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converts non-toxic prodrugs into potent
chenot herapeuti c agents. These chenot herapeutic agents
are produced locally and help the virus kill the
cancer cells as well as sensitize themto radiation.
In preclinical studies, the virus has proven effective
at killing a variety of human cancer cells either
al one or when conbined with prodrug therapy and/or
radi ation therapy.
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ganciclovir (GCV and derivatives thereof). [0022] In
addition to the ability to convert the prodrugs into
chenot herapeuti ¢ agents, enbodi nents of the present

i nvention sensitize the cells to radiation. By
sensitizing the cells,|ower 3doses of radiation can be
used without Iimting the benefits of radiation.
Further, the radiation therapy is nore effective
because the cancer cells are nore sensitive to the
radi ation, while normal cells are not nore sensitive,
thus limting the side effects of cancer treatnents.
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i sted nethods. Hi gher efficiency can be obtained due
to virus' infectious nature. Mreover, viruses are
very specialized and typically infect and propagate in
specific cell types. Thus, their natural specificity
can be used to target the vectors to specific cel
types in vivo or within a tissue or mxed culture of
cells. Viral vectors can also be nodified with
specific receptors or ligands to alter target
specificity through receptor nedi ated events. [0027]
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negative selection marker is the TK gene descri bed
above that confers sensitivity to the antibiotic
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viral vectors wl| circulate until they recogni ze host
cells with the appropriate target specificity for

i nfection. [0032] An alternate node of adm nistration
can be by direct inoculation locally at the site of
the di sease or pathol ogical condition or by

i noculation into the vascul ar system suppl ying the
site with nutrients. Local admi nistration is

advant ageous because there is no dilution effect and,
therefore a snaller dose S requrred to achleve
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and regul atory elenents that are specific for the
desired subset can be used to acconplish this goal.
wEnmk/oomne t ar geti ng vectors can be, for exanplBCT/UST084/022320
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. unt > - \{i ) i d .
st L O B e IR0 RS et o
the profotgpe AdSTD ERepmirve MdSHEED /aneTK sowep-ByDPohe delidnkiested greater
. within the art. [0033] The.conpound of the present
viral gl Wﬁ?‘f?@"%’i’&m{f’ﬁ?‘é“t Yy ahargglggeaﬂ CPRFeREWGFdance with
[0026]900¢hFRHEGRH ofHRfeld £5d of @K bF%eﬁtH%\%nﬁgﬁ 9%’ Wrat iﬂ?ecﬂon offers several
clinical condition of the individual patient, the site
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herein is thus determ ned by such considerations as
types igp@olon S dtistwe oamixedidtiuegafiestisru¥iralbeciors eantalsocbe modified with
- iLeve inprovenent including.but not limted,t
specifi e PR TR R Wi g vkt evenes
[0027]i NPAGGS BddItiond] féahirsd dhatHeidded toHEPERSE0 @ASLrO1th §dfety and/or
indicators as_are selected as appropriate neasures by
enhancetjigdberapauiip stficapy. hieh Sgafures inolsde, fprexamploranarisers drat eangbe used to
negati\%ﬁrﬁ&%%tt a%eﬁ?{sef @El%soiﬂfea[eﬁewiﬁfﬁg ?%%gqb%an{ Uﬁa‘uso r&r g)&tmql? of such a
I'mventl on can be adm nistered i n various ways.
negatiwheldctobmarket &dh¢ MHE gent despibeeamd@itinit sbefetdeasitivifeto the antibiotic

?onpound,and can he _admi ni stered alone or as an active

BANCYGIONg JUFESHYC PHOLIRDY AT SR aineans Brahidiciatreliempan be controlled
Q - o I of

vecausRB AL BB P gt YA oA SHEASLARn coms
that if, Sotxxatnpies ousdtione arigahantredwk lajteied édrudi of ghd vital aeeboorsrecombinant

intrﬁarteriggﬁ*Lntrﬁ scul ar, intraperitoneally, and
sequenpecPANASLINSIIMPHPR PPt Ws wel | as intrathecal and
[0028]! Nf P&dt@Rs HRAE I ERssibR ﬁﬂﬁéalé}fceﬁl?fpeg REPAYS S irkliRled in some

al so useful. The patient being treated Is a
embodimagnts. b$wwbdedduzs invhideafod examplpardinoter and regalatmay slements that are

.~ ncludin u s. The pharmaceutically acceptabl e
Spemﬁ%ﬁ?ﬁﬁ%?%gegfgﬁgﬁ?s, adj uvants and vehicles as well as
[0029]1 NPHR&HditEA, FdcBRBinABNAFANEMofs @t Clisehil forBhvo dXBFeshiBX bE the nucleic
. solid or liquid fillers, diluents or encapsul ating

acids ofrtheanresent inwentioadecdusg thelytofifer hévaatages/sich ng fatethlinfestion and
sl BV TR 8P OB ob ol LR e Bl retrovias
is the pe¥desy byWwhichla saipldriféct@X@NMProducesmbfy piodenyWigibns that bud off and

treatnment has a length Proportlonal to the length of

infect Repghbgringaalls. ghesessd 1aat ¢lauge @ becomes rpsdly inflsetedigness of which

iR it on 1 OV, erj f
v Y R0 A AL R, Sy B e
infectiqar iapvetiith thedhfettivus hgertepghds afly theugh daghter progeds sViadldrectors can

drug effectiveness and the patient species being )
also beyyrericed that gyg 3 pbIgdRspraashirisralye ribigcharstesishipeamer weful pkthe
: o ' . LLy, i '
desre SRR BINERLLOD PR S0k ol Ml T5ORPEL iyl cots
[0030] suspededcahed shovk svinkgs ard lverypeci albeed ui fectédus fagerntu that horsevolved,

. sui table for injection include sterile aquegus ,
in mang Gs5¢.1g A8 hogide FBs MEFRANS- JBIce | Vﬂ&%ﬂéf@e% #d propagate in
reconstitution into sterile injectable solutions or :
di spersions. The carrier can be a solvent or
di spersi ng nmedi um contai ni ng, for exanple, water,
et hanol , polyol (for exanple, glycerol, propylene
gl ycol, liquid polyethylene glycol, and the Iike),
sui table m xtures thereof, and vegetable oils. [0037]
Proper fluidity can be maintained, for exanple, by the
use of a coating such as lecithin, by the maintenance
of the required particle size in the case of

o Y Y T o o



sol vent systens for conpound conpositions.
Addi tional ly, various additives which enhance
wo b@swetind i ty, sterility, and isotonicity of tPer/US2004/022320
conpositions, including antimcrobial preservatives,
anti oxi dants, chel ating agents and buffers, can be
speciﬁggaﬁﬁ/ga{) :e egtglt%gfr% %Legltﬁgﬁy%g {ﬁglregt;o ﬂtﬁl&%g [t?gé}u%'l"gqe%ﬁﬁlty to
specificallgriarget Ifredietanaﬁ@i ]l tpposaind ﬂ&re@hﬁb@bﬂdb&ﬁ@dmblﬁm Ig@he into the

acid, and the |ike. ny.cases, it wll be
infecteg eglf it tectas t6 Repirdanitasonihpds %‘ng‘% inyentiqsy wildgpgndon desired cell
ope o S485E01 AL QoG W, 9L b cancr
to be tregtedthou ghtectabepeiflwyfot h@hu:g&h@jfal egBrrculdbé asadn @1kew1se if diseases
a unlnunmno&Psteara

f
or path§izalsordiions PHIHE GETBPHISTE FENERATS RPE SR GH, (heb Adyak vector ha

AoVEIBbE L&Ls ! REor& 1 Y
i Specbe gon‘patl bISe V\nﬂé@ﬂ%rﬁce cognpq%tfﬁdag%’ 1t<5?)9%8 ésifl gPIH;é G hbfatopoietic

cell, thtrijié@uaﬁ!ﬂl e solutions can be prepar ed by incor por ating

100311} RSP eclos i v B Blie s st dgF P, the

proced§i@lcH fke Wi dht I of etsStaftlet §P2€i RIDBF virMG/e8@kLaHdSconddyuently do not
desired. [0039] A pharnmacol ogical formulation of the

have tomeeagienmﬂerﬁﬂelmalkwﬂt therdispesesiamtien Homev e lacel adaeinjsiraiiemean provide a
qulckell Qlde}noﬂe@ﬂ%gﬁ\%b[ e%tmgnt rQﬂdﬁr"lunls Jha,tlgﬁ g}u?[%lgé Qggg?cyrmeg r‘tT)%/‘r’l};or %xample

carrier as various ve
intrave A6l drisWiRSitan@66h ifljdetieingo thefsubjbe. @@mu@dﬁ ebfidd, itFeeeral K}ectors will
the present invention can be adm nister edJ par ent eral | ty
c1rculattedlnpﬁ‘@e¥5 xgcoenize hestcplds Widh fRepprIpstetagatspacificity for infection.
[0032] S Ubﬁﬂtaﬁéﬁgtlésfm?cfg& %ﬁltnﬁn%atl Ak grﬂ:gg gﬁ‘éétg&% af%ﬁ tlc?cqﬁy at the site of
such "as nonocl onal anti I'es, to re e
the diséasmbnmﬂﬁhn‘leglbﬂ copditigmer bymlbmillaﬁm 1nlto the sastatar sgasndn supplying the site
m.crospheres.. Many Otﬁﬁr such inplants, deliyve
with nuigies calaaﬂanw&ﬂ%}}%s A geousIeeae fhsre 10AikipD et and,

th ffé1 SRE1& dose 1484 A1 ed! 8 aONEVEIDALLBE M a nlal @ cells.
ereto g preseﬁ?egnvégfionacan be g%ﬁlnls?erggngﬁr?gg § E§es
Addltlanlatly,dmerh mesulatipe cari aleviate the itargetbigoeguitepvent sequoedwith other forms

uitable | evel. The pat S Iev | s are_ then
of admigggtiaficn oge ByCor GREE Y @@@nfea NPT Hblginastlated area. If
expressi 1Weﬁfedqg Bhiy Sdpediit QBbsedSRRNS %nlthnijﬂe nndctlﬁdtéaairéz? ﬁknﬁaromoter
condition and as i ndi cated above, can be used
and regglatony ieleynents that aaclsrienifistfor t dekirdd subsey cirobe uded t<p a@qompﬂlsh this

at d. DEFI NLTI t
soal. SHER BEESE VorgBuen Bl ) LB BT POl 14 RETRE Bl
phagenﬁﬂﬁarﬂhhé‘ﬁﬁ§ PavSfebitm mms@ﬁcmﬁﬂpd@%eb%%o bt ko introduce
The term "gene therapy" as used herein refers to the

the nont\rleah yﬁ@orsoiﬁscg@ﬁétab@venmoep@men‘( eellg withinthgingemigfedodrea. Such

ost to.trea revent a genetic or
tranSfecuoa ge os%n r oo %& LoV &m%ﬁ]e Stype. The genetic
[0033] et Eid c&im;ﬁfund B Be PSéseRt 1A AHRiON & Rindelistred zﬁldgdoséd in accordance with
protein, polypeptide, peptide, functional
good msgicalquatics, génts rawe? the linigahgopgitios of 8@. ipgiyidugbpatient, the site
I t t
and meﬁfﬁ@rr'&g ﬁlgmn{rlggaélg ns%hédélrlllggtrorgﬁ&g{) 1%.’8% .p%égrgtragg,gsg%ﬁ%}%gl@felgu and
other fdchues kipewtt toomedical @raclitiengge nEhe ghammahesutiedllyofefieot zmsdunt" for
urpose@j%éq%lé?sot Ssﬂietgrggge S g dwe gec}}%poi?f&a%rgﬁ%é&%ﬁﬁﬁem The amount
Phar macol ogy 40, Academ c Press, 1997). [0043] The
phrase "in vivo gene therapy" refers to when the
genetic material to be trangferred is introduced into
the target cells of the recipient organismin situ,
which is within the recipient. After therapy, the
genetically altered target cells express the
transfected genetic material in situ. Such therapy
al so includes repairing the gene in situ, i f the host
gene |s defectlve [0044] The phrase "gene expression

Y a - o o o



delivery/transfer of heterol ogous nucleic acid into a
host cell. The expression vehicle may include el enents

wo o00sootiool targeting, expression and transcriptT/08200§/022320
the nucleic acid in a cell selective manner as is
knomn in the art. It should be noted that often the

must boé e&‘gglv t8 /a8 1629} l%rigog%m%qﬁh gncg%ﬁl?% ng?ﬁgﬁﬁl\% tqaf:n*?pdro@ﬁ stup\gval rate or
more rxﬁﬁrr&fd%? oPFnpLEPEMER OE EMminAGoRY g )@‘gﬁblﬂﬁl aﬂcﬁbﬂhéﬂ @divars as are
as neede not include the 5 UTR and/or 3' UTR of the
selecteglcqsaaproggg@ naessyyes by Hhose @?IH%(Hmafh%la@nl y include the
pe [
[00346 ?n}ﬂee rggtﬁl)(?ﬁté li%% gesgl%g#l\g?gltl r"? gth QOm %.ﬁlt X O% e}%@éeﬁpmventlon can be

administea@tb i iaplouowagd It El&)ultElbﬁalidlécDgﬂtJﬁ ctil’&bcetidrﬂtlmsa&idd gsthe be:mpound
either a constitutive or inducible proppter to allo
and cag e @adpinstered gleneor 38 AR Active AR RdieRtdn CAR Inghon path pharmaceutlcally
acceptﬁ@lg ldhﬁfé% HH%é}M alifhy %ﬁ @% Weldd ARUokPolRd dafbeladnt@Rered orally,
ptiona e I'nclu ancers are generally any
subcutmemutslyansplaain&daIDNAc]aémgemwembusc traertdrial cotrémygscolas) y
he caodi ng sequence (in cis) to change t.he basal .
mtraptrrt%@i% i e sd) @l gy Bs pplliasdnt W‘b‘?‘?ﬁ? intbpgion techniques.

! fi@l 9% Qﬁéﬂt!@@ 1R8BGS & YArEBMdded 1
Implm%xﬁl\gé%&?ou%sagér ?Bctgla%n of te ? 131/@ el\/uf TKs i ep ed anima
and, in péDicwate mavinals inc B4 hufikes cahppmrmaemtﬂlcpléy agegptableisarriers,

I and transl te rote| se @pces of t WW%\ ert. non-toxic
diluenfresd ik a8 B i lricny ey TRl TRGRAR e P
solid &qﬁﬁldaﬁlqjeré\'aﬁu&ﬁy Br énchdul #AneRaterial Abt RAQIHE Wieh ﬂfé%@tlve ingredients
| ow ng the List of References Section. The
ofﬂmimwmnwmng exanpl es are presented in view of such

[0035f g e]':gc eie%[tga(l%;}me T%q ﬁrg'%rge)gtgﬁﬁpré%@l:l% ogggraﬁgnr &1% mice oxv 6&1@5’15
expenﬁﬁﬁfa'l gfdafexeMpREEE Réreintwileh Beathefthdsausngdth b psaipnanoeahe length
of which is readily known and obtai nable to one
of the diseasegaodess ansedrag elfeqtiygpess.ohhailepss gﬁty,he-mr@}@@pses or multiple doses
over aﬁﬁﬁog‘g %— e'% 431%?{1& E@Qtrga%ﬁlgml &RE ﬁLxs :;b égéjmﬁﬂtihgtt&g% length of
the dlséﬁﬁcfﬁoc}/&@ém/\ﬂrﬁgiﬁ&wené@and shemamntc@emes lFelgthrmtéd (in
= hunan C torregal ovi rus pronot

10036} svétfhema@mms&ﬁmg.%%m@uae 0 HisepgAeRt Y @éd’tﬁ‘@?i‘&%%”y’ it will

s U TR s e BB Suben 0 syion. T
pharmiateutiosi ﬂmﬁl&@ommuiwbl@ fadey eﬂfontlhdudtettemkediqﬁﬁads BaluBbiB or

gene. The CW- ADP-. SV40 expressi on .casset ocats
dlSPerﬁlﬁn% ‘h‘@ steyile @@WG?FS ifor rﬁ?‘ﬁ’étét“ 1 {1 StgH[edpiegta E@ S@&ﬁlggs or dispersions.
The ca[rggrﬂ'cja}tbp) Rohfehl VR SRR ERuAIInERNHA! B8 exéhniple IPat&rasBanol,

del et on (bases 2,271 to 3-524) in the 55
polyolk(Ba eﬁhﬁp@egﬁcémber@@m@lm ligpid podyetiaylers: glpetd, doddbmlike),
[ t hose  of grdlna kill in the art, two prenmature

suitab errﬁﬁgqr%'ihSWO {#8p Vv %%%’Ii%o’\}\%re engi neered into the 55
[00371< Iférgﬁﬁtﬁt c%ﬁ%'e%d‘ﬂain@d thtee)&hﬁﬂéJ GitRdugfofa coating such as
runca

non-functional, 78 am no acid El B proteln.
lecithiAdBy: thy GDin(EEREOF the-reqired pprtisirssize inHke odsk of digpersiagsnd by the use

of surggﬁgts %éaﬂ%%ﬁb\ge}%l B Ot aﬁég?lérsggd %(ﬁD/ 5%6% R%%% l(')sll s%glbean oil,
corn oHESBIR eP il KdPd e B otlNE estEPSPHRE b BApAIpy! MGristate, may also be used as
yCD/ mwr TKsR39 ‘fusion gene is driven by the human
solverrt yprsserag i somposnd cmposisiopsrof éditignall vy aiqus@ddidivey which enhance the
virus 40 (Sv40) pol yadenyl ation el enents. The
yCD/ muf TKsR39 fusi on gene codes for a 59 kDa
yCD/ nut TKsR39 fusi on proteing which is capabl e of
enzymatically converting 5-flurocytosine (5-FC) into
fluorouracil (5-FU) and ganciclovir (GCV) and its
derivatives into their correspondi ng nonophosphat es
(e.g. GCV-MP). The downstream netabolic products of
5-FU and GCV-MP are potent inhibitors of DNA
repllcatlon and result |n the death of d|V|d|ng cells.
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radi osensitizers and can markedly increase the
therapeutic effect of radiation therapy (see refs.
wa2004)071@! | s t hat express the yCD/ mvf TKSR39 f BeT/©82004/022320
protein, as well as neighboring cells via the
bystander effect, are killed by yCD/ 5- FC and HSV- I
ui.ci de. gene th e sensjti
sability ey e 1 TOu i e B Capp oIS g B eR bR aives
antloXIMS YD IS R3MERIARE cah BOadda! Rrdi@ntor2o e Kition of
letion in the E3 region (bases 28,133 to 30,181),
mlcroomamsmsam be ensugechley; varivas antibasiesigband antifiengal agentsn Eor example,

parabelgi g o@%%tal?lﬁf R%[;noé,)sor Aé Egiﬁ%rsyinfle? q.l%v' ar{y &%Eé R’{lﬁ 'be desirable to

1ncludeal'§ot6615 abENls FIPERHHERugaSs $64iu dhlorlepsied BE lkBePftabngedbbsorptlon
nes. Expression of the ADP gene (SEQ ID NO

of the @)ectablemglgv@apebycql Mﬁm b@%g@ﬁm by the use oERRgnts delaying
B

inventibhoWetS bily Véhigle Qﬁlmeﬁtd or Mihllltt\fe wsedywiofilddant tybé oomesirbéeswith the

the oncol ytic activity of replication-conpetent
compop@snovi r uses. Ad5-yCD/ mvf TKsR39r ep- ADP | acks al | ot her
[0038]knomn'fédi _Begégﬁes%gtﬁlgtﬁg E%ntgllp (}'r}]rg%a#ed(ﬁ?mcgfbo?atﬁ@qh@%ﬂ&anas utilized
in pracﬁdiﬁg yl@tyrésl\ddt iﬁ&eﬁﬁﬁxf ia pheBRuiasicamomint o the@Pp@prikesslvientswith various

cont.ai ni_hg ade al sequences used in the
of the therdngrsdicnisn? S‘A - yCD/ mMWPTKSR39 - ADP were obt ai ned

fr T Qe fion @ ARARLsent’ B GRRAIGH® taBfrinistered to the
[0035] Cl\ﬁ IMC%ﬁl %%PFK& R39 ex prrogss:&ge%ﬁpsiegs mV (left- gn nistered to
patlent\m ah mqutalﬂh ermulation cOMBMIngSVLYIcoTiRayel eal(rree.fsuclleg vagipys vehicle,
s S 2 D A R AR RS e B B U
adminig@{éd%&i &f@the Bﬁtidht Yi@tﬁe B ffsPovgeéledsaisBbdufdeous implants or

product : - GATC GGATCCCTCGAG
targeteAﬁejz@ry\mmhr@s;nrm@@d@@@lt;b@hesemmwimery, iontophoretic,
GT TTCAGT TA

polymerrna G5 LDQSoMES gaél aro\ﬁl{eﬁgsg q&ﬁ%‘sﬂ&sﬁﬂgﬁ%’o ﬁ%@egfpsystems,

and m&cﬁ'&@-ﬁ?&wel@ﬁﬂo&ﬁ @dsdingan tiidwet. BanHl +EcoRl sites of
pCAl4- CDgl yTK-El aEl b (ref. 10) after renmpval of the .

[0040]pr ofroenepentKimsy. the TRmpowIdR{ thepreset iwieatiomean be administered
9. f
s R s I 5, TR 0 e Pt

then mhifahed 18 anldrel dsshgofvrmgalpongie bthpaformeas admmdstnatlon dependent upon

generate. the yCD PCR product :

the patnt's it d; ahoxescanbetisedr dhe quantity to be administered will
% {CCCCCACCGCCTCTCCCTCCACCCTCACCAATATCTT
Varyfo?:-th T% i e resulting 526 bp fragnent was

di gested with Xhol (CTCGAG + Nhel (GCTAGC) and cl oned

bet ween the Xhol +Nhel sites of pCA14- COW-/rawf TKs
DEFINEIONS F| b generating pCA14- CW- yCD/ mv?TKSR39E | aEl b.

[00 Re BB tER6Y B MYe fARRvih kRl a8 @hrases
[0041]vect%%sggﬁﬁg%ﬁ{%ggnebﬁgaggs gen%r ated by PCR a%d cl oneg
have tleahemirg proeidPdbtelawd Swal sites of pBHA O Pacl nod.

pBHGE OPacl.nod i.s a deriv
10042170, GHE BCRRE RN RE ST L B e G e (g material e
DNA %rlﬁ\@?of 1%9:&&'9 ifdt® afh@Q'tb kreatoR tp?év%ﬁtoi gRAL oFARMIrBE disease or condition

Ois a plasmd that contains the entire

phenotapien®hd gemgtm ypterial gleintenest pigedes Hprodect188. @ profeinamlypeptide,

the El region and bases 28,133 to 30,818 in the E3

region. Using wild-type AdJSDNA as tenplate, a 333 bp

PCR product containing the ADP gene was generated. The

followi ng primer pair was used to generate the ADP PCR

product :



5' - GATCGGATCCCCTGCTCCAGAGAT GACCGEC!
S' - GATCAAGCTTGGAATCATGTCTCAMAATC-S' [ 0054] The
wo easlobiing 333 bp PCR product was di gested w thcBastdn4/022320
(GGATCC) + Hind | (AACGCTT) and cloned into
BanHl - H ndPl di gested pCA14 (M crobix; Toronto,

: r.ati - . The enti - ADP- SV.
poprid BHRABLSUE. AL PR P Pl gL PR R PE  rgR. e
genetid gtefigll dfonveRRet QahicABddeRetiotmone, receptor, enzyme, polypeptide or peptide of

5' - GATCATTTAAATAATTCCCTGGECATTATGCCCAGTA- S | | .
therapegitic galpeT Thasmett aptaratrhinkoest raraepencpds gsujcgisszpe.aFor a review

3 r .G i i 1" ‘ i b
e, in B 881 ATy (AT el b i s, 199
[0043] PadThephmsectii oivo SehetheEPRATTAAN0 whsn thetgenelicanaterial to be
_ downstream of the SV40 poly A region with the 3" . = |
trans e TRaPUTOTES R Gr EER TGS U ERRE BRI Y Shar ATy thin the
s i P ' t B5 :
AT R SR IE G 4 L fTady g
materidAdbsipCSLowherBRaBoepcl R repainsg thp GédelinGinvyiCie host gene is
def .mw TKSR39-El aEl b (10 ng) was linearized by Pvul
efectiif-gesti on and co-transfected with Clallinearized
0044] PBREL G A ede SlYessidaR ehid @ Fefkrs tBlafy FEitcI@3p 4t b5
[ _ ](M cr obi x) ugi%g t%sé CgF%L_M_- DNA Lsreci}r;i tati oﬁp_met hod.
delivery4ransfeeef hstaologeusmicleitrnid e edost cell.1 Thelexpsessimerchighpimay

. l,aqu rified a second ti.ne_on HEK.293 [s. M rus .

includYAHFL oo e RRE TP BT B BRI Tttty o

selectiveahbret 8 @&newatetHerand gt $HobRl besntR&l that Gfongh@ W TES&Ad/or 3'UTR of
gradi ent-purified adenovirus. 3. Advantage of the ADP

the gengamay heorplaraidey tha SATER gicipr 3 W Riefizoexprgssiopyphicie. viliepadore, as
enocarcino I I
s s PRSHLCHOS AR, DS BB AR BRI OFPRE o RO o
actual dedd t€ Bt tradsfatdd and dnheihelude firahed fivainihocadiestiiaiigiving The
of thee Ad5- CD/ TKrep (lane 1) and o
expressisvehrgl f MRS 9 PEPLAEIRy confERking fraseriptjon o the hefgiplogous
materiq) 3 Fean 65y AERILIGES: BRe ORI MR UghAhe transeripion.
Enhanoers thht ipay bé elesgd w©l obtaih yeatesmoysansatiptidarhiavels can optionally be
include’rgg%nbgr?f‘télrs%qa%%%qﬁ g{yﬁégs%gfﬂ‘%gﬁﬁﬁéggg%%%g {_Ng!gchtvboerk? cdosntiguously
it ) AR L PR ar e s A e dhcted by tapromorter.
The expiossion vehatltrean aler thslude heelpetemegene. of t he Ad5 ADP gene
significantly increased the oncolytic activity of
replication conpetentadenoviruses. These results
EXAMIOEOStrate, in vitro, the advantage of the ADP gene
— contained in Ad5-yCD// nw TK SR39rep- ADP. 4. Advant age
of the yCDO//w'f TKs R39 gene contained in
1. DescaiiBiopglytheWwdsrg iB/orusT Kswprepr ADPiadenovirusCD Assays
[0058] LNCaP C4-2 cells were nock-infected (lanes 1 &
[0045] 5) , Tha canmflete taedl paitiehDNASandCnldted prétemseguchcds &)the AdS-

oo A i 2150 e g S0

NOs. 1%%&&%3@16&\1 b MG i SLiksed fRoferSRlds Se¥de TR 8 Wafg ERdmples are
activity using [14C]-cytosine (lanes 1-4) and

presentp@ b viswpECsydhosequente8) as substrates. The results are
shown in Figure 3A [(Cytosine (lower left arrow),
uracil (upper left arrow), 5-FC (upper right arrow),
5- FU (lower right arrow)]. As shown by Figure 3A
reconbi nant adenoviruses that express the inproved
yCD/ nut TKs R39rep gene, suctp as Ad5- yCO nmut TKs”
39rep- ADF, denonstrate greater conversion of 5-FC into
5-FU, but not cytosine into uracil, than viruses
expressi ng the CD HSV-



1 TK fusion gene contained in the prototype

Ad5- CD/ TKrep virus. B. Cytopathic Effect Assay [0059]
weedls®011296 cells, 60 mm di sh) were nock-i nf ecPenU82004/022320

infected with Ad5-CD/ TKrep or Ad5-yCD/ r wf TKSR39r ep- ADP

at an MJ of 3. The next day, cells were replated (24

100461 00 Taf AR SRR TR e R B U IO ot theyggamplgsfo

rephcah&{ Eoﬁlﬁetéﬂtgt@be 5ta@Endvirub aht Setuefde SEMhiEWVBIEI knoWd aﬁﬂ dbtalnable
going left to right, top to bottom in

! rTg
to one Ske]1¢dsmvtb¢ art)sthali aQating zmhm@rwd ACD/npi s fysipn gengia rthe El region

o 8 AEPARE 108 R Re L8 LS R S S e

ADP i§eb\ iy in Figare DEA el%uwch CﬂﬂVAdthMQﬁ/ddeﬂé@&Me profider; “SV40” =

achi eve greater ce Kill when conbined with 5-FC
simian yiroe A golyadany|#jion Kegrepsasuanss ek 5T BEBiUAHS1 His shppmngyFigure 1, the

n
Conv-JAp TS G898 SR IRRLEIFLLIR 3 iy s
deletedaSTOkI3BE $B @ehe. | The'CVNG ADPhE VAl vepresasim absctthés located in the E3 region
yCD/ wM TKsR39 gene, which is contained in

lnplacﬁégﬂ\?é@e BXE9R89r ep- ADP. [0060] The results of this

exa at Poiéidkion (bases 2,271 t
[0047] KS%g%]@/% gﬁﬁ%i 8)2 gene t%%?l{;p%/gg%gﬁg e Sslg% jon (bases °
3,524) hmthleéésl@atml@ pérer(aqeaSEQ €D AQ. é@t Usingtnishakt$Senow@Dp those of ordinary

Sill indyp S PRCTARE 170 '1555' Sre R s %ﬁn%%gﬁm 55 iE1B gene

resulti BQH&]'S_%OH@@tldnrgfraqmga@@trféh)ﬂlh&loﬁﬁlt 78 binnd RIAEIB§rdtein. AdS-
V-1 fusion protein produced by the

y t
yCD/nqatHi@t;ygeA&PS@mS%Srtbfé wilditypesAdREE dreinid 1QrkDa E1B proteins. The

o a3 S P M RGeS 0
gene. %\é&ﬁoﬁi &rth@wﬁn}%&m%g fisidrihend Qﬁd@%‘éﬂiyﬁh& hisadh EybMegalovirus

han”viruses that express the prototype
(CMVOBoH®ter bnd Tilizagsinmn prrrus 40 ESV410) mlyagmylagmp@lmts-@hq

yCD/niumgﬁé%cﬁi\/lmsll%gﬁea%gl ?g #? lga’%u%nzn ﬁﬁf’cﬁxﬂ)rotem which is capable

of enzfffich g tbMertedel ﬁﬁhﬁ)C?ﬁfosihBGS P\@5 intEChhorsuTEéd (SHBpEmAREnciclovir
virus. 5. Advantage of the ADP gene contai ned_i

(GCV)/R8845 GorF aiveT Ko RBE CoMBRPAndInginyehopbomwaples (& AHUcPhr The

comnshb AR IR 139, iy P00 TR s ol RERRL GO tat
and resAltdf ¢he4de(aﬂf sfaimigadells) Fhegedewdgtreatn rﬁ&a\ﬁcﬂﬁﬁam@ld&g&rd alg) potent
and GCV (30 ng/ kg/day) were_ adm njstered. on Xsh
radlose_piltl(zp,rgtag &en warkefly iperggpedh qt)herayalﬁtgre (e;:@ ofradiggen t erapy (see refs.
i
s L
bystander effeon are(lnllkrcb})y yED&-FQand HS V50 TKrd3/ GV Baigideend therapies and are
own_in.Figure 4 and Table 1 bel ow) show

results
SCHS]tl@‘idéatﬂ&klg ersfgeisu(%wn&m Wloeel s in vivo and thus

de Vhiiche E3 b
008 TR S ORISRl s DGR IOURCULE S region e

28,1330 305 81}, Inéhigir affeetscgene thatsuppugss th@ﬂaogemmegrﬁpbnm pxe

i ncreased the. onco t .
umneccsgip B S AU ULt AP G st PR spr 4DP contains an
Ad5 AMX%re%sm§H£§§@t’iéﬁn‘H]ac@%$ %é&t%ﬁﬂdﬂ@ pbitds UPE]S(@&SA&V of the ADP gene

Tunor . Group Medi an Tunor Care Pval ue
(SEQ IQJN@i $ils d(lwn bb{:he%lman rytoagaoxies (QYD prapetyr apyidizes simian
Cure) PBS 17 0(0/13) AS-CD/ TKrep 26 0(0/12)
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Ad5- CD/ TKrep + 5-FC + GCV 33 9(1/11) Ad5- CD/ TKr ep- ADP

>90 8(1/12) 0.022" 1.000b Ad5-CD/ TKrep- ADP + 5-FC +
_Weds5/6071@¢9 10) 0. 026c . 008 GCV Medi an survival PET/UR2004/022320

days. bAd5-CD/ TK/ -ep- ADP vs. Ad5-CD/ TKrep

cAd5- CDJ TKrep- ADP + 5-FC + GCV vs. Ad5-CD/ TKrep + 5- FC

e LR e, e S
produdef ! WRBA Qﬁhﬁicbﬁtl}‘—iﬂ@@gsﬂh@oﬂcblmb%cﬁv1%50fre§1@caﬂ6ﬁ cbfhpetent

size) were injected with about 109 V
adenovidBes; GO @ PKauREGrdoxegp=ADP lasks B pthgr W@Mé &3 genes (gpl9, 104

F 0 ng/ kg/ d d GCV (30
kDa, 1@%&@&%‘*@%g%§fm g?ergd gﬁ) Dg;s 3 - g (hat ched

bar in Figure 5). Serum PSA was neasured weekly. The

2. Cod@fﬁdﬁb@bmmaﬁwydmmm@gr%m adéhoriyusl . The
sults (as shown in Fi ure 5 and q‘i]rabl e 2) show a tgA
[0049T; 1o Pl Gonn@AesaY WA SRALeRpoRaissh ) F CORMTBE ISP AR

yCD/nm?f'ﬁ 19 alpp e%@éﬁ)’%mﬁcﬁesu SBI\?\ABt ad®). Td\enerate the

pr es I nventi on
pCMVAptSByﬁmquﬂa@mgﬂmad |(]leftLehdd‘a/I@ct®$ (he Toutant IRZISHSV-1 TK gene

(ref. @agaljspe&ﬁﬁra@%ﬁﬁr%é\égl{er%%&%? &%Ft?owp@&%“u%e%‘iﬁﬁ/ 31)%%%% 0

/
T e e

PCRprd}iuﬁﬁl D + 5-FC + GCV Ad5-yCD/ mi yfl "KsR39rep- ADP vs.
. / ]

A EREEA R P L TR T o

aﬁQ}WGAAW@@YdﬂQ@&GﬂA@MTCBn previ ous

experinents by the inventors (see refs

[0050]y CD/The Fesubiing 15138-up fragomncevs dwpaﬁ@m@&wﬂ@%?@@ tdrgoRl

ONRER BTSRRI et et 10

after rothd¥alvf thEprABtybe SDVASYeNEKWISISL gpiicoghnetating pCATEF OMAUmur TK sr39-
catal ytic act|V|t relative to the CDO/HSV-1 TK fusion
ElaE1|br dihe IYﬁ:[ngi’@lﬁfﬁédl yvas igengspted By Y& ysing lorsanpedpBaPriBeCD as

templ 3[1? %}g}a% psrh}ilgrlp ?rvga%r{}g&fﬁ egéh@ﬁte tﬂ@gCquéR %(ﬂl@g

Sul ci'de gene apies CAN Sensitl ze
hsIrGATCUTOG AGCCA JCATOGGTGACAGEBGEAATG-Thus, since

e ok R B TR BB b comnnarcrrc:

3 gr eater tunor cell radiosensitization in vivo. [0064]
Thr oughout this application, various references are
[0051]not dthe bysuttiafoei26rbpefrapurenewss difestedriveh é@ol (SICGAG) Hel¥ee!

T ST S L LSRR Bt e w1
genera%ﬁ??t%me@M‘V cherexsreerpay ated by reference into

appl |cat on in order to nore fully describe the
[0052t atTe gehetalepBHG16-Baslhiod HCMWN- 4 DiPr(vight-émshvector), the ADP gene was

L

Pacinfo@i€9841R1iRE 8f SBHEA0 A0Gkrabik EToRhioY EafiRAP &Mt Sins PR and Swal
exanples, it should be understood by those skilled in

sites in the Edrregiohdo facditato direetionel ¢leninges to the enbodi nents
[0053]mc t;')ﬁHbrM ?sng f)lgsnm%%ﬁgtrclog%ms the entire adenovirus type 5 genome minus bases

188 to 1,339 in the El region and bases 28,133 to 30,818 in the E3 region. Using wild-type Ad5
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herein may be enpl oyed in practicing the invention
W t hout departing fromthe spirit and scope of the

w0 noosnviion as defined in the follow ng clai ns. PAT/UBB04/022320
i ntended that the follow ng clains define the scope of
the invention and that the nmethod and conpositi on

h f o Lhe |
DNA fistribie 837 REPERerodkt SonBoia B AT el e ARHT O18
followipqHnser PRirwideiked @antatd the AIFEP@R lprawiée!l  and

non- obvi ous conbi nati ons of elenents descri bed herein,

B ATEGRE TRYCEEGHTESeMBAGATUARCEWr-3a | at er
' [ ; | nbi nat
o R A B A R A3 et s are

[0054]i I I T$E Fexhiting, 33arb¢ PTR pﬂoﬂgd:te)vafseﬁlgeut’ed with B&rﬁHﬁE((EGAS‘CC) + HindIll
ential to possi bl e conbi nati ons that

(AAGETR) ﬁ@dclpmﬁdtlnwsB@FHéHwaﬂH digesisr ipEaddNicnaREs do Of(FPéO Canada)
echbe t
ceneh B ORISR LS Ty e ARV ADEISY ALRIRR Bt ffraosyi e soneried
by PCRassingchafddlowimpaprimergtairon of one or nore such el enents,

gﬁe'-I&t]gﬁéér %%UI rj ng nor eﬁcl ggfﬂ% zﬁ géﬁw SUCEI m

5t AT %MT@GQTEI@VA@QC@QCQGWTG% s

transduce CD/ HSV-1 TK fusion gene
[0055]exh MWGI&&MH“MIWWM§W@ marodamd upstream of the CMV promoter

in the '%%jin?e?%n th\F/H thcﬂla'lnmsigs@'vngg\./;r’gﬁ&]\) wgﬁ Her?élglgc%d %&%étr@m of the
SV40 ]§ﬁ|y CLdsieR Wi AR GEpEbr. LiheaCR B?ddVlbtr Vs (ﬁ%ﬂid Wwith B‘W@I and Pacl and
radi ation-i nduced cel |l k||||n umancgﬂloma cel

clonedtm@)n%/cujdéml digestedHNGHI Ogtarén gqtmg@g H&Pac[mod CMV ADP.

o Rt B Pl SR

yCD/nﬁﬁ‘rﬁ g-waﬁm@oqgmg liféarizadbaPhRINdip&%eR Bﬁ@ c@f[raﬂﬁwecswuh Clal-
ex Vvirus i ne ki nase transduced

hneang¢d m&%@émc@m éM\hADR 30 e dntp AIERK ¢93 bfglldewr@bPa using the
CaP0y; Rg%%cqlgaglg n}taﬂ%%ﬁ/l Igélﬁ}leﬂ&ﬂhes \?érgllharvpl\EFﬁ? 7~ ﬁéaxs later and plaque-

purifiddiaBecéhdHime SNEER 293 &dls. Bire3 foRadiviregnsititd phhumddl}Sed to infect
5-fl uorocytosi ne_of human col orectal car.ci nong

HEK 398 cells tageaciateqiudaded suparpatenss and G%Clo%%ﬂwrﬁ&yélﬁgé ﬁéenowrus
din. Cancer Res 2: 53-57, 1996. 5. Klm S.H, KKm

cAn M S
3 Ad‘é}l g#geer en‘t’ | 0s etnaél:ﬁ{(flz a‘%ﬁﬂgﬁél}f/ mg g P oré\ F’s "
[0057]t r amhnlrmemlU \M.‘I Ib’roHSté-aBKn @parvéndnya cedly steowplateddn a 24 well plate at a

concerE 93 00 310" ASS el i Whte iafigertiviiated aignl e A4
CD/TK}%ﬁgla}ﬁQ 1? ati Res ?@Wh%ﬁﬁQS%rQYAﬁPMM%SQ%E 05.iHe @zfys later cells

n colorectal carcinoma cells transduced w th I
were fRed ahd steined siitherykea vialets Ehglsmelts (|amshowh InRE girgt2, “\m c:olVlrall

particlgsiﬁ g#ﬁxl}e Qgr?lb%ﬁ%é%taﬁeglscsaﬁon cRpW]etegt qﬁgg\gh%lé%:ﬁmé{%igl&g the Ad5 ADP
gene ard Q(prgisﬁ{g‘%H@m ﬁme‘n{ H@Ad?—fym%t%&mm possess significantly

radi osensiti zation of ubl € sui ci de gene therapy.
greateGhricolytiCantdity tRes aden:@vnr@s@s thap bgR AllIgsIn othgr wiirds, th prpsence of the

s AR e ey sl gLy PR RNAE

brain transduced with doubl e suicide fu5| on gene.

J. ScientAm 4:364-369, 1998. 9. Xie, Y., Glbert,
J.D., Kim J.H, and Freytag, S.O Efficacy of
adenovi rus- nedi at ed CD/ 5- FC and HSV- 1TK/ GCV sui ci de
gene therapi es conconmtant wisth p53 gene therapy.



Ain. Cancer Res., 5: 4224-4232, 1999. 10. Freytag,

S.0, Rogulski, KR, Paielli, D.L., Glbert, J.D.,
wapahsidTmpe J. H. A novel threepronged approach tBCT/US2004/022320
selectively kill cancer cells: concomtant viral,

doubl e suicide gene, and radiotherapy. Hum GCene

adenovTﬁ@és Th@se réls%?tg déﬁé&ﬁttaﬁege Py vitrd; thgg%%‘%e oj ﬁﬁ&DP%ﬂgcontamed in

, Pal el
Ad5- y@Démtﬁgstep}A]Rubl e sui ci de gene therapy augnents the
antiturmr activity of a replication-conpetent |ytic

nov us enhanced cytqtoxi cit nd .
. AdvBRGRE B NGl R Rmgine eathol o ASHICD BirFiconptygoA DP in
vitro 12. Paielli, D.L., Wng, M, Rogulski, KR, Glbert,
J.D., Kol ozsvary, A, Kim J.H, Hughes, J.V.,
A. CDGAR! , Thonpson, T., and Freytag S.O Evaluation
% ?"ﬁe bi od| stribution, toxicity, and potential of
[0058] ger BNCaR €42 eelbsniss rmmkmﬁfeaed @phdsclaki ordnfepet svith Ads-

ool iSRS AT B oty BB G S Ady ORI T s rep-
hNIS (Krds 4 &QQQ{ a MO 6f Rblt%gen@tv% hot@i&kd, tellsRvere Mﬁ}ﬂrn\?aﬂfor CD activity

E ul ski, K., Brown, .S., Kol ozsvary, A., Seely,
using [B&{+ qusmp((lane@r]a@bmd({ H]S- FCéﬂ@tleKﬂrﬂ)aSS&bstlﬁfESIﬁmmswhsdue shown in

cat I Qn- coppet ent aden
rigure g8 1 CubnP o bEh RO MR P PhE R B RALI hC e reht drrow), -
FU (lowéadiigt h8Bwb] hﬁ"s @ﬁ’(YWﬂ By F%a ued 34 %@&h@mﬁﬁﬁ%ﬁ@n@ﬁﬁ%seﬁﬁ express the
cancer rmdel I nt. diat. Onco/. Biol. 54:
improvgd 3CQg5utT§@@32rep]g¢pe Fsrl@ly@sa/gdS $CD/mu4IHﬂsk39rqp1-ADBt dqrmmtrate greater

conver{:%? of § %%og% S-ﬂB’étdlgﬁlgﬁ)gth%{l})ee }nﬁ?ﬁ%r "ill they \{%steg tgl(pr}gség}gttg?] CD/HSV-
1 TK fikkion gsuu: cbhtam;é@m ihaiprcffényﬁ@ms-(ﬁﬁ/mmﬂ vifign J. H. Phase |

study of replication-conpetent adenovirus-nedi ated

B. Cyt@kpdjhicq;mgs% gene therapy for the treatnent of
ally recurrent prostate cancer. Cancer Res., 62:

[0059] 496@e11s49(7 eeellpofommidish) Prasy magk-ige@ed oSinféctddewith Ad5-CD/TKrep or

AdS- y@f%uggkw?rﬁb A&%ﬁ at agrl\%@tl1 Pg ?fliﬂex Igl\a/}?,nctgH%{N%aerﬁep 3teg| (549 a/ell plate)

in medidhasitdiniaf wahyyingf colheéﬁtl*aﬁ@ﬁd SFF-EOTRelent adRAQYi-NYSgoing left to right,
medi at ed doubl e suici de gene therapy in conbinatTon

top to baftom) ebR{htTdk 81— Hoans 2thr e gdingdels iconght, lopitd betkamh) in pg/ml,
Cells V&)é?edgtﬁ}lé(f)\gltflg s@?%to 5 dtagsela eﬁngergults (; as ls}%:v% I §ure13§3)

prepar I on,

demonslﬁia&(:tlhat qumﬁm ratisnovl‘{uses &ﬁﬂre&&lbg)the Einpi’(fﬁ'é@ @Slﬁﬂnﬂﬂl@ép gene, such
us- 1 thym dine kinase nutants created by
as AdS YGR mpinonl 4 GiEn aicHstaerieTesl il wﬁ%v@nbmed with 5-FC prodrug

e BB 4P 1 T B BB e i s

yCD/TISedphiiaus. H’oget&f%‘;/the Iresultawf Eigg&s 3'J5sdan|dFQEB1§iﬂiwulnb azéroAthe advantage of
u jority of yeast over bactedal cytosine dean nase
the yCIY aﬁeﬁﬂsz%%%www Waknadip Adsgy G L e T Bsrow gprédaP-
0] XenpQr 8l 4
[0060] XeNaf e t?lgf@%‘r 5 Iﬁﬁ_?e?lso délﬁglﬁérﬂfk th%_té%:b/S 399%51 ﬂf§g 1 TKsr3o/GCV

suicide gemeathifapiss cal be wyed solamaky ths tinangpmntic effedt of gl Ad%t es

yCD/mr%@":@%%}g%e%g\vng g’élg%éﬁ%@@%m?# Qﬂt&% %%grlltlalns anovel
yCD/mvfﬁK@% 'fus;%h'ﬁéﬁ@ %o@e RMﬁhét'lﬁﬂﬁn ové@&@z{l?ﬂl&&tﬁlty\fgﬁtlmfthe
irn ) an El B gene-attenuat ed
adenovi rus, causes tunor-specific cytolysis and
antitunoral efficacy that can be augnented by standard

chenot herapeutic agents. Nature
14



Med. 3: 639-645, 1997.20. Ganly, L, Kirn, D.,

Eckhardt, S., Rodriguez, G, Soutar, D., Oto, R,
w&etmsnvaon, A., Park, 0., GQulley, M, Heise, CPCTNS2004/022320

Hoff, D., and Kaye, S. A phase | study of ONYX-015, an

El B attenuated adenovirus, adm nistered intratunorally

o8y o A B R i s
adenovlﬁlﬂ!%s'that%xpre@!hle)fmpffoved QCW R3 ﬁnsuIRD}SrBﬁaﬁn déﬂmns‘bf@ié&‘igmﬁcantly
Kuh , Landers, Bl ackburn,

E., Kuhn, J., :
greaterRomédrsmn of 5%@1@@'1:1%%(1 my@ly gCV lalﬁdeZuVrMP @anpnlalé%s that
[
cxres e G BuE EE ASPLUR Bl BRI BLASIEBFE U Gy
sulclder@flé aetiss Jagded usatindgelidanlycrd toghtheCkd Mgniant dle, tuhBr destructive
89- 298, 2001. 22. Nemunaitis, J., Ganly, L, Khuri,

effeCtSPf thesb & peRGmuTKsianen-ADP VitNgCarty, T., Landers, S..

Maples, P., Ronel, L., Randlev, B., Reid, T., Kaye,

S., and Kirn, D Sel ective repl i cation and oncol ysis

in p53 nutant tunors with ONYX-015, an El B-55kD

gene del eted adenovirus, in patients with advanced

ead and neck cancer:  a phas nc S..,
5. Advapiage SEBBE £epo o taed AT YCRImuAK it ADP 1 Vo
[0061] Ganhﬁfrarﬂuseulﬁ" (?e%‘)‘ €39 ttlmors-l@mo oko Iﬂm3) W@in]ectééla wnlﬂlG‘P@)]é vp of

M, lronsid . R, Heise, C,
Ad5- CB/TK;@pldreérd&a@EfTKfmp AIBPos@ayPO 2 pad/e (arwwhea@ﬁwlg Figyre 4). 5-FC

500 o e B A b R BEAABTELD gtedari

Figure Q? pifet 1A mBAwa nfdniBleatevBryikkrotal] TRE thﬁ@t@hhmbﬁl endpoint was 500
patients with recurrent head and neck cancer. Natu

mm’. Metival deﬁn@d 838 anm@lchavmg noNwngt (fiurg) or g tumytat PB4 ,mn%. on Day 90.

The resﬁ?tls Zas sBowgé? @{%}lr ZI}] anc} ’1e“ I?Iagl%fe otw)) sﬁ?w g#:%ke%?l’estglctlo? '8‘11 glrr]nor cells in

vivo and¥BaPdenkdastrate figs aﬁbﬁhgeﬂofthe BIDRCgdniepwhizklieednitaiged in Ad5-
adenovi rus (Pp(]\IYX- into primary carcinonmas of  the
yCD/mygHgsreseren-AD T hragter wpdeaqhe pressnee i die 2dgADIGgeng pignificantly

1ncreas%_8 % Anlérglgtv\lg%ktg\nty of g@aﬂ@ ?Orﬁg‘it?m%?%wfﬁﬁ%%ﬁ gﬂ/ﬁ'as VSO.?eﬁ'as in vitro.

and Kirn, D. Intra-arterial admnistration of a ’

replication-selective
Table SHnnmrdr@é%%ultwnb.%E%Ka@t-gsl’cmt@?tz d wmfireh’lodeal

pras rat—Gene I - 11626, A%}u Z0.
Vase;?}, b‘ﬁ&. Shul man, d Efé:'{a] 0§%)§ DaV| s, J., eGor e,

M—3ohmstonr—S—/—Krrm,— o O Ner b aﬂku 'F‘?élﬁ%pE)Jéict
Sei den, M, and Kaye, S. Phase | tr g(g val
& ene- g{e‘{[mted

i ntraperi toneal injection jof the 7Bt
PBS adenovi++us—ONYEO15 ( 2 ) %O‘H’ﬂ on uayb T llllUUgll 5
S

A CI Rt o “'é "y eurTent frefy actory
AdS ClH et C o ol e Qe [ oo “
Ad5-CRJTKregADRY on ™ o | g 3 “‘stl/ggd o sl 000"
Ad5-CIRTEcenspRP dt Entiat ed ral i cat Y%ngborrpet@ 6€ade=now P8)s
GCV_(ARCA) CN706: _a sel ective cytotoxiclfor
W@t%b@éﬂf\@}’&nt |8 ositive prostate cancer
ce\ldSSCDCaﬁ@mAmgs AdS7D p2563, 1997. 28. Chen, Y.,
DA 518/ TKrep- AWP HeSyFC F.GCYhvanyd5-¢D/TKirep v 5;FRaresH,

N., Lee, J., Pennathur-Das, R, Radzym nski, J.,
Wpych, J., Brignetti, D., Scott, S., Stephens, J.,
Kar pf, D., Henderson, D. and Yu, D. CV706, a prostate
cancer-speci fic adenovirus variant, in conbination

wi t h radi ot herapy produces gynergi stic antitunor

ef fi cacy w t hout




increasing toxicity. Cancer Res., 61: 5453-5460, 2001.

29. DeWese, T., van der Poel, H, Li, S., Mkhak, B.,
woeas00R09 Goemann, M, Hanper, U., Dedong, R PCT/US2004/022320

Detorie, N., Roddguez R, Haulk, T., DeMar zo A,

Pi ant adosi, S. D., Chen, Y., Hender son, D.,

6. Effegt?{egllegsg‘if %b@ﬁ?ﬁ"%ﬁﬁ%ﬁﬁ ?‘Eﬁj ‘@o”ﬁ‘b”e‘c“ewg’“sé&%gl ective

[0062] ONCRiak $ CITRARRMELFiRS intraffostaie LNCRRITED turbrs|(0ZR! §ymm’ in size)
recurrent prostate cancer follow ng radiation therapy.

were lrmmﬂe\mﬂRelsout 181vp gabds-yCwiey TEe b ep3oDP RuriRey Quffrowhead in

rse 030 BRG0P AL g s om Do -5

(hatchddbay [OFig@e, 5)VEerunl BYA wiastmdieured weels! T‘EEIpﬁc'tdlefeSmﬁi&d endpoint was
Mol ecul ar_ Bi ol og eds. C CGuthrie and Fi nk

PSA =ApQaghmlc The sesylts faﬁéhowﬂ:ﬁh%lgu e, angplabjesd). Silw jnigerggse in median

i g RSl o R0 0, BS0PBS I RENRAGYS 0P or e

presentdavémgi®net al ., "Targeted alterations in yeast
artificial chrompsomes for int er - speci es gene
transfer”, Nucleic Acids Research, Vol. 20, No. 11,

OO OO

TablePP: RESHES va ?\dsiiéﬁ/)nufﬂésm%ﬁ-wwsmmmambmz T8 Model.
FregHRiiCY UCTe [(EdEH SaivES| TombigkE [1 onal VECTafeS
Homarmm Vot ecutar Lﬁn%y%} (O/é, NO. F|sher Exact
1299- 1202 (1993). ff and Li ncol @‘fCure)

PBS a pathogenic mjtationsnto p ye@s aftificCi
Ad5-yCValTRGQirep-6DAt al Ni ngi he hunem(QARP gene. 0a8f‘d NA®
Ad5-yER/pTLEsGL:080-ADOPES celd e, Rebead 8MOAdYanc@§01’n <0.001°
+5-FOM 80¥i ners Di sgase and Related Disorders , 199%. 35
bAd5 YD metf Ketsored-ADP VSTRBShuman, HPRT gene on a yeast
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El A SA 1210 1220 1230 1240 1250 1260 1270 1280 1290
1300 ACAGITTTGIGGTTTAAAGAATTTTGTATTGIGATTTTTTTAAAAG
wREEHETIGT CTGAACCT GAGCCTGAGCCCGAGCCAGAACCGGA  PCT/US2004/022320

GCCTGCAAGAC 1310 1320 1330 1340 1350 1360 1370 1380
1390 1400 CTACCCGCCGTC GACTCCESTCC 1410 1420 1430 1440
145Q, 1460 ffO 148 1490 1500?GEAATGWATC§§IA stop 15gp
<t

152C 1530 1540 1556 1560 1570 3158@3 1590 1600 & 8
GA%CT&I}BCT&'AACGAGCCT GBGCAACCTTTGGACTTGAGCT GFAAACGCCCC
AA 3 A TAAACCTGTQ@TTGCGTGTGT GITAA El A E
pol yEadenyl ati on El A 3 ' ternkhus 1610 1620 1630 3
1640 1650 1$60 1670 1680 1690 1708 2 O
TGTTTGCPGAAT GAGT TGRTGTRAGATTATT AARGGGTGAGRTASI GTTTAAST &
TGCATGQ@GTquAAATG§FEQ§GEECTTAAA TATA]@AT +1 EEB E
nmRNA 19 kD%EI B start 710 1720 1¥80 174017 1760 >
1770 1780 X790 1800 GGGCTAATCHTGGTTA GCTGTAACAGT e
1810 1820 1830 1840 1850 1860 187@ 1880 1890 §900 e
GCTTTTGAAAT® 1910 1920 $930 1940 1850 1960 197%9 1980 g
1990 2090 CE&:TGTCIST@ACI%CIIBCGC@:T 5 kDa EIB@tart o &
2010 2020 2(@30 204® 2080 2060 @076 2080 2990 100 S g
GGCTGCTSTTETTTTTTEAGTETTAT TAGA! GAAA o
TCTGAGCGGGEEGTACCTCGCT GBATTTTCT GGCEA TGCATCTGEEG 2110 O
2120 2130 2340 2150 2180 2170 218, 2190 2200 § e
O
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4010 4020 4030 4040 4050 4060 4070 4080 4090 4100
GGGAC GGCCCCCGAGT4110 4120 4130 4140 4150 4160 4170
wd 286/0d199 4200 TGCTGECCCCC CTGGATTACGA 4210 H2PUSZid®022320
4240 4250 4260 4270 4280 4290 4300 CGATCTGCGAC TK st op
EcoRI Hind |11 4310 4320 4330 4340 4350 4360 4370 4380
4390 4400 @ @ © ®
cn CTGGOGCGCACGT TTGCCCRGGAGAT GERGEAGT GRCATAAAAGEACGEAAGAA «
LLJ TTCAAGCTTGTCGACTTCGBGCAACTTGTTFATTG CAGCTTATRAT SV40
~—pol yadenyl ation Sv4g 3 ' terni@%§ 4410 4420 4430 4440
O» 4450 4460 4470 448024490 4500 ATCTTATC Bgb | |
N BanHli /Bgl | | 4510 $520 4530 4540 4550 4560 @570 4580
S 4590 4600 o B o U o 9 o
gg,NTGTCTGGATCGTCTAGCAECAGATCT@GAEpGTGGCGTG@TT@AGGGTGGEAA
AGAATATATAAGEWGEEEEECTTATGWAGW T GWATCTGWT§§ El B

T

1 SA4610 4620 4630 4680 4650 466G 4670 4680 4690 4700
o GCAGCAGCCGCC GGTGOGRCAGA 4710 4720 4730 4744750 4760
(54770 4780 4790 4800ZATGTGATGGGST GAGACTGCAGE, 4810 4820
Y 4830 4840 4850 486004870 4880 gfgo 4900 gwcggccccccg
O CCOGTTCATCC 491 4920 4930 @94k 4950 496§ 4970 49802
N 4990 5000 GCCCGCGATEAC

G

50
150
250
350

40
140
240

20
120
220
320

+1 CMV

200
300
400

100
ATTTAAATAATTCCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGT%FNT

10
TACCATGGTGA

110
210

310 340
CGTTTAGTGAACCGT CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTGGGG

Partial DNA sequence of Ad5-yCD/mufTKsragrep-ADP (base
30

Region)
TAAGCAGAGCT

CAGTCTTCGAG

130
TECGETTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTC
CMV TATA

230
CCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTA

330

(SEQ ID NO. 3)
ADP sequence is bolded

TTGTTTTGGCA

Swal
90
190
290
390
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GCGCCAGCAGG EI B pol yadenyl ation EIB nRNA 3 ' term nus
5010 5020 5030 5004400 5005500 5006600 5070 5080 5090

woO 2808/007109 PCT/US2004/022320
TTTCTGCCCTGAAGGCTTCCTCCCCTCCCAATGCGGT TTAAAACATAAATAAA
AAACCAGACT( T GTTTGGATTTSGATCAAGCAAGT G S

0<5FCTTC;‘CTGTCT‘3?art|aI DNAZequence ¢f 2
Ad5:-.yCD/rrierS%9r ep- ADP (Pase 163 ‘930 079) (Eg
Regfon) (SEQ I & NO 3) ADF’gequence is b | ded Sval 0
2 0830 40 50 6 70 80 9 0 8OO TECCATGGT 110 120 130
140@150 160 17 180 190 2 TTGTTTTGGCA«:CM\/ TATA 2

2205230 240 25@ 260 270 289 290 300 CCABAATCAACC O
T AARCAGAGCT2 +1 EEW 310032 330 340 50 §60 370 3804890
“008CAGTCTTOGAGBaH art 410 #20 #30 440 #5060

4700480 490 50 TCGAGGAT CCCTAAATTTAD510 520 53
540-«'550 560 57@' 580 590 6 GTC-IGCTTATTTEGlO 620 63
640()650 660 67@ 680 690 7 GGTCTGAAACGSADP st op ngﬁdi

ADP start

BamHI

| IESV4O pol y $j710 720 7 740 750 7609770 780 g
o 4 = [_. o (E_.D o (HD o @]
O 3] o) P %) 0] E 0
< 2 LN H O ~ (&) e8]

B O
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790 800
ATGTTCTCTTCTTTTACAGTATGATTAAATGAGACATGAATATGCCCTTGT CGA

WEIIEGNIGAACTTGTTTATTGCAGCTTATAATGGT TACAAATAARCT/BYZ04/822320

TAGCATCGATTAATTAA

" termnus 810 820 830 840 850 860 870 880 890 900
TCTGGATCGTC Pad 910U UDNASequence and Transl ati on of
yCD/ /' n f TKSR3g Fusion Gene (SEQ I D NO 4) yCD sequence
is italicized; glycine polylinker is bolded; m/fi
KsR39 sequence is regular text; mutations in
nm/fi~KSR39 are indicated T 10 20 30 40 50 60 70 80 90
A 100 110 120 130 140 150 160 170 180G 370 380 3 9 0 4
0 0410 4 2 0 4 3 0 440 450 160 170 180 DWF ED I G
EGGGGGGGGGASMASYPCHQHASG
GIGGGCGGAAGAG

GT GCCGAGGGT GGAGGEEGAGECEGT GGGGGAGGT GCTAGCATG
GCTTCGTACCCCTGCCATCAACACCGCGTC T 460 470 480 490 500
510 520 530 540 550 560 570 580 590 600 610 620 630
640 650 660 670 680 690 700 710 7200 O O O O s\ H 00
COOft UCOOI CTl o O>EHOUroEDOTroOroro
UEHHEHEH < UOO< U
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100 110 120 130 140 150 160 170 180 T 190 200 210 220
230 240 250 260 270 100 LK PCSLLLQYD
WET@EABAABATGT TCTCTTCTTTTACAGTATGAT 280 290 300 HIUNB04/022320
What is claimed is: 1. An isolated pol ynucl eoti de
conprising a nucl eoti de sequence of a yeast cytosine
deam nase/ nut ant SR 39 heéﬂgﬁw? nplex virus type 1
t hym di ne ki nase fusion gene. An i sol at ed
pol ypeptide conprising an am no acid sequence encoded
What ipglatriesd igol ynucl eotide of claimi1, which converts
prodrugs, 5 fluorocytosine and ganciclovir, into
active chenot herapeutic agents. 3. A reconbi nant
adenoVAH 148laEAHRIYrRCREt A QR HIUChRMOHEE sARRAEESMNByda® cytosine
.claim1l. 4. The reconbi nant adenovirus according to
deaminase{muapt SR FOthemres somplex sirustypsn 1 domridinekims:se fipeorbgene.
adenovirus death protein gene. 5. The reconbi nant
adenovirus according to claim 3, wherein the
adeRO\Arf igslated palypeplid CampRingORReM 86 beid sY@Rnde encoded by the
adenovi rus. 6. The pol ynucl eoti de according to claim’ _
polynugleotidg qfipdaimely yhuehssamyedmpradags\i fluaroexpunsandarangigiavirs into active
a‘%&ﬁﬂ n gene. 7. The polynucl eotide according to
Chemoglg%%?nud%,r ch conprises the nucl eoti de sequence of SEQ
ID NO. 4. 8. The polynucl eotide according to claim 4,
wherein the adenovirus type 5 adenovirus death protein
gene CbIFSPIBImaNt adenoNIs ceMpHEng dif palwBickptideayqosiing o claim 1.
5. 9. The pol ypeptide according to claim 2, which
conprises an am no acid sequence of SEQ ID NO 4.10.
Thed.r dde mixiondmiang ddamovirvumscacligy tdichgmt3 futter oorprisihg e

conprises the nucleotide sequence of SEQ ID NO 1. 11.
adenovk{“gﬁ% f?a’?glﬁﬁ"l”@ﬁllée%tgﬁb%?PﬁeB‘ﬁ conprising the

reconbi nant adenovirus according to claim3, and a

pharmaceuti cal » acceptable carrier. 12. A

pha¥-mdde nedonwinapbajensviriscrcodimgy tb slang 3 hheretre thetaiderarvirus is a
replicattdenovi runz taccgrgi ng.to claim4, and a pharmaceutical

PLCALOR-CHPRET ©BT ¥ PEFIOVHYS: A nethod of treating a

manmal i an patient having a malignancy, said nethod

cog'Pri sing adm nistering to the patient the

phat-nd&e polysnsleetistepsetrdingrio slen i dfusdier eonaprisimg dmadefdvirus type 5

: ating a manmal i an patient having a

adenov‘r?ua{rf%ga%ﬁrggefmgénl%d nmet hod conprising adm nistering to

the patient the pharmaceutical conposition according

to claim12. 15, The nmethod according to claim 13,
whet- dibg pehysuglgetidecaceerdingdp claisngeowhicheenpsisesdhe nheleetidscbequence

ofSEQ|IBCIQb[ Yy to a tunor site.

8. The polynucleotide according to claim 4, wherein the adenovirus type 5 adenovirus

death protein gene comprises the nucleotide sequence of SEQ ID NO. 5.

9. The polypeptide according to claim 2, which comprises an amino acid sequence of

SEQ ID NO. 4.
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16. The nmethod according to claim13, wherein the
phar maceuti cal conposition is adm nistered by direct

w0 pgosobilon to a tunor. 17. The net hod accor di nBCT/0S2004/022320
clai m 13, wherein the pharmaceutical conposition is
adm ni stered by intravenous injection. 18. The nethod

R CIRERIE B e ERTESL LIERETE TR ER
sequenfBS XD @OQEHAI.NY to claim 14, wherein the

pharmaceutical conposition is admnistered locally to
a runor site. 20. The nethod according to claim 14,

wherein t he pharnpaceut.i.cal I 1] IS 1,3 :

by b Eebe PRl S E8) PR RL bRy aBRNELE Hocording
to clairR8CAIdH prehrtaceutiaall) dedepti¥lecgrior.t he phar maceuti cal

conposition is admnistered by intravenous injection.

22. The nethod according to claim 14, wherein the

adm yi strati i for. e r :

£ . bl Bl GLBE So B i o K G AR AR R s according
to clairfi @[AMd Spi@machutioalbt &cépigblé arribe. f | uor ocyt osi ne and/ or

(b) ganciclovir or derivatives thereof to the patient.

24. The nmethod according to claim 23, further

C ner sy et Rk 4 PP Pl hiv R e niRiey, sid me
comprikiag iadmirdsteihg o the patient thiegheinmceetidas caopgsitia avgorsiaigio claim 11.

tunor are capable of infection by an adenovirus, said

met hod conprising: treating the patient with the

r ec ity Hﬁﬁ{od%?ﬂggﬂlg A aREEPaR bigent ﬁa\ﬁh?h Mafignancy, said method

adm nistering (a) 5-fluorocytosine and/or (Db) _ _
comprigmgcilnlimsteringto e paticait theghathaseetdfal cempesitiqragciceding tQredpim 12.

treating the patient with radiation therapy. 26. A

nmet hod of converting 5 fluorocytosine and/ or

gangs ciRMhéthddaRorfd 1SR wWherfeaptidtphema@eiicl composition is

conprising contacting the polypeptide according to
adminigtersdriocallyito la t@me1 ii6r ocyt osi ne and/ or ganci cl ovi r.

16. The method according to claim 13, wherein the pharmaceutical composition is

administered by direct injection to a tumor.

17. The method according to claim 13, wherein the pharmaceutical composition is
administered by intravenous injection.
18. The method according to claim 13, wherein the administration is performed at two

or more separate times.

19. The method according to claim 14, wherein the pharmaceutical composition is

administered locally to a tumor site.

20. The method according to claim 14, wherein the pharmaceutical composition 1s

administered by direct injection to a tumor.
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21. The method according to claim 14, wherein the pharmaceutical composition is

administered by intravenous injection.

22. The method according to claim 14, wherein the administration is performed at two

or more separate times.

23. The method according to claim 14, further comprising administering (a) 5-

fluorocytosine and/or (b) ganciclovir or derivatives thereof to the patient.

24. The method according to claim 23, further comprising treating the patient with

radiation therapy.

25. A method of treating a mammalian patient having a solid tumor, wherein cells
comprising said tumor are capable of infection by an adenovirus, said method comprising:

treating the patient with the recombinant adenovirus according to claim 4,

administering (a) 5-fluorocytosine and/or (b) ganciclovir or derivatives thereof to the
patient, and

treating the patient with radiation therapy.
26. 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.
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