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27 DEC 2006 DESCRI PTI ON ONCOLYTI C VI RUS REPLI CATI NG SELECTI VELY I N TUMOR
CELLS 5 TECHNI CAL FIELD The present invention relates to a vines stodkhgib
antitunor effect by replicating in tunor cells; a polynucl eotide contained
in the virus; an anticancer agent conprising the virus; and a nethod of
treating cancers using the virus. 10 BACKGROUND ART At present, gene therapy
is performed as one nethod for treating cancers. However, since a gene is

i ntroduced into diseased tissue or _the like with a non-replication conpetent
virus vector in gene therapy, theD§sh8ItHRMNe applied to only those regions
around target cells taking into consideration the safety of the human body.
Al'so, in the gene 15 therapy currently practiced, satisfactory therapeutic
ef fect cannot dpecOLhirRYeRUS &P SCAIIN®RELEET VA IONBY TUMGRRE Isansfer. It is
known that telonerase activity is often enhanced in malignantly transformnmed
cells or immortalized cell strains, whereas telonerase activity is hardly
det ectsed in normal sonmatic cel I@@WlmqjggL%uch as germline cells, blood

| i neage cells and epithelial st . der circunstances, it is a

maj or obj ect ofTteheespntesemtion mlates foanvitw shewing aufinuer gffesvbyireplicetnag incel | s by

ilizi h I [ 2d Jt.h ' h bri deat.h h
Furmor  colPE0Geq fe faRR)Ce B TR AT et S Bl PlocE ok R Showe a

schemat i o/iahs;ant agnatiodtdf@restinpuaneereusofy tike wnsol ytic virus repliacting
selectively in tunor cells. Areplication cassette consisting of hTERT
pronoter, EIA gene, |RES sequence and ElIB gene is inserted in the El gene
regi ag which non-replication CcBAMKGROUNMDIART vectors |ack. Fig. 2 shows
conparison of telonerase activities ip human cancer, cel.ls and normal 30
(€ell's. Fig. 3 SHoREStHreB8EplEERYoli BYTOBCh Ant e URHNEr S6F s af ter

RAD i nfrgsidver) sinde B @eBdisCiansdiced alid giserel iaueat tealleswith Gondeptioawns t he
intracellular replication of the virus aft%r TWAD [ m:ﬁechi on i.n  human cancer
cells an&oﬂ)@ﬂe@q IElél\ngC_)r Ip ge¢ne tperapy, the gene can ve applied to only those regions aroun

target cells taking into consideration the safety of the human body.  Also, in the gene

15  therapy currently practiced, satisfactory therapeutic effect cannot be achieved because of low
efficiency in gene transfer.

It is known that telomerase activity 1s often enhanced in malignantly transformed
cells or immortalized cell strains, whereas telomerase activity is hardly detected in normal
somatic cells excluding such as germ line cells, blood lineage cells and epithelial stem cells.

20 Under circumstances, it is a major object of the present invention to let a virus grow
in tumor cells by utilizing the telomerase activated therein to thereby bring death to the
tumor cells efficiently.

(( BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 shows a schematic drawing of the structure of a oncolytic virus repliacting

selectively in tumor cells. A replication cassette consisting of hTERT promoter, E1A gene,
IRES sequence and EIB gene is inserted mn the E1 gene region which non-replication
competent virus vectors lack.

Fig. 2 shows coinpan'son of telomerase activities in human cancer cells and normal

30 cells.

Fig. 3 shows the expression of E1A and E1B mRNAs and proteins after TRAD
infection in human cancer cells and nonnal cells. _.

Fig. 4 shows the intraceilular replication of the virus after TRAD infection in

human cancer cells and normal cells.



o i i

2 ;7 NEC 2006 Fig. 5 presents photographs show ng, by staining with Coomassie

o]
brilliant blue, the cytotoxicity caused by TRAD in human cancer cells and
normal cells. Fig. 6 presents microscopic photographs showing the 27 DtC 2006

cytotoxicity caused by TRAD in human cancer cells and normal cells. 5 Fig. 7
presents graphs showi ng by neans of XTT assay the cytotoxicity caused by
TRAD i n human cancer cells and normal cells. Fig. 8 is a graph showi ng the
antitunmor effect produced by intr tu_m)rgl, I ocal., ﬁdm’ ni.sHJ{r/i tion] of a
non-repl i cat i on'%&oriPEFrBRPhoBEEribtheVElen PLaiig “HERRM S BiappPlog e

experi ”EQSft_otb'ididﬂr% cBuKde bTTRA TR RfhihiHiRAndel BdlsGAM @Mt &dlls. H358. 10 Fig. 9 is a
graph show ng the antitunmor effect produced by intratunoral, | ocal

adni ni st rat i on Feg 6TREDS RugRSEORISANPRERPh SNy g haetarrs s pmpseibahRAR ge bowel
cancer 33 hl%ﬁérl caﬁygf%gl-ls 4aSEh PSRRI, OF THE | NVENTI ON 15 The present inventors
have found for the first tinme that, by infecting cancer cells wth a virus
havi n§ a t el omFigdeprpreotgranhs ahwiving py nteans onX Bbiassey yhe dytotpcipossidsiey t o | et
the viru | l.cate i | s and bring death to them Thus, the
pr esent ﬁr%lﬁ i li’)urll] %%]acsangeertecﬁ?saglgﬁ%ﬁ)\q/aelgsl&rhe present invention relates to the
follow ng itendid & ¢ 4Q@rapdOshbwiny pel annocheodffediepiodngedi s nraanprrambicelr from
human t el grrer.a_saf ang at | e?stt. one El eegebe 2.e ,Thes&rpolafnugl_ eot itde. of item1l
above, WREPBITEPRR OFf DERARIFLRORRENEY PTG PUS NG BhE vegor il
pol ynucl egpdriheenofising sudeInioe al lammndungdzecesicell HAgS.pr onot er from human
telonerase 25.4s hTERT. 4. .The cpgl ynucl eotide of .any .one_ of it_anioél. to 3
abové’ wher ei nthe’ B 2 @&HY VORME DEYHME AHROUGH PREGBIMNELQ2Lnd an
El B gene aifitifiiafio® b8FRAIDin 4 #ipeffeftOisiig fide gnitd endoBhyatRlRHowde chlcedny one
fritens | g&é above. 6. The virus of item5 above, wherein the virus is an
adenovi r §&! 29, An anti cancer agent conprising the virus of item5 or 6
above as an active ingredient and a pharnmaceutically acceptable carrier,
exci pient or diluent. 8. od o reating._a.cancer, conprising using the
virus of item5 or 6 above ; ' DAL agent of item 7 above.

15 The present inventors have found for the first time that, by infecting cancer cells

—~

with a virus having a telomerase promoter and replication ability, it is possible to let the virus
replicate in the cancer cells and bring death to them. Thus, the present invention has been
achieved.
The present invention relates to the following items I to 10.
20 1. A polynucleotide comprising a promoter from human telomerase and at least one El
gene.
2. The polynucleotide of item | above, wherein the E1 gene is an adenovirus-derived E1

gene.

’://‘—'\

3. The polynucleotide of item 1 or 2 above, wherein the promoter from human telomerase
25  ishTERT.
4. The polynucleotide of any one of items 1 to 3 above, wherein the E1 gene comprises an
E1A gene, an IRES sequence and an E1B gene in this order.
5. A virus comprising the polynucleotide of any one of items 1 to 4 above.
6. The virus of item 5 above, wherein the virus 1s an adenovirus.
30 7. An anticancer agent comprising the virus of item 5 or 6 above as an active ingredient
and a pharmaceutically acceptable carmier, excipient or diluent.
8. A method of treating a cancer, comprising using the virus of item 5 or 6 above or using
the anticancer agent of item 7 above.
9. The method of item 8 above, wheren the cancer 1s at least one cancer selected from the

35  group consisting of stomach cancer, large bowel cancer, lung cancer, liver cancer, prostate



'9. The nethod of item 8 above, wherein the cancer is at |east one cancer
selected fromthe 35 group consisting of stomach cancer, |arge bowel cancer,
| ung cancer, liver cancer, prostate 2 27 DEC 2006 cancer; pancreap] Qabc¥h;
esophagus cancer, bl adder cancer, gall bl adder/bile duct cancer. breast
cancer; uterine cancer, thyroid cancer and ovarian cancer. 10. The net hod of
item 9 above. wherein the cancer is at | east one selected fromthe group
consi sti f S r T I THE
T VENT] CREFRe FRPQERn FrE e Shl Ly g By g et To cancer
cells by blaaﬁteamqeng]temanmscr, dleldlctcanactrrwdowuauns:alh:atm ng a tel omerase pronoter
and repli on_abi | i apnd Iett,' he vi | rus can cells,
based on ﬁ Jﬂfq HEPAG f%eé? ng%ied\e‘hic) 5 t@? VA i Hgaéfo’& ﬁefe§ggf’(?“?1§\?e@?1@ oner ase
act i vi ty coifsisiig ofbstetsarusgdlaidbrbinenpsnesent i nvention is not particularly
limted. Fromthe !,l viewpoint of safety, 'adenovirus is preferable. Anpng
adenovirus species, type 5 adenovirus is particularly preferable fromthe
vi ewpoi nt of , for exapphRILERYERIEPTIONSE TIHEE IR TSONt ai ned in viral
pol ynucl eot i de refers to one of ear gqg)enes of viruses. 15 Viruses have
eariy (E) genedhaRtesemafvention igehpsctariggdby bianging daad 1o cangsr pellsiydalersiz Bl gene
encodes @ REP{:@]sr\vhl{"éQ»In\ﬁ?qina‘!uﬂo bNBlohReHde %Fdn?cﬂerozfndt reﬁg:%ﬁf)h RbiN M 186!
genone. ?‘ll gene used he present invention derived from any
virus. Mreefiasaty,in de @aeneoils baseder hedinging geaia w@eu’@@@n dftcapegr keldan t hat
EI gepe ksy | A, EIB and other elements. E1A 20 protein encoded
‘%g gen\eeclglgﬁ%\ﬁag?gésm% le transcription of a group of genes (El B, E2, EA4,
%tc ) necessar Yht orirus hiserio dhec piesant ghvenhbedt notuparteylagy llEIIEdprBtoeal theencoded
y EIB g pe e n 4 he
‘cyt opl as%%gf‘%ﬁegfit é?fte@t eg& l‘I/gptdé ?élﬁgfepafb Ejhere T% %&ho‘?ﬁp )gp%:?@;'[\lgil% synt hesi s
in the hdsoviredk paTbdaly EeRrabtedian ﬂlepm)mxm)f \fmralampbptasuam ionise.The
sequences of a r I i_n NO |
and SEQ 1D N 13, PR EHRiER Iy O PO RDetlaL RGRNF oBE B SR BedeR PR o' may
be ugéd Akruids liage eal?lye{Ebgfaigs gn;d lae (B) oengemotvadnmgelam\m vepheatien. ahl LRIES
sequence _a | e in which an | RES
sequencee|nés}%|e§98]jz§%e]Ejglg{)‘llt(:sedIJ(Bﬂt“J'ﬁ'le&ﬂ%F(%Jfn(ﬂhgcs-}lﬁt(jo%!}IJI:I %ene is used. Wth the
use of such anThe Kerene nke meplei pasdnbnnebhion tyayobe tdasvad ifws: ahy t\hmsi nvent i on

w il be r%‘ireqft]rably, an adenovirus-derived E] gene is used.

It is known that E1 gene is composed of ElA, E1B and other elements. E1A
20  protein encoded by E1A gene activates the transcription of a group of genes (E1B, E2, E4,
etc.) necessary for the production of infectious virus.

E1B protein encoded by E1B gene assists the accumulation of late gene (L gene)

} mRNA in the cytoplasm of the infected host cell to thereby inhibit the protein synthesis in the
{( host cell. Thus, E1B protein promotes viral replication. The sequences of adenovirus
25  ElA gene and E1B gene are shown in SEQ ID NO: 1 and SEQ ID NO: 2, respectively.

In the present invention, a known E1 gene may be used as it 1s. Preferably, an E1
gene having an E1A gene, an IRES sequence and an E1B gene in this order (i.e., an E1 gene
in which an IRES sequence is inserted between 1ts E1A gene and EIB gene) is used. With
the use of such an El gene, the replication ability of the virus of the invention will be high

30  when a host cell has been infected with the virus.

As long as the effect of the invention can be achieved, at least one nucleotide may
be inserted into at least one site selected from the group consisting of (a) between IRES
sequence and E1A gene, (b) between IRES sequence and E1B gene, (c) upstream of E1A
gene, and (d) downstream of E1B gene. As long as the effect of the invention can be

35 achieved, at least one, preferably several nucleotides may be substituted, deleted, inserted or

(U5}



30 when a host cell has been infected with the virus As Iong as the effect
of the invention can be achieved,. at |east one nucleotide nmay be inserted
into at |least one site selected fromthe group consisting of (a) bet. SRS
sequence and E | A gene, (b) between |IRES sequence and E| B gene,qﬁyﬁ“
upstreamof E I A gene, and (d) downstream of EIB gene. As |long as the
effect of the invention can be 35 achieved, at |east one, preferably several
nucl eoti des X e substhggted de eted, inserted or 3 DEC 2006 added in
the E | adgéneiherpgessd é%qL‘eF‘feB @ﬁé“eo‘?‘ |&%g@ne. "I RES sequence” is a
protein synt hesjpg:g RhhdRE1 199 p';dtaﬁ@tmtﬁeeqrntﬂaﬁoﬁs@mm GREMBYS piSmalitus. | & bel i eved
that this sequence serves as a ribosone-bindi ng sit'e because it contains a
conpl eneist kalpverb s ribie ouanke sgrves @ i HRPsOBEfUEhRS si¢ begmse ithossans aRNA. | t

is known | t uence.
Translatfm§?$¢lr%ﬁe%§a§¥¢gﬁ@FgEgﬁsggh%ﬁygck?fa§§ﬁﬁb§b§ﬁR¥ygngphﬁﬁ% dIe of
MRNA, 5 prtbramrmmgr\nmsekrisedmRblénfsomnmIed \E! slns:apuentr uct ure non- dependent manner .

Ther ef ore. he vi. rus i nvent i ene. I B gene
ocated downst it ks raell BEES sea®iFC s B P e RoBE dRadRtery by
pronot er mRNAD fwsrein  syhdsal damgresdmed EtESa sa@uemmntsmhdespandm SE@nteE) NO 3.

Inthep ese i.nvention refer en ronpter from
s CTOR R 456 RS eF S PRASH dB B L 1A B bR ErE IR pabl & of
pronot | n@oxifxm eaxﬁ%@"tlh@mHSthqQéncE Af tirkslatedahddpbRiehily 8Pkippdmbier famagimasel | s
havi ng tel onerase_ag |vrté .The praommter. éronthunan tel omerase i s not

part iCul ?&'fql’iﬁlﬁem tlé‘EP SEQUEISR S %@“T’ﬁ‘ébﬁwdﬁd’t’ %is 15 derived from human. Anpng

all, hTERT is pf gtei@bh@nvebliBRTt isSpréfeBBRENATEIOM R Tl U FREmbiel RHRIIRSRN’ ever se
ranscri ptase. A nunber of _transcription fact or - bi ndj ng sequences are

onf i r mellqrperase1 UpstieRn  HeE0hnberaYer ¥ 8f PRV s gapablsf of RramejigetheThi s

regi on i gph@ltiofVertnt Qilie oh TERhvaiRNTh &ancel ReMARVicd teddmerfse IR VRP BRJUENCE
| ocat ed upstream of the translation initiation site is a core regi on

i npor t anPropfert fiam umasxisiosesase s gt prECHaln SHIEdmsgene 25 ithe PrRINIteSent

invepy | Oﬂenv@H‘X‘ioﬁﬂﬁlﬂﬁﬂﬁeﬁ%’{ﬁrdlISMERTE']ﬁef&%l% region may be used as a
pronoter from hunen tel omerase Preferably, an upstream sequence of

appr oxi mat el y BYBRT pha ggisrcaredinghaman cimerse dgesredenirptassy A supbedf 1t has

been confifspRdiduN@tiol-Bihding SAHRAGS ate conBiméPR Xk @b ?%%013@ Subfinio? tl?cqy i V al ent
to the 181 bp core region alone in gene expression |crenc%]

sequenceenst of| thipgrRye sThihegrn is bgkyed ty ROhTERT promoter.  In particular, a 1
sequence located upstream of the translation initiation site is a core region important for the

20  expression of the downstream gene.

In the present invention, any sequence comprising this core region may be used as a

promoter from human telomerase. Preferably, an upstream sequence of approximately 378

) bp containing the core region completely is used. It has been confirmed that this sequence

L of approximately 378 bp is equivalent to the 181 bp core region alone in gene expression
25 efficiency. The sequence of hTERT is shown in SEQ ID NO: 4.

A gene having the telomerase promoter of the invention and the E1 gene of the
invention (a gene comprising EJA gene, IRES gene and E1B gene) may be obtained by
conventional genetic engineering techniques.

As the E1 gene, an E]1 gene from a known virus having that gene may be used.

30  Preferably, an E1 gene derived from adenovirus 1s used.

Alternatively, E1A gene and E1B gene may be amplified from E1 gene-expressing
cells (preferably, E1 gene-expressing 293 cells or the like) by RT-PCR and/or DNA-PCR
using primers such as E1A-S, E1A-AS, E1B-S and E1B-AS.  If necessary, their sequences
are confirmed using a conventional method such as TA clomng.  Then, E1A and E1B DNA

35  fragments may be cut out using a known restriction enzyme such as EcoRJ.



‘A gene having the tel omerase pronoter of the invention and the El gene of the
i nvention (a gene conprising ElIA gene, | RES gene and EI B gene) may be
obtained by conventional genetic engineering techniques. As the Elyggtelllfan
El gene froma known virus having that gene nmay be used. 30 Preferably, an
El gene derived fromadenovirus is used. Alternatively, El A gene and El B gene
may be anplified fromEl gene-expressing cells (preferably E

- i 93 | h
O P enen a1 AR BBl b 88 ) IR R e S R R AR 5Tt

sequencegendit eengimaéiiiigredhnigiasgtoathey gt paod &1 ANRATE] B Lsehnlealse Thlgh ol ng.

Then, EI1A and '%E DNA 3% %E% gnents may be c ‘1‘:‘# out usi n own restriction
enzyme sU&HO%as Splyapently, BT POglerEeRuEcq Epigh n#s? B‘ét 58‘? eFSHIREY a known
vector sughnas PLRES NI GO \EIT iefiabe dRBedd MmitENR RBET diRRdo! @€ NKeddESed O

t hereby prepare El A-1RRES-EIB sequence within the vector. Subsequently, hTERT
promoPer @étf@@rﬁf@ ®hi ch was cut out with restriction enzynes such as Mul
and Bgl Il may @pnaces%est@ﬂomsua%\me (éﬁbﬁ)) !% Betepémﬁmedl ihkeal oQ\%a&e%fbr sBcHUPSt T eam
of ElA. If necessary, “cytonegal ovirus pronoter contained in a known
vector sushShade pshube remevsd Eéh rlei#m@d ‘leh’llnesr surthr asc Mfelnamch Npebstheruch as Mel
and Nhel triction
nzymos. RERICTane g FUHE B PR RURESCETR B et LB e e e e
desi gnat ewhy"heSisehied] Bto)the SJG: (Fasoltant he:tmlesdﬁﬂ@aaited pshi-hARB, a sequence

conpr.i.Si ng necessatr, rLlons Acl | RES
sequé ce and E?sg)ngéiﬁeelg& nHrjﬁl 1{15; a‘é%{u& gC m tsmB ?gg%]aly% 1F0115A(319:§{9u?f

1- Ceul amdERIT-fSaebdter, ENd geheriRﬂiﬁsequeede detIFJIBiGMleD aiay[BhlAusommnds:eétdemmrX Vi ral

0 g S ol MM ST DA (S gt (11

conpr i si NGrah TR uping rantcdimertiaAkgesneh ad Rid&no- Xeﬁxmessmnaﬁiydteﬁi BClgereh)nglye be
et e L0l B Bl Rk iR o5, 10 2o (he efiect of e presen
whi chSEl gene Has dbﬁeﬂdﬁehleédeshqumtte ahnq:\tﬁrx@esﬂﬁmbeﬂlometquemm dese, piR&Ser abl y
inserted into th % e]te]d Le.. % \ : §av X s|near|t céen X-hAl B
W th a kbt B sk B st e e BT ana eveee (PErerBee e
cul tur ed teplesnsingbnta 2fJecehibed. t Got Hangiky padmarieusafor Qél&ﬁhbl@ﬁ_ﬁ from
which E1 gene has been deleted, the above-described sequence is preferably inserted into the
deleted site.
20 It is possible to linearize AdenoX-hAIB with a known restriction enzyme such as
Pacl and then transfect into cultured cells such as 293 cells, to thereby prepare a infectious
recombinant adenovirus (the resultant virus is sometimes called the “virus of the present
invention” or “TRAD™). The method of transfection is not particularly limited. From the
(( viewpoint of efficiency, such methods as the calcium phosphate method or electroporation
25  may be preferable.
The thus obtained virus of the present mvention can be replicated by conventional
methods for viral replication, e.g. mnfecting host cells such as 293 cells with the virus.
The virus of the present invention may be used as an anticancer agent. This
anticancer agent may be used not only for treating cancers but also for preventing
30  postoperative relapse of cancers, preventing cancer metastasis and/or for prophylaxis of
cancers.
The kinds of cancers to which the anticancer agent of the invention is applied are
not particularly limited. The anticancer agent 1s applicable to any kind of cancer. For
example, the anticancer agent is effective for cancers in the stomach, large bowel, lung, liver,

35  prostate, pancreas, esophagus, bladder, gallbladder/bile duct, breast, uterus, thyroid, ovary,



recobi nant adenovirus (the resultant virus is sonetines called the "virus of
the present invention" or "TRAD'). The nethod of transfection is not
particularly limted. Fromthe viewoint of efficiency, such nethogds afzmme
cal ci um phosphate nmethod or el ectroporation 25 may be preferable. g
obt ai ned virus of the present invention can be replicated by conventi onal

nmet hods for viral replication, e.g. infecting host cells such as 293 cells
with the nt Iy e

1 e oSy IOt iy g LOBBEGRET AR NEIL VR B DE 0 B8R0,
cancers bﬂ&mmkﬁblﬂmdtmneventlng 30 postoperatlve relapse of cancers,
preventing can r tasta3|s ! , prop aX|s 0 S. The ki nds of
Cancers Lo whi ol RUAREr sear omneornrRE ¥ Ot 8o eSBii s hfe non
parti cul ashemdtivaiy} the antTdaﬁceﬁilatzctma’m@&)l‘e uagﬁntedl istodiplans ahbet celds @fwgdﬁs)rle_lr of
cancer.. For anpl he antj cancer ggnt s effective for cgncers in the

st omach, &O‘H?Jvﬂéfﬂwcﬁ uf§, PRYPEPOUSggn %‘ésf‘é{f”e IngapREHEse O SHBHIIEEYS bl adder

gal | bl adctﬁfeétmnl anibistion BFRART the Uta8klUsvith, hyra 0 caliityO¥aldhg; ofal Zadmikdskaid@06 et c.
as well as brain tunor and osteosarcona. Anpng. all, the anticapncer agent is

especi al |afnanisEaionye terfogy| oly syrpagiony: Ta8 aPINISHASY ”’aé}?nfo”@f ok getemalent i on
may be appldigfeto diseased sites as it is. Alternatively, the anticancer
agent may be introduced into humans (target cells or organs 5 any known
net hod, e.g. i ntheavisioolsthei mveriwnsoay & reptedy &y eraniealbyothe élﬂ)fédtzafrl@bus
| nj ecfgl 0Ny, SR %Atﬁ@ eagf BYEHIink %a”ﬂé@' e%aé(lbﬁe%”m g@ ar&s':l\mtgypn%%écymal or al
adm ni stration; dministration 1n the formo tory;
ém ni st reanipositipes hm@mtgr\mtlmmcem @hanngceutinally ejcapta rﬂﬁ@nm’Srsu@ asfextipenisnvent i on
y be tr M , t bl e easy
‘handl i ng fg?‘& %hndfeg use eﬁﬁ%ﬁ"é Q%\r‘%ha?g%?sggh(%h%dﬁlg‘; g%;r%al%ggﬁ i E}gf&ﬁccad%%ggs tions
by mi xi nehelating agwt&ncc@mmmcmatmwmayveacﬂ@mmm @awm"laeclgs sud bweetenangci pi ent s,
fillers, zg%ﬂ ers, lubricants; or known additives (including such as buffers,
i sotonic ége ts, chelating agents, coloring agents, preservatives,
fl agrlénces f1 alier amtgasgergent onthespreent mivegtiomgent by adibbustéred amdliycancer
agent of S t t r n eraIIy
dependi n elte?%]lgl %tenéilpy %9 t'hgr}'oxgﬁt%f lﬂ% S’o%ﬂ? 1 ﬁs 0?% a%nﬁﬁ?tut%{mgiﬁelgp g‘% Sg such as
t abl et s, teldpsidapsilesppowdars ,gr grumulblés hqpndis Isswpls i g iadd palsynempsdmmtsu aticnd

parenter aalgel?tg%all 3l ril?j&ﬂ%ﬂs, external medicines, suppositories, eye drops, etc. Preferably,

local injection into muscle or abdominal cavity, or intravenous injection may be enumerated.

20 Dose levels are selected appropriately depending on the kind of active ingredient,
the administration route, the target of administration, and the age, body weight, sex,
symptoms and other conditions of the patient. Usually, dose levels may be selected so that

» the virus of the invention (the active ingredient) 15 administered at a daily dose of about
(( 10%-10" PFU, preferably about 10°-10" PFU. This amount may be administered once a

25  day, or may be divided into several portions and administered at several times a day.

When the virus of the invention is administered, 1t is also possible to use a known
immunosuppressant or the like to suppress the immunity of the living body to thereby make
the viral infection easy.

Further, the virus of the invention may be used jointly with at least one anticancer

30  agent selected from the group consisting of non-replication competent viruses (such as virus
comprising p53 gene) used in conventional gene therapy, known anticancer agents and
radiation.

The virus of the invention infected to the living body (cancer cells or cancer tissues)
is capable of replicating in the cancer cells and bringing death to those cells. By thus

35  bringing death to cancer cells, the virus of the invention can treat cancers, inhibit the growth



‘agents such as injections, external nedicines, suppositories, eye drops, etc.
Preferably, local injection into nuscle or abdom nal cavity, or |ntravegfgs
injection may be enunerated. 20 Dose |l evels are sel ected approprlat 0
depending on the kind of active ingredient, the admnistration route t he
target of adm nistration, and the age, body weight, sex, synptons and ot her
conditions of the patient Usual Iy, dose levels nay be selected so that the
virus of the |nv é@he acti.ve.in ent) is admnistered at a daily
dose of 8UF“°§ tﬁmﬁ?@?eP%ﬁpg“é kht 109- 1011 PFU. This anount may be

adm ni stered ongcie balevz& Uk Yher®fs aesy rb@eldlil goskibint, rQhﬁQM@EJﬁicalﬁt@f hécONST and
adm ni stered at  seveyal |nes aegp¥ %ﬁ P the virus i nv, nt|o

adni ni st dhedpventon il ¥g ‘ﬂf&s%‘%l 5 195dNe TRATEN dePH &b re ]:1;‘%;1°.'|f1t‘L r the
like to sHALESIsOSf hemHRhEdh @h YeREdhivehngfebpeardtont her eby make the viral

i nfection_eas Further, the virus.of the inventjon may be used {0|ntly W th

at | edst (Bhel B isdiHe &lomeyasegangy §bl"é&tale§1°“ﬁ%tt9rﬁetlﬁé“3r>6hbdeé96t‘i§15§ seids of

non-repl ijgat {PBe GARBEY 88 tsuleh¥iHe cells Uedh A8 h¥hnhidBoieGORBINY. SIThGeRPS @8AL) used
in conventional gene therapy, khown anticancer agents and radiation. The

virus of aienoviTHyéntisednii Hreblest npvenhen.| sWli hghwotRjectiviander tewdn Kindy izancer
tlssues)obh§mgapable of replicating in the cancer cells and bringing death to
those cells. By thus 35 brlnglnq death to cancer cells, the virus of the

i nvent i o2k afineg Barraneldbt S1ventioniep fepliersion AbilibnIt IpassiplepEasoibse s at & unor

cel I sg ang,gr eafeatmtrst AP Rla® B cchelERRalCOl-Rplidatioh Sol§llegy @dud hata there is
an extreme] ), low possibility that the antlcancer agent of the I nvention

11 prod@@@“§@8%eﬁﬁﬂ@%ﬂﬁ’for t he reasons descri bed bel ow. Thus, the

(&nti cances) aﬂ%twl% thb QirhyeinE hlﬁﬂ@nﬁiﬁﬂta@%eéﬁé&ntﬁtsté%cylnse@ef:@&spdhﬁpﬁilaa%h&ﬂ 5 (1)
There is I|ttIe tel omerase activity. in normal somatic cells, and yet

adenovi r 4Tk thevgh pelmagymgmygs IB@“PHF%@FBHHWE@O%Spend| ng cells such as
henmat opoi etic cells. Therefore, when adenovirus is used in the present

i nvention; still higher select|V|tﬁxg§kﬂéﬁ§Dr kinds is obtained. (2) Since
a

t he J?rus of the invention has repk bility, it is possible to use
this virus at a 110 | ower concentration than that of conventi onal

non-replicatio co tent vi ed in conventignal ne therapy. (3) Even
when the virus - ﬁt@ﬁ?f@éﬁﬂ@%lﬂ%@ﬁd IR SRS e SIESES M vi 1 al

action vRhse ctdtmtough:eaéﬁ,lt@ adyy the pr8saR ifv@ALdH i9 Aot lihnkddo klieét BGnIpRAY .

20  Example ]
<Preparation of TRAD>

An EIA gene of 899 bp was amplified from RNA extracted from 293 cells by

RT-PCR using specific primers (E1A-S: SEQ ID NO: 5; E1A-AS: SEQ ID NO: 6).  An
(( E1B gene of 1823 bp was amplified from DNA extracted from 293 cells by DNA-PCR using
25 primers (E1B-S: SEQ ID NO: 7; E1B-AS: SEQ ID NO: 8).

These PCR products were subjected to TA cloning (TA Cloning Kit Dual Promoter;
Invitrogen) to thereby confinn their sequences. Then, DNA fragments of 899 bp (E1A) and
1823 bp (E1B) were cut out, respectively, with restriction enzyme EcoRI.

El1A and E1B were inserted into the Mlul site and the Sall site of pIRES vector

30  (Clontech), respectively, in the normal onentation (E1A-JRES-E1B).

A 455 bp WTERT promoter sequence which had been cut out with restriction
enzymes Mlul and Bglll was inserted into the Xhol site located upstream of the E1A of
E1A-IRES-E1B (phTERT-E1A-IRES-E|B).

The cytomegalovisus (CMV) promoter contained in pShuttle vector was removed

35 by treatment with restriction enzymes Mfel and Nhel. Then, a 3828 bp sequence cut out



.15 EXAVPLES Hereinbel ow, exanples will be provided in order to illustrate
the present invention in nore detail. Needless to say, the present invention
is not limted to these exanples. 20 Exanple | <Preparation of TRAQETMC@BA
gene of 899 bp was anplified fromRNA extracted from 293 cells by -

using specific priners (EIA-S: SEQID NO 5; EIA-AS: SEQID NO 6). An E 1B
gene of 1823 bp was anplified from DNA extracted from 293 cells by DNA-PCR
using 25 priners éEI B-S: SEQID NGO 7; EIB-AS: SEQ ID NO 8). These PCR

pr oduct s figer phEER-EEAdBESE A uging msHiguem ALomssi Meg! 1ihd Notavapmsertradento

I nvi trog : 1 confine their sequences. Then, DNA fragnents of 899 bp
(ElIA) angﬁ}?&ggglggA?%YB) were cut out, respectively, with restriction enzyne
EcoRl . El A and A3 lvigr egiase mae duti vt otrhpSHvhAIB siingrestndtiiarnenzgaks [-Setle of

pl RES vect 0, (C,ant ech)... res | el Y, hidat he nornal- orientation (E1L
A Res: 40 B)-SER i WsREhing " 6 BOENKC Uy R HCARER R PRt &80t i o
r est r § ct iiORnteeMZydesoXMhil BN dhBgA ddnoXelsA IBnsey treatkdi witloresthietiofhalrysie tPacll ocat ed
upstream_of the EIA o E|l A IRES-E_I TERT-E | A-IRES-E | B).. The
cytorregalf‘a'\}i‘@’i‘}%zaPWJ tb?lb%}%ﬁ@é&ﬁ?g?ﬁ%eﬁsi%ﬁ%&sﬂﬁflﬁa@ Feuiorenad rhved 35
by treat gegfechbisrec8Sibinatt h@moBREY (TESAIN e»basaséeslpdmel A ThRmatia B38XBgbey sequence
cut out 7 2'1 DEC 2006 _from phTERT-E1 A-1 -El B using restriction enzynes
Nhel and TRYD IsseVP Bt Ed into that site (pSh-hAIB). A 4381 bp sequence Was
cut out from pSh-hAIB using restriction enzynmes |-Ceul and P1-Scel, and
inserted into the Adeno-X Viral DNA of Adeno-X Expression System 5
(d oh? ecExampigenoX- hAI B). This AdenoX-hAIB was treated with restriction
enzyme Paghf3fisdni F9RIoh%RlE ARH AR ih MRMhah (ansd ecliethd M aP831sel I's by the
,agosphat e calciumnethod. Thus. a infectious reconbi nant adenovirus (TRAD)

s prepared. RNthepatergadedviiony e foiRame 40skiadn dfncalisgusing RYAglanpl e 2

Conpar i . Teloner. i tdc8S (A fuoHupBas; | . | Cell
stompar| ggﬁ]g%%(;e[ﬁtl,\?% %%ﬁ%s{nFé defls (A Shorei¥asn CI§H9§? Huﬁmg']%ﬁ%%@ S>

L

RNA was romthe Yo own@alo ki nds of cells”usin
( G nna/ Bicancer xls KRWEAC Dhdp-& aandekode! hymansagryo gBine g ragll AP umanuman

| ar 9¢5 bOoYlhitical vascular endothelial cell HUVEC immortalized by the introduction of SV4Q gene;
and human normal fibroblast cells (WI38 and NHLF). The resultant RNA was subjected to
real time quantitative reverse transcription {RT)-PCR using Light Cycler DNA TeloTAGGG
Kit (Roche Molecular Biochemicals), followed by comparison of expression levels of

hTERT gene in respective cells. The results are shown in Fig. 2.
20 When expression levels were compared taking the level in A3549 cells (which
showed the highest expression) as 1.0, hTERT gene expression from 0.18 to 1.00 was
observed in cancer cells (such as A549, H226Br, H1299, SW620, DLD-1, Lovo) and 293
cells, whereas no expression was detected in immortalized cell HuVEC and normal cells

1. (such as WI38, NHLF).

Example 3
<Expression of E1A and E1B mRNAs and Proteins after TRAD Infection in Human Cancer

Cells and Normal Cells>
Human large bowel cancer cell SW620 and human normal fibroblast cell WI38
30  were cultured in viro. Then, each cell was infected with TRAD at concentrations of MOI
(multiplicity of infection) 0.1 and 1, followed by recovery of RNA after 36 hours. As a
positive control, 293 cells were used.
The recovered RNA was reverse-transcribed using GeneAmp RNA PCR Core Kit.
The resultant DNA was amplified 30 cycles in GeneAmp PCR System 9700 Thermmal Cycler
35 (PE Applied Biosystems) using primers for E1A gene and E1B gene. The PCR products



‘cancer cells (SW20, DLD-1 and LoVo); human enbryoni c kidney cell 293; human
15. unbilical vascular endothelial cell HUVEC immortalized by the

i ntroduction of SV40 gene; and human normal fibroblast cells (W38, %pg 7006
NHLF). The resultant RNA was subjected to real tinme quantitative fbver se
transcription (RT)-PCR using Light Cycler DNA Tel oTAGGG Kit (Roche Ml ecul ar
Bi ochem cal s), followed by conpari son of expression |levels of hTERT gene in
respectiy |, resud S ' | g= - : r l.on |l evels
wor o coreas SReyInoldty AL St R00HR WpH e ) Bl R BRRLE

expr essioniplizesbahdO(uphFERD [goele irekigr 8430 olhefintenaities b8 thecbahd O@Femaseasabder ved i n
cancer cells. (suc A5 H2 I 1 ) 1. Lova) _and 293
cel|'s, wher %bénar%(e) q@%g%eé’scﬁ{%’d}ﬁtzﬁgegﬁgeetg 153:1{% %dgu‘c‘ll?rgvlé%’n%gl}?gﬁnz@g e Ic%mi-ﬁﬂ\?ﬁ%: and

nor mal  akdd showhsglhaphs(tialiRSomdhE)in FAS3Exanpl e 3 <Expression of E | A and El

B and Proteins after TRAD In ' i n Human Cancer . Cel | ng Nor mal
Cel o Haman 115 Dokt vrsl faarer <o 1 g De by Reoh Gorabdast Fuf SAPSst ol
WL38  30vitet@inged el | Theni bdc-cell ReB infeaewar TR AR St édhtaftagenditNMOTRAD at
concentrations of multiplicity of infection and 1, followed by

MO ( ) 0.1 : )

recover y-bFIRNA afieretS lpgrnadiesent aglsauerp sprargeabitestes] in 2lygs sditien fre used.
The recoyelauENAoBs el eyeicefrifiaftr | PRA JskindcSReaAEn RNAIRCR (RLf Kit.
The resultant DNA was anplified 30 cycles in GeneAnp PCR System 9700 Ther mal
Cycler SBBEr(EENARSE | BgaBiessysBapdy s sgpeprataer wag leckppigesaé ahd! 2P B gene.
The ;BCR prOAUEESide 8eZ 4nPRmsEIRE o6 :CmEmBRhE 0PN 90deAN bk % A08L 03¢ gel and
stai ned w'th ethidirum E)rom_ e to thereby visualize bands (upper two panels in
Fig. 3A)perfoheed pitbriwtitadespvais thiel b ankodydPearivergenrlagmaiipnd). ad heragpdts anal yzer ,

uantitati det erpi ned using GAPDH as an internal control and then shown
in grapﬁ%é%llﬁh%lgﬁ?é% panel in Fig. 3A). 5 Human | arge bowel cancer cell
SW620 and huneWhiestnalg expiesobi ekl 4 gbie (WABEP) andrtd Fogane (46cbr) wasiclrerly Then,
sach celdysuBsd WY BGhedt WAB iTEBAR:Ah SRACENIREIPRN el Dhprelich kot ATLEr
48 hours, adherent cells were recovered an réacted in a ]I]yS|s sol ution for
30 niisnutgesgs feb lobsredkdoip tental icklligilti8ofie. The). pimthe posttorcemtobfPdrellny t he
resul taﬂﬁediﬁﬂ%ﬁﬁ%%ﬁ%}"tl\f@ég%@%g 895@@3.' efly, the supernatant was

0

el ectr ophor ese ‘
The results of Westem Dblot analysis revealed that expression of E1A protein

increased in SW620 as the concentration of TRAD increased from MOI 0.1 to 1 (Fig. 3B).
On the other hand, expression of E1 A protein was detected little in WI38 even whenn TRAD
20 wasused at MOI 1. '

Example 4
<Examination of Intracellular Viral Replication after TRAD Infection in Human Cancer

( ( Cells and Normal Cells >

25 Human cancer cells (SW620 and H1299) and human normal cells (WI38 and
NHLF) were infected with TRAD at MOI 1 for 2 hours at 37 “C. Then, the
TRAD-containing culture broth was discarded. After cells were washed with a fresh
culture broth once, a fresh culture broth was added further. Immediately thereafter (i.e., on
day 0), cells were recovered with a scraper and subjected to repetition of freezing and
30 thawing. Then, they were suspended in 1 ml of a culture broth. Further, virus was
recovered on day 1,2, 3, 5 and 7 in the same manner, followed by measurement of viral titer.

The results are shown in Fig. 4.
In normal cells WI38 and NHLF, TRAD increased from 10? PFU on day 1 to about
10° PFU on day 3 showing 100- to 1000-fold growth. On the other hand, in cancer cells
35  SW620 and H1299, TRAD increased to 10-10° PFU showing 10°- to 10%-fold growth.



‘i1 0 pol yacryl am de gel and transferred onto a nenbrane. Then, Western bl ot
anal ysis was perfornmed with anti-adenovirus 5 EI A anti body (PharM ngen
International). The results are shown in Fig. 3B. Wiile strong expfe$§i dilbof
El A gene (502 bp) and ElI B gene (543 bp) was clearly observed as a result of
TRAD i nfection in cancer cell SW20, only weak expression of these 15 genes
was observed in normal cell W38 (Fig W hi the positive control 293 cells,
medi um e I‘eSSIlOI’] of th i enes was, % The results of Western bl ot
anal ysi s 8% SHR O ¥ HaPed o ddusep fe! Bf“aélcﬂ gy ]8 ein increased in SWs20 as the
concentration of TRAD increased fromMJ 0.1 to | (Fig. 3B). On the other
hand, exEressi gn of ElIA protein was detected little in W 38 even when TRAD
20 was use 2 1. Exanple 4 <Exami nation of Intracellular Viral

Repl i cat k@to@J\I@Acﬂ%%ffmAmmlmnémcﬂém@aﬂmbnmcew I's and Normal Cells >
25 Human cancer_cel (SW620 and H1299) and human normal cells (WL38 and

NHLF) S wer e i nf §t‘t€e]dn@ﬁ ehhumeapeagpeenglls |(%‘f\’é20 HE§ar 548 BYDAG. axhER26BHe
TRADconR\%mmsl@ %H' GLUL8 Pt Qtf eﬁ@;ahfh%@waﬂ mlm@kmeseb ﬁ&;&ﬂﬁﬁb&ﬂ with a

fresh cul once, re culture’broth was a

| mredi at éW)b& et blhlfitFér\’ve(q plated oor?4-del ploes ac s 1 verels' welt ovaflaRbais,a scr aper
and subj i f . f ig79g ang 3 a an yuer e
suspendeg Sn EW%&S’;{JH@U tur eat%\ﬁ@?ﬁp F(l)j?t ﬂ'e’r ?m{g] mﬂ\%ﬁ o ﬁ&ns\?gfget on day 1,
13, 5 amtfec‘iiohnmbh:daobgnel ahanmm;x SM]OQ%B) bynchﬁhﬁﬂfrceﬁenﬁmeocﬁbsmwealundimter. The
resuL s ar.e shown in 3 TRAD i ncr eased
fromdo TreRgRa et Sunfeich M aReeRE gt P eR By Then R $880° ol d
rowt h. Qerd higinat wth Goandssid ilian bbe, agl ﬂmcrosab'pleld%al@s amde tlle98to AR
ncreased to 10 -10g PFU showing 10'- to 10e-fold gromh. 9 2 7 DEC 2006
~Thus, vird@™Yrowt h specific to cancer cells was confirnmed. Exanple 5

<Cyt ot oxi ¢ Act iSWé0 B H'EA@vlrene Plared it Cainezéls/ wek bhds NaJAF Way piaded @e6 Ixspo*5 Fi ve

ki nds of cancer H1 A549. D1 26 wer e
pl ated ofi€%: gﬁ”‘a}e rFSPS?téte@s g 7 % \é]?fg)ﬁffﬂf ?9 ﬁsl e lﬁfe“*%na"‘l’mg E’@I Ruman
nor mab  C@hdnsinfecdéd 3811 NGO NIHLFnAeT ellehate duaber? 4f wable cpllsabveg mdasded by 104

cell s/wel>gTT aAsngye(rm %4 hobj S

,’S and 7. The viable cell count was determined for each four
wells. Taking the count in the non-infected cells as 1.0, counts in other cells were
represented in graphs in means +/- SDs.  Respective results are shown in Figs. 5, 6 and 7.

In cancer cells SW620, H1299, A549, DLD-1 and H226Br, cell counts decrease

20  and areas stained with blue reduce in a TRAD concentration-dependant manner. On the
other hand, in normal cells WI38 and NHLF, no remarkable decrease in the number of viable
cells stained with blue was recognized (Fig. 3).

In the microscopic observation, SW620 and DLD-1 cells were peeled off from the

( ( plate bottom, became round-shaped and showed decrease in cell density; on the other hand,

25  NHLF cells showed little morphological change and no decrease in cell count (Fig. 6).

In SW620 and H1299 cells, almost 100% cell death wés observed by day 3 as a
result of TRAD infection at MOI 1. More than 80% decrease in cell count was recognized
even at MOI 0.1.  On the other hand, NHLF showed almost no decrease in cell count even
onday 3. Although NHLF showed about 60% decrease 1n cell count on day 7 when TRAD

30  wasused at MOI 1, it indicated no viral influence at MOI 0.01 (Fig. 7).

Example 6
<Examination of the Antitumor Activity of TRAD in Animal Models>

Human lung cancer cell H358 was transplanted subcutaneously into the back of 5-6

35 week-old nude nuce at 5 x 10° cells/mouse. When the tumor became approximately 5-6

10



~they were infected with TRAD at MO 0.01, 0.1, 1. 2 and 5. N nety-six hours
after the infection, norphological changes in SW20, DLD-1 and NHLF ¢ |7$ﬂ%
wer e observed under 10 m croscopy. Further, culture broth was disc fde “from
all of the cells. Then, viable cells were stained with Coomassie brilliant

bl ue, and macroscopic i mges were taken into with a scanner. SW20 and H1299
were plated at 104 cells/well and NHLF was plated at 5 x 103 cells/well,
respectively, .on 96-wel| plates. Cells re infected w.th,TRAD at 0 15
(nohe  nii: byeBerRe)  enalpitaf cfpeidh Wbl nBh SSHERESED 3N 0 ABIE el I's ver e
measur ednbatuXdbllpasdlcly Bayorikeci®ive 8vo Sayand] X. 10°1'I’—\EUV3 ahbePEelhd caunt was
determ ned for eac(hﬂfour wel Ioaé %’akl ng t he count he non-infected cells
as 1.0, KOIRESIDN SPHRIIEes Ahsre TUPOp CESERE &Y ”|‘3F|t @"r ShYCIE MEASHIRS 2/ - SDs.

Respect i ¥ fe5khlafs. armfe S8@WRted RufibiO%eicht whs Bdelidted b)) (EARARKISE FdrHuaV620,
H1299, A549, DLD-1 and H226Br, cell counts decrease” 20 and areas stained

Wi t h bl UEaias Eeks (MMORATRAD cOREEPRIOAE 98- gl et eI e4ENODIUIL Y§EI0T ot her

hand, iy rdﬁﬂanﬁ@ lsinW38 o@;%j\\M'ﬂsEd no remar kabl e decrease in the nunber of
Vi abI e ce tained W th bl ue was recogni zed (Fig. 5). In the mcroscopic

observati on, 3\1/\6721)1 krz¢ PO tanssl F@Jl w680 pess| twaisigufted submitaheouslyl iatoghdot t om
becare rl%'ti'lndofs.‘g1 p\%geéa@g ﬂ?i@vﬁgce 9@%86 Ic@ll 1%£$sedeQ’gllle%ythéoﬁnml qae%nhg r hand,

25 NHLF Cél 15 s nDrp oglcal ease i n cell .
count (Fapgl.O‘(ﬁl)late b r5-6WBR0 iarithnkdt299 x 8iof sPFLanfrmﬁilnd}@%lrdeHI\ deatirUvas obser ved
by d%y 3-.as-.a ect.i,o an 80% decuease in

ot 18 ouERRAey MRl S iR Rt S P o st ¥R PR 4P RIS T choved
al nost nacldenic ase: meameeldl inabtisimeavianmer andedaybed.abdbd, Iﬁ@[«g&edl‘ﬂﬁl&lcshamd about

- 60% decr e |n count when . TRAD

(\fndl cat Og%ﬁ geI% HRPT FERD ﬂ]el\?f’iuné aGrsheppgn s ‘Q%QQ%;@&@ %’j’l%#natl on of
t he Antletppf@iiw/%@t]‘leyd Figueb refirdehts rovirl mawm%zbd%s's@hbkpmsata butiagd galiiegivacel | H358
was trans Iante subcut aneously into the back of 5-6 35 week-old nude m ce
at 5 x 198U rouse. When the tumor becane apﬁroxi mately 5-6 10 2 “7 DEC

70085 mnin dmaﬁms&anolﬁofn@mpﬁapda zaD%IéFUeﬁxnpetl@ Prudenibited the gueah of ( Ad- p53)
WAs i nj dintrat f.or .consec e_ifwo da 1 x 108
PFU, 3 S St st ’@ h%‘@aonglrdg% ve é\?"l‘lﬁ*ﬁ@ﬁ“’”t#ﬂ‘{‘g&%&a‘o VP or
Cr ossi ngeaéaleﬁl g tsignifiPags giil ifRiBRIshedFiAt 8). r eglhiaistrhtiinesV al 52 (suapt i mat ed
t unor welg a/vas.nﬁal cul at ed b¥ the follow ng fornula:
icated no infiuence upon tumor growth.
Intratumoral administration of TRAD at 4 x 10° PFU, which is extremely lower
20  than the concentration of Ad-p53 that showed antitumor effect, inhibited the growth of
SW620 tumor significantly (p<0.05). Administration of dl312 (control) indicated no

influence upon tumor growtl.

(( From what have been desciibed above, it 1s understood that the virus of the present
25  invention grows efficiently in cancer cells and brings death to them. Further, since the virus

of the invention has the ability to grow, it is capable of manifesting potent anti-cancer effect

even at a Jow concentration.  Thus, it is also possible to reduce side effect by administering

the virus at a low concentration.

1



5 (major axis) x (mnor axis)'/2. As a control, a non-replication conpetent
adenoviius vector d1312 containing no inserted gene was used. Hungg1h§fgﬁ
bowel cancer cell SW520 was transpl anted subcutaneously into the ck-o %-6
week-old nude mce at 5 x 106 cell s/ nmouse. Wen the tutor becamne
approximately 5-6 mmin dianeter, 2 x 107 PFU of d1312/day and 4 x 103 PFU of
j 0 TRAD/ day were injected intraturlkAdMSy and | ocally for consecutive three
days. The axes of each tunor were nmeasured in the sanme manner as descri bed
above, followed by calculation of the estimted tunor weight. The results
are shbown i A gelypscle®idamomprisinighan WIIRT privinotet, an & pegene.rry IREStshasaceRindunes
represEpgsmF%p&rok to whi ch PBS (phosphate buffered saline) was

admi ni s egea). fé)%hninistration of Ad-p53 at 3 x 108 PFU and 1 x 109 PFU
inhibited the gromh of H358 tunor significantly (p<0.05). However,

adm ni gtration of Ad-p53 at, | Q8 PEUY. reveal ed no significant growh

i nhi bi ti on '(D‘Ifi"ﬁs.' coé'}p.nsﬁ %erﬁ()lsyt" P(g?q}lg%acg?rgg é‘i&la'(n cgnt rol) indicated no

i nfluence upon tunor growh. Intratunoral adm nistration of TRAD at 4 x 103

PFU, ich is extrenely |ower 0 than the concentration of Ad-p53 that
Showedant | TGRS BPEETE © RHRT 31 PR Rl g Ero 620 t uror 51 oni {1 cant |y

(p<0.05). Adm nistration of d1312 (control) indicated no influence upon

t unor gromﬂh. Fr om what have.be%n descriged a?ovre?E i,t 1 s understood %hat t he
virus &f t hEPARSERSTE 28eBromRUERE the NIrdy 256 iBe 19 B 4Ty 3 AR B BediEr ¥dand

bri ngsa gieahivettaliyssdeptble ddivgsr, since the virus of the invention has the
ability to grow, it is capable of manifesting potent anti-cancer effect even
at a low concentration. Thus, it is also possible to reduce side effect by
admi ni st eri Mgk vitub @codidingSo alaind2 bOIVFor QseGR MHet@htineft. of htanded. DEC 1006 CLAIMS 1. A
pol ynucl eoti de conprising an hTERT pronoter, an El A gene, an | RES sequence
and an E | B gene in this order. 2. A virus conprising the polynucl eotide

accor digng t oh&ligtisMcordidg tol BIGInY b\ Wierélf @R chded id & 16dsBbRY 2lectob Giofi e lghRpVi rus is
an adenovjrus. 4. An anticancer agent conprising the virus according to claim
2 or 3°f8iste Aetompeh FaRgTlates oW elifancen PR AARRER S CERAT PRSI RE R r i er . 5.

The Vi p44SeraG6pHagis\Gnded, BiddAbMdadceRr gatlblhder/bifeCducican b, BreRadaNBdR! utbinedafic@ACEr .

thyroid cancer and ovarian cancer.

7. The virus according to claim 5, wherein the cancer is at least one selected from the group

consisting of osteosarcoma and brain tumor.

8. Use of a virus according to claim 2 or 3 or an anticancer agent according to claim 4 in the

manufacture of a medicament for treating cancer.

9. The use according to claim 8, wherein the cancer is at least one selected from the group
consisting of stomach cancer, large bowel cancer, lung cancer, liver cancer, prostate cancer, pancreas
cancer, esophagus cancer, bladder cancer, gallbladder/bile duct cancer, breast cancer, uterine cancer,

thyroid cancer and ovarian cancer.

10. The use according to claim 8, wherein the cancer is at least one selected from the group

consisting of osteosarcoma and brain tumor.

12



‘6. The virus according to claim5, wherein the cancer is at |east one
selected fromthe group consisting of stomach cancer, |arge bowel cancer,

| ung cancer, liver cancer, prostate cancer, pancreas cancer, esophyagpE 2006
cancer, bl adder cancer, gall bl adder/bile duct cancer, breast cancer, uterine
cancer, thyroid cancer and ovarian cancey. 7. The virus according to claim
5, wherein the cancer is at |east one selected fromthe group consisting of

ost eosarconma and brain tunor. 8. L?g ﬁé i according to claim2 or 3 or
an anti cancer agent according to c & Méﬁxh%ﬁﬁG manuf acture of a medi canent

for treating r The use according to claim8, wherein the cancer is
at | east one1§%ﬁ%§¥%ﬁ%- omthe group consisting of stonmach cancer, |arge

bowel cancer u ancer.. liver._cancer.. tate cancer ancreas ..cancer,
csophagus caiRe eradePrelhy & TORRrPhrERER F P SRRER L ARRE R n G
cancer, uteré e cancer, thyroid cancer and ovarian cancer. 10. The use
according to c?ain18, wherein the cancer is at |east one selected fromthe
group c@nsi_ st steosarcoma and brain tunor. 12 Z 7 DEC 2006 1
SEQUENCE9L|§ %*ﬁ@xﬁ%¥g> KANSAI TLO <120> Sel ective Replication of

Tunor - speci LhgyRepl i cati on-conpetent Adenovirus on Tumor Cells 5 <130>
42002JP <140> <141> <160> 8 <170> Patentln Ver. 2.1 10 <210> 1 <211> 899
<212> DNA <213> 293 cell 15 <400> 1 acaccgggac tgaaaatgag acatattatc

t gccacggag gtgttattac cgaagaaatg 60

<160> 8
B <170> Patentin Ver. 2.1
¢ 10
<210> 1
<211> 889
<212> DNA
<213> 293 cell
15  <400>1
acaccgggac tgaaaatgag acatattatc tgccacggag gtgttattac cgaagaaatg 60
gccgcecagte tittggacca getgatcgaa gaggtactgg ctgataatcet tecacctect 120
agccattttg aaccacctac ccttcacgaa cigtatgatt tagacgtgac ggeccccgaa 180
(, ( gatcccaacg aggaggeggt ttcgeagatt titccegact cigtaatgtt ggeggtgeag 240
~- 20  gaagggattg acttactcac ttttccgecg gegeeeggtt ctccggagec gecteacctt 300
tcceggceage ccgageagec ggageagaga geettgggte cggttictat geccaaacctt 360
gtaccggagg tgatcgatct tacctgecac gaggetggcet ticcacceag tgacgacgag 420
gatgaagagg gtgaggagtt tgtgttagat tatgtggage acceegggea cggttgeagg 480
tcttgteatt atcaccggag gaatacgggg gacccagata ttatgtgtic getttgetat 3540
25  atgaggacct gtggcatgtt tgtctacagt cctgtgtctg aacctgagece tgageecgag 600
ccagaaccgg agectgcaag acctaccegce cgtectaaaa tggegectge tatcctgaga 660
cgcccgacat cacctgigte tagagaatge aatagtagta cggatagetg tgactecggt 720

cctictaaca cacctectga gatacacceg gtggtecegce tgtgeeccat taaaccagtt 780

gcegtgagag ttggtgggeg tegecaggct gtggaatgta tcgaggactt gettaacgag 840



:
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-
N

gccgecagtc
agccattttg
gat cccaacg
gaagggattg
t cccggcagce
gt accggagg
gat gaagagg

ttttggacca gctgatcgaa
aaccacctac ccttcacgaa
aggaggcggt ttcgcagatt
acttactcac ttttccgccg
ccgagcagcc ggagcagaga
t gat cgat ct tacctgccac
gt ggggagtt tgtgttagat

gaggt act gg
ctgtatgatt

tttcccgact
gcgcccggt t
gccttgggtc
gaggctgg%t
t et gt ggagce

ct gat aat ct
t agacgt gac
ctgtaatgtt
ct ccggagcec
cggtttctat
ttccacccag
accccgggcea

tcttgtcatt eatgescasAiipIraholetajeRy Waecseafaatnaggiat aagetlne

at gaggacct
ccagaaccgg
cgcccgacat
ccttctaaca

gccgt gagag

2006 2 cct
<210> 2 <211

ggaggct tYg
t aacagt acc
cagaat t aag
gtttgattct
ggatttttcc
t aaat ggagc

ggcgat aat a
Jgagcagagc
tggct gg@e

ct aaaggggg
gcttttaget

15

20

25

gtggcatgtt tgtctacagt

agcct gcaag acctacccgc cgtcctaaaa
t gt c tagagaat gc aat agtagta

cacct

talt

ctga gatacacccg

Shgaest
g

cctgtgtctg

gt ggt cccge

t1 gtgggcg t cgccaggct gtggaatgta
6@ d ctttggactt gagctgtaaa cgccccaggc cataaggtgt aaacctgtg 899
> 1 5 <212> DNA <213> 293 cel

é%ﬁ?gﬁg%gg aagatttc tgctgtgcgt aacttgctgg 60 aacagagctc
ggaggtttct gtggggctca tcccaggcaa
agtgggaatt tgaagagctt ttgaaatcct

aacct gagcc
t ggcgcct gc
cggat agctg
t gt gccccat
t cgaggact t

aj ctgg gtcaccaggc gettttccaa gagaaggtca
acaccggggc gcgctgegge tgetgttget tttttgagft

ggttyg

gcct

s& 2 a6IOATC A AigbiP diig It il

ccat'ggaacc cgagagccgg ccC

ggaccct

agaaacce. at ot oa o Yoy o1 o P oA B f1tc
tctgtggaga 9ot ‘°§?Hg°598‘285a9%5%§%§ R Gepeed Aol

gt tgt

ctiAREC RO

cgggaat gaa

bRt EL QR a B PReGRaea adthdd-0aeRagddcaeaanaaa
t aaagaggga gcggggggct tgtgaggcta cagaggaggc
btaatogga qaig ata &ga0tte bicgrg gt Gittteae hhgdagaraa

tcaagacttt ggatttticc acaccggggce gegcetgeggce tgctgttget ttttgagtt

ttétaaagga taaatggagc gaagaaaccc atctgagcgg ggggtacctg ctggatttic

tggccatgcea tetgtggaga geggtigiga gacacaagaa tcgectgcta cigtigtett

ccgtecgeec ggegataata ccgacggagg agcagcagea gecagcaggag gaagecagge

ggcggceggcea ggagcagagce ccatggaacce cgagagcecgg cectggaccct cgggaatgaa

tgttgtacag gtggctgaac tgtatccaga actgagacgc atttigacaa ttacagagga

taggcagggg ctaaaggggg taaagaggga geggggggct tgtgaggcta cagaggagge

taggaatcta gcfttttagct taatgaccag acaccgtect gagtgtatia ctittcaaca

gatcaaggat aatigcgcta atgagctiga tctgctggeg cagaagtatt ccatagagcea

gctgaccact tactggetge ageccagggga tgattttgag gaggctatta gggtatatgce

aaaggtggca cttaggccag attgcaagta caagatcagc aaacttgtaa atatcaggaa

tigttgctac atttctggga acggggcecga ggtggagata gatacggagg atagggtggce

ctttagatgt agcatgataa atatgtggce gggggtgctt ggcatggacg gggtggttat

tatgaatgta aggtttactg gccccaattt tagcggtacg gttttcetgg ccaataccaa

ccttatecta cacggtgtaa getictatgg gtttaacaat acctgtgtgg aagectggac

cgatgtaagg gttcggggct gtgcctitta ctgetgetgg aagggggtgg tgtgtcgece

caaaagcagg gcticaatta agaaatgect ctitgaaagg tgtacctigg gtatcctgic

tgagggtaac tccagggtge gecacaatgt ggecteegac tgtggttgcet tcatgetagt

t ccacct cct
ggcccccgaa
ggcggt gcag
gcctcacctt
gccaaacctt
t gacgacgag
cggt t gcagg
gct§45gct at
t gagcccgag
t at cct gaga
t gact ccggt
t aaaccagt t
gctt aacgag

120 10 agttagtctg

gt ggt gagct
t caagacttt

180
240

120
180

2402006

300
360
420
480
540
600
660
720
780

25

840 2 ;

<400> 2 ctgacctcat

300 ttataaagga
360 ggccat gca
420 15 ccgtccgcecc
480 gggogcggca
540 tgttgtacag
600 tg@gcagggg

660
720

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

1320

t aggaat ct a

DEC



+ 20 gat caaggat aattgcgcta atgagcttga tctgctggcg cagaagtatt ccatagagca 780
gctgaccact tactggctgc agccagggga tgattttgag gaggctatta gggtatatgec 840

aaaggt ggca cttaggccag attgcaagta caagatcagc aaacttgtaa atatcaggaa 90MEC 2006
ttgttgctac atttctggga acggggccga ggt ggagata gatacggagg at agggtggc 960
ctttagatgt agcatgataa atatgtggcc gggggtgctt ggcatggacg gggtggttat 1020 25
tatgaatgta aggtttactg gccccaattt tagcggtacg gttttcctgg ccaataccaa 1080
ccttatccta cacggtgtaa gcttctatgg gtttaacaat acctgtgtgg aagcctggac 1140

cgat gt aagg @?aaegedigetioigeiraceieacet 69igiotape La¢IRg9 §erRogerte gt gt cgeéde 1200
caaaagcagg gcftcaatta agaaatgcct ctttgaaagg tgtaccttgg gtatcctgtc 1260

t gagggt aac {eedgeeeHAIYCIRE.LLFHI FGECIPTE JeCEHICHG9'Rget cat gci‘g‘@t 1320 z i

| Ec 2006 3 gaaaagcgtg gctgtgatta agcataacat ggtatgtggc aact gcgagg acagggcctc
1380 tcaga?‘&éfc&gé@gggj&%%ga PR El9ReC tgﬁcg'ﬂtj%lccattc agccag 1440

Lt guot anc BGBUGULAREoRHEN LEEHAE B Ah Ay oo BLIGRRL acact alihr 1360 5
1620

Gaagat cihg SRR T YUrLOharTn e Oar oo Ry g 5aagHe! oot gcodbth 1680

e peaa 2 e LR e e A L

vl 95 caoBEeR et Bd oSt et 000 BloalcBidd s 0tiRi00lC (00 0% nacer

tact g9eC0a B0, ARECHCLEITARLARG0E SO GLOLIEOLILL JLELALAL Ot galddy! coac

catattgccg 120 tcttttggeca atgtgagggc ccggaaacct ggccctgtct tcttgacgag

cattcctagg g&%g{a\j%ta@qg@g@c ctctcgccaa aggaat gcaa ggtctgtiga atgtcgtgaa
- (ggaagcagtt 24 20 cctctggaag cttcttgaag acaaacaacg tctgtagcga ccctttgcag

cagcggpmc 300 cccccacctg gcgacaggtg cctctgcggc caaaagccac gtgtataaga
tacacctgca 360
<210> 3

<211> 605 -
<212> DNA

<213> 293 cell

15 <400>3
tgcatctagg geggcecaatt cegeccectet cectececee cecetaacgt tactggecga 60
agccgcttgg aataaggceceg gtgtgegttt gtctatatgt gatittccac catatigecg 120
tctittggea atgtgaggge ccggaaacct ggccctgtet tettgacgag cattectagg ' 180
(\' ( ggtctttccc ctetcgecaa aggaatgcaa ggtetgttga atgtegtgaa ggaageagtt 240
L 20  ccictggaag cttcttgaag acaaacaacg tctgtagega cectitgcag gecageggaac - 300
cccecacclg gegacaggty cctetgegge caaaagcecac gtgtataaga tacacctgea 360
aaggcggcac aaccccagtg ccacgtigtg agtiggatag ttgtggaaag agtcaaatgg 420
ctctcetcaa gegtaticaa caaggggetg aaggatgecc agaaggtacc ccattgtatg 480
ggatctgatc tggggccicg gtgcacatgc titacatgtg tttagtcgag gitaaaaaaa 540
25 cgtctaggece cccegaacca cggggacgty gttttecttt gaaaaacacy atgataaget 600
tgcea 605
<210> 4

<211> 435



raaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg 420
ctctcctcaa gcgtattcaa caaggggctg aaggat gccc agaaggtacc ccattgtatg 480
ggat ct gat ¢ tggggcctcg gtgcacatge tttacatgtg tttagtcgag gttaaaaaaa 540 26 2006
cgtctaggcc ccccgaacca cggggacgtg gttttccttt gaaaaacacg atgataagct 600 tgcca
605 <210> 4 <211> 455 2'|l DC 2006 4 <212> DNA <213> 293 cell <400> 4
tggcccctcc ctcgggttac cccacagcct aggccgattic gacctctctc cgectggggeec 60 5
ctcgctggeg tccctgcacc ctgggagcgc gagcggcgcg cgggcgggga agcgcggecc 120
agacccccgg @%E% gg agcagctgcg ctgtcggggc caggccgggc tcccagtgga 180
ttcgcgggca g@@gﬁﬁ ggaccgcgct ccccacgt gg cggagggact ggggacccgg 240
gcacccgtcc ccttcca ct C cctcctc -g,r cg .,rccogt.c ., 300 vy.

Ny Chy " c&gfcccctc ccgggtcccc ggcccagccce cctccgggcc ct cccagccc ctccccttcc
360 I C 10° ccgcggc cccgecctct cctcgecggeg cgagtttcag gcagecgetge gtcctgcetge

onA o105 BBl FRGRIh LS AR A B e /20 05 6 <2115

21 <2125> ch\l@bctggcg tccectgeace ctgggagcegce gageggegeg cgggegggga agcgeggece 120
agaccccegg gtecgecegg agecagetgeg ctgtcgggge caggecgggce teecagtgga 180
ttcgcgggea cagacgecca ggaccgcegct ccccacgtgg cggagggact ggggaccegg 240
gcacceglice tgoeectica cottecaget cogectcele cgegeggace cocgeeocglic 300
ccgaccccte ccgggtecce ggeccagecc ceteegggec cteccagece ctecccttee 360

10  tttccgegge ceccgecctcet cetegeggeg cgagtttcag geagegcetge gtectgetge 420

gcacgtggga agcectggec ccggecaccee ccgceg 455
<210> 5
<211> 20

15 <212> DNA
<213> 293 cell
<400> 5

acaccgggac tgaaaatgag 20

20 <210>6
<211> 21
<212> DNA
<213> 293 cell
<400> 6

25  cacaggttta caccttatgg ¢ 21

<210>7
<211> 20

<212> DNA



-<213> 293 cell <400> 6 25 cacaggttta caccttatgg ¢ 21 <210>7 <211> 20 <212>
DNA 27 DrC 7006° 5 <213> 293 cell <400> 7 ctgacctcat ggaggcttgg 20 : S <@&0>
8 <211> 21 <212> DNA <213> 293 cell <400> 8 10 gcccacacat ttcagtzaclli-”tC

D
<213> 293 cell

<400> 7

ctgacctcat ggaggettgg 20

5 <210>8
<211> 21
<212> DNA
<213> 293 cell
<400> 8

10  gcccacacat ttcagtacctc 21



