Descri ption Poxviral oncolytic vectors Technical Field [0001] Oncolytic
viruses are a class of novel therapeutic agents used for the treatnent of
cancer that Wa9¥W0H&40uni que property of tunor-dependent PSEEP2Q9RPIE0uat i on (
HERM STON. A denmand for next-generation oncol ytic adenoviruses. Current

opi nion in nol ecular therapeutics. 2006, vol.8, no.4, p.322-30. ). Oncolytic
viruses arepspgne of selective replication in malignant cells and therefore
of fer levels of potency and speéf|0|t¥ t hat %re potentially far higher than
conventional treatnents for can P"i ki ng out at di ssem nat ed
met ast ases: Tédheical\Pdiem c del i very of oncol yt| c viruses. Current opinion in
nol ecul ar t peutics. 200 vol .8, np.4 .301-13. ).. The henefit of using
Chese i rusbB0FE Wiraltay i o ab Pis PEnoveh Bip el aqbive WBeIS0EF I o “cancer
cell's are ideal heatfieftds capset thatriimeshdanrus erégerly diaviRot-tepaideny sélal
interferon pathway inactivat mut at ed tunour sup ressor genes that

enabl e viral replpieb%ﬁtt‘%ﬂ?”t(d'é&%%ﬁgr‘lu reTRRNEAT pXtgERRITONSReOVEE "al . Fi ghti ng

cancer wth 0nC0'aHEh8vuhUsé§'5§§fre/detﬂb/§ﬁ/ﬁ%ye%}arl‘/%ﬁéﬁ@}t/csZZU@@ viId, nd3K,
no. 7534, p.170-2. %gz{j}%) 5 QI‘oms viruses are naturally able to selectively
-¢@l)l ¥np

replicate in tunbr yioyieusieptare cepahle ekselegtivalrepligatiop it ai ned by

nodi fyi ng nat ur al o i at egi es
used surrently & asAaRtid aRgMAURRE orbPloyLi'cF pBBPRRY hfidlB et
essential viral g)@tﬁafélall)t fambigheo thani cawentipet iréatongntoioncancerfS4GHER. cont rol  t he

expression of th [ i .oodj fi i
adenovirus to tht;,%?carlll%ggg %tqﬁg%ﬁ‘d??qsg rhét%%a%%éé't'h;ee St?crﬂ uregvérgr?(%‘%ﬂ%l?féé
adenovi ruses neednrb@esbecmpémfmmdn mribidcb)&arr/&ﬂd?ﬁa&/ck h2006, vot.&nd.4l as critical

anticancer tools the n05| s. f ent th mal i gnant
gliomas ( JI ANG pﬁbq )Ciﬁ%b%?fgogti%'ﬁg\; éréjs%%' ﬁ? % pj' s. Expert
review of anticamgss lyéélﬂfearmbst EQQGCaM@érecellsfar&deauﬁ%?sfBOSna)ny vﬁr@@@s’,%] For

exanpl e, ONYX-015, an adenovirus nodified selectively to replicate in and kill

celI's that har boPepaenienhavnthe ?@'Vﬁﬁ'dﬁterfémaéfﬂ)\?‘@ht“aﬁ@/v Qr PR naceuti cal s

for the potenti alyjiseatnmelr &ip Yé’s!s'o?'ééné@iHa@'eﬁéBT@R/ﬁal rlaﬁl?da‘ﬂgh'ttg hRadgqand neck,
gastroi ntestinal and pancreati c tunors. is a reconbi nant adenow rus that

carries a | oss- oﬂnhmd@tqddrCfﬁERh‘ﬁJ&VSﬁYtQﬁ@' Eﬁ!gtmng@@ugervwﬁeomqb)dt@ct of which is
a 55 kDa protein a h t S ppressor
protein. Thus, thgt%ﬁ\(g }ggﬁlﬁ o@d{ﬁtﬁcéldso\éégg%gtszé olt?§§4|, ed]a\q;ié)(5 %o cells

unaf f ect ed.[O&QQ]atSiom&swruseB laee pamralb(r&hle tmfmecéwslgrrege:ate artempbhad c&tb&;butcommn

rad o Ccancer t vp2BookiiRiskncan SRR oo Birsd ST Era N BB RNE. L w1
readi ly replicat girasud. Eauthis p@bbsel ens haaantYéte@lbs ussd burremtgabrrgoqﬁfyaae 11
trials for the treatnent recurr ead and rg K ancer %hase Il trials

f
for colorectal, OV4TS?P '”ﬂﬁﬁ%rﬂéﬁg’o&ﬁgd% R P G 95RSS UG al s f or

di gestive di Seasﬂss@%ﬁ&%o@@fbré uyéd td étfﬁ@fo‘ﬁtt(e@d@é&dﬁof&hese@#@ﬁ 015. Onyx
Phar maceuticals. Current opinion in investigational drugs. 2001, vol.2, no.12,

p. 1770-5.). [ 0008ENe&ERALIaPETMesIfipatien {g rediast a&ﬁeovl@tﬂtpé%\% canct Sapet ent
viruses that have,gscd. | w&te%@abtututeyoheougfé §¢roVflises Meth b%rtgbttﬁt ibdd foumor
cells. Despite being used in the ori attenpts to treat cancer with live
viruses five dechdisealiye theinpelestal asmrtﬁlaaltﬁrﬁulcmcaﬁm aod,dhys rimpedvehas | agged
behi nd t he suppo V. cancer

t her apeuti cs. Reg%nérﬁg?gﬂ%\tdm}igp,gﬁf&gﬁgﬂﬁ!ﬁi&%‘g@h&ﬁ%ng Agﬁ_‘? h:'!tt g‘rjgﬁfwﬂﬁ'ct he hi gh
pot ency and sel eedemvtirylseé a$ hetiglomst agalts. \Expecirevienplagtcarce( REBEHTS, et al .
Natural ly oncoly g& ses Oﬁéf 2@% opi nion in nolecular therapeutics . 2006,
vol .8, no.4, p.3 % ché'd?} A nat urally oncolytic viruses, Vaccinia
viruses (a [food]i de@@mm@ssmw (Dfﬂil)an(ﬁdefnbelrd@r)’xodmédi bbt@bmﬁetmmpﬁ@a"tyirf or an

i deal viral backbone for use in tic virother These include a short
lifecycle, with P%ﬁtﬂ ceds that §agaor ngﬂ%/ WalPnss Sy Eiigr 35 §lRPEBRY Y Pry% | ar ge

cloning capaci typaBfny&iuticalsfortre pmnﬂsut@ertmemwoué Bolpcidhidren, al t hough
capabl e of repllcatlng in human cells, are not considered a natura

heal t h probl em aifgluging kegskandneak, thO'@ﬂQ g/fa?&?éﬁ iPeereRts {umRPBleid @el i vered to
mllions of individuals during the canpaign to eradicate smallpox. Early
clinical results using either vaccine strains or genetically nodified vaccinia
strains have denonstrated antitunor effects (THORNE, et al. Vaccinia virus and
oncol ytic virotherapy 3 of cancer. Current opinion in nolecular therapeutics.
2005 vol . 7, no. 4 p.359-65.). [0006] In contrast the pOXV|rus nyxoma Vi rus
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[ 0007] Technical Problem [0008] The injection of high doses of Poxviruses
necessary to achieve an antitunoral effect raised toxicity issues. The

maj ority of WAYY¥PESS®vents are minor, adverse reactions Pﬁ%@ﬂ’z%?/@%’é’ual |y

| i nked to Vaccinia virus are self-limted and include fever, headache,

fatigue, nyalgia, chills, local skin reactions, nonspecific rashes, erythem
multiforme, lynp - Vacdcd 0N Sk reactions
m ght require adg?&?ﬁﬁg?ﬂ%deep g{)ﬁ'soﬂkapgag&'?é %ﬁ?f,sagﬁpﬁgs n—'ﬁ}]%gbﬁﬁteggg{:;{%nd
cidofovir, a secdouls| theeprotiesta whichAs\aeitskDa peotein dimat Hiddst toranght  requi re

further eval uation or th ra ncl ude i nadvertent_inogcul Al eneralized
vaccinia (Gv), ed i'&‘? ﬁé%h‘fw UERAPPIESPRGPRLER V-'éht{?aﬁﬁ ﬁf“%%\%g

post vacci ni al ceradéabv.ngny@ugp@s\e‘dttenaaiemm@l céRdifa¢feetedVRIORItBhE in(1BENO, et al .
Smal | pox vacci nati gn and adverse reactions. QGuidance for clinjcians. MVWR

Reconmendat i ons #5d tHBEHPYRPresIs I8NAIRLS thedROSIHATANPR Y PReRfePetiGpor t .
Recommendat i ons a%bﬂo{rﬁ&nt)éﬁﬂcﬁcér @RBUMING ir ﬁ{or@tﬁa@ﬂ%f&wrﬁ%br é8MR3r vol .

no. RR-4, p.1-28. hus, there’is need for safer Poxviruses vvlth an
oncol ytic acti vi ttypess Thusdhesse eelistaresesqeptibledp the vinise mbgh Wil readilygr ound Art 4

0010 US 5364773 (M ROGENCI| G TBRARAN ERIGH TN, ol drdeLl8gé gescr | bes a

modi fi ed reconbi nant poxvirus, nore particularly nia virus havin
i nacti vat ed nonegbketreatatentiof t&;}ueaobln&aﬂi mma@eﬂemhesa‘, Uncdals fors so t hat t he

reconbi nant poxvir as attenuated vj y. In

particul ar,- the gcé’#é?%%ﬁp\tﬁré{t P%r?%e%si'%ndﬁ]gg& nfofﬂg ag‘%%%gﬁltiagé g?ﬁ open readi ng
frame encodi ng a digestiledizeadeasophagusynd Ih&etdmma(COHEl‘cttet\aat@NMXeCﬂSan open
readi ng frane enc d| a virulence ,factor, .More artl cul 1S pat ent
oscr i bes. a vaccimi Mhatmechilica Gurronpial o dulistigrirana gr 30 1 5n
B13R+B14R, A26L, VAB@R,O €l 17#0L5h, and 4L has been i nactivated. This virus
(NYVAQ) can be engi neered as_a vector for a forei gn nucleic acid and used as a

vacci ne f or[OPR#HudNagraliyn onerfviifoyivigee are @Q%que&emwsﬁﬁmﬁhavﬁ%ver N
YVAC is unabl e t@nr?aftélaslnmbls)élercﬁpéwﬁéa dnd HTPt%lhdF%@ﬁ@'De%'blté%bﬁng&@dQ@“ not be

used as an oncolytic virus (X . Vaccinia virus KILC protein
supports viral répe Dﬂg!ﬂﬁkﬁﬂamptﬁmﬁﬁamcﬁafawm tivecruses fiiMe dagres ago,

cell e SPec i) ol BRYAC\ L8R8 Res ARLAUBRIT sfosig I ot from

p. 220-233.). [ 00EhpinderDadEI®Yiases §rd fmﬂpWUse$ eSpancerdh@2peds. descri bes an

| t d ini ' t hat cin it iral
Genons. Descr | beddrattyrofieE dRik TR S28F R B T W Bigh RoldByesce. o
pol ypeptides: 1) anﬂtsetéoamwﬂefrtbdsé aaturaly potymiagtagdets (ROBERTS estmht cont r ol

pol ypeptide ; 3) TNF or rmkl ne- nodul a rine protease
by D or s sj 1L Nayalh ate et s6 e pms R A R 1 b

pol ypepti des; angp08)voligl ab.4pplapepty. de that act to inhibit release of
infectious virus fromcells (anti-infectious virus formcg(%[@sytl de) .

addi ti on, nidPa%l dweongnatumlly gncelytiGvigises¥aeaia Virusess(ady B‘t”%s@ﬁ%sed

[0012] Vaccini 2 SRAIS (KELEPARIHEN nadsddfior & Heal HRIBacRERe BTk RER. BISR
B15R, B18R, B22R, BZ8R, B29R, CUR, E3L, 12, and vCKBP are nore

particul arly desoncoitic VimthhfaﬁYa'Bﬁﬂﬁedanﬂ@ma’Shﬁﬂﬁfﬁ?yd@f witheapichgelhta-eall i nvol ve
using any of the SH5g lyfle S6HE> erIﬁgrc?inr}}gnggﬁchngﬁm/\%rl%eﬁhé@ di scl ose

met hods to treat > ancer m n| e cancer cell or patient an
effective anpunt nmiled:lharsblalbgyerle@ddaloolaiths)ugh icapablpiof egpdisating iofhumarenti on WO

2009/ 065546PCT/ EP2008/ 009720 .5 n [ y

di scovered that E?/%%%’? Q:Oér?ﬁ& g éK%] 6%2@%%?%@%{%09&% e have an

i nproved safety meufdhbmdneﬁzeldewwr@rbmtde\naéredttommo.hsybi ind@iduialsi duyingconpar ed to
their natural counterpart). [0014] The present nti rel at S, to a poxvirus
conprising a def &g FYEPRIg t%%fﬂddl)‘?alt‘?ﬁmaﬁqu%\ﬁﬂi'ﬁl"?'ﬂ ’E?‘g{;ﬂés(‘j”‘%‘ﬁ' said poxvirus
I's not NYVAC. [O0QdedinéStrbingér gBhetag Hodifiea vaiBEinlatstaiil haat démonstiated erns " a”

and "an" are used in the sense that they nean "at |east one", "at |east a

first”, "one or mpfismasefiestsdTHORNE et 3hfVacsinia wrus At erbbitydatieraPYor st eps,

unl ess the cont ext



clearly dictates otherw se. For exanple, the term"a cell"” includes a
plurality of cells, including m xtures thereof. [0016] The term "and/or"

wher ever useMORYPEINS ncl udes the neaning of "and", "orPCAAR2008PP78r any ot her
conbi nati on of the elenments connected by said ternf. [0017] The term "about™
or "approximately" as used herein neans within 20% preferably within 10% and
nore preferably w.thin 59 j ) I I | sed herein,
the terns "conpr?géfa"é&’aéap’é’é@?f%)r”@@“X’%(éeﬁ’{aﬁ{”e‘%%@ 59 éngebg)ﬁl’?@;tn%f e products,
conposi tions and px¥desls. i ncl ude the referenced conponents or steps, but not
excluding o s. "Consisting essentially. of' when used to define,.products,
conposi ti on[bBﬁén]d In GO, t“?:r‘?%?‘)’"%’ﬁﬁ"@%%ﬁﬁ § AR PG ﬁbcomdsat%pp%t eps of
any essential si gRikfoanstes: of UteSn hanasRItretty, @b ittRs Siktimg seds®ediuad | y of the

recited conponents woul d not exclude trace contamninants and pharnaceutically
accept abl e carri §108t SPeGiSSTARIFRJC HIOMKHRINY (ARRITS) SXRIARA K £P%4hn trace

el ements of of NefosapaRERhto B dtieR%alst SalvehPintkeednd Rl diufhart fitorer m
"poxvirus conprising a defective gene" refers to a poxvirus conprising a

del etion, substi togll$,enuniguetiapisimdhal is lisked tordysseauiaigd intracelidpisighalting
defective gene, q ! L Of Lo L ; i | d

nodi fications le 3t®gy%sﬁ§mi?¢1gbati}]}e%&]ﬁ%?o?ﬁﬁga@%?ﬁg%g'g?g?ﬂﬁ%\g%&ﬁgr@g?ﬁ n havi ng
the activity of texestipgdahewledge @ditbe tropignt dfemysompalvifuseidr feman cancer preferred

enbodi nent of the jnventipn, a _poxyi onpr i L 0@ |V e refers to
a poxvirus in whi€ S’tq’?ewﬁ\lﬁ?ﬁ efeﬁﬁwaa'so{@ﬁsﬁ@gmﬁ@é %g"e' tgzﬁﬁ%?tteé&oeﬂg%gti on can be
made in a nunmber tamorBivanknawnodels bhoseer (S RANFORD, iehak Myxanta virsis ragd

reconbi nant techni ues. .I\/Ehhods. for ggoﬂlgfﬁl&??% t he genone of oxvirus are
avail abl e in t he OCPYIEYFOagIanY| @ NEWLINRY! PAN SRy é?gf?"ﬁg‘,é\?ﬁe,r' et al.
Systemi c cancer tAeieapiMbh Bndid/oiies! t6EappIA002, YATS nbiga pvidre2smut ant | acki ng

t hym di ne ki nase and vaccinia growh factor genes.. Cancer res.. 2001, no. 61,
p. 8751-57. ,[0RPR} et al. Systenic armed oncol ytic ans i munol ogi c therapy for
cancer W t hrebXRi®4provié@r get ed poxvirus expressing GVt CSF. Mol ecul ar

Ther apeuti ¢c._2006, no. 14, p.361-70., WO 2004/014314 (KI RN DAVID (US) )

19/ 02/ 2004 [9R88IUT he3giestian @wm@w&wm@yemﬁy 15/ 11/ 1994 can
be used to productMorRPaidd Hiis&d tokltRy isauBATHAIMajbRE sreidvere dliehe) #8ed in the
exanpl e of the present application are particularly relevant to produce a
poxvi rus accor di manes aduersenoagiions thatSse yevallydinked y%\éa%jéfﬁér\‘ﬁu%ﬁ@%ﬁﬁ'ous
poxviruses are V@il i dRGefl! hed MicneXBIRIE myidifa A, Rcdi i US, covpox
virus, Canarypox Vvirus, Ectronelia’virus, Myxoma Virus genones are avail able

i n Genbank (accegsadionsundrspebific 0at@e Seryiento®e bityrmecChousegienop@hn04105,

NC 001132 respect] vel 20]. .As. US i t g Laygs~. . refers to a
vi rus bel ongi ng ta(S‘dtpr%R ﬁ%@gﬂ%kﬁﬁét'?%a%%- ?ﬁ ﬁ%crg%ét@?]ﬁgn%pﬂ? rgag?r%? l’éérf'?%rc]iélenbodi ment ,
t he poxvirus accanhehap@st(e.gt,N4G, aiesttiinerthérappagd cidofdvire aGeoomtbiwex vi r i nae

subfam |y, nore eferably to the O thgpoxvirus. genus and even re preferably
Co the Vaccini o Jheaeye Aatese ogets R eikriReS RHte: RS o BRY! ns
Dairen I, I'HD-J, jhcildd/inabi¢ardyR indcUiHBbR, gdresdlzed vhtdifa héeieina WR 65- 16,
Wet h, Ankara, Copenhagen, Ti an Tan_andg WR can, be used(é,,zccordi ng to a
particularly pr efaesiBatlaM; REogressiveevaseiia (M8, RRVGSEHNR LBIBHEYMPent i on i s
a Vaccini a virus Stial 885D eRA38aNvadcifi? (SONDE ePAX Siidifoy d&&difdt@ncont ai ns a
| ar ge dupl ex DNASZenome (187 kil obase pairs) and is a nmember of the only known
fam |y of DNA vi randeasiversgtrepelisinse guigance fariinicigns pVdéof i nf ect ed cel | s.
Because the infec | ] | - N A sors to
cytoplasm c repl |'%:%’?2|"g’§y'sq‘%»g?g ﬁéb%ﬁsuﬁ%% fesman?%%ﬁr ezz/géjfr%y enzymati c
activities requi riRecdmmendationé armetrepwts retens foyRisaase Sonir ,ng

ri bonucl eoti de red&g%aseRﬁnzg dﬁgéyuri dine 5 -triphosphate nucl eoti dohydrol ase
(dUTPase) . [0023]'°rRPHdifuclent’ rleduct ase (EC 1.17.4.1) catalyzes the
reducti on of0009pdrhue| thete RareddodeafsyPoXvnased @ith ademcolytic ectdity @s goodt
represents the first caomm tecﬂ steE i n. DNA bi osynthesis. The viral enzyme is
simlar in subunids Qfhe|eRHE COUREIPASal i an enzyne, being conposed of two
het er ol ogouBackgfound Ba, desi gned R1 and R2. The genes that encode the viral

ri bonucl eoti de reductase subunits have been sequenced and | ocalized to
positions on the vaccinia genone, separated by 35 kil obases (SLABAUGH, et al.
. Journal of virology. 1988, vol.62, p.519-27.; TENCGELSEN, et al.. Virol ogy.
1988, no. 164, p.121-31. ; SCHM TT, et al.. Journal of virology. 1988, no.62,
p. 1889-97.). The nononers of the vaccinia virus |arge subunit (designated R1,
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Copenhagen and MVA genes can be found in Table I of ANTO NE. Virol ogy. 1998,
no. 244, p.365-396. 8 [0025] According to a preferred enbodi nent, the poxvirus
of the invenVPa8WPe¥ther conprises a defective J2R gene PCIFHIB$00PFE J2R gene
encodes a Thym di ne ki nase (TK) which farm part of the sal vage pat hway for
pyri m di ne deoxyri bonucl eoti de synthesis. The reaction catal ysed by TK

i nvol ves t 5 I I t ' %?‘Pﬁ ym di ne
(dThd) to 2@851{)}?3?% ﬁéﬁﬁgﬁﬁ(g){%agmSﬁo%%%ﬁd%@%ﬁ@%c@?ﬁi1a Vi ?’%%P TK i s of
type 2. Type 2 Thiesbibes saampatiket eecqrobivipeqpioxdizus; maore padivuéariyca vaccinggpe 1, bei ng
of -25 KbDa but for_mgorr.otetr rrera. The re_sensitiv(i to the feedback

i nhi bitors dTDP USPENIackkets @Oaﬁﬁ%er'@?b‘ﬂf“éfewge RRCE4 90EREL abol i ¢
pathway. Type 2 Tifsctiday 8o ahdtusd ratahibiveit pdulafls dseatepasieli viiulence @figar ed to
type 1 TKs and onelb)}/] phosphoryl ate 2' deoxyuri di ne and/or. dThd (EL OVAR!,

. i ne (dU) anc
et al. Structure eshaneadsaiety. Vi padiculayihaiogeets yastionsare astivatedibyn dTTP:
insights for dru [MeleH I i i 2OVulenBctdrer By P- 22. ). [0027]
Poxvi ruses def ecﬁe\q}'gﬁP%ﬁ Q{p%@ r\%%h?&%%@gcﬂ@et holfjg to gbt air.nyt hem are
avai | abl e i n t he ingertiorrbinagtivation®f anependaading fragte eNcoARY,a wulgnce Syst eni ¢
cancer therapy w - tive i Ju i i.Ag thym di ne
ki nase and vacci rglééz;o'grl\}(i)& apgzglag&, fé]gsn%és/t.gﬁg%énggg?é@régg%r CE%%W}{"&& .61, no. 24,
p. 8751- 7., PUHLNVAMNNppe&t reddingaaroe of for d2Ra B @Rt B4R oA26ly iR iG7ected, gene

t herapy: biodistr] ion of a.thym.di Ki nase- ted outant. er gene

t her apy 2000, vo|a.“l§f’5‘nﬁ?i,ge%'.‘ gEe %ﬁtei’-@mﬁ‘s @Mﬁ#@) @ynsl?ee%rﬁ? 'E%%%g%s% ration of
a reconbi nant vacekctor for\d forsige KpelesHcitbaidesay/a9s vaecinke forimtshggane and
subsequent treatnent wjth 5-fluorocytosine. leads to t r-specific gene
expressi on and pH@FBW\ébng@ﬁreépo‘é%ﬁ\?i""\‘/g?Stiaf‘l‘"'ﬂ‘l"cg.ow@c’l‘?fc&%éé%%?ﬁ'ei‘g99,

vol . 59, no. 14, p.c}R¥éhtt)(8plicaBinifostsREmiaIian edliemd RnPRXBE ULEESs @@l eted for
the J2R region. [00281 According to a preferred enbodi nent, the poxvirus of

the invention furangeilicyis CIANGLH ettt Yaceinm Virgel el PIbeip SEPRRIEXYIR i di ne

5'-triphosphate ) gohwe \;Jpezs’ﬁe at @es the

hydr ol ysi s of dU'rI}'I%&{c%R%ﬁUNP an%%@??p%ggﬁgﬁgoyﬁ%%%rese_ngg@osf%t ?\S/E?s;) i ons.

dUTPase, in renoankyinitgpeat residueh éhafiaredistiost feamd ite eimging sitedoddVAP2i s | nvol ved

i n both maintai ni i i f T i i nd in proviging the

precursor for thejb%f%%gé%ég%%w%o@&J%I?L%%d%/?g?2 synt hase. Vaccini a

dUTPase i s [@015] W2 200410414314 (iSkiRNe DAMYD {HE) F29/0862084 depaitesHan altdued ei ¢ Aci ds

Research. 1990, no. 18, p.4103-10. - BROYLES. . I 1993, 95,

p. 863-5.). Sequeﬁ’@gc'ﬁlfa ﬁngjﬂiachng)ﬁuge%Pn? ﬁé%&%ﬁ%ﬁkﬁgi}{? Béslv?éj gae\';}§| Jeabl ein

genbank vi a accegxsenbédimneation® 289, oreopuances the bllowiraf dlassesaf t he F2L gene

in vari ous poxviruses nones . are al so avail abl e |.n genban fqr _exanple, via

accessi on nunber HQ%EGB%‘SQ?SH?B@@I%@'ﬂ?oqﬁ%ﬁ@@MVPFP}&%%S&%‘P@M%§2§ ‘?]

NC_008291, D437 gepﬁéfe?;@)f?ﬁ\u:Aﬂaﬁ&ﬁéﬂne%@%g,pdhﬁgﬁmaﬁ,seNQe_005309,

NC 003391, NC 003389, NC 001132, NC 003310, NC 002188, M5027, AY243312,

AF170726, DQ111proterpinhibigr Shtigin Mpslulating PRipeptidsy) 198 INTeRet35TY v16780,

AY318871, U94848’forﬁ\:fkglgﬂr&ﬁid?ég,da%4§§§al ARl é\HR Lel tBUnHibit Aeledsdf @1 T ed

enbodi ment, the poxvirds ‘according to the invention further conprises a

nucl ei ¢ acid of iimfeetiaustvirup Gosugelisaati-pifestious vifue fsadmabsmeptideh e nucl ei c aci d

of interest cont aéd'&ﬁioﬁ,tmhré%h? &4 ACGHEER P laldilig |y FEe a%‘ﬁ&’&'lﬂ(&&ﬁ@e&e”e pr oduct
ecule (i.e. e). At

which is a therapeutic’ no a therapeutic gen erapeutic
mol ecul e" i[©002f Maccinia geronze Eyomserch@gi AR, 410y AD3RBt Bofe, BRI B8Ry when

adm ni stered apprppry at.eLy a i Labl ¥, patd, e S ring froma
di sease or ill negg&%&lsh ghggr ng%’ g%%%l ?Sﬁg%p@%t %%'I’g%é"aglgll‘hgﬁﬁhi s di sease
or condidti onb Sutaltmda/m‘fm?d Qmmbb@¢mtuI?My ﬁsﬁriﬁeu iin/mri]saamili\zbtﬁgn.il\/ﬁatm ofhi ch i fs
expected to be related to a benefjcia ect on t cour or. synpt om o
sai d di sease or <BF VEBHRAN praMe “W?Qr‘?né'r?zt@??WVEHS%ﬁS%@SEa?‘?“?"Pram% course of

the present invenijedors aBetfis@ss0fbidds td reatdidbl by BBhREibhg toahgener al |y
relates his choice to results previously obtained and can reasqgnably expect,

wi t hout undue exFa8PEeRael! opPReNtENAifesHYR BMEUACTthE altRiadMaCcEIZRNEUS ai med, to
obt ai n suchpghadur@eahwaties! property. According to the invention, the sequence
of interest can be honol ogous or heterologous to the target cells into which
it is introduced. Advantageously said sequence of interest encodes all or part
of a polypeptide, especially a therapeutic or prophylactic pol ypeptide giving
a therapeutic or prophylactic property. A polypeptide is understood to be any
transl ati onal product of a polynucleotide regardl ess of size, and whet her

D B P | B T S ——y g

D R [ S | P I L L B P



deficient proteins in an animl or human organism or those that act through
toxic effects to limt or renove harnful cells fromthe body. They can al so be
i muni ty conVerY®ReS#ol ypepti des which act as endogenoué’ci‘r’%?(@%”’ ¥ provoke a
hunoral or cellular response, or both. [f0032] Exanpl es of pol ypeptides encoded
by a therapeutic gene include genes coding for a cytokine (al pha, beta or

gamma i nter n—interleukin, in parti o = -10. L-12, a
t unor necr dbﬁiﬁf J@Fd’?"e(“ﬁ\ﬁﬁ) ,avg SBEH"%H&QWSWW*’&‘%‘JF#%* Pé@rg?egﬁr@lﬁﬁ%% CSF,

M CSF...), a i nmgeastivendladmt/yr P4l yeephaear Biprayed3afdtygndfile bat kepten, a
coagul ation factor (FVIII, FI.X ..), rowm h factor, (Transform.ng G ow h
Fac'? or TGF, Fibr&9H E{en@%ﬁlﬂ"’f—aﬁ%w ?qg%paé%gtqﬁglrpia ?I,COHHIeéP%)ng (ur ease,
renin, thr q)@bm, TR AL SSH IRleAtiOR FRateB itd éif?axomjspkﬁbrﬁwsﬁm@eef&@&e @00,

catal ase...), an enzyne inhibitor (alphal- antitrypsin, antithronbin III,
viral protease i @RI 9o WERNRORONISQLRAtARLRPONIHE B RN PMC 1), the CFTR
(Cystic Fi bpBsers AN AEATRARIGAOR, thE QA AsHEadr) HeeRhs - #7 dic Rt ale\méd N
dystrophin,  a anti gen class I or 'I'l, a polypeptide that can

nodul at e/ r egul at én thepsanseitoat togy mehn (iatdeagiamnes, "ablepsl 3 ispt i€ X dpRiBl e of

i nhibiting a bacty r'é-lgu’ralﬁ rcfﬁﬁé i'e(?el%'hcgég EGhpbRERE bl SRp8T uridss tHE KBhRRIENT
nti 71 Gpes, i

(anti geni c pol ypepti des, genic ep transdom nant variants inhibiting
the action of a ridarlyaigatesethrervisecbopexanplesthe term "aaceldprwidssias i nducer or

apol i popr of oi n (AHAY SRedle eGSR BT GP7C Bngiogenesi &

( aggi ﬁslt at : [@016]ndﬁfétt§trh Nand/or" V\mér@nagiueg@h}areirpbicw?pmefjmeéhiagdf Yaraf", Vascul ar
Endot hel i al G owh Factors VECGE, FCE fani. am includi ng CTG-, Cyr61
and Nov), an oxygeh 3ddPear a%36%('785/E‘Pr,n["ggbﬂ!%/%‘gﬁtel'%eWﬁ%Pﬂ@ecéﬁéjh%??'-g;r umor-
effect, an anti bagy,". a toxin, an i munotoxin and a marker (beta-gal actosi dase,

| uci ferase. .. % or any other genes of interest that are recognized in the art
as bei ng uskoPlY] fihe tefia "abait ofe APPIOXIMRtEY AR MRd BEreid TeAR? WANINSHe ti on.

[0033] Suitable aptirdd\RithiS8s dridGhodSrBtérally KithPtsd iofbigintviddgse encoding
t unor suppressorEHSen{as (e.gl. Rb," p53, D&E NF-ii‘,L, Wlmos tunmor, NWMR23, BRUSH 1,
pl6, p2l1, p56, p73es well as their repective nmutants), suicide 11 gene

products, [ | £ nept s bl it AgnGe » AtV infdriIB3 %6

transducti g@bglgg%a ‘is.edﬁﬁédé@] ﬁl‘kctg@?%iérz:’gj'éﬁgm %g§t+dcnﬁ+r§el zkér?rngéf erred enbodi nent,
t he poxvirus of trhean thatthiei ppadidais,tdosmpasdiops iasd snethedd ibclide denmeefereoodb]  Sui ci de
gene refers to a gene codin p i t n . . f a drug
into a cytoxic c oRan s[%%ge%]s, éﬁﬁt@t é(élggﬁ' soq%%gbﬁlélsgﬂggggim%% Of)i mted to
genes codi ng pr otveign dsdditogefine ptoatsictse compositiersearatmnethody, shalltthgan di ne ki nase
activity, an uracil, phosphoribosyl transferase activit ur i nucl eosi de
phosphoryl ase acthﬂugﬂpgéﬁgﬂo‘?o"g’%ﬁ?tﬁ ‘Efyﬁ%r?segflsaq)(aessée'atﬁli%{ﬂrﬁ?.gnf%g%lﬁ’ anpl es
of suicide genes cRfbosRibhBASBEHYEsIRNESIY SFAKES retited cdmpgnestsvautd net one

nucl eobase noiety are disclosed in the follown tﬁl{b| e :taBPOB8JieTabI el

Sui ci de gene pr ecﬁ*ﬁb‘d?ﬁﬁi‘ﬁﬁ&m@”ﬁ‘ﬁ&%@”@HET"@W@’\H%P?' acceptable carriers.

Ganci cl ovi rel ai diveggiids) 6 shAEMEhA leRM¥UbIngARYE!tRAN fracd/aleAfantd SRdther o
(E)-5-(2-bronovi nyl)-2"-deoxyuridine; zidovudine; 2'-Exo-nethanocarbathym di ne
Cyt osi ne deamni nas@MPORENSrABSIRRTsi ne

[0019] As used herein, the term “poxvirus comprising a defective gene” refers to a
poxvirus comprising a deletion, substitution or addition in one or more
nucleic acid of the defective gene, or any combination of these possibilities
wherein said modifications lead to the inability for the virus to produce a
protein having the activity of the protein produced by the unmodified gene.
In a preferred embodiment of the invention, a poxvirus comprising a
defective gene refers to a poxvirus in which the whole gene sequence has

been deleted. Mutation can be made in a number of ways known to those



Purine nucl eosi de phosphoryl ase 6- Met hyl puri nedeoxyri bosi de; Fl udarabi ne
uraci | phosphori bosyl transferase 5-Fl uorocytosine; 5-Fluorouracil thym dyl ate
ki nase. A2|d%9ﬁyﬁ$ﬁ%ﬂb [ 0039] According to a preferredP€W686WW@HTmof t he

i nvention, the suicide gene codes a protgein having at | east a CDase activity.
CDase is involved in the pyrimdine netabolic pathway by which exogenous

cytosine is transfgorned, in ur aci ns. of rol wij 1 pation.

Wi e Coase act | SKIPRE e ytiad Meombind T Rkbaus® ERERs oubod i Bfc.
eukangot es I(JUND,geﬂbmleJo? ae]iOXV|rd@arelm}aulablegagteearit Cﬂcmgyamb%mie methd@s?HOEp 6(()]7_| 15.
. BECK, etal.. Journa 10 197 no p X PRI et
al .. Journal of Il'ﬁcQ,SFFd”Q’PC%?é'g W“'Crﬁ?”f%bt%e?pi'ﬂé‘l%t“m%SDERS etal .

J. biol. chem. Jsg%étlvé‘%é’eﬁﬁavFPUSS%%rﬁ?ack)ngth }dlr%ﬂnﬁﬁarmeé@fﬁlaln mammal s
(KCECHLI N, etal.. Biochem cal pharnacol ngo , éwgp 435-46.; POLAK,
etal .. Chenot her &wthifacter gerespoCaprerzgs. 52001, "P@G4B]87 KIMs 6t kani nat es an
anal ogue of cyto .ng

541 uor our aci | %%mlaﬁﬁgﬁéO%Hw&gn%%ﬂﬁg% |$%ﬁ%t\%ﬁ{§ c when it is
converted into 5meoa@rumed(®xmm:¢xpre:aenm@%®ﬁ M«c@mﬁw&quﬂm ty, either
because of a nut tivat or
because they ar eazkgﬁu?égﬁ vpééf?g en @?4@?%9@?%@6%%@?)@?&%%@% cells,
are resistant toandRES 636NT3 (chIR@GENEUI@&@@RR@R/BHGNE(TRQMQNY)DQ?O no. 102,

B 222412127 ;(I LLﬁ-géRtim%g;ts(?ln ﬁr%‘%{{ai{ogéqq%%tpﬁgﬁ'?%%nﬂ198§hg %’r?ces encodi ng

CDase activity wen@hbdsoistioseeih theexampiesfthé preseht)a;ﬁplﬁéllc(d-MBER etal .
Cancer Research. 1993 0. 53, '&‘2@461 - 4626. Pr oceedi ngs of

e Rat Lo o Pl deRuantle PROIcher bpirus 266arPiog T 1 ome Al 3965 no 89,
p.33- 37. ; WO 9YRded dInElglhdiik of -variBusgekiliiueBs atd1gvdiiabehh®id 89,

untransforned cells al so becone sensitive to 5-FC_(HUBER, et al.. Proceedings
of the National AR=Rrampleftheypesipiayings, aawpoirtedCanayRax Ylusakeiromslia 1994,

no. 91, p.8302-6. f godgsn effect, is due
to the cells whi )elﬁugrh%l e@ﬁfg&?@&%mw%&kggﬁ%@t@lrf/rlétggﬁasrg%:’ér“agt INC?_@@‘IFU whi ch

n
t hen i ntoxicates W@%M@M@QQ&]Q‘%&Q%%W@L@%% N6 (a4 10 &% across the
pl asma nenbr ane. g:tlpélylﬁerty of 5- FU in diffusing passively represents an
advant age as corrpare the tk/GCV reference system where the bystander
ef f ect requi0D2q] tAsausedtherdie tb@tetrauc‘pox\fvitus tdfersdelal \éruamedmgmgetoeth@r essing tk

(MESNIL, etal. r oceedin of the United
States of Aneri cﬁxi'é'é fﬂﬂ%’g%“%’ @%rrﬁcﬁgﬁﬁ% %@’Z’ﬁﬁm ch Cbhase
offers within t h@cc@rﬂt@ctb té irgentiort babag;a/to tha Wdopwbmnaasbbfamﬂy,er gene
therapy, can ther ef ore re%%11 nder st ood. d[ 0041 The aa%(fh romyces
cerevisiae (S. cé‘f'%f@lpé? SEably H‘éf “&Qﬁn(':’ér‘%‘ HG ARE™RY ©ol i * codA

genes, which resmvby@hﬁ mg@ggméhe CDase of these tvvo organl sns, are known
and their sequences have been published (SEQ ID N 4; SE%‘rld-r 5 SEQ ID N 6
respecti vel [9821][ (5:@42]‘3"0@{%V?ﬁ?"é‘,'arvéré'ﬁégﬁ'”sé&@f‘dl WP P Yrdr @1 W&t er r ed

enbodi nent of thqz_m(r? WRH LS8y, LTN]Ip %ﬁ%e%WP@%ﬂGW\We% mrkavd ng a CDase activity
is FCYl, FCAl or or an anal ogue théereof. Analogues of these genes refers
to a gene havi ng Gapenhagen. diarcTan ga¢ W¥R 6an hRiUsRA MAGOTding feaparticuladyr e of
identity greater t ferably greater
than 90% and mod) ﬁé}gﬂggera ?&%ﬁe@tg?yﬁah %C%@&'V\? tc{]%ﬂg\%gﬁgpel% aci d sequence
of the parent gen@ccin@0vBis MIH\@OMDP@QGBJ 007857 d| scI oses a gene coding a

hati ve Coas08g ARSI L Y g ia A Hrae AR ANARRRE R 7 RO, o7 °

preferred enbodi pait) aid kkemembendi ibe onimlmqwmlbmlly dﬂ@NMgr@e@Me activity is

| tide discl 2005/.007857 f
ol ypept | e opr SSURBE 114 RASRBNAR BRI Farousk FRHTE BTG iR) ogues

t hereof . [0044] |déI|WrQé$r@é)é?ﬁcﬁﬁ1t§6£bNAV¢?éClﬁ§&@rtN@Slt@masuf@wdhcat&mts‘téasf or med
into UMP by the action of uracil phosphoribosyl transferase (UP ase) Thi s

enzyme converts ShEFUVH'Sn‘PQPOS’BﬁQWexN?@é?%m?ﬁyteBZHﬁB@%%‘ft'V&eéff% Yieed 8hbodi ment  of
the invention, the suicide gene codes a protein having an UPRTase activity.



[0045] The UPRTase in question may be of any origin, in particular of
prokaryotic, fun or yeast origin. By way of illustration, the nucleic acid
sequences erﬂf@é?“g@“ﬁﬁe UPRTases from E. col | ( ANDERSEN, @CTAP200899724ct er i zat i on
of the upp gene encodi ng uracil phosphori bosyltransferase of Escherichia coli
K12. European Journal of Biochem stry. 1992, no.204, p.51-56. ), from

Lact ococcus | acti MARTI NUSSEN e LN n a n of u a

gene encodi ng ur?@t‘é "Fﬁ%%%'ﬁg"r?rbdo% erséshértce'fd;g%g?%lfﬁl g??gg cé%rsze %Aaogtl S. PP

Jour Bal of BacL erde@kj(ilﬁ}drl\;lre’lgﬁﬂphosplggﬂeﬁﬁbclétﬁrdaﬂaydrpla@é?QdUﬁBasé) from i
cobact eri um bovi s ce o ene encodin

tI\J/%/ aci | phosli9R&?li l?d%?ﬂ%l%'g?é?‘i&aqer@ﬂ f@)?é‘bﬁg‘@g‘ﬂﬁﬁ S\F?‘guclfJ O% °

Bi ochem stry and ri'EBh@éle'J)ﬁHeshb Qe8tiboRtLiEEsRddsOBabactibAXat r’éF}eséﬂtts tR@ fifst

p.1117-24.) and from Bacillus subtilis (MARTINUSSEN, et al. Two genes encodi ng
uraci | phosphor i 568yMitadssier & BNA bipsynghesise dheivirabengymeis ssniriin s40UNour nal  of

Bact et i ol 09y. 1995, ciAl 1AL mKimbiiaPedAind beolndEmBssddsidub heldiglogens ext of

t he inventi on. nmost part cul arrf y pref erregwt 0 use a yeast
UPRTase and in p&ubumtﬁl desnghad RérangdRel The ganesIhatmncede $headratl/ R gene whose

e Pe et o fbohlo bR reflicbe IR Ehe 207 BhuARRIAIAPEARES 1 & o1 o1 2¢:

cl oni ng, structure and expression 0 € an mitant a Gene.
1990, vol. no. pbsrtrpnééﬁtﬁgvacarmaganmmdtmardtedbytig‘é kilmapasdHs ref erence. As a

gui de, the seque he ne ng UPRTases may
be found in the Rgﬁéﬁgp&f% eé%ﬁ r’??@’”ég Y’%?%‘tt'%é%]é’ﬂgﬁ% %gg\?gSPROT ENBL,
Sﬁ?gﬁnk, I\/efll i Ee mntaloghsEN: sedl. . VEsI8sk. geaalmo:am cm:jﬁswmeﬂlr*lw ek Ees an
gene | ackin ucl eot i in art owi ng the
synthesis of a UP%? OPV’G?W%r gggt 63D %ﬁ%@f} st%&%*é%n del et ed at
the N-term nal p%b&.h&%@@%@é%ﬁbumg d@srghatéamnvédab@ea B?tﬁ?é 14pQseinkh gre 36 in the
native protein. The product of expression of the mutant gene desr gnat ed FUR

111105 i s capabl 86dfDa pelypentidesi 2y eantainhinding sitas for nucle
addition, the trup c%%ggngtétﬁg% @@A@Gﬁ gggheJOL},Jﬁ 0 ?},I»]\gshy than t hat of
accor

t he native enzyne a particularly advan eous enbodi nent
of the inventi onnotif psai7el4le Sg!rérﬁ?é\tt@de%tai déqma/@ﬁvmgnﬂ% O-Bat i ve

or 1 g1 nal UpRTase P10 iy Benaharubil GEfbitel Bl Sfe e BB RRR s hepR 21 e

N-terninal regiorshanogiaet caﬂnp(rsthg Mcb BﬁgtDmml)q:repudess eachtpolypeptdeor

di sconti nuous residuyes in.the prinmary struct ypeptrde
consi sts of N-terfi'IRA1S aLERT F‘ﬁ%”'&%@pét?@rqﬁsﬁglﬁ z{??'ga § ??%Lﬂr%gqgntl ng about
a third of the meaetydieHGWELEanall eJownmaldsreg/Sa/cc/wmm/ﬁmeewﬂmase has 251
amno acids, its N par t i St he first sidues starting
with the so-call &4 }ﬁﬂ gaéﬁq“ﬁﬁ‘f?ﬁ fgﬁﬁWeMEramzft éoﬂ%ttestaﬁ‘gqﬁr't E’Fatb‘&si 'Pi on of the
native form As figg gbRémE of ¢aidudmpidkemes ar'etélah\blﬁlérrﬂg_r il diasBaseeVfer s positions 1
to 69. 15 [0047] A preferred protein hayi ase activity conprises an
am no aci d sequer%é”‘@iﬁ)‘é'@@ﬁ??sél'qry”‘ﬁﬁb?ré%qaé%%ﬂ“e9@43715% LM i dentifier
SEQ ID N 1 of ERQPHEREAYe1 547 Icw'@gssué 'Né %3%’4 NESoeHaBoakicPeasdioon 1 and

ending with the Val residue at position he t'erm "substanfially" refers

to a degree of |d&%ﬁ02t7yAM2t43|3%rDﬂ%@déén@@%E@ﬁ DQE11155PDPIEEEB A gr eat er
than 70% advant e I r 0% and
nost preferably ?tgé)fﬁr th %&ﬂ?ﬁ@ffﬁ{@&@?%?@?ﬁ,ﬁt’-ﬁj@ﬁ?&ﬁé&?ﬁgés t he
am no aci d sequertd8696pL225T9t NC_DA639I8 fok‘tﬁ]éﬁéeinddé@tt(l%ﬁéﬂ SEQIDN 1 EP

0998568 A. i oned above, .it may There may

be menti one@ag‘ﬁeglahle qe@lelrgneq%atgr&t}gs[e tr]?tr @‘%t ﬂgbéer:&agn%é&& %ﬂétn posi tion

2 (position 37 i mndheused amefml?&asm)old@pua@eaéeofoteermvdtame Jrlé48] Accor di ng

t o anot her preferred errbo%i n@g’; of the inventio the s ic'.ige ﬁene codes a
pisatepald Mesg

protein having atiefyse! BWEYRI: 8ffee Uﬁfﬂ?ﬁé]@“é%ma)" bnt
applications WO BtdRirPoand pbsHAABEOHSnOrAasesH, Iobﬁegdsmwdaﬁee@tatvaee‘num on protein

encodi ng an enzyne with two domai ns havi ng t he and UPRTase activities

and denonstrat e tdpenpagen ?%Wé’rgﬁtesaparﬁ‘ytlﬁfoﬁnﬁé‘hga@%(ﬁﬂfAUEQ'HE FCY1: : FURL or
FCY1. - FURlleoq(//oe f%&é oy 4r4| gyl expression plasmd increases the
sensrtrvrty of thetr ect ceI?stoSFC According to a nore
preferred enbodi nent of the |nvent|on t he suicide gene codes a pol ypeptide
conprising an amno acid sequence subst anti al | y as represented in the sequence
identifier SEQID N 3 (coda::upp), SEQID N1 (FCUl) or FCY1l::FURL. The term
"substantially" ref ers to a degree of |dent|ty vvrth sai d sequence greater than

b X aVYaVi D P S | L Y T A P raYavYaVi L DY S P | L Y T A P r aYaYaVi P | e a4



[ 0051] According to a nore preferred enbodi nent, the poxvirus of the invention
further conprises a nucleic acid sequence conprising a gene coding a pernease.
[ 0052] Per mP¥Qa%PE¢8ts t o transmenbraneous protein i nvolP¢dEFPPWSPNE0t r ansf er of
a drug conprising one nucl eobase noiety,g or a precursor thereof through the
cell menmbrane. [0053] Pernease conprises but are limted to purine pernease,
Cytosine PepBSs AR LRI d LABSARINE the pbRARALOrRE Mudhith fufing; PT of ef Fed
enbodi nment he ™ I'hvent i'on; pérnease I's a purPne or a cytosine perrnease of

S. Cerevisiae. Themmisésahiafertive dBRmeNeers of S. cerevisiae consist of the
purine-cyt osi r e, known as ECY2 . and th aci er known as
FUR4 . The @hgﬁng@\?{@g %%‘ep%'?cr?é’ﬁéé‘,F'H&%'"ﬁé‘maéﬁzlkgvﬁﬁhrfgf”&fqg@f"ﬁ{“gns and

adeni ne, guani ne salvageyatiwdyer pyrimidiHecddoxgribaiuetsbtitbgyythasit. Pheasma menbr ane
(Grenson 1969, Jund and Lacroute_ 1970, Pol ak and (%enspgln é??B, Chg/val lier et
al . 1975, Hopki ndeaitiog)catalyieshby Feiwolyesihe Hans/ar ok 2¥-PROSRNAHd" - ns por t of
5-fl uorocyt osi ne,fro:ﬁpAqtp%@gié%x?jmﬁy@%ga%&)%wme]{ﬂ%idin]éjsrd and Lacroute
1970) . FCY2 gene encodes a protein of 533 amno acids (58 kDa)_initially
predicted to havénqrmpivgspm@tﬂ@?é%)-éf?@cmwmstnw%ﬁﬁtyﬁg(2(-WB@? Tds have 1990) ,
with nine now fayg i : : hl LGk ar
affinities for t\hée%%%r%Ewﬁéalc?a%%%%gbggé%?%)g%ézﬁz%gﬁ?ﬁeé?}étghgﬂlu'.t 1992) .
Uraci| uptake i nffornShometetransracThey aredensitive totheecdhagkiinhibitorsrddBE, orFUR4

(Jund and Lacrout 70, .Jun 7). 4 ] uraci | - synporter
(Hopkins et al . iﬁé'é’)g Wg"ﬂ‘:é‘a%]r& ﬁ%{%é%s@@ e)fﬁ’ 55?45% 216?13%{'88§§{W§%p lrtg‘t"ggu ds (71.7
kDa) with 10 tr arfdssidveanmudb marroweasubstatesmadifaity @smpardd/idrigpny ke N- and
Ctermnal tails (Jund et al. 1988, Gam er e | . 19964) . 4 tein can al so
nedi ates t he trar?g'ﬂ VB'?°%’D°WJF%}8 (ﬂﬂoéxli‘rI'J,'”ea{‘Yj(‘gr?é‘ldé(ﬁdﬂ%gfégr%%?‘ﬁﬂ(egL?ﬂd and
Lacroute 1970). [SRRkbredrvaccing vilus eMading kinke CYGmplest with diT T engiglita bl y
available in the swi ssprot database (accession nunber % 64 and P05316
respectively). Prf‘é'T‘_HPS&%'_,gnpg%ﬁ@édﬁ’é’éb’ét’f?gé(n?%’QEiE{zIp ence chosen fromthe
group coﬁpr@Fﬁp PRV G Cdde &RABYSRE JORQebBnNMNdImahddSELbRINReR 48 di scl osed
in patent application WO 2006/048768. [0056] Wth this respect, according to a
preferred enbodi ravatabie in the arhFenexample: the tpachirgeEMCEARb LAl 1SystaMife group
conpri sing FCY2 : UPSBIE AN ﬂdlﬁ' 4 and FCY2
refers to pol ypeg:tgﬂaé;Hh§5a?23V'@nn§gm ng%é%‘%ﬁgéggécdrgﬁe@hg |c§ntﬁ%(\;/‘§ﬁ%t | east a

deg][ ee 8}‘ i dent i ﬂlyyrghﬁéwtlérg%sdmﬂ’mniadmph é@vé@L@nﬁSgcweéfestelﬂmé 80% Cen
preferably great a n - t he

am no acid seque?@gtloYatGaer{%g?eﬁ'P?‘gf’tgt’éﬁilﬁ-‘g@ﬂﬁgg?lggg%g 'g{raghq:'an%g%ce{%g\fﬁb whi ch

r ﬁt ai n?] tﬂe ab: : immggdirécrtemwm theaa%n llng)dimntlp;).rlio?ia;g tbmidhe:kiaaémdeﬂe}adi ety )

t hrough the ce menbrane. [0057], The skilled, in LS aple to choose
t he pernease whi %UW-%%’@%@%J”&W&%VPL Q?rhgo'%é'gsh’zégf‘@ngalr of the
drug conprising ®yatdnielaRAHESEatioh sita/rechPbineievaicthia FEd&egndsdiny thear e
preferably associated with 5-Fl uorocytosi ne %5- Fc%r'ﬁ Lrg058]é According to a nore
preferred enbodi f¥ifsine ¢RamiBaskH gee 8nd pyRsEaHGRYIS e ‘9"_”? T‘ﬂ“ﬁ_&?cytf’éﬁ%ri se the
el ements necessanyaddp t?ﬁ%r-@ﬁé}ﬁﬁcséér%ne@reésﬁtﬁl AME bRIGhgaibe oPSurvivbBiRest . [ 0059]
According to a nore preferred enbodi ment, the poxvirus of the invention may
further conprise mine. €hrearmieseatabie 99PyVval S0, nhd4 ok BR8E4P3rcanrba weedhigel ei ¢ aci d
sequence conpri si L r e These el enments necessary
for the expressi &Eg%ﬂegﬁdgﬁ%ﬁg %‘%gd(ggfég f@ﬁ?ﬁ’?&%@'&g}and/ or the nucleic acid
sequence cojfpe8}siAugordingtvea prdémend empedinems she popviiused théniventiarefrtber equi r ed
for transcription of %glﬁ-gé%\%ﬁ&’n:’:?bgfl\‘lé and, if necessary, for translation of
MRNA i nto pol ypefPinpe" ‘P pronoters suitable for use in various
vert eglr ate mag]erﬁeoxit&iidigé S‘M'r'rrl»ﬁf)ypm Gntlbetﬂildhlydidlaw(dtﬂmse,%@ ek duzg) e, ’
sui tabl e pronoters include viral . pro s, like RSV SV, Sv4 CW or 7.5k,
vacci ni a pr onot ercatalyagsdhe nxds ﬁ’émfﬁﬁé}%uhéraéﬁ&yf%%%ﬁpgﬂﬁt'% °are isolated
from poxviruses erésenteDKMJ®BR iodK. dWPBasePiblrefiovifbldOTP oaTthBIdNTR posl.

Al ternatively, one may use synthetic pronoter such as those dF &K bed in

a
CHAKRABARTI . . BidtdgensrajingiUMBois inyedvesign beth mgintajping th al ..
Journal of Virol ggj ; %ﬁ%{ - ] MRy Vi rol ogy.
1990, no. 179, p.gg@ﬁ%hogghagfﬁmg o ?ﬁgffgﬁﬁ?gﬁiﬁgﬁggﬁéﬁﬁgéﬁwear|§ and |l ate
poxviral pronoters. [0061] The nucleic acid sequence of interest and the
nucl ei ¢ aci d sequence conprising a gene coding a pernease may further include
addi tional functional elenents, such as intron sequences, targeting sequences,
transport sequences, secretion signal, nuclear |ocalization signal, IRES, poly
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[0064] (H) said cell is cultured under conditions which are appropriate for
enabling said poxvirus to be produced, and [0065] (H ) said poxvirus is
recovered frA2OHESE¥I | culture. [0066] Wile the poxvi PGI/ERENSHO7®our se be
recovered fromthe culture supernatant, git can al so be recovered fromthe
cells. One of the commnly enpl oyed nmet hods consists in |lysing the cells by
means of consecu e h 1 Vi rions
inthe lysis supir naf’g%fé ﬂph%s% ?ﬁ%ﬂglacﬁf%eer{ggol%? Hblt% ek'\‘é fied using
t he techni ques ofthd REL gebhe (Mﬁﬁﬁmblgrﬁpblem,ﬁmﬁmﬁ’dseamb hkS@Ooho 18
ultra-centrifugati [N cul.ar throu rad| etc.).
[0067] The pr eserﬁ‘tfm‘@t’%g{é Iall_l:lé Vé?/%eggggr i%#p?o@j‘{gé Cfc e rrprl ses a
poxvi rus accordi fige F2L BEe bMenldceinid virgdgaiaiaibion genblnkviahecassient i cal |y
accept abl e exci pi ent 0068] A conposition cco%gl_réggt Q the invention is

nore specificall ;F‘Umheéf\ﬁ?@ég?ﬁeCt%Bcﬁ gl incatiensoet the e{n XMt  of

di seases by nean$,Qfine8¢echbBflaRie alkE 4vildBE th §OEnk! @%kamauerreﬂ at
proliferative di seases (Cancers, tunors, restenosis or ained at

di seases associ ategessiramuMber NGseRPI9S: BRI24394 a{‘é@J,thsW(éY@%"r%eurrat oi d
arthritis, OSteolwq%ﬁ%h@ N%%&%ﬁo‘éﬁ@?g%%@@s%%%@ g4 Af\hﬁ 3gggention can
be made conventionallTy with a view to adm’nisterin o cally, parenterally
or by the di gestiNG& 00666&.NCpOGE300; bI_a0332, N&@@ﬁé&& iN@1Q0 18Rf ecti ve quantity

phar maceut | oal |y N00ne a0 HeLRoBer, AT BNET By P70, RERIT8P. " o oo

nunber of rout es YO EAdBENDON AL 5B DQEXEIHY, &0 68, X¥BIBeY8Td0,0ned are t he

i ntragastric, sub C,  i.n scul ar, intravenous,

i nt raperi toneal 1%5?%&%94&*%5?3%?@& and Mﬁt"g‘g{gﬁmnary and intratracheal
routes. [t)bsopa\%@o@fngt foes prefdrfLemBbdifient the BbiEmiks accbidingtoady ant ageous f or
adm ni stratl on to take place by neans of an aerosol or by neans of

instillation. Théveatph '\%PP%‘ﬁr'ﬁ%aﬂ"‘&Rl@'%%@ igterestsi ngl e dose or as a dose
which is r e[l@ggi]eqin Qrbré’f@?rearen{ﬂbrd‘ﬁ’né’ﬁcﬁfr%' RUtTei@bEifTof itdaEL ddiithiAs af lcBBt | nterval .
The appropriate route of admnistration and dosage vary depending on a variety
of parameters, fonesgaupnae effieteresdieprediag a aehe piedush wdiahds Beherepabisl or t he
gene(s) of inter r h r se al
particles accor d?’?\éle%'ﬂe B% taltﬁgr% lglﬁ{l)cﬁg%%ﬁ Be fP] orrru gt ed |Jrﬁ@ﬁﬁgn?g/rh\¥h:)f doses of
bet ween 10 and 1(mzas amharmpbcalqgnealfmrrpmtegtmma@ty)ty whenadivagieleosd y 10 and 1013
pfu, preferably 106 and 1012 L r . ahl 0070] The
conposition can glpgropnﬁkeljrxjt}?ea ggtﬁqt,{g{ﬂ%’c '%ﬁEg ' ] uvséﬁ%mprﬁgﬂ aé@%?%sl[ee%t which is
acceptabl e from ﬁlhespbamdmmmuimalshpwﬂmie mbtemteelvagamstm Ulsaasesoi ubi li zing,
stabilizing and preservi agent s cas nj.ect ab

admi ni stration, B?g?’érﬁg’h %P'@?"V@Pp’ ?Pbprﬁfﬁ(’gﬁ’? Bﬁt'\f'tﬁ '%ﬂ”%&’ué%‘ﬁ

non-agqueous oOr | %Qb@dfté@ tSBé wlhed.to |atb6h%ﬂ0|bﬁeff€c€§ﬁlﬂié3§btﬁ§e ar sisp@pbtordese or as a
mul tidose, in liquid or dry (powder, lyophilizate, etc.) formwhich can be

reconstituted at Seiediggass Qstaﬁjs@rlﬁjéil%’g "atbﬁtsb'ﬂ?‘i’ gae %ﬁ'?%ﬁ‘tthe["ﬁé"'ﬁf} The
present inventiony ﬁﬂlesﬁeéé‘ﬂtqﬁ\?éntlbﬁ d dthelsiRoling® ReIBPeUNS midiecl HEPOSI tion
according to the invention for preparing a nedi canment which is intended for
treating the humgenerllnrelates hisoehoies tayerults previgusly obtainedandeai cament can be
A b e L r FEkdohabf), okt Mtﬂgut%m'e pBMmbR SAYERBHDradRERGlher, 110 an
accessible tunor, into means an aeroso nto the vascul ar
system usi ng an apenbom aat:talmad Hetoé)taln euch pharmaspimal pvpade. Awesdisgs in

treating or preventin nce i,S i esult from unwant ed
cell proliferati E#hecﬁh%rﬁvio\qa N se&b'gﬁ?%gflpgeﬁ%t\ﬁ%ﬁzﬁ%r?g@élégo#eﬁti oned are
cancers of the bme&sblogeds tohaemargeueel(sun-ntomnth it i iatrodilesie Adnashtagebusyy papi | | oma
viruses), of theﬁgr ostate, o of the

f.the |i
colon, of the pas@ideeguenge pHg eé?%r?é’&ﬁae%?" ?rh%arggs%%%%‘ﬂg'deo?gﬂ%léa\ﬁp’fr ynx, of
the central nervensagdRicspréptdadicipohlpepti®agivingntthefagedtc bt pphilgfidhones,

| eukem a, etc.). An other preferred use consists in treating or preventlng

rheumatoi d art hr MQF§”Y0§t%’M§’@PB§‘P i yiiergepd fo bg §@3é§€%3'%t§§@épﬁﬂdé'8t *f& an
i ncreased ost eoclagh,aebfiod ltééardlésscéf”&fg $Ad R 1y cBs BRI R Hof dndof

cardi ovascul ar dlsggses for exanple In'order to inhibit or retard the
proliferation of the snDoth nmuscle cells of the bl ood vessel wall
(restenosis). Finally, in the case of infectious diseases, it is possible to
concei ve of the nedicament being applied to AIDS. [0072] Wen the poxvirus,
conp05|t|on or met hod of the |nvent|on is used for the treatment of cancer,
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[0076] Furthernore, the conposition or nmethod according to the invention can
be conbined with one or nore substances which potentiate the cytotoxic effect
of the 5- FUWRBHPODR*ay in particul ar be nade of drugs PMAEEROPPHNINI t t he
enzynmes of the pathway for the de nova kg osynthesis of the pyrimdines (for
exanpl e those nentioned beI ow) drugs such as Leucovorin (Waxman et al., 1982,

Eur. J. Cancer din 692 of the
product of the et a\lf)qc)hl erﬂt'g?s an Brc(t%mg Méﬁar&?l@ ?H@efwgﬁulﬁﬁ%‘%bl tion of
thym dyl at e synt pigeary egspleith@se polgpetsticies dsat can cbh'epepeaib fmfdeié’d&lﬂ;e othi ch is
required for replgls?atl on, . and, fi nal. flTé,hdru S such as ne xat (Cadman et
al ., 1979, Sci endefigigpt Proteifis in ppean Y CT9FRISH A s&l oI ate

reduct ase and i ngxRagh fkid BfediO lirit oPB%v(enlra?ﬁM%u@ﬁamltﬁwo@@ho&wyat e),
bri ngs about an increase in the incorporation of 5-FU into the cellular RNA

[0077] Accor di ng c88 alscbimaemity ¢W@ﬁf‘9@ﬁ'ypﬁﬁf@%"ﬁ@§h ARh 2HCNANICBPYS t he enzymes
of the pathway f%rnn?é\‘?tcpﬁroo&k’é)ahh ?\tdﬁ%élltﬁarorfe b@ﬁ‘seo)ﬂF bothdi nes are preferably
sel ected fromthe gFfoup consisting o ?p hosphonoacet yl ) - Laspart at e;
Moore et al [0932]9@gamlemwmlynapadmemodegby BheraERfic pene srcdludedsangs, A771726

and Br equi nar ( CeAngy 05 oHORBE3ERa A ofafimg nfloian, JyBASE 45, T/Cm 127

conposition or nmaktmdllamlc-dr m-ﬁsm,gum arik-1i2nadurnpomearasis frctardiibiFhealcalboh one or

Cubst anes. of feceUE RS TP RGP e sy Hiree i RghURgEY | o
associ ation or i rpow@Etnd@(BDn B7 .2 anthiee moa‘;p@soagmatﬁorafacmd*wg FIX.Lhe
i nvention, there

C, cycl ophosphamgﬂ% thdastar ?]Ie{ﬁns S?”B‘g%%&’b‘ E?@B'gféh ﬁ@ a%&WHﬂFéCtm tomyein

hexanet hyl mel am nesF bhd Heak@), drhémlyaEdUeédse, ﬁgnudaﬁ@hhﬁrzlrﬁ@ral|@mbterrms@bol ites
such as, e.g., gentitabine, capeC| t abi ne, 5-fl uorouracil t ar abi ne,

2-f1 uorodeoxy cythitge ﬁé'derﬁdﬂ%??é%ﬁeSOpd%t?@ﬁﬁt éa"c‘%ﬂﬁ)(a@x'“ﬁ iter @lRber exat e:
topoi somerase |1 JofifH fid kit SnBinAH, vifal rote%ﬂﬁ%‘ﬂbF'p‘hsnﬁﬁ’édéﬂpé&thoret oposi de,
t eni posi de or nitoxahtrone; topol sorerase | inhibitdrs such as, e.g.

i rinotecan (CPT- iribitor-RAIH] th@(ﬂhW(%v@}IC WWSJU@M@WP@NBSB)WWW%M ecan;

antimtotic drug g Wﬁ ,qtyél, I i pe,
vincristine or V%e%;tﬁ?%?%ﬁ%rotglgh@su %ﬁ%erl va 5 nuog‘é:'ldlg l%ﬁl 5' ci splatin,
oxaliplatin, spi rpmpjpaptldmmabcam:mddutaiteitegmm emr@mlpn‘ﬁlheelhmrmmem@ns or

nmet hods accordl n ot nvent i n also.be use th

radi ot her apy. b}oe R(ie 8%9?8%%??%@3'”8@ %ﬁt%rbaé’spaé%%ﬁ? §Pﬂgal E}]%‘%tﬁﬂ Y'anentl on
may al so be use iits deoabmaht Gintigetib pOWeepfdemamlgﬁrﬁmeplmesttsansdohmGhMQ but not
limted to i munonodul at or. ents. su %yp tt) gr

interferon, int erVPEJﬁ'P(tF‘r‘n"'("Pﬁ"% Feen am_arze p[q%etg 1SOMRS 'ﬁ Tg) or tunor
necrosis factor; BB ihdader af frid@itol (Bax, @ai, Bcixon) @fcy&%ltétncsagehaqmreceptors

such as, e.g. inhibitors of Epi dermal G owt h Fact or Receptar (in partlcul ar

cetuxi mab, pani t iifniP- )z a0 @palRARIRtEMARSAL ARAY. m%zh@ﬂb“h'a'&ﬁ‘%l ni b,
erlotinib or Iapaatnpmg rweﬁé (A Rhd e@d@itaﬁ\‘”?%n'%‘?\‘gﬂfq;]eﬁﬁﬁ pdFRMiBe [rRATIQT

Receptor-2 (in par ar trastuzura and ‘agent at affect an |ogene5| s
such as, e.g. i nifNasoulanEndetbeligl @tfo\ﬁhd'iﬁqtmsl Grarfdale farmibye €6iN {@milypar ti cul ar

bevaci zumab or r | pﬁ% intd o he Drawi ngs
[0081] Figure 1. wll?d'@’lt ro Sé’ﬁ/él;flgv/l i gfs a?odxg_airg'ao éa\?gé%{% I Q viruses infected
human col or ect al polypeptidehédnd ao¥o)i-tuhoieffent| drsantiboflgca tirmtana MO of 0. 0001
with the indicated viruses | 4L - (A))
were exposed to VAMYEPX ?‘écgomaé%?%(ﬁegrg%a?—t&s'éé%ﬂucfrﬁFa\?evg Orv%é/o sured at 5
days post -i nf ect igehes BEmtdrest th@tra?eeéwgemeldn ithie e &6 deingossefifl farehé ul ar
viability in the presence or not o | ues are represented 23 in mean

S.
SD of three indi ViegHBeMRLPEPYRTHGR CHAL! V\E?'fﬁ?ﬂampﬂe cell nortality due to the

replicati onppBaft @nt‘ébfe%?ﬂlstun{ogggﬂés incllide ®ulare Mdt likifeli Qo HRIBBIdNCBdihges to 5-FC
of vaccinia viruses infected human col orectal tunmor cells (LoVo). LoVo cells,

infected at a MOtUBPr SURFTESSORDEREY (Fe0-i FRRIRSS% @@Q/lNFu%e\é/"Wrﬁ)@H‘o( M@STK- / FCul
(N) or WTK- FAL- /di( 0 I FC. Cell
survival was neasur edHaf})ggﬁ'&;ls%ggs???%% gvgyggrt]w.sreg V\gl%gts:z:}p%gged in
percentage of cellular viability in the presence or not of drugs. Values are
represented in nean SD of three individual determ nations w thout the cell
nortality due to the replication of the viruses. [0083] Figure 3. In vitro
repl | cat| on efficacy of WV K—/FCUl and WIK-14L-/FCUL in LoVo infected at a

Fa% P aYaVal:l P T P 2 . LA - T | o I 4 D . ™ P L o T \ 71 .. - L



24 [0087] Figure 7. Mean tunor volunme SEMof s.c LoVo in Swi ss nude mce
after i.v in\;vectlon of virus. 11 days after inoculation with tunor (pal pable
tunor), miceVReY@¢¥¥at ed by buffer + H20 (0), or buffePCHERNRIPTY or one
i njection of 107 pfu of WWIK-14L-/FCUL +1 H20 (0), or one injection of 107 pfu
of WWITK-14L-/FCUL + 5-FC (5-FC adm nistrated 7 days after virus inj ection and

G103 120 S A B Bl P

WTK- 14L-/ FCU1L + ihje
WTK- 14L-/ FCUlL +t|’5m5611<(t5ﬂ|§£grmdkﬁ nistrated fromday 18 to day 32 and from day

40 to day 5 mal retrea FC at 100 /k tw ce a day
by oral v@ééﬁl ?de%ﬁma'ié% Bgfiﬁfé W%g' '\5\3@% pofﬁﬁ@%? gure 8. Mean
t unor voI une  SEMwaintisn urther chiaptised @BlLieRleqgBmet unor cells) in Swi ss nude mce
after i.v |n10ect|on of virus. 11 days after inoculation with tunor (pal pable

tunor), ni @03l SuiGidegere EﬁfeﬁdP?eﬂenﬁ QNI DPTOtIR aBler togonyert aprequisor or - 107
pfu of WWIK-14L- ol{-ggp, ,Hfgg(cg)ox,co(gonqwungfu of WTK-14L-/FCUL + 5-FC (0) The
animals were treate t‘) 5-FC"at 100 ng/ kg twice a day by oral gavage, 7 days
after viruslODBfle Suicide aﬁ@ps:l@pmwgsesouxmaot limpitast toygengareoding PRtBIaYNG wi ce a
week. [0089] Fig i us in
confluent cells. Hg%@rngg% Hﬁ\f] EItH'{/nH.HmQ kYH%%E%&GlFJLSﬁ L}{g{]‘lsjman tunor) or
U118MG (glioma hmmaapmon’msyl tcaﬁsfesas& ectlvny,eicpwma/wudheomm szprry(aS)e WI K-/ FCUI
or (0) WITK-14L-/E |nf | titers were determ ned.

Val ues are the rftcfl%’baeqca% Eﬁ ﬁ’yé%t g#na\%feraﬁ}slv'l{)ﬁ dividing cells versus in

confl uent c@bB?] Hxaails <Eﬁsght1’@ dénes &at caoresbonding preduedats iohadirng di ng cel | s
versus in confluent cells. PAN ancreati c huma (Lungs human
Viror) or UL1BVGCOHIRRSHCaaRs Mty arspatparelt TR WS BRIGT u of (1)
WTK-/ FCUL o03§0) VVTK-FAL-/FCUL. 48h post-infection, viral titers were
determ ned. Values are the ratio betwef B y| elds of virus in dividing cells
versus in confluent cells. [0091] FigdPR®MNiral titers (pfu/mg of tissue) in
organs or tunmLﬁcncmtgeday 6 and day 21 aftepretrug. i nfection into Swigs nude mice
beari ng subc Lane du @uman runors with IX KEgs, |~|'|—U of VVTK-7TFCUL (1) |or
WI K- 14L- / FoUT Yofdine KBasen09o1 Figure 12| WY titers (pfu/ng of |tissue) in
organs or tunors at day 6 and day 21 aft g6Gancislovin nfed@dic on aridt o eSter;,9s nude m ce
beari ng subcyt aneous human tunors with 1k eﬂg{g JI\:/ Il of WITK-/FCUl (1) |or
WI K- F4L-/ FCJ1 (0). [0093] Figure 13. Sprvival of Sw ss nude nice |after
treatment with 1x108pfu of WWIK-/FCUL (N)ABICIOW K- 14L-/ FCUL (0) by |i.v
injection. [Q094] Figure 14. Survival ofvigaegsonpet ent B6D2 mce after
treatment witlh 1x107 pfu (A) or 1x108pfu ) K-/ E

WTK- 14L-/ FCY1 (0) by i.v injection. [00 §5F‘§dh?’ﬁ°"i®/') Cg?f@‘&gp Suantity of
pocks on taills after i.v injection of 1x[lai8wabineVVI K-/ FCUL or VVTK-14L-/ FCUlL
in Swiss nudg mice at day 13 post-infect n t-infeaction.

[ 0096] Fi gure—16 Aver aép qug_nti ty of p_\g’ﬂigx% rgetﬁén &’%a m%%% inilecti on of
1x108 pfu WI|Gytds@idldeamindsé K- FAL- / FCUL i nS-Bwiosgyieside m ce at day 13

post-infectig nfect Fi gur 4 cAvar age
gquantity of porbcﬂiigggﬁél ﬁ%sp%é?ﬁq@ﬁasgv i nj ngrﬂllle(t)ﬁ'%%ﬁzélxl or %ﬂ;ﬁ%{'f\"ﬁ'@%{v FCU or
WI K- 14L-/FCJL in Swiss nude nice at day|f/8dgakipei nfecti on and at day 31
post-infectid i 3HIS oYl tBindBrase AV er a08. Filldaidlobie.0f POCks on taill s after
i.V injectiorn QB?CL %x?%%()ﬁ? UVWInK- 7a|§%UI or | WI K- FZL I/ FCUL in Swiss nude mice at
day 15 post-i{nfection and at day 31 post}PH4OEAH. Mbde(s) for Carlryi ng Qut
the Invention t@ﬁamtgq}mggmst ructi on of vnﬁi.@@thpﬁ,a@m ds [0099] A shyttle

plasm d for detetingt4t—was —construoucted using the DNA-of—vaccrnia virus

strain @pdﬂﬁ%@eﬁ%@%@l%ﬁrﬂfﬁ!mmmﬁ‘?‘ﬁo pdiveation the pHCKeReRI nase gene

and_expr essi ng e g8 R Mot MARdvi |@&§%farc9d>aé£aefcﬁ,ﬁw@mase%aéwméoqn@ﬁ@mter pll
K7.5. The DNA flanking regions of |4L were . Priners of the
@@@\cnsm Y

downst r eam f | ankipygmiding metahohcmtmo@ydoyswhlcrrw@@u tengomestA TGA TGT

$$ PiT KF?ZEQ!’SD Ngéar%wr@gggyac/ S|¥dr8§/ %g@{ﬁﬂ d?n c@ﬁ'I%r;\g}rgsa%{or ‘tl.eSGlrQstc?gariTT

regi on were 5'- @GaCe bEEh CEmonsated @ pakao@s@nd lo@er eukaryotes (JUND, et




26 (SEQ ID N:9; Msc/site underlined) and 5° - GCC CAG CTG ATC GAG CCG TAA CGA
TTT TCA -3 e‘%jSEQ | D N:10; Pvull site underlined). The anmplified DNA fragment

wer e di gest SMOMPHOF st ricti on enzyme Smal / Sacl or Mscl FPOFHPROOEPY720i gat ed i nto
the corresponding sites in Ppo/y///plasqmd. A repeat region of the downstream
flanking region of 4L was anplified by PCR using the priners 5 - GCC GCA TGCC

GT G A GAG AGS Tho-BET Eagaedirdorl. 3.2, mRIIS, BERRTE A et | nea

and inserted in F.’mmd/bfabmﬁb/dgyﬂmzmqnem pr@tﬁ 28. ;i HOEPRICHpetli i nate t he

sel ection cassette dur,i t he roductl o) | ection
cassette, corresp@HHﬁ'{@P%@‘if’H ELSSPERT @u %@ ?h%aér s'?%BEégn?fgl of pH5R
Vacci ni a pronot ery pAHeRserdasinb 260, psb91§29|)/ﬁﬂisrlﬁrbtrﬁtpreseﬁnhy///pl asmid. The
obtained plasmd is the reconbl nant shuttle pl asm d naned AI 4L faor deletion

of 14L gene. [00T0WPMAIssHARGHLIN. g5ak d&@ﬁ%@fﬁé?ﬁ‘?fd’@@@% 9GNSt Muct ed usi ng
the DNA of vacci fj b UPGLARI &t 0 B 2 n9R2NYBRISIES027) . The DNA
fl anki ng regions were anplified by P Primers of the downstream

f1 anki ng r el§i040] FDastialor dearpinatesGn azn:akogt@@ﬁcmoww\cﬁrﬂmcm@nw@ CCA - 3

gl'iEQCICB N 3'13( SEa% ﬁil &%y‘#@ﬂﬁmf élf{]@ﬂ%?\ ?5 W‘:gtrl nmer S%meﬂ- ssff\gaﬁ;TG e

regi on were 5' - GHhICAROIOKBE WHeD MTCW@AN@GUAMUMRXS»BUN(F&EQBIISD N: 15;

Pvul | site underli 3" (SEQ
ID N: 16: Bgl || su"’(qléqtﬁagﬁqs"’}?&ﬁ"t'v'ﬁyhg gr %%O%K‘%?tﬁ’%nw\k%%va%%ested wi t h
restriction enzyngre Gané bhédeimg e @gymle/d?\uebhusmnhey iagahatiraliytdzfitieat in
corresponding sites in Ppo/ /// | asmi d. epeat .reqi.o do stream

f1 anki ng regi on JRiSEERY sa% ?W@H’"BS} é@?aﬁ%rqﬁsts@rﬂ %’é?é‘ﬁ@sg GAG CTC
ACC CAC ACC TTT %ﬂgylop‘/ﬁacfeﬁol_?_bﬁE@meé\HQf §@11‘~|15SIKIELSTIIREJH engd) and 5'- GCC
GCA TGC TTA TAA CAG ATG CAG T. (I X ghl site underlined) and
i nserted i n Ppol ournaipéBacigriorpgs 1988e3Q-1f bd- %?\24 %12.173éd Y 6°Rf3sti nat e t he

sel ection casset trﬁarﬂh'{a'll{a‘rgcélpﬁnﬁf\f?ﬁiiymﬂé)ébdﬂengé‘é @ﬁ&ﬂilﬁ@ CDags acthVt§ wigbect i on
cassette, corresponding to fusion gene under the control of pHSR
27 vacci ni a pr ondtaesferigdacanersangitive to5tite(HABERsatal. siGagcenesrargt./ | pl asmi d.
The obtai ned pl a t L.l or

del etion of F4L ée@r?g 'ﬁ‘ﬁ%hrggﬁﬁg??%ﬁwu?%goé&ba?n%,?é%égc ni a 3?@5@;@ [00101]
CEF cells were |n4cezmteed/aﬂ3drerwsmm@lﬂ/@mbﬁjamsaofv4mwa 1292 00i8% pf3H t he J2R

Ki nase gene, exprgssj 0 tic pronoter
pllk7.5) strain ﬁemagﬁ’%ggﬂ%@@ﬁ@ )1 a%agﬂ; Curbaﬂtc]%gp{%%rn‘g’fc for 2 h, then
transfected w th untrgaSliornedpelecalpd batamebetditve tecHRBI(HUBER lettat..e pl asmid (0.2

pg). The cells were inc. r.48 h at 37 Diluti f.v' erner gi ng
were then used t dPAP gscW&g@é%f’e@?/l%‘%olﬁmé/@(f‘éfﬁngﬁsﬁgg’ S)n‘%}éfeﬁi g
Hypoxant hi ne at fA/ﬂéhcéﬁggﬁﬂ{d@‘tldBBOZf-G ;LSTrﬁngménom@mqhwmhag tdriviedl a
concentration of 250 pg/m and henol i ¢c acide at f| nal ncentration of

250 pg/ m . Fl uor é’é’é@ﬁ‘f’e(éﬁq 'ﬁﬁéle;% & Galls Whighrare SXREgSsHIg)th ﬁl S were

| sol ated and sel eftiG, gé?;rretﬁ]gssa}t@r %lcﬁQH&‘ﬂln@ém@ﬁé@ﬁe‘ %H%ﬁ%eﬂ@a}ls in
presence of GPT selection dium The presence or not of

det ermi ned by 40 S@?mfﬁgwmrdmwﬂwfgﬁs therplasn meankraee. dTév%prO@ﬁrtvegﬁon Af t er
the elimnation gd to infect
CEF wi thout GPT 0] ByERR Aty rdebPechiich SafaReH Kpiparet Rl eT

Non-f | uor escent pk/@f\eeference sy;sibmt wﬁemﬁnews@ﬁdeﬂeﬁeﬂt requingsithereita beEF.  Fi nal
reconmbi nant VWV viruse e anplified i : virus stocks were
titrated on CEF anﬂc’i \ﬁﬁ r?fsg% er' ﬁhget‘?@?%%'qdo&énsﬁqﬁvlg&lto 5-FC. [00102]
Hurman tunor cel | sProeeedibgortia dedoby/ Adzae’en&sqféna/mes béttmrﬂm/tm#maw at a MO of
0.0001. A total of 3 .x cel din 6- ure dishes in
2 m of medium cdé'mﬁ'f’?ﬁ' § %J%?\Aﬁ#?céﬁ ?‘5\'% v%qta%e ’\éﬁ e\/%fféé t hen

cul tured at 37C figthilbtHéadonte@ael ém@th\éraw ﬁh;seﬁhmarvmeaﬁwryeaé tharapyypan bl ue
exclusion. Results depicted in ? gure 2, 3 and 4 shows that the FCUL
activity is equi \P&Péh@fef%e@ierrﬁé@bf lﬂ@ﬁ&??‘i’d/e for the J2R gene than in viruses
defective for the 14L and J2R gene or than in viruses defective for the FA4L
and J2R gene. In vitro replication in cultured cells. 28 [00103] Dividing or
confluent cells were infected, in 6-wells plaques, at 100 PFU of viruses
(nearly MO 0.0005). 2 niL of nedium supplenented with 10% FCS for dividing

cells and no suppl enented for confluent cells were added. The cells were
harvested at 48 hours post-l nf ectl on. The cells were stored at -20C and

. S | b P 2 . P P R TN o | . . P 2 " Y T



[00105] Fermal e Swiss nude mice were obtained from Charles River Laboratories.
Animal s used in the studies were uniformin age (6 weeks) and body wei ghts

ranged fromW82¥80¢546Sni ss nude mice were injected subc@paﬁé?%ﬁ%/f’%?%@s c.) into
the flank with 5x106 LoVo cells. Wen tyhors reached a di aneter of 50-70 mm8B,
the mce were randoni zed in a blinded manner and treated with the indicated

e onee oflOPRD el ARSIl inifh S BHE DU EY £lcdifuaAlblENs [ PO1001  The

presence of ious vIT S 'Was ‘eva V|ru§ Itration 1 n tunors and
organ sarr_pl es. LFXS &rdihefE. \MMEGUIA gmnek/WMetidésp/eEﬂely encoddl the ENaserEUl was
injected intravenousl ection into nude m ce bearing

. b
est abl i shed s.c. L?ﬁ?o%‘lolﬂ?g?@ my%%’qﬂﬁgw\ée%}?ctha SEALEES; hﬁ&?@ﬁ?%d ti me points,

and the tunors apbiHRN(SEWHNMESEQCIO Nesi SHQADN W repeetvelyunor s and or gans
wer e honogeni zed in PBS and titers were det erg? ned on CEF as g@%crl bed

previ ous| y. [09#2la|With this espesteaceosding teia2eeremseliered iegeadimentqf Viral
titers were stangajdhigh%nk geht cbidhaproleid h%H&a@ééééc&wﬁ)el@FE\%d in Table 2,

3, 4 and 5 (the range of virus titers is presented in pfu/nmg of tissue) show
that after 14 day$Aher GodAsr aeeorleong thaseefhAnplegues p e$%9ﬁ'i‘ﬁ9cfl%f/efﬁé®nd in the

tunor. Results dep

WI K-/ FCUL, WIK-1 é@t?rga&j% gaﬁng%/@%éh %%g@@m%?él%&%r gnfth about 1 000
to 10 000 fol d nidentity gresterithar@0%uadvartdgaously grheteotﬂaerSO(% gueferainl yzed

et eet ed 1 n 1 ungoapt e oot ey Py s e B Phe UG o) and
nore in skin, taldudaguiqdéaﬁ@oﬁthermratge@hey 6, and skin and tail at day 21. In
contrast, F4L- /| FCUL have h| her tunpor specificit
with only aﬁbﬂﬁllv\gaé?éyﬁp {(ﬁgm&’ﬁbﬁf e5 APqNG GodL9 %IBS?% %M@gaﬂ y Pn t unor y
at day 21. [0010%h Iﬂab@riaseTmny mmﬁo@%;ﬂﬁasﬁedmyﬂ@nwcn@mer@mge WTK- / FCUL

(0,2- 3,3)x105 0.1- 2 0-2 0- 0-61 0-0.3 WO 2009/ 065546PCT/ EP2008/ 009720
by addition of an amlno acid sequence. According to another preferre

embodiment of the invention, the protein having a CDase activity is a
polypeptide disclosed WO 2005/007857 and more preferably the FCU1-8
polypeptide represented in the sequence identifier SEQ ID N°:2 and
analogues thereof.

[0044] In prokaryotes and lower eukaryotes, uracil is transformed into UMP by the
action of uracil phosphoribosyl transferase (UPRTase). This enzyme
converts 5-FU into 5-FUMP. According to another preferred embodiment
of the invention, the suicide gene codes a protein having an UPRTase
activity. ‘

[0045] The UPRTase in question may be of any origin, in particular of prokaryotic,
fungal or yeast origin. By way of illustration, the nucleic acid sequences
encoding the UPRTases from £. co/i (ANDERSEN, et al. Characterization
of the upp gene encoding uracil phosphoribosyltransferase of Escherichia
coli K12. European Journal of Biochemistry. 1992, no.204, p.51-56. ), from
Lactococcus lactis MARTINUSSEN, et al. Cloning and characterization of
upp, a gene encoding uracil phosphoribosyltransferase from Lactococcus
lactis. Journal of Bacteriology. 1994, vol.176, no.21, p.6457-63. ), from
Mycobacterium bovis (KIM, et al. Complete sequence of the UPP gene

encoding uracil phosphoribosyltransferase from Mycobacterium bovis
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BCG. Biochemistry and molecular biology international. 1997, vol.41, no.6,
p.1117-24. ) and from Bacillus subtilis MARTINUSSEN, et al. Two genes
encoding uracil phosphoribosyltransferase are present in Bacillus subtilis.
Journal of Bacteriology. 1995, vol.177, no.1, p.271-4. ) may be used in the
context of the invention. However, it is most particularly preferred to use a
yeast UPRTase and in particular that encoded by the S. cerevisiae FUR1
gene whose sequence disclosed in KERN, et al. The FUR1 gene of
Saccharomyces cerevisiae. cloning, structure and expression of wild-type
and mutant alleles. (Gene. 1990, vol.88, no.2, p.149-57.) is introduced
here by way of reference. As a guide, the sequences of the genes and
those of the corresponding UPRTases may be found _in the literature and
the specialist dé‘tabanks (SWISSPROT, EMBL, Genbank, Medline and the
like).

[0046] Application EP 0998568 A describes an FURT gene lacking 105
nucleotides in 5’ of the coding part allowing the synthesis of a UPRTase
from which the 35 first residues have been deleted at the N-terminal
position and starting with the methionine at position 36 in the native
protein. The product of expression of the mutant gene, designated
FUR1A4105, is capable of complementing an fur7 mutant of S. cerevisiae.
In addition, the truncated mutant exhibits a higher UPRTase activity than
that of the native enzyme. Thus, according to a particularly advantageous
embodiment of the invention, the suicide gene codes a deletion mutant of
a native UPRTase. The deletion is preferably located in the N-terminal
region of the original UPRTase. It may be complete (affecting all the
residues of said N-terminal region) or partial (affecting one or more
continuous or discontinuous residues in the primary structure). In general,
a polypeptide consists of N-terminal, central and C-terminal parts, each
representing about a third of the molecule. For example, since the S.
cerevisiae UPRTase has 251 amino acids, its N-terminal part consists of
the first 83 residues starting with the so-called initiator methionine situated
at the first position of the native form. As for the £. co/iUPRTase, its

N-terminal part covers positions 1 to 69.



0-800 0-1.8 0-22 /FCU1L 24 7.104 WTK- 0-102 n.d 26,3 n.d n.d n.d 14L/ FCUL

WO 2009/065546 PCT/EP2008/009720
15

[0047] A preferred protein having an UPRTase activity comprises an amino acid
sequence substantially as represented in the sequence identifier SEQ 1D
N°: 1 of EP 0998568 A , starting with the Met residue at position 1 and
ending with the Val residue at position 216. The term “substantially” refers
to a degree of identity with said sequence SEQ ID N°: 1 EP 0998568 A
greater than 70%, advantageously greater than 80%, preferably greater
than 90%, and most preferably greater than 95%. More preferably still, it
comprises the amino acid sequence represented in the sequence identifier
SEQ ID N°: 1 EP 0998568 A. As mentioned above, it may comprise
additional mutations. There may be mentioned in particular the substitution
of the serine residue at position 2 (position 37 in the native UPRTase) by
an alanine residue.

[0048] According to another preferred embodiment of the invention, the suicide
gene codes a protein having at least one CDase and one UPRTase
activity. Patent applications WO 96/16183 and EP 0998568 A describe the
use of a fusion protein encoding an enzyme with two domains having the
CDase and UPRTase activities and demonstrate that the transfer of a
hybrid gene codA::uppor FCY1::FURTor FCY1:FUR1A105 (i.e. FCU1)
carried by an expression plasmid increases the sensitivity of the
transfected B16 cells to 5-FC. According to a more preferred embodiment
of the invention, the suicide gene codes a polypeptide comprising an
amino acid sequence substantially as represented in the sequence
identifier SEQ ID N°:3 (coda::upp), SEQ ID N°:1 (FCU1) or FCY1::FUR1.
The term “substantially” refers to a degree of identity with said sequence
greater than 70%, advantageously greater than 80%, preferably greater
than 90%, and most preferably greater than 95%. More preferably still, it
comprises the amino acid sequence as represented in the sequence
identifier SEQ ID N°:3 (coda::upp), SEQ ID N°:1 (FCU1) or FCY1::FURA1.
As mentioned above, it may comprise additional mutations.

[0049] The nucleic acid sequences may be easily obtained by cloning, by PCR or
by chemical synthesis according to the conventional techniques in use.
They may be native genes or genes derived from the latter by mutation,

deletion, substitution and/or addition of one or more nucleotides.



[ 00109] Table 4 Tunor Lungs Spleen Kidney L.Nodes Ovaries WTK-/FCUL (O, 2-

0.1-2 0-2.2 0-1.8 0-61 2.2-74 3, 3)x105
WO 2009/065546 PCT/EP2008/009720

16

Moreover, their sequences are widely described in the literature which can
be consulted by persons skilled in the art.

[0050] Persons skilled in the art are capable of cloning the CDase or UPRTase
sequences from the published data and of carrying out possible mutations,
of testing the enzymatic activity of the mutant forms in an acellular or
cellular system according to the prior art technology or based on the
protocol indicated in application EP 0998568 A, and of fusing, in particular
in phase, the polypeptides with CDase and UPRTase activity, and
consequently all or part of the corresponding genes.

[0051] According to a more preferred embodiment, the poxvirus of the invention
further comprises a nucleic acid sequence comprising a gene coding a
permease. .

[0052] Permease refers to transmembraneous protein involved in the transfer of a
drug comprising one nucleobase moiety, or a precursor thereof through
the cell membrane.

[0053] Permease comprises but are limited to purine permease, cytosine
permease and nucleoside transporters.

, [0054] According to a preferred embodiment of the invention, permease is a
purine or a cytosine permease of S. Cerevisiae. The nucleobase
transporters of S. cerevisiae consist of the purine-cytosine permease,
known as FCY2, and the uracil permease, known as FUR4 . The purine-
cytosine permease, FCY2 mediates symport of protons and adenine,
guanine, hypoxanthine and cytosine across the yeast plasma membrane
(Grenson 1969, Jund and Lacroute 1970, Polak and Grenson 1973,
Chevallier et al. 1975, Hopkins et al. 1988). FCY2 protein mediates also
the transport of 5-fluorocytosine, an analogue of cytosine (Grenson 1969,
Jund and Lacroute 1970). FCY2 gene encodes a protein of 533 amino
acids (58 kDa) initially predicted to have 10-12 transmembrane-spanning
domains (Weber et al. 1990), with nine now favoured (Ferreira et al.
1999). FCY2 exhibits similar affinities for the purine nucleobases and
cytosine (Brethes et al. 1992). Uracil uptake into S. cerevisiae is mediated
by the uracil permease, FUR4 (Jund and Lacroute 1970, Jund et al. 1977).
FURA4 is a uracil-proton symporter (Hopkins et al. 1988) predicted to be a
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protein of 633 amino acids (71.7 kDa) with 10 transmembrane domains
and long cytoplasmic hydrophylic N- and C-terminal tails (Jund et al. 1988,
Garnier et al. 1996). FUR4 protein can also mediates the transport of 5-
fluorouracil, an analogue of uracil (Jund and Lacroute 1970).

[0055] Amino acid sequences of FCY2 and Fur4 are notably available in the
swissprot database (accession number P17064 and P05316 respectively).
Preferably, permease has an amino acid sequence chosen from the group
comprising amino acid sequence SEQ ID NO:1 and SEQ ID NO:2 as
disclosed in patent application WO 2006/048768.

[0056] With this respect, according to a preferred embodiment of the invention,
the permease is chosen from the group comprising FCY2 and Fur4 and
analogues thereof. Analogues of Fur4 and FCY2 refers to polypeptide
having an amino acid sequence which have at least a degree of identity
greater than 70%, advantageously greater than 80%, preferably greater
than 90%, and most preferably greater than 95% with the amino acid
sequence of the parent protein as described here above and which retains
the ability to transport'a drug comprising one nucleobase moiety through
the cell membrane.

[0057] The one skilled in the art is able to choose the permease which will be
associated with the drug or the precursor of the drug comprising one
nucleobase moiety. For example, FCY2 and Fur4 are preferably
associated with 5-Fluorocytosine (5-FC).

[0058] According to a more preferred embodiment, the poxvirus of the invention
may further comprise the elements necessary for the expression of the
nucleic acid of interest.

[0059] According to a more preferred embodiment, the poxvirus of the invention
may further comprise the elements necessary for the expression of the
nucleic acid sequence comprising a gene coding a permease.

[0060] These elements necessary for the expression of the nucleic acid of
interest and/or the nucleic acid sequence comprising a gene coding a
permease comprised the elements required for transcription of said DNA
into mRNA and, if necessary, for translation of mMRNA into polypeptide.

Transcriptional promoters suitable for use in various vertebrate systems
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are widely described in literature. For example, suitable promoters include
viral promoters like RSV, MPSV, SV40, CMV or 7.5k, vaccinia promoter,
inducible promoters, etc. Preferred promoters are isolated from poxviruses
e.g. 7.5K, H5R, TK, p28, p11 or K1L of vaccinia virus. Alternatively, one
may use a synthetic promoter such as those described in

CHAKRABARTI. . Biotechniques. 1997, no.23, p.1094-97. , HAMMOND,
et al. . Journal of Virological Methods. 1997, no.66, p.135-38. and
KUMAR. . Virology. 1990, no.179, p.151-8. as well as chimeric promoters
between early and late poxviral promoters.

[0061] The nucleic acid sequence of interest and the nucleic acid sequence
comprising a gene coding a permease may further include additional
functional elements, such as intron sequences, targeting sequences,
transport sequences, secretion signal, nuclear localization signal, IRES,
poly A transcription termination sequences, tripartite leader sequences,
sequences involved in replication or integration. Said sequences have
been reported in the literature and can be readily obtained by those skilled
in the art.

[0062] The invention also relates to a process for preparing a poxvirus according
to the invention, in which process:

[0063] (i) a poxvirus according to the invention is introduced into a cell,

[0064] (i) said cell is cultured under conditions which are appropriate for
enabling said poxvirus to be produced, and

[0065] (ii) said poxvirus is recovered from the cell culture.

[0066] While the poxvirus can of course be recovered from the culture
supernatant, it can also be recovered from the cells. One of the commonly
employed methods consists in lysing the cells by means of consecutive
freezing/thawing cycles in order to collect the virions in the lysis
supernatant. The virions can then be amplified and purified using the
techniques of the art (chromatographic method, method of ultra-
centrifugation, in particular through a cesium chloride gradient, etc.).

[0067] The present invention, also relates to a composition which comprises a
poxvirus according to the invention in combination with a pharmaceutically

acceptable excipient.



Antitunor activity of of the poxvirus of the invention in s.c. tunor nodel.
[00111] Nude m ce bearing established s.c. LoVo tunors (50-70 nmmB) were
treated one YPA¥WP¥t%avenously (by tail vein) with the PREFEAVEGINActors at
dose of 1.107 PFU, respectively. Starting day 7 following viral injection, 5-
FC was given by oral gavage at 100 ng/kg (0.5 nl 5-FC 0.5%in water) twice a

day for 3 Tunor _sji.ze_was e Tunor

ol ure. ver S00GPk A ST BRI TAE TR e Hed vastio i e et el e ) The
resu: ts dfe]E)' cted th@gi}év@hf@&r&?ﬂ@ trjmntdjfai@émqgsmmi blgeng:nls@ap?avle ?h

simlar efficacy w an oncqlytic.activi able to contro e
growth of tunor, 3RAdS PXEBRBSHERI¥AT pr@ﬁfﬁ VGAIEASES LGS YR

t herapeutic of F%&e@@ﬂ@)et&w bhaﬂf@ﬂétlcﬁééa@bsassw‘a@d kCamhricedasean furt her

i mprove the control of the tunor growth (p<0.01). [00112] Nude nice bearing

establ i shed s.c. @&Mlﬁsﬁﬁ@f@ﬂ(@@‘ Um%?'d\ﬁéthét'%@@qpf)é%?ﬂ%d i ntravenously (by
tarl vein) Wg§51 tﬁb@or’n %5&0Y<ﬁﬁ§%ﬁwe%vﬂﬁ%ﬁ cgh b% n’#QJe E&Meaﬁs@éwwm to the
fol | ow ngs: days ater I nocu ion wth tunor al pabl e tunor mce were
treated by bufferaviem20 adavinigigfingit lacadly, Fr@relaieracﬂme"rBmﬁhﬁ:ﬂlg@sﬂv(@from Ihf u of
WTK-14L-/ FCUL + H 5-FC
(5-FC adm ni str atp'éﬁ?cylagaa %‘? éé(yrt%\%ﬁ};r g@eﬁ‘?&e ég%m@%% gyér)rﬁﬁl%bf\é/\{e or two
injections (day Xbxeings detye Bﬁ/)enbd)n Ib():‘Z)npﬁmledJW|th/‘d'ﬂharmae¢LFfﬁany acdazt}qble)r t wo

injections (day 11 and 107 4 5-FC (5-FC
adni ni strated frdi° @ tquétpé)s 'Qf ':?Zena\’ &g?ﬁgﬁ{g&a@}ml%e LO(S (glggé&) The ani mal s
were treated by Fadﬁﬁ}u@tratl&ﬂ Eligﬁip@astv&hmlen&ydmjmbmlmemlargah'eigﬂagé'smor si ze was
nmeasured tw ce wee usi ng call Tunor_ vol, were calculated in nmB
usi ng the fornul é“gﬁ%/té‘)‘e?q%ﬁﬁf%a I35 dﬂtf?é‘)‘uscﬁ"i‘/?é EE NOUSJBEAREEASH: i gure 7

show that no antijhwdromat, iedriasal, intedpushéntsy aha neradfachéealao6ted! Inttne chsd ect i ons.
The addition of 5-FC treatment shows statisticall y significant inhibition of

tumor growt h (p<®ftwsethEs ladernirkedifents, W@rﬁ‘&a@tq‘ﬂe@%iorm'vﬂ’ﬁ%o%%ne

(wi thout 5-FC) unpid pday bz%ea?&% WHahbePb! 8 BPhfahSlofftifftiont Wee i - V. i nj ections
of WTK-14L-/FCUL + % enonstrates a significant antitunoral activity when
conpared with vemd@mnletrgmmuw take plage asrf einglesiose oF agiardpseayieieis(wi t hout 5- FO)
(p<0.05). Moreov i i observed
{Fom day 56 bot wiepehad o el diilre debpERL s Upartier GHEOWIENANTRS 0P8 e
treat nent (p<o0. O&pprqm&ldﬂn]uté\bﬂadmmwweraanmgow@‘&:arvSlheeh@ng:onLa87 MG
(glloblastomatum)r were treat i with the
i ndi cat ed vectorsa<51fa &g)r%rpetfrsl% éé@‘ |'n'§8tl‘hswehcg Q% at((3vaer1t?és£%(il days
after inocul ati ororwhé ferie(spsf |(1qeaésnabbetreu9farr¢d Thecpreparatiohs eawmortoy buffer +

H20, or buffer + 5- FC,. or 107 I4L /F + r.107 pfu of
WTK- 14L- / FCUL +V5’3H??rt'€r'ﬁ§aa?ﬁrﬂg‘9§°3%‘? @V?? O@Eéﬁ%{)‘hfg%f%/ twice a
day by oral gaVa%segoijé’tﬁleéf\H@FaHd HOo® pf@(;ﬂg@ummm@ «hits), ra@vsnmgewsly Tunor
size was neasured tw ce weekly using calipers. Tunor vol umne \Aﬁr%%cul ated in

32 nmrn3 using t hePapdlPy thllﬂ?fe(f@@)ﬁdp?la&d WP Epfinymorgrpseteganly { ted in
figure 8 sh I SRSt difuB#gt, WI Mhtéfgg eB7- MG cel I's
whi ch resul W|7ni Jrg{br ong g?ﬂ%&%érd g"@i“?‘q\?ﬁy' (p<O0. %{2 . The C)(()%I ned activity
with addition of vBighGs apgeplakle fermo dhppharaagetticsl nO@I Yigy, axwellpsy (p<0.0001).
Viral pathogenici urvi val

st udi es done on btgylwllé%%léékﬂ' ggﬁ‘léncgﬁ%@gﬁpea%%%aﬁﬁﬁf%m%r%%%i%ﬁﬁlﬁ%gﬁ?lg B6D2 m ce
(figure 14). M cedmnistratigre prefdrenc¥is givemtola f@mhutation in 88 apRebusf, naht VWTK-/ FCUL
and WTK- 14L-/FCUL in 100 pL.of  Buf f r rved daily

t hr oughout the cAR'ERYBP" PRENEK %oétﬁlo%n aR%ﬁ @Qﬁigedng%é%ﬁé 8?$§8Pr e§13) t he
injection of 1x1Q8ulffidseQin Nddider Waﬂxoweaubephi|mterHcdé@tmwbich4ﬁ%tmf t he
animals 3 days after Igjfecﬁtﬂ{tﬁ The, r emai. ni c&éﬂ bet ween day 50 and day
80 after infecti JRCOPBHEIS pdimespf e win ?(9‘1"99'?? ¥e0as | ess pat hogeni c,

the maj orit oo te @ekémlisvehtien akotreRess @ade 65 bPa péRvifug<d? a01) . No evi dence
of toxicity has been observed with both viruses at 107 ure 14 (A).

All mice died af te®mposfiongceeidingodhe inygntign,fop prapating P@P@'Fé’f‘? tWhIGR gr oup

with treatment OfsWéA&eH%r(rEé%HggtH@%uﬁia%rfanﬁﬁatdow cABYRStapyr tHeval to 70%
conpared with theI WI K-/FCU 1 nfected mce flgureyl Ca(B)) T grefore this
result denonstrates the decrease of toxici ty with the doubl e-del eted virus
WI K- 14L-/ FCUL. Pocks tail |esion nodel.



[00115] Swiss nude mce were injected I.V. wth 1.106 (figures 15 and 16) or
1.107 (figures 17 and 18) PFU of each virus. Tail |esions were enunerated
once a week. WREWE$N¥%cted with 1.106 PFU of WI K- 14L-/ FEUEPHOSANYIR- FAL/ FCUL
have | ess than 1 pock/m ce conpared withpgmce injected with WTK-/FCUlL with a
average of 8 pocks by mce in day 13 post-infection (p<0.001) as shown in

figure 15(A) and figure 116 A . The.results are.simlar 34
post-injection m’?‘FPq%?{“weﬁange@ %qm'ﬂ'Sﬁ%gag'rﬁfth’n\y(yﬂﬁé%fmﬁ)%%g?ed to nearly 1
for WTK- 14L-/ FCiitréen¥id thjdetibn/ ihfd n aecddsbROiUmasinhibenungs By meaes 86(B) and
figure 16 (B). Mce injected with 1.107, PFU of W K—14L-/FCH1 or
WI K- F4L-/ FCUL h&esresqiebta heIvgsaiermusielyasing 28 el ERNEIRE SChocks/ ni ce
conpared to m ce A piekstafludd édhsistSinltrédlin Bﬁpeévemgpérﬁar&, th@etgndn aver age of
10 pocks/ m ce at day 15 post-infection ( |égureand igure 18 (A)). At day 31
post -i nfecti on nidiseasas whichdespl fomnwanted cetipiplifgratioy Ropeaivatie s have
respectively an . [ é}gf‘elfi ) SLGH to mce
injected with Wﬁé%,'%fg%a@?rﬁgggﬁgmﬂéeﬁggga%{gg pocl és)’%mg?er (f1 glﬁﬁg 17 (B) and
{/Iv%ir i4i8/ |(: CB:{J )1 : mueh(m}zfparmuta; thw@mdkcemmmplmé?wwem qtﬂﬁe:wstaéﬁdgti;)t hTh

- - a - - gt [ : : e
pocks formation ?@e%r 8{:%%531;0%&%&?%%“%1) ithgt%{)lgﬁ’ %ﬂ‘tggip%hgr%?%’ céfﬁﬁgt ail and so
with vi ru} ence armi?maadi,(dfthe odsophagusyf the larynxodf theycenttal iveRCUS system
WIK-F4L-/FCUL is less toxic than wth the, single deleted TK viyu 00116
Statistical anal €% gﬁcftﬁ%%i'ﬁ']ag @%Pm&é%qde%%%%s’\?%ﬁ(gﬁb%r t%){ré”dgtlﬂ‘%.; ng t h]e
Rogpa(r)ag\;t ric Naw.efgh‘éﬂgﬁf cUhﬁS&tiﬁPéa?TNT ﬁ&&@mn@: r?:esmétOMaRE?rﬁtBt at Sof 'E Oollgc] ).
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route since the poxvirus according to the invention is able to specifically

target the tumoral cells.

[0073] The invention also extends to a method for treating diseases characterized
in that a poxvirus, a composition according to the invention is administered
to an host organism or cell which is in need of such treatment.

[0074] According to an advantageous embodiment, the therapeutic use or the
treatment method also comprises an additional step in which
pharmaceutically acceptable quantities of a prodrug, advantageously an
analog of cvtosine, in particular 5-FC, are administered to the host
organism or cell. By way of illustration, it is possible to use a dose of from
50 to 500 mg/kg/day, with a dose of 200 mg/kg/day or of 100 mg/kg/day
being preferred. Within the context of the present invention, the prodrug is
administered in accordance with standard practice (e.g. per os,

systematically).
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no. 195, p.863-5. of PRPP (phosphoribosylpyrophosphate), brings about an increase in the
incorporation of 5-FU into the cellular RNA.

[0077] According to the present invention, the drugs which inhibit the enzymes of
the pathway for the de novo biosynthesis of the pyrimidines are preferably
selected from the group consisting of PALA (N-(phosphonoacetyl)-L-
aspartate; Moore et al., 1982, Biochem. Pharmacol. 31, 3317-3321),
Leflunomide, A771726 (active metabolite of Leflunomide; Davis et al.,
1996, Biochem. 35, 1270-1273) and Brequinar (Chen et al., 1992, Cancer
Res. 52, 3251-3257).

[0078] The composition or method according to the invention can be combined
with one or more substances effective in anticancer therapy. Among

pharmaceutical substances effective in anticancer therapy which may be
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[0080] The compositions or methods according to the invention may also be use
in combination with one or more other agents including but not limited to
immunomodulatory agents such as, e.g. alpha, beta or gamma interferon,
interleukin (in particular IL-2, IL-6, IL-10 or IL-12) or tumor necrosis factor; ‘
agents that affect the regulation of cell surface receptors such as, e.g.
inhibitors of Epidermal Growth Factor Receptor (in particular cetuximab,
panitumumab, zalutumumab, nimotuzumab, matuzumab, gefitinib, erlotinib
or lapatinib) or inhibitors of Human Epidermal Growth Factor Receptor-2
(in particular trastuzumab); and agents that affect angiogenesis such as,
e.g. inhibitor of Vascular Endothelial Growth Factor (in particular
bevacizumab or ranibizumab).

Brief Description of Figures in the Drawings

[0081] Figure 1. In vitro Sensitivities to 5-FC of vaccinia viruses infected human
colorectal tumor cells (LoVo). LoVo cells, infected at a MOI of 0.0001 with
the indicated viruses (mock (®) VVTK-/FCU1 (®) or VVTK-I4L-/FCU1 (4))
were exposed to various concentration of 5-FC. Cell survival was
measured at 5 days post-infection. Results were expressed in percentage

of cellular viability in the presence or not of drugs. Values are represented



1. An oncolytic poxvirus for use in the treatment of a proliferative disease
or a disease associated with an increased osteoclast activity, conprising a
def ective | MNOgUHE&Hcodi ng the | arge subunit Rl of the PSSEPUBYRTYr a
defective F4L gene encoding the small spbunit R2 of the poxvirus. 2. The

oncol ytic poxvirus for use in the treatnent of a proliferative disease or a

di sease associ at g . 88 drAFEEFRATAGS R ARIORS Wibh¥inBEERHiliay/ 0 ¢l aim 1,
wherein the prolifterati've di sease 1's cancer or restenosis. 3. e oncol ytic
poxvirus for usedus tb tre tepéedtionrdf thé vieugmsol | ferati ve di sease or a di sease

i d w Al d | LVity. dir | aj , Wh i
the i seasdihbd Haurdd S s lfedlt st S otitnll st MebBa Ml rmc or 0+
a][t hriti Is ?re r gtS;t sg@g?itilggpgogfely(g;)ggmb%i déll@,quﬁebfsdv&\;tfadmousfaojODOﬂ I:gtht reat ment
of a proli
ost EO(FZ) | ast acti vi“ﬂ%/inﬁ@@éﬁdinH{j‘eﬁ(§m8ﬁ'§/?'§ﬁ\é\?ﬁ§'9'g¢lji% Zé %Q@@?“WE?@ﬁr@ai d

poxvirus further \GomakhS@H B VaAbES Eb¥@nk2Ror8NSFCE CellRanmig Alast i ¢ poxvi rus for
use in the treatnent of at(ﬁrol iferative di sease or a di sease associated with
al

an increased ost @eraAsysad alch fays posidreelinm Reseitangreowpretsediippricentass 4, _
wherein sai d poxyg E:é'lﬂl}érqfiétnﬂ i @ErbSérioetor BEGIUYE. \'fa;’jbeggféereppese-ﬁﬂ,ﬁi oncol ytic
poxvirus for use inthe treatnment 'of a proliferatrve disease or a disease
associ ated with ammeaorte3Bed three dudividsal determinatipnaadtbodi thg ceth mortalibhe of
claims 1 to 5, wherein sai OXVch J ngs to the Chordopoxvirinae
subfamly. 7. Th USEQ@Tey%pﬁcﬁgévafrtﬁéw lgére%ijse in the treatment of a
proliferati[0e88] seqse 30 wtrdirsgizatomsfioacyadfdv TKLFClEH and MALHSEA-FSitoc| ast

activity according, tg claim6 el i d..paxvi rus. bel.ongs t he Vaccinia
virus species. 93‘9 L?ﬁ%"ﬁ?\‘éﬁ’ﬂ ?M@L@%‘J\ﬁ]?@@ ‘P’g'? s'@d'f;ﬂte?hvér%\g%a{&%yn% of a
proliferative di spasiafction VhIEEa5R RpEBehRIdaH nwddnt 8D dfibreedsdididaslt eocl ast
activity according to claim7, wherein said poxvirus is a Vaccinia virus
strain Copenhager‘i’%t%m'”ﬁﬁ'@”é-ncol ytic poxvirus for use in the treatment of a

proliferati mesg]! FEGRE 401N dtrdiréSRaforRERREEPOPAV TR IFC BN ahasneacedL gsteec! ast
activity according toclaim7, wherein said poxvirus is a Vaccinia virus

strain western résbpVeinferpd ale Mahef GARY yith éheppdigaiedsiruges akeay  t he
treatment of a PrglihRlcbh WaitheEREpRIscRiH ifififeh A3BSIFeednaliblaRn | nr eased
osteoclast activity according to any one of clains 1 to 9, wherein said
poxvirus further determinadiossa sui ci de gene. 11. The oncol ytic poxvirus for use

pOXYi ; sa_sui i de | oxvi rus fo
| nor oased dgb ek Fanure LMo Hrr kgt 3 A% of & Tt TR SRR e Gene

encodes a pr ot ei nvhgettivn aftvilueadtays afidrasocutatideaviinntaser fuaipable yumd2. The

oncol ytic poxvirus for use in the. trea t of .a proliferati i sease or a

di sease associ at &YCHVER Eﬁaﬁeﬁaye@s’é’é” 8@@&%@'"3@% bP{f?/ 5%'5?8’3@ to claim
10, wherein sai d\smmicide/FgRme+ eades od VITEL@LIFOBY i n§-Fat (s) €Bisd agimalsaci |
phosphori bosyl transferase acti vitg. 13. The oncoal ytic gogvi rys for use in the
treatnent of a pMAre treatad RiesalingLasd At éogl'@%éwﬁﬁs%e BPEAAMIEHEN | ncreased
osteocl ast acti vizt ¥\ 3CHRF diniginfetich duRhd 3 wedks! RirfloS@Igé Was! H8adres | S

cytosi ne deam nase FCY1l from Saccharonyces cerevisiae, cytosine deam nase FCAL
from Candi da al bitWiga® We§k.osi ne deamni nase CodA from Escherichia coil, or an
anal ogue t hanagl Fidi a1 dudin LG 1volliie 22EARRE S o LRALH ISitd hibieRicd srerCl de.
gene. 14. e an poxvirus for use in the treatnment of a proliferative
di sease or a di seasmiectmworfivirtied’ dayshaftar ingniilatiesedthdymes (haipable tuner).t v

according to claim13 i,n. sSa [ } Al a t osi ne

deam nase acti vi {WC%ye{%ﬁgfi‘%ﬂ%ysﬁégﬂf%g% |e3§hsraa\él6€gos)e[ﬁ?t%a€§'%1g‘\$sequence
identifier SEQ | VY'WE-R4bEICAna saline g0} drevEéDK-FaheFEUn + S&iQI(mnBheogues are coded
by a gene having at | east 70% sequence i [ it i d suicide ne. 15.
The oncol ytic po@NPRS YWese Zrﬁ@%di $aige of gg{%“’o@‘@g@g& |Gerag 3% g’(@%ﬁi sease or
a di sease assoCi gfa@agaV7t dlayRraficn VIr@aFRsttioR defy 3steeks! Turhbyvalemertisng to claim
11 or 12, wherein said suicide gene codes a protein having at | east one

cyt osi ne deani nadReasHEEbMECE R EeK- phosphori bosyl transferase activity. 16. The
oncol ytic poxvirus for use in the treatnent of a proliferative disease or a

di sease associated wth an increased osteoclast activity according to claim
15, wherein said suicide gene codes a pol ypeptide conprising an am no acid
sequence as represented in the sequence identifier SEQID NO3 , SEQID NO 1
or the am no acid sequence of the fusion protein FCY1l::uracil

phosphori bosyl transferase (FURL). 17. The oncol ytic poxvirus for use in the
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21. The oncolytic poxvirus for use in the treatment of a proliferative disease
or a disease associated with an increased osteoclast activity according to any
one of cl ai NEO 2990549, wherei n sai d poxvirus further cd’ﬁ:ﬁmpg@g/oqf’ﬁ?@ el ement s
necessary for the expression of the perppase. 22. A conposition conprising the
oncol yti c poxvirus according to any one of clains 1 to 21 and a

phar maceut i cceptghle excipi f i r. . of
proliferati @@hmﬁ%ﬁgﬁﬂ‘?ﬁa’hﬁwz{sgﬁ@%&%\” Leét?:;lg'\/cvi Lt%\}ogﬁ sf\%{g?@gaseé;@'%s?fg%cl ast
activity. 23. Thevdgetizsi éfiviras f Dr dayseaften indoaildtioa atitetnmoo{papgihieturien),at | ve

di sease or a disease associated w.th an_jngreas 0 | ast activity
according to cl ainl’ff’%?’,er?\l'{@?t@ﬂ ysk%ﬂf}(?r 33#550& t?rgﬂﬁgé +§1E§%dzs°éé’é'ef orm for

admi ni stration tgnjactRmtdfemnt pii 6 \AVENIAEIFCUT OO (o34or oreeinjeetigiosi 107on for use
inthe treatnment of a proliferative disease or_ a disease associated with an

d
i ncreased ost.eoclPispf WET iR @t araslrd Stid apainistissed preyepResUiU$ conposi ti on
I's in a dosage f?j&tfo‘?lrarﬂ)d&ﬂrwﬁséa%%kQQJ,%rﬂv@g}tj%&;@ﬁs kdbmjé‘m@a)?ﬁ&féf” her

treatment of said di sease w armaceutic / accept abl e anpunt of a
cyt osi ne anal ogud 07 281 of T IEtp B W1 drHzCo(0) uerdwioriniesfionsr(day i gndsiaya

proliferative di %%%51@{%?%?'Wm?fﬁé%i@5% £ AMhihiBF48a3o%h 8

S i % 5# ggcl ast
activity according’'t wherern sard cggt osi ne analogue is Tor
admi ni stration attodep8® andrfeen day 404 ey 54p(™). Theeanimais wer2dreaféed by onposi ti on

: rati o 046 tay S8hix) _ _
W th an i ner oased oot Tt bRER bef bEbIY Batad TR el yofr B 8Ehc, £57r e *

cyt osi ne anal oguenéssuféd twackra Weskr at i on seven days after said treatnent.
<110> TRANSGENE SA <12 Poxvi

SEQUENCE LI G > r |.ytic vectors <130>
Oncol ytic \l\g&gts@i&h“ﬂﬁ@ MW%HF?W%&WH §-.°AEAJZ%P%X&'§§T§‘%‘F§“°£212> PRT
<213> artificial cg8Qr swiss3rudtemiceesitel 1.0 MjSaaaNpoY. Clasdaeret Si ae <400> 1 Met
Val Thr Ay Ay Mt Ala Ser nLys Ay Mt Asp 151015 Ile Ala Tyr

Au Gu Ala Al a liresu@tipnyith tbﬁrgqﬁp@zﬁg tlgwgr),\;aicepfqge ﬁ’@?@?ﬁ(ﬁl’oﬂ buffesyH® y oys Leu
Ile Asn Asn Lys RsY ofb¥ffeies 5588 (He8r S pihdd VREKIAB-/FCU1 + H20 (o), or 107

pfu of VWTK-I14L-/FCU1 + 5-FC (e). The animals were treated by 5-FC at
100 mg/kg twice a day by oral gavage, 7 days after virus injection and
during 3 weeks. Tumor volume was measured twice a week.

[0089] Figure 9. Ratio of virus yield in dividing cells versus in confluent cells.
PANC1 (pancreatic human tumor), H1299 (Lungs human tumor) or
U118MG (glioma human tumor) cells are infected with 100 pfu of (i)
VVTK-/FCU1 or (0) VVTK-14L-/FCU1. 48h post-infection, viral titers were
determined. Values are the ratio between yields of virus in dividing cells
versus in confluent cells.

[0090] Figure 10. Ratio of virus yield in dividing cells versus in confluent cells.
PANC1 (pancreatic human tumor), H1299 (Lungs human tumor) or
U118MG (glioma human tumor) cells are infected with 100 pfu of (I)
VVTK-/FCU1 or (B) VVTK-F4L-/FCU1. 48h post-infection, viral titers were
determined. Values are the ratio between yields of virus in dividing cells
versus in confluent cells.

[0091] Figure 11. Viral titers (pfu/mg of tissue) in organs or tumors at day 6 and
day 21 after i.v. infection into Swiss nude mice bearing subcutaneous
human tumors with 1x106 PFU of VVTK-/FCU1 (1) or VVTK-4L-/FCU1 ().
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[0093] Figure 13. Survival of Swiss nude mice after treatment with 1x108 pfu of
VVTK-/FCU1 (m) or VVTK-I4L-/FCU1 (O) by i.v injection.
[0094] Figure 14. Survival of immunocompetent B6D2 mice after treatment with
1x107 pfu (A) or 1x108 pfu (B) of VVTK-/FCU1 (m) or VVTK-I4L-/FCU1 (0)
by i.v injection.
[0095] Figure 15. Average quantity of pocks on tails after i.v injection of 1x10¢
pfu VVTK-/FCU1 or VVTK-I4L-/FCU1 in Swiss nude mice at day 13 post-
infection and at day 34 post-infection.
[0096] Figure 16. Average quantity of pocks on tails after i.v injection of 1x108
pfu VVTK-/FCU1 or VVTK-F4L-/FCU1 in Swiss nude mice at day 13 post-
infection and at day 34 post-infection.
[0097] Figure 17. Average quantity of pocks on tails after i.v injection of 1x107
pfu VWTK-/FCU1 or VVTK-I4L-/FCU1 in Swiss nude mice at day 15 post-
infection and at day 31 post-infection.
[0098] Figure 18. Average quantity of pocks on tails after i.v injection of 1x107
pfu VVTK-/FCU1 or VVTK-F4L-/FCU1 in Swiss nude mice at day 15 post-
infection and at day 31 post-infection.

Mode(s) for Carrying Out the Invention

Examples
Construction of vector plasmids

[0099] A shuttle plasmid for deleting I4L was constructed using the DNA of
vaccinia virus strain Copenhagen (accession number M35027) deleted on
Thymidine Kinase gene and expressing FCU1 gene under the control of
vaccinia synthetic promoter p11K7.5. The DNA flanking regions of 14L
were amplified by PCR. Primers of the downstream flanking region of 14L
were 5'- TCC CCC GGG TTA ACC ACT GCATGA TGT ACA -3’ (SEQ ID
N°:7; Smal site underlined) and 5’- GCC GAG CTC GAG GTAGCC GTT
TGT AAT TCT -3’ (SEQ ID N°:8; Sac/site underlined). Primers for the
upstream region were 5'- GCC TGG CCATAACTC CAGGCC GTT -3
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Sacchar omyces cerP8W liged, DNA fragment were

Ala Ay Qu Ser Mt u Gn Ay Leu Arg Asp Cys Cys Arg 245250255 Ser
I1e Gy(}gzs Ile Leu Ile Gn Arg Asp GQu Gu Thr Ala 260265270 Leu Pro
Phe WQRVPH4ys Leu Pro Gu Asp |le Ser G u ArgPSTEPEOOYS2¢yr Vval Phe
Asp Pro Met Leu Ala Thr Ay Gyyfer Ala Ile 290295300 Met Ala Thr Qu
Ile Lys Arg Ay Val Lys Pro Qu Arg Ile 305310315320 Tyr Phe Leu Asn
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or Mscl/Pvull and ligated into the corresponding sites in Ppoly/// plasmid.

A repeat region of the downstream flanking region of 14L was amplified by

PCR using the primers 5'- GCC GCA TGC ATC CTT GAA CAC CAATAC

CGA - 3’ (SEQ ID N°:11; Sphl/ site underlined) and 5’- GCT CTA GAG

AGG TAG CCG TTT GTA ATC TG - 3’ (SEQ ID N°:12; Xbal site

underlined) and inserted in Ppoly/// plasmid. The repeat region is used to

eliminate the selection cassette during the production of deleted viruses. -

The selection cassette, corresponding to the GFP/GPT fusion gene under

the control of pH5R vaccinia promoter, was inserted into the Sacl/Sph/ site

in Ppolylll plasmid. The obtained plasmid is the recombinant shuttle

plasmid named pAI4L for deletion of 4L gene.

[00100] A shuttle plasmid for deleting F4L was constructed using the DNA of
vaccinia virus strain Copenhagen (accession number M35027). The DNA
flanking regions of F4L were amplified by PCR. Primers of the downstream
flanking region of F4L were 5'- CGC GGA TCC TTT GGT ACA GTC TAG
TAT CCA -3’ (SEQ ID N°:13; BamH] site underlined) and 5 - TCC CCC
GGG TTA TAA CAG ATG CAG TAT CCA - 3’ (SEQ ID N°:14; Smal site
underlined). Primers for the upstream region were 5'- GCC CAG CTG TTC
AAT GGC CAT CTG AAA TCC - 3’ (SEQ ID N°:15; Pvull site underlined)
and 5- GAA GAT CTA GTA TCG CAT CTAAAAGAT GG -3’ (SEQID
N°:16; Bgl/l/ site underlined). The amplified DNA fragment were digested

with restriction enzyme BamHI/Smal or Bglll/Pvull and ligated into the
corresponding sites in Ppoly/// plasmid. A repeat region of the downstream
flanking region of 14L was amplified by PCR using the primers 5’- GCC
GAG CTC ACC CAC ACG TTT TTC GAA AAA - 3’ (SEQ ID N°:17; Sac/
site underlined) and 5- GCC GCA TGC TTA TAA CAG ATG CAG TAT
CAA - 3' (SEQ ID N°:18; Sph/site underlined) and inserted in Ppoly/l/
plasmid. The repeat region is used to eliminate the selection cassette
during the production of deleted viruses. The selection cassette,

corresponding to the GFP/GPT fusion gene under the control of pH5R
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he[00101] CEF cells were infected with VVTK-FCU1(Vaccinia virus, defective for the
J2R Kinase gene, expressing FCU7 gene under the control of synthetic
promoter p11k7.5) strain Copenhagen at a MOl of 0.1 and incubated at
37°C for 2 h, then transfected with a CaClz coprecipitate of the
recombinant shuttle plasmid (0.2 ug). The cells were incubated for 48 h at
37°C. Dilutions of virus emerging were then used to infect the CEF cells in
selection medium containing Hypoxanthine at final concentration of 15
pg/ml, xanthine at final concentration of 250 pg/ml and mycophenolic acide
at final concentration of 250 pg/mi. Fluorescent (GFP) and positive (GPT
selection) plaques were isolated and selected for a several round of
selection in CEF cells in presence of GPT selection medium. The
presence or not of VVTK-FCU1 was determined by 40 cycles of PCR with
primers inside the deletion region. After the elimination of parental virus,
the double deleted virus was used to infect CEF without GPT selection
medium to eliminate the selection cassette. Non-fluorescent plaques were
isolated and selected for 2 cycles in CEF. Final recombinant VV viruses
were amplified in CEF, purified and virus stocks were titrated on CEF by
plaque assay.

In vitro cell sensitivity to 5-FC.

[00102] Human tumor cells were transduced by the respective recombinant VV at
a MOI of 0.0001. A total of 3 x 105 cells/well were plated in 6-well culture
dishes in 2 ml of medium containing various concentrations of 5-FC. Cells
were then cultured at 37°C for 5 days, and the viable cells were counted

by trypan blue exclusion. Results depicted in figure 1, 2, 3 and 4 shows

that the FCU1 activity is equivalent in viruses defective for the J2R gene
than in viruses defective for the 14L and J2R gene or than in viruses
defective for the F4L and J2R gene.

In vitro replication in cultured cells.



180185190 Il e Phe Tyr Ser Asp Arg Ile Ile Arg Leu Leu Val Au Qu Ay Leu
195200205 Asn His Leu Pro Val Gn Lys Gn Ile Val Gu Thr Asp Thr Asn Qu
210215220 VEP200P/46S5Af6a Gy Gu Ser Met Gu A n Ay Leu ARCYERIWSOPL20Cys Arg
245250255 Ser Val Arg lle Ay Lys Ile Lesi Ile Gn Arg Asp Au GQu Thr Al a
260265270 Leu Pro Lys Leu Phe Tyr Qu Lys Leu Pro Qu Asp Ile Ser Qu Arg

215200285 bl oL ot 30T ekt 9Bl ool |1
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355360365 Arg Tymddgd. Thescalislweréharnabsd & 48 hours post-infection. The cells were

stored at -20°C and sonicated to release the virus, virus was also

quantified by plaque titration on CEF cells. The ratio between replication in

dividing cells and confluent cells are similar in all cells. Both viruses VVTK-

/[FCU1, VVTK-I4L-/FCU1 and VVTK-F4L-/FCU1 replicate more in dividing

cells than in confluent cells.

[00104] As an indirect mean to assay for replication virus specificity, the yield of

virus produced in dividing versus confluent tumor cells (pancreatic human

tumor PANC1; lung human tumor H1299; glioma human tumor U118MG)

was determined. Confluent cells were plated at 1x108 cells/well and

cultured in complete media for 7 days then 1 day before infection the cells

were washed and cultured in media without serum. Dividing cells were

plated at 3x105 cells/well one day before infection. To evaiuate the level of

cell division, the amount of titrated thymidine incorporated into nucleic acid

was measured 5 hours, 24 hours and 48 hours after plating cells. During

this period thymidine incorporation was relatively constant in confluent

cells whereas in dividing cells an increase in incorporation was seen over

time. Then the cells were infected with 100 pfu of viruses, and 48h post

infection the ratio between the yield of virus produced in dividing tumor

cells and in confluent tumor cells was determined by plaque titration on

CEF. Results depicted in figures 9 and 10 show that both viruses VVTK-

/[FCU1, VVTK-I4L-/FCU1 and VVTK-F4L-/FCU1 replicate more in dividing

cells than in confluent cells. Results depicted in figures 9 and 10 show

moreover an increase of ratio in all the different types of cells for both
viruses VVTK-I4L-/FCU1 and VVTK-F4L-/FCU1 by comparison with
VVTK-/FCU1. This increase of ratio in all the different types of cells is due
to a lower replication of both viruses VVTK-14L-/FCU1 and VVTK-F4L-
/FCU1 in confluent cells. These results demonstrate that both viruses
VVTK-I4L-/FCU1 and VVTK-F4L-/FCU1 display an increased specificity
toward dividing cells compared to VVTK-/FCU1.



<211> 644 <212> PAT <213> artificial <220> <223> derived from Escherichia Coli
<400> 3 Met Val Ser Asn Asn Ala Leu GQu Thr Ile Ile Asn Ala Arg Leu Pro 151015
Ay Gu duWPyoRees4rp Gn lle Hs Leu Gn Asp Ay Lys POTEPHEFOORIS30 Ala |le
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weights ranged from 23-26 g. Swiss nude mice were injected

subcutaneously (s.c.) into the flank with 5x108 LoVo cells. When tumors
reached a diameter of 50-70 mm3, the mice were randomized in a blinded
manner and treated with the indicated vectors for the /n vivo experiments.

.Biodistribution of the virus.

[00106] The presence of the various viruses was evaluated by virus titration in
tumors and organ samples. 1x108 PFU of VV-FCU1 or VVTK-14L-/FCU1 or
VVTK-F4L-/FCU1 was injected intravenously (i.v.) by tail vein injection into
nude mice bearing established s.c. LoVo tumors. Mice were sacrificed at
indicated time points, and the tumors and other organs were collected and
weighted. Tumors and organs were homogenized in PBS and titers were

 determined on CEF as described previously. Viral titers were standardized

to milligram of tissue. Viral titers were standardized to milligram of tissue.

Results depicted in Table 2, 3, 4 and 5 (the range of virus titers is
presented in pfu/mg of tiss.ue) show that after 14 days the virus according
to the invention is mostly found in the tumor. Results depicted in figures 11
and 12 show that both viruses VVTK-/FCU1, VVTK-I4L-/FCU1 and VVTK-
F4L-/FCU1 target the tumor with about 1 000 to 10 000 fold more virus in
the tumor than in the other organs analyzed except for tails in the case of
VVTK-/FCU1. A small amount of VVTK-/FCU1 is detected in lungs, '
spleen, kidney and lymph nodes (less than 10 pfu/mg) and more in skin,
tail and bone marrow at day 6, and skin and tail at day 21. In contrast, both
VVTK-I4L-/FCU1 and VVTK-F4L-/FCU1 have higher tumor specificity with

only a small amount in lymph nodes and tail at day 6, and only in tumor at

day 21.
[00107]
Table 2
Tumor Lungs | Spleen | Kidney | L.Nodes | Heart
VVTK-/FCU1 (0,2- 0.1-2 0-2.2 0-1.8 0-61 0-0.3
3,3)x105




145150155160 Ile Leu Ser Tyr Pro Asn Gy GQu Ala Len Len Gn Gu Ala Len Arg
165170175 Leu Ay Ala Asp Val Val Ay Alalle Pro Hs Phe Au Phe Thr Arg
180185190 GWOHWOEY Vval A u Ser Len H's Lys Thr Phe APETEEHOXIQ72 n Lys
195200205 Tyr Asp Arg Len Ile Asp Val Hgs Cys Asp Gn Ile Asp Asp G n Gn
210215220 Ser Arg Phe Val Gu Thr Val Ala Ala Len Ala Hs Hs Gn Gy Mt
225230235240 @Yy A@ Arg _ s anSer Thr Ihr [Al t|H Ser Tyr Asn
245250255 dy |Al a Tyr Thr2 e%E rog L80§Pre '?g Lel(J) 1Len L;?‘deel\/m g'%r Ay lle
260265270 Asn [PhéLA7&M1Alla Asn Pro|lLen Val Asn Jle H$ Len Gh Ay |[Arg Phe
275280285 A@B a‘Qr Tyr Pro Lys Arg Arg Ay Ile Thr Arg Val Lys G n Mt Len
p

290295300 yr Pro Leu Ay Thr Ala Asn Met Leu An Val Leu Hs Mt Gy
325330335 Leu His Val Cys Gn Leu Met T@ble3Tyr Ay Gn lle Asn Asp Ay Leu
340345350 Ovaries | Skin | Tail Bone Brain Muscles
Marrow
VVTK- 2.2-74 0.1- | 13.5- | 0-800 0-1.8 0-22
/[FCU1 24 | 7.104
VVTK- 0-102 n.d 26,3 n.d n.d n.d
I4L/FCU1
[00109]
Table 4
Tumor Lungs | Spleen Kidney | L.Nodes | Ovaries
VVTK-/FCU1 (0,2- 0.1-2 0-2.2 0-1.8 0-61 2.2-74
3,3)x10°
VVTK- 51.8- nd nd n.d 0-2.1 n.d
F4L/FCU1 3.8x104
[00110]
Table 5
Tail Bone Intestine | Brain | Muscles | Heart
Marrow
VVTK-/FCU1 13.5- 0-800 n.d 0-1.8 0-22 0-0.3
7.10¢
VVTK- 0-7.9 n.d n.d n.d n.d n.d
FAL/FCU1

Antitumor activity of of the poxvirus of the invention in s.c. tumor model.
[00111] Nude mice bearing established s.c. LoVo tumors (50-70 mm3) were
treated one time intravenously (by tail vein) with the indicated vectors at
dose of 1.107 PFU, respectively. Starting day 7 foliowing viral injection, 5-
FC was given by oral gavage at 100 mg/kg (0.5 ml 5-FC 0.5% in water)
~ twice a day for 3 weeks. Tumor size was measured twice weekly using
calipers. Tumor volume were calculated in mm3 using the formula (p/6)

(length x width2). The results depicted in figure 5 and 6 show that the

variouses viruses have a similar efficacy with an oncolytic activity (p<0.05)
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treated intravenously (by tail vein) with the indicated vectors at dose of

1.107 PFU according to the followings: 11 days after inoculation with tumor

(palpable tumor), mice were treated by buffer + H20, or buffer + 5-FC, or

one injection of 107 pfu of VVTK-I4L-/FCU1 + H20, or one injection of 107

pfu of VVTK-I4L-/FCU1 + 5-FC (5-FC administrated 7 days after virus

injection and during 3 weeks), or two injections (day 11 and day 33) of 107

pfu of VVTK-I4L-/FCU1 + H20, or two injections (day 11 and day 33) of

107 pfu of VVTK-I4L-/FCU1 + 5-FC (5-FC administrated from day 18 to

day 32 and from day 40 to day 54). The animals were treated by 5-FC at

100 mg/kg twice a day by oral gavage. Tumor size was measured twice

weekly using calipers. Tumor volume were calculated in mm3 using the

formula (p/6) (length x width2). The results depicted in figure 7 show that

no antitumoral activity of virus alone after one or two injections. The

addition of 5-FC treatment shows statistically significant inhibition of tumor

growth (p<0.05) when compared with vehicle groups and virus alone

(without 5-FC) until day 50. As with one single injection, two i.v. injections

of VVTK-I4L-/FCU1 + 5-FC demonstrates a significant antitumoral activity

when compared with vehicule groups and two injections of virus alone

(without 5-FC) (p<0.05). Moreover, a significant difference on tumor

evolution is observed from day 56 between one and two injections of virus

in combination of 5-FC treatment (p<0.05).

[00113] Nude mice bearing established s.c. U87-MG (glioblastoma tumor cells)

were treated intravenously (by tail vein) with the indicated vectors at dose

of 1.107 PFU according to the followings: 11 days after inoculation with

tumor (palpable tumor), mice were treated by buffer + H20, or buffer + 5-

FC, or 107 pfu of VVTK-I4L-/FCU1 + H20, or 107 pfu of VVTK-14L-/FCU1 +

5-FC. The animals were treated by 5-FC at 100 mg/kg twice a day by oral

gavage, 7 days after virus injection and during 3 weeks. Tumor size was

measured twice weekly using calipers. Tumor volume were calculated in
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activity with addition of 5-FC, by oral gavage, results in similar activity
(p<0.0001).
Viral pathogenicity.
[00114] Viral pathogenicity was assessed with survival studies done on both Swiss
nude mice (figure 13) and immunocompetents B6D2 mice (figure 14). Mice
were injected 1.V. with 1.107 or 1.108 PFU of all VVTK-/FCU1 and VVTK-
I4L-/FCU1 in 100 pL of Buffer per mouse. Mice were observed daily
throughout the course of the experiment. in Swiss nude mice (figure 13),
the injection of 1x108 PFU of VVTK-/FCU1 results in the death of 40% of
the animals 3 days after infection. The remaining mice died between day
50 and day 80 after infection. The administration of VVTK-I4L-/FCU1 was
less pathogenic, the majority of the animals died between day 65 to 140
(p<0.01). No evidence of toxicity has been observed with both viruses at
107 pfu (figure 14 (A)). All mice died after i.v injection of 108 pfu of VVTK-
/FCU1 (figure 14 (B)). The group with treatment of VVTK-I4L-/FCU1 had
significantly prolonged survival to 70% compared with the VVTK-/FCU1
infected mice (figure 14 (B)). Therefore, this result demonstrates the
decrease of toxicity with the double-deleted virus VVTK-I4L-/FCU1.
Pocks tail lesion model. |
[00115] Swiss nude mice were injected I.V. with 1.10¢ (figures 15 and 16) or 1.107
(figures 17 and 18) PFU of each virus. Tail lesions were enumerated once
a week. Mice injected with 1.108 PFU of VVTK-14L-/FCU1 or VVTK-F4L-

/FCU1 have less than 1 pock/mice compared with mice injected with

VVTK-/FCU1 with a average of 8 pocks by mice in day 13 post-infection
(p<0.001) as shown in figure 15 (A) and figure 16 (A). The results are

similar at day 34 post-injection with an average of 4 pocks with VVTK-
/FCU1 compared to nearly 1 for VVTK-I4L-/FCU1 or VVTK-F4L-/FCU1
(p<0.0001) as shown in figure 15 (B) and figure 16 (B). Mice injected with
1.107 PFU of VVTK-I4L-/FCU1 or VVTK-F4L-/FCU1 have respectively an

average of 3 pocks/mice and 2 pocks/mice compared to mice injected with
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an average of 1,5 pock/mice and 2 pocks/mice compared to mice injected

with VVTK-/FCU1 having an average of 7 pocks/mice (figure 17 (B) and
figure 18 (B)). The difference in pock number between VVTK-/FCU1 and
both VVTK-14L-/FCU1 and VVTK-F4L-/FCU1 is statistically significant
(p<0.01). The pocks formation is correlated with the replication of virus in
the tail and so with virulence and toxicity. Injection in i.v of VVTK-I4L-
/IFCU1 or VVTK-F4L-/FCU1 is less toxic than with the single deleted TK
virus.

[00116]

Statistical analysis.

[00117] Statistical analyses were performed using the nonparametric Mann-
Whitney Utest and STATISTICA 7.1 software (StatSoft, Inc.). A < 0.05
was considered to be statistically significant.
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CLAIMS:
1. An oncolytic poxvirus for use in the treatment of a proliferative disease or a disease

associated with an increased osteoclast activity, comprising a defective 4L gene
encoding the large subunit R1 of the pox virus or a defective FAL gene encoding the

small subunit R2 of the poxvirus.

2, The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 1, wherein the

proliferative disease is cancer or restenosis.

3. The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteocliast activity according to claim 1, wherein the
disease associated with an increased osteoclast activity is rheumatoid arthritis or

osteoporosis.

4, The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 1 to 3,

wherein said poxvirus further comprises a defective J2R gene.

5. The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 1 to 4,

wherein said poxvirus further comprises a defective F2L gene.

6. The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteociast activity according to any one of claims 1 to 5,

wherein said poxvirus belongs to the Chordopoxvirinae subfamily.

7. The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 6, wherein said

poxvirus belongs to the Vaccinia virus species.



<223> ol i gonucl eoti des <400> 9 gcctggccat aactccaggc cgtt24 <210> 10
<211> 30 <212> DNA <213> artificial <220> <223> oligonucl eoti des

<400> 10 gcccagctga tcgagccgta acgattttca30 <210> 11 <211> 30 <212>
DNA <213> artificial <220> <223> oligonucl eoti des <400> 11 gccgcat gca
tccttgaaca ccaataccga30 <210> 12 <211> 29 <212> DNA <213> artifici al
<220> ¥902po9Mbgssscl eotide <400> 12 gy ct agaga ggt agcqat1/EP2008/009720
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10.

11.

12.

13.

14.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 7, wherein said

poxvirus is a Vaccinia virus strain Copenhagen.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteociast activity according to claim 7, wherein said

poxvirus is a Vaccinia virus strain western reserve (WR),

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 1 to 9,

wherein said poxvirus further comprises a suicide gene.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 10, wherein said

suicide gene encodes a protein having at least a cytosine deaminase activity.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 10, wherein said
suicide gene encodes a protein having at least a uracil phosphoribosy! transferase

activity.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 11, wherein said
suicide gene is cytosine deaminase FCY1 from Saccharomyces cerevisiae, cytosine
deaminase FCA1 from Candida albicans, cytosine deaminase CodA from Escherichia
coil, or an analogue thereof, having at least 70% sequence identity with said suicide

gene.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 13, wherein said
protein having at least a cytosine deaminase activity is the FCU1-8 polypeptide
represented in the sequence identifier SEQ ID NO:2 and analogues thereof wherein
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said analogues are coded by a gene having at least 70% sequence identity with said

suicide gene.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 11 or 12, wherein
said suicide gene codes a protein having at least one cytosine deaminase and one

uracil phosphoribosy! transferase activity.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 15, wherein said
suicide gene codes a polypeptide comprising an amino acid sequence as represented
in the sequence identifier SEQ ID NO:3 , SEQ ID NO:1 or the amino acid sequence of
the fusion protein FCY1::uracil phosphoribosyltransferase (FUR1).

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 1 to 16,
wherein said poxvirus further comprises a nucleic acid sequence comprising a gene

coding a permease.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 17, wherein said

permease is a purine or a cytosine permease of S. cerevisiae.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 18, wherein said
permease is chosen from the group comprising purine-cytosine permease (FCY2),
uracil permease (Fur4), and analogues thereof wherein said analogues are coded by a

gene having at least 70% identity with the gene encoding said permease.

The oncolytic poxvirus for use in the freatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 10 to
16, wherein said poxvirus further comprises the elements necessary for the expression

of the suicide gene.
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21.

22.

23.

24.

25.

26.

The oncolytic poxvirus for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to any one of claims 17 to
19, wherein said poxvirus further comprises the elements necessary for the expression

of the permease.

A composition comprising the oncolytic poxvirus according to any one of claims 1 to
21 and a pharmaceutically acceptable excipient, for use in the treatment of a

proliferative disease or a disease associated with an increased osteaclast activity.

The composition for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 22, wherein said

composition is in a dosage form for administration to a patient via a systemic route.

The composition for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 22, wherein said
composition is in a dosage form for administration to a patient in advance of further

treatment of said disease with a pharmaceutically acceptable amount of a cytosine

analogue.

The composition for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 24, wherein said

cytosine analogue is for administration at least three days after said treatment.

The composition for use in the treatment of a proliferative disease or a disease
associated with an increased osteoclast activity according to claim 24, wherein the

cytosine analogue is for administration seven days after said treatment.



