transfecti®OfcBtles AARMRGENSdrlel sERIE walksh @89 Mar kedly increase the

t herapeutic efféct of radiation therapy (see refs.
{0033] 1Thegompoand of thh@tese)ipnmhon held;lﬂﬁlstﬁwﬂ'ﬁi(s Bodfiti s¢c@Pdance with -

as I boring cells th
good medg{?gj%rg%t%'e,rt% %\g%t? aCCé)Plé etb‘]g Fllugcéal 68 r§ of té@ glp.qégathnt the site
and metholKe 38 GEDrasivh Gchkelulen6f AdMEhRBhRS, PRAEnARE, sSE 'B§d)1 \Lvél
to the kill i oni zi ng_radi at i on.

other fact *%g effects of i
er factofy KuQMaHO ¢ wenerpr heipbarmeasagtinaly "effeztivg armunt" for
0ses I@@élﬁﬁé t8is deferbdh®

PO i o af f ect 8 gg nas E?%%@?E%g?@%? a?ﬁ}é&% OS%IQP%%E ﬁ&é dmount
response but are unnecessary for virus replication
(see SEQ ID NO 3). Ad5-yCD/ mut TKsR39r ep- ADP cont ai ns
an Ad5 ADP expression cabsette in pl ace of the
natural Ad5 E3 genes. Expression of the ADP gene (SEQ
ID NO 5) is driven by the human cytonegal ovi rus (CW)
pronoter and utilizes siman 11 --------- WO
2005/ 007109 PCT/ US2004/ 022320 PD JAN 2007 virus 40
(SV40) pol yadenyl ati on el ements. The authentic 111.6
kDa Ads ADP protein is produced, which significantly




5' - GATCGAATTCTTCCGIGITTCAGTTAGCCTC-3 [ 0050] The
resulting 1,128 bp fragnent was di gested wth BanH
(GGATCC) + EcoRI  (GAATTC) and cl oned between the

wo Bagid7i00 ECORI sites of pCAl4- CDgl yTK- E1 aEl bctastooadfd}zo
after renoval of the prototype CD/HSV-1 TK fusion_ ene
generati ng pCA14 CW- mut TKsR39- El aEl b. The yCD ge AN 2007

must be %Ee ﬁ_vg& hé % i e%%%%%;% ckﬁgdmgcg}l urg):;\nﬁﬁn ed @(? ﬂn%ﬂr)r%%él survwal rate or

more rapl& egtob&ryostighadvememor . ihlikAGn pf ﬁgdn;&bms and other mdlcators as are
- GATCCTCGAGCCACCATGGTGACAGGEEEAATG 3!

selﬁctedes PRI MRS P eese AIBEbINTBE 600 TCCACOCTCACCAATATCTT
(0034 I.ﬂgtélte » tjoh l)t%ﬁ;g@&ﬁ%%rﬁﬁnsl%@ c@nﬂr&f &ﬁé@eit invention can be
admlmstctemine dax@mgweeezn Itm;(xﬁ@ be th@qi thgft ttean be admmlstered as thc compound

and can %E%%ﬁ‘ll Cw?iréyé T&Eﬁ%@e@%&%ﬁegﬁﬂ%}%ﬂﬁg% Qlj rPe Flmtlaceutlcally

acceptameﬂl&'sR&ﬁieﬂEmdﬁl\anﬁlaﬂd fehicibs. - Blreccongeiuads cantbeadiiistered orally,
ener at ?d by. PCR and._cl oned .bet ween t he Pacl
C

subcu’fa%ﬁ?aslwlapaf@i%?fégyeﬁ RBEaYSHENSHrA Bt BB i s a

intraperfiSHeh MR by ﬁxﬂ%ﬁaﬁ%glsﬁ%&{ ARjefi as-'i-ﬂtﬁtﬁ&dal arfEiRAdh tB8dsiques.
cont aI'ns Pacl and sites in the E3 region to

Implant$ eftthe cerap@nds m@l&ooln@ful cTherpiatignt ted@BEERtqd BHEPGRPlepded animal

. d that GO

. in GRS AR JA0A 00T LB EPISRRUES PR iy

diluentspa@sniGnd Sehities Z0wAILLE; inpldnh arbersigegeralty rdflsi tadnert, non- toxxc
wild-type Ad5 12 WD 2005/ 007109 PCT/ 13S200 22320 = )

solid or SN SO SRS CPERHIEHNE MeaATobABER B Hoisatve meredients

i ning the ADP gene was generated. The follow ng
Ofﬂlemggt;ﬁ%r%r pair was used to generate the ADP PCR product:
[0035] 5' IIGATGOATOCOCTEEROGAGH@sTaAERgesthan the mice or other

e R T ——

of the disédeh\piacgss tndtidng difectitoAddSCThy dosd nﬁﬂyﬂﬁ&ﬂhglﬂﬂ@ses or multiple doses

TS X e T T
the dlserg g)‘&e%ﬁ%@ &ﬁcﬁ@&ég 4 tH\?ﬁatﬁﬁﬁ%’é&E?ganMeB&R usi ng

primer pair:
[0036] 5 V@W@Aﬁﬁﬁﬂﬁﬂﬂ@ﬁ?'ﬁmmml@ parenterally, it will

generallg\ng@%gll TTAAT Tg%ﬁc?%%ﬁ %@ pe s1{09 déé.]lsfah) Th(%‘ :

pharmadtaGt Esami athhﬁszﬂMeﬁbnﬁﬁt’@dﬁn imbludbstefile a(qnemrsomndnsaor
Pacl restriction site (TTAATTAA) was. i n%
dispersipriyine steaiiRyrdepniar o ﬂﬁl@wntﬂs é‘é‘? BiFcl [ Or%@ﬂ%or dispersions..
The ca 5r'cq}? be aI&@erEGBdEFQQHQ nehfitn gdrﬂﬁﬁihgdfo%iﬁfnpﬁé\ﬂbaté\n gkhanol,
and cloned tnto”Swa7--Pacl digested
polyol (ﬁE@thﬁPl@leGmd @}enﬂﬁllf—tglml rimwolmylmiglm ggpthe like),
. ne d5-yCD/ mut TKsp39r ep- ADP vi r us,
S“‘tablebﬂg’ﬂs (%‘ye@ﬂf t‘?@gﬁgg ElaEl b (10 g) was |inearized
[0037] by PR} NGBS 84l B mainchined; fof anahse, u@othmiermra ®hating such as
I i neari zed pBHGLO- Pacl nod- C\WV- ADP ENA into HEK 2
lecithin iy the mentenases of the kepviged nreticlesipo threass of 1speisien 28 bY the use -
of surfaﬁ%t? oﬁorx%ﬁ@%x@x@ﬁm@s @19&1'1%50 \cf]\ﬁﬁﬁeﬁ NVesiRdoil, o'hvl:%xldﬁ)éﬁean oil,
er pl aque- purif a second time on
corn odp:e:lnﬂswer\bﬂr uspéannioit wdoastew sudhi asdsophaqbesfnm& e dlsp de used as
ect. HEK 293 cells.to rate crude vir .
solvent SHLGTA i STRROOR §ORROR P a b AR OBO Pt LRt pisk ntpmoe the
Advant age of the ADP gene contained in
Ad5-yCDY mut TI 8nBrep-ADP in vitro [0057] Human DU145
prost at e adenocarci noma celfls were plated in a 24-wel |
plate at a concentration of 5 x 104 cells/well and
were infected with graded anmounts of thee Ad5-
CD/ TKrep (lane 1) and Ad5-yCD/ mut TKsp39r ep- ADP vi ruses
(lane 2). Five days later, cells were fixed and
stained with crystal violet. The results (as shown in
Figure 2, "Vp" = viral particles) clearly denonstrate




4. Advantage of the yCD/ nmut TKspj 9 gene contained in

Ad5- yCDY muf TKKR39rep-ADP in vitro AL CD Assays [0058]

LNCaP C4-2 cells were nock-infected (lanes 1 & 5), or
woizoismoties with Ad5- CD/ TKrep (lanes 2 & 6), pcrus2004/022320

Ad5- yCD/ nut Tl cR39r ep- ADP (|l anes 3 & 7),

Ad5- yCDY nut TKsR39 rep- hNIS (lanes 4 & 8) at a MOB OAN 2007

s g A S R SR st e
antioxidhrtflchSlatitg @eﬂﬂéﬁ@d%u&rs@&an%@ﬂﬂétﬁt Bgventidg of @eUctién 8f € '
shown in gure 3A [ (Cytosine (Iovver left arrow),
MIcTOOTgANLSA]S| Cap fif mﬂqd&w&wwma@e and, ppfifingal grents forggpmple,
parabens? chiGhdblutaA¥E f)hérfog RErbRy E[CMJ]%théqﬂé h fﬁ"fﬁaﬁ%’ dskg li'lr@ﬂl?b% desirable to
r econbi nanf denovi ruses that express Fe ed
include W @DRHINALTRS Fﬂ&gaxemp@emarssmdiumghlonde and the llke Prolonged absorption

of the e PR Boof RaT et B BoREl At b St e isieyne

absorptiéi, 36H dxamblRpfluMinuaS RSnEQERS Sdgrldthe @bfrﬁ@m the Ilésent
fuysion gene contained in_the prototype Ad5-CD

inventiog, hoa@versanycgﬂ*t?&fafiﬂv@t EF@@@EW%%@QMU&%@]G tehe PgmM@%e with the

compouftdl | S, 60 mmdish) were nock-infected or infected with
Ad5- CD/TKr ep or Ad5-yCD/ nmut TKsR39r ep- ADP at an MOT of

[0038] 3. Stetils imjestabld aglutiens| dag bagropancéd ply ancedporaih atbe bompand} utilized

in practi&liic\% F["% éar%%tclgp t Ialq Ilqg e¥ar Yreggﬁn Cglﬂ% rat%tgrq%%é;#olvepto\ﬁlﬂe Banous
oftheotbﬂtlﬁ@mlemﬁ a%én(ewel ls 8 - 12° and 20 - 24, going left -
top to bottom)_in ug/m. CeIIs wer e st ai ned

100391 f\whm?lagw@l. fev@ela@%%wge Prﬁﬁf'élF InveRiEoT @8 heradminigtered to the
patient iP Qpifﬁbc{aﬂle':fbﬂﬂﬁlﬁtuﬁﬁ)onta%ﬁ AMatib R-Q,Iarrfé? CRER| 'a@?zﬂ‘fous vehicle,
adenovi ruses expressing he | roved yCO/ mut TKr ep
adjuvantgedditivey end diduenisger liaetDﬁnmnuﬁKs Rakged pn AP ressuhinesngion can be
administHed ?!ir%ntefaﬁlglto hw ag%% “é &hﬁ&cg:ﬁ% fr’]ﬁ sqo%\%glgﬁglsﬁé\%t% od rlfrg)&néﬁ,]or

targeted gaher}cgmeﬁis rsea-:h asnnddmeloﬁmatncibwias Aekoreyl GRYVIIKY EnivpHdigic,
ether, the resuljts of Figures 3A and 3B show, in

polymerwgws Tioneoraey it msEospheres. e agcrihn vk analantgeled verysygems,

and modhRs 91‘3'%6@1' 18386mi h tlﬁgésﬁim xﬂqﬂJﬁ?R?’gr ep- ADP. [0060) The .
results of this exanple also denonstrate that yCD/ 5-FC

[0040] " ana oRsYbodiSAB YieGOposa efi theprgesne intvisatietamdecdmitietered

her tic effec
mitially léﬁé%ﬂ %%kp%&gr en to A%% tbll?olﬁiggfe{fss teolafsultal?l Heve{ Tth patwn?s levels are

then maiddmey G@bﬂbta’l’ﬂ@i@&fm ABBuglo bthai fasma of&dtBinistration, dependent upon
t. TKsi 39 .fusi on gene whose product has i nproyv

er)
the Patlef&ta?tca@flp% andh3s; ipieased %hoaﬁa. Gy be b‘Sftdh T heAupghity dp by erbmw@ered will.
vwforﬁ%wggﬁéggg@@o =S JAN 2007 CD/HSV-1 TK fusion . N
protein produced by the prototype Ad5-CD/ TKrep virus.
Reconbi nant adenoviruses that express the inproved
DEFINIbe t TKsR39 fusion protein denonstrate significantly
==t er conversion of 5-FC into 5-FU, and possibly GCV
[0041] | NMUKledSEMtddRthdrivia oY kigdisqed beadnt@xihe &l A Md/iases-
CD/ HSV- 1- TK fusion protein. Thus, yCD/ 5-FC and HSV-1
have the yjeanigg pyovided belode gene ther api es can be used
[
10042, HRRERERRe PP HOSy B RO R o e mtgri 2.
DNA or RNIHL) of Bitergvieto adigss tofreative priBntgegrecionomtaaiwiexd! disease or condition

t TKs Vi vo 061] Intranuscul ar

pherotyif 3 SESTAMTE S TEEarencais AaTegushEr e 4 nip et B RrHE

1010 vp of Ad5-CD/ TKrep or Ad5- CD/ TKr ep- ADP on Days

0, 2 and 4 (arrowheads in Figure 4). 5-FC (500

ng/ kg/ day) and GCV (30 rrg/gkg/day) wer e admi ni stered on

Days 5 - 11 (hatched bar in Figure 4). Tunor vol une

was nonitored every other day. The predetern ned

endpoi nt was 500 mmB. Survival is defined as an

ani mal having no tunor (cure) or a tumor < 500 nMmB on

Day 90. The results (as shown in Figure 4 and Table 1

bel ow) show greater destruction of tunor cells in




Ad5- CD/ TKre - ADP >90 8(1/12) 0.022 1000b
Ad5- CDY TKr ep- ADP +5- FC+ >90 70(7/10) 0.026° 008 GCV
"Medi an survival is in days. bAd5-CD/ TKrep- ADP vs.

wo Aa50GMsTKr ep ~ Ad5- CD/ TKr ep- ADP + 5-17C + GCWCY®S2004/022320
Ad5- CDY TKrep + 5-17C + GCV 15 WD 2005/ 007109
PCT/ 1J82004/ 022320 $ JAR! 2007 6. Effectiveness of =g JAN 2007

o, ARGHGERSH, MARRENSIC AR A 0D LR P 003

genetic rhatonial ©f {nt&bst-cabéhcotie a Bornons) meéptory\atzmnenjxﬂplbeqﬂdmbt peptide of

about 109 vp of Ads- mut TKsSR39r e
therapen e Pl LA OREe ERGTPLST TR R AR SR drg R e e a eview
see, in géﬂﬁl (18O te0 e Ciibpap Ve R1vaAlEs i PARHAELIOEY 4By cademicPress, 1997)

(h atched bar in Figure 9) . Serum PSA was neasur ed
[0043] \\cEig Bhrasehér Vivesrve dharinye defersdp sihap thesgenetmgpaterigigo be

transferr@cﬁfs%trodﬁ@gd fnﬁ)stﬂle Ea‘?%e(t %%‘lmm&l 1eﬁf &%ﬁﬁsﬁ if? qu m&fls%)lthm the

an 1 ncrease survi val® tinme and/ or
recipientc After Ilhﬂrap‘p,uhegmﬁtimllymﬁbn&g tﬁgﬁwmmsﬂ{ﬁﬂmsﬁpteé@&cﬂfc

. .the r vent Tahl e Results. . wih i
materia g Sogt ronebSe el AR ssP g e oot prh b Peibessre o
deﬁmuvgioup Medi an Survival Tunor cure P value (days) (%

Rank Fi sher Exact Survival (Tunor Cure) PBS 5
[00441 0( hragg 5 genepigssTRG rebile” refiprtopy (yehigle capaligea NAa

L N R e e

include efgiBeny<Go/coutrdlKsBayres prpddiRion abd F@nserilivh vthe RBSeic Acid in a cell -

Radi osensjti zed Human n Cel usji n - FC a
seletive NS a8 RO T b ooty LS BHBUAR It B aL TR and/Et SUTR of
the gene irBfided BRYhd SETRIMER PUTK S@Rc E@fr8ssioh-vbficle. Therefore, as.

Y.

5-FC and HSV-1 TKsp39/ GCV sui ci de gene therapies
used hergip theaixpeesgien udhaele mayr wdcedsdnaotincledertherd WV Idapedier 3'UTR of the

actual geﬁ% Be tr@}(@ﬁég% Lo g 4T SRARR Pl 10%8{‘1{5%5(2 IHQYC%)H The

n gene ose roved
expressuﬁa'itfﬂtioyet cnam incdtdevd prymloedr ﬁtrlc‘matrdﬂhng hms@ﬁbﬂﬂﬁn Of the Hdterdolisgonn

. tein oduce t ot AdS5- CDY TKr.ep, Vi r us,
materiol e Rt SR ol Bebf fa sierrdbpet wpsofpion.
Enhancerd®Nat h@'ﬂe%ﬁlﬁzd it bﬂﬁlﬂ%&@sd@ GhARKHBROIE RVeIS BAS biitiva8lly be
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HEENU 54 CLAIM5S = 9 JAN 2007 1. An isolated

pol ynucl eoti de conprising a nucl eoti de sequence of a
yeast cytosine deam nase/ nutant SR 39 herpes sinpl ex
virus type | thym dine kinase fusion gene. 2. An

i sol at ed pol ypeptide co sing an amno acid s
encoded by the pol ynuc@eﬂl‘éﬁ of claim1, whi cﬁ(wsm%m
converts prodrugs, 5 fluorocytosine and ganC|cIovir,
into active chenot herapeutic agents. 3. A reconbi nant
adenovirus conprising the polynucl eotide according to
claim1. 4. The reconbi nant adenovirus according to

cl ai m 3Anfisvldteepol gorprotide agn@ikingacharbotitielSequyie o a yeast
adenovi.rus deatE@P otein gene. 5. The_ recaonbi nant

cylogaE ATRARIPIE TRERY gheEBeSé}I%IP s bRy gige kinase fusion
geniddenovirus is a replication-conpetent, type 5
adenovirus. 6. The pol ynucl eoti de according to claim
I, further conprising an adenovirus type 5 adenovirus
dedt h protwilscgenigpeplide G’W@;@igyammmie@mid eecamnwreuibmrgedtbg
claim1 0 ses the sequen
the e edigs Vg folg 10 TR X SR i e By SR B Pt i
into t@ivelchemverapbigicaientt.he adenovirus type 5 adenovirus
death protein gene conpri ses the nucl eoti de sequence
of SEQID NO. . 5. 9. The isolated ponpePtlde
acéor di figeeosntinagt ﬁﬁlf@ovw compeisg thepad s legtidqrpcoiinedo
claisg¢quence of SEQ ID NO 4. 55 9 JAN 2007 10. The
reconbi nant adenovirus according to claim4, which
conprises the nucleotide sequence of SEQ I D NO 1.
114. A pha namebﬁhhmaﬂemrm@sdcbfcmig to@igiini 3s futthet &@nprising an
reconbi n adeno irus according to claim3 or claim
adengvirug {ope, %%? ﬂ@%?@?”ﬁ@%eptable carrier. 12. The
pharnaceutlcal conposition according to claim 11,
wher ei nTﬁJﬁcoﬁBﬁﬁﬂ%Q%&irﬁ@&ccgm'cidugr?) \}Vfﬁereln the adenovirus
adm nistered locally to a tunor site. 13
is a f5pligatraic-eompeient, perpedénoviovs. accor di ng to cIa|n111
wherein the pharnaceutlcal conposition is
adm ni s b j;hect injection.t t unor .
o oL ieBE Kot Bl el B 4t ol MR iisne o adehovinus
nmewhﬂaﬁwmugh@ﬁhpmwwm@@ﬁut|cal conposition is
adm ni stered by intravenous injection. 15. The
pharnaceutlcal conposition. according to claim11,
whér ei n }iﬂri@IY]}jﬁlﬂPPH%f‘c@ﬁ?lid@m toclsimpds whichisomgrises the nucleotide

bﬁtﬁg two or nore separate tinmes. 16. A
“ﬂuaﬁgpﬁgge tical conposition conprising (i) the first
pharnaceutlcal conposition according to claim11; and
(i8) thehesecamisingph 3&@@@5 eioleaﬂdmggﬁrmhtzﬂ, ﬁher@:ﬁﬂﬂ&f hdadnB@rus
nor. e edients selecte rgmthe g
type ST W iR Pf@%ﬂ BenCEPB R oRIchatide ByER el SEOANO.
5. and (c) derivatives thereof, wherein the first
phar maceuti cal conposition i s adnmi ni st ered

E
0

9. The isolated polypeptide according to claim 2, which comprises an amino
acid sequence of SEQ ID NO. 4.

55




bef ore adm nistration of the second pharnmaceuti cal
conposition. 17. The pharmaceutical conposition
according to claim 16, wherein the first

pharmaceutical conposition and the second

phar maceuti cal conposition are adm nistered before

radi ation therapy. 18. A method of converting 5- =g JAN 07
fI uorocyt 0Ssi ne and/ or ganciclovir into active

p oI g; & F‘ﬁ E %git@b e nfths\’éf%g ngqroiﬁﬁflgg g\:ﬂ ({:‘IO il ?Atihllcrgh C(}HP})?’ISCS the
nucIEbWs@@ﬁﬁh@@bM@m]ﬂ/NU. 19anci clovir. 56

11. A pharmaceutical composition comprising the recombinant adenovirus

according to claim 3 or claim 4, and a pharmaceutically acceptable carrier.

12. The pharmaceutical composition according to claim 11, wherein the

pharmaceutical composition is administered locally to a tumor site.

13.  The pharmaceutical composition according to claim 11, wherein the

pharmaceutical composition is administered by direct injection to a tumor.

14.  The pharmaceutical composition according to claim 11, wherein the

pharmaceutical composition is administered by intravenous injection.

15.  The pharmaceutical composition according to claim 11, wherein the

pharmaceutical composition is administered at two or more separate times.
16. A pharmaceutical composition comprising

0] the first pharmaceutical composition according to claim 11; and

(ii) the second pharmaceutical composition corhprising one or more
ingredients selected from the group consisting of (a) 5-
fluorocytosine, (b) ganciclovir and (c) derivatives thereof,
wherein the first pharmaceutical composition is administered

before administration of the second pharmaceutical composition.

17.  The pharmaceutical composition according to claim 16, wherein the first
pharmaceutical composition and the second pharmaceutical composition are administered

before radiation therapy.

18. A method of converting 5 fluorocytosine and/or ganciclovir into active
chemotherapeutic agents comprising contacting the polypeptide according to claim 2 with

5 fluorocytosine and/or ganciclovir.

56






