DESCRI PTI ON ONCOLYTI C VI RUS REPLI CATI NG SELECTI VELY I N TUMOR CELLS 5

TECHNI CAL FI ELD The present invention relates to a virus showi ng antitunor
effect by replicating in tunor cells; a polynucleotide 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 I'fﬁ; ith a non-replication
conpetent virus vector in gene theF%%@?U# }ggne can be applied to only
those regions around target cells taking into consideration the safety of
the human body. Also, in the gene 15 therapy currently practiced,
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efficiency in gene transfer. It is known that telonerase activity is often
enhanced in nmalignantly transformed cells or imortalized cell strains,
whereas tel onerase activity is hamipndetieeted i n normal  somatic cells
excluding such as germline cells, blood IT'ineage cells and epithelial stem
cells. 20 Under Bherieasatianawen r¢letes © avifgjshpwingjastuner efferd by redissitng Avent i on
to let a Vihls calsOW pdivhuboRle &htdidBy e MrhZi A%ardiBicbChQIBEARSALL ingat ed
therein to thereby bring death to the tunor cells efficiently. BRI EF
DESCRI PTI ONUSRIg e Nes izs-apgegs usingghovigisa schemati ¢ drawi ng of the
structure of a oncolytic virus repliacting selectively in tunmor cells. A
replication cassette consisting of hTERT pronoter, EL1A gene. |RES sequence
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nor mal celthget dells 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 is often enhanced in malignantly transformed
cells or immortalized cell strains, whereas telomerase activity is hardly detected in normal
somatic cells excluding such as germ lie 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 E1B gene is inserted in the E1 gene region which non-replication
competent virus vectors lack.

Fig. 2 shows comparison 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 normal cells.

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

human cancer cells and normal cells.



Fitz. 5 presents photographs show ng, by staining with Coomassie brilliant
blue, the cytotoxicity caused by TRAD i n human cancer cells and nor mal
cells. Fig. 6 presents m croscopic photographs showi ng the cytotoxicity
caused by TRAD in human cancer cells and normal cells. 5 Fig. 7 presents
graphs showi ng by nmeans of XTT assay the cytotoxicity caused by TRAD in
human cancer cells and normal cells. Fig. 8 is a graph showi ng the antitunor
ef fect produced 1y 3 pidlsYiBlodlaphd $6@ine. BHNRINS Wit ¢ A BrilfaR diGPlHecat i on
conpetent, p53 gene-expressing adenovirus vector I n an experinment using
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DI SCL OSUREn®EnTEhEarich\VENT ar@NobBalTlalls. pr esent i nventors have found for the
first time that,py,infectin ncer ., cel | | viirus having a tel onerase
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i n the cantRADdehlisamceichreeipndeatrmal tdlst hem Thus, the present invention has

been achieved. The,present invention relates.to the fqllowng items | to
10, 2071, A poi yHECH Boe SEh UM IR SR daee PPPgd PR hebie and
at | east oddenifmbtratioa e a ndn-rdptieatjpnl apmipetesobsHgenefexpieeimng adehon@s veharigian t he El
gene is an _adenovirus-derived Fl ne. 3. I‘r@f pgé ynucl eotide of item| or 2
Sbove, wheEPHEHASHR BRI IO RS RET S 25 s hTERT. 4. The

pol ynu@l eot i deEiifAi\g.a@% angapf Tlilg%%@thb dnﬁnﬁmalléﬁ%@t, plmEl a:réei'dy ﬁlhéﬁuﬁblﬁmeiﬂeaid c
conprises an. . g ,an sequence and an gene in this order. 5.
A virus c&%}linéﬁr%@nﬂ%ﬁp“ﬁ yhft PEsEREGR %f‘]gam’@e shige 1 irdwgoie Pgval Gpeie. 6
The virus &fl9wem 5 above, wherein the virus is an adenovirus. 30 7. An

anti cancer agent conprising the virus of item5 or 6 above as an active

i ngredient and a pharnmaceutically acceptable carrier, excipient or diluent.

8. A nethod of treating a CORERIOSIFEOFITHRINUSNTEHN he virus of item5 or 6

above or using _the anticancer agent of item 7 above. . i
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 1-to 10.
20 1. A polynucleotide comprising a promoter from human telomerase and at least one E1
gene.
2. The polynucleotide of item 1 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 is an adenovirus.
30 7. An anticancer agent comprising the virus of item 5 or 6 above as an active ingredient
and a pharmaceutically acceptable carrier, 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, wherein the cancer is at least one cancer selected from the

35  group consisting of stomach cancer, large bowel cancer, lung cancer, hiver 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. lung cancer, liver cancer, prostate 2 cancer. pancreas cancer,
esophagus cancer. bl adder cancer. gall bl adder/bile duct cancer. breast
cancer. uterine cancer-thyroid cancer and ovarian cancer. 10. The met hod of
item 9 above. wherein the cancer is at | east one selected fromthe group
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sequence aReoRPa BRiHBREIVENIN 1 RgBEtE of(tiran&npu@moiﬁluaH@ﬁemel n which an | RES
sequence is inserted between its EIA gene and E1B gene |s used. Wth the

use of such an Bhegkheeng peed ébl“i'eca‘teﬁ%’h IRYIIPR Ay DE KeMVAdr flemopnt Hius.
i nvent i on pibfefabReartdd@hovirus-derived E1 gene is used.

It is known that E1 gene is composed of E1A, E1B and other elements. ElA

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)
mMRNA 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  E1A 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 is.  Preferably, an E1l
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 its E1A gene and E1B gene) 1s used. With
the use of such an E1 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 mto at least one site selected from the group consisting of (a) between IRES
sequence and E1A gene, (b) between JRES sequence and E1B gene, (¢) 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
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30 when a host cell has been infected with the virus. As long as the effect
of the invention can be achieved. at |east one nucleotide may be inserted
into at |least one site selected fromthe group consisting of (a) between

] RES sequence and El A gene. (b) between | RES sequence and EI B gene, (c)
upstream of EIA gene, and (d) downstream of EIB gene. As |long as the effect
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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
of approximately 378 bp is equivalent to the 181 bp core region alone in gene expression

25  efficiency. The sequence of h\TERT 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 E1A gene, IRES gene and E1B gene) may be obtained by
conventional genetic engineering techniques.

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

30  Preferably, an E1 gene derived from adenovirus is 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 cloning. Then, E1A and E1B DNA

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



A gene having the tel onerase pronoter of the invention and the El gene of
the invention (a gene conprising El A gene, | RES gene and El B gene) nay be
obtai ned by conventional genetic engineering techniques. As the El gene, an
El gene froma known virus having that gene nay be used. 30 Preferably, an
E 1 gene derived fromadenovirus is used. Alternatively, E |l A gene and E |
B gene may be anplified fromEL gene-expressing cells (preferably, E
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restriction enzyne suc as EcoR e inserted into a known
vect or suchzyBespiuESs ByHut and 1l oval be yeeiadi l@weﬂ)gl Yeadrsitacpritee i dpsetsd t o

t her eby pr@g@gag , HA-A RES- E1B sequence within the vector. Subsequently,
hTERT pronoter sequence which Was cut out with restriction enzynes such as
M ul and Bgl W dﬁyersawnsyeomne@lo\mmg (€M) Xhohotei toatapredtime knbke vecoatued 5
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as Mel ardqdhed cuttdmrﬁonaph”ﬁ]éRﬂ}EmAechEﬂtE]dmmth nemmhﬂiEdRIylEésANh&EﬁdBNBIw th
restrictian

L. i nto the site (resultant
vector is'd éeoel at 8%1““0 %ﬁy d(ff’é”g‘m“ X‘%?%r’ éreﬁsi%%teé égsﬂ']f@?‘?t )'pSh- hAlB, a seqguence
conprilfi ng necedsan ynq)emﬂmmr}fbn(nmti sl edquence ebmptisipg nevedsery, polfiohs giacieding RES
sequence e b t out wt Str ctl enzymes_such as
Gl and BRI STeRoes F Rkt SRESrhed e B Skl P fRew A VAR il X
Viral DNAeusymrg; saclc esTivEedi ald HiScels umdwghas inehextiom Exipal @3S A anchSyssA édio-X
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and El B geeasltampDNweis designdiett AdehoXamyBs) te of a vi raI gene as Iong as the
effec of t he nt i.nvention can be achi ev or novi r us
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sequence |s§qq@h&3‘ #ddlilBygdnd Seytiednient dintdeny ditelof b ettalsieheas Bﬁg b the effpo9si bl e to
i neari ze i cti Pactlb and t hen
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(1 anet oot MTBRELTTBHISH CRIE S BRER- aEoZ09als Ty er e S OBy Jrear B
i nf ect i ouswvhich E1 gene has been deleted, the above-described sequence is preferably inserted into the
deleted site.
20 It 1s 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 invention can be replicated by conventional
methods for viral replication, e.g. infecting 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 is 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.



reconbi 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 viewpoint of efficiency, such nethods as the
cal ci um phosphate nmethod or el ectroporation 25 may be preferable. The thus
obt ai ned virus of the present invention can be replicated by conventional

nmet hods for viral replication, e.g. infecting host cells such as 293 cells
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syrups, eta(gemarsdclpaer aidca o, e&dmahmﬁiifoaiel;,OS‘lllpposnones_ eye drops, etc Preferably,
local injection into muscle or abdominal cavity, or intravenous injection may be enumerated.
20 Dose levels are selected appropnately 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) is 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, it 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
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possi bl e temncasweelaagmn@ﬁﬂle nneniianas bppriés santsalgprapastipike t o suppr ess t he

I muni toy ofiy t Ly r f Y
FurthetS qﬁ% @ﬁaE -@9tﬁ@ﬂﬁﬁ%gﬁhbghﬁh%nﬁﬁfﬁﬁ%%g%eM§a@#g&@ﬂ@%&hﬂ?ﬁ%%@x one
ant i cancerhar@@ dgenfeciséltecuemnding roetlheudyr ambeln@mmlsttq eadlsOf TBweforegpiliezat i on
conpet ent JLidi5ES if SRR/ blebih iSAIRGL SoBHS SRARNLUREuR, GARNGR!T onal
gene therapy, known anticancer agents an I ation. he VI Tus

i nventi on abtdieest ed to the |iving body (cancer cells or cancer tissues) 1is
capabl e of »te i) e

ol s, By @hugrieERyis bk B ARATE ot Ml 11k DM ARk} Oplaes

i nventuuon lowpr consentratigndbans that e doiventipeal gmvw}bi gLt compgentcaiussusedny
prevent neLass@&shs o %%tﬁé- er cells. It is believed that there is an
extrenmely 1ow possibility-that the anticancer agent of the invention wll
produce si(@e Ewwh@ thepirahel the ayenisndes bednpsahipelersd,in TErgss. antheral aghiph cancer
agent of LG MYERh bR RldoRiVEE dvingBh®, preparation. & (1) There is
little telomerase activity In normal somati¢ célls. and yet adenovirus
itself is hard to be infected to suspending cells such as henat opoietic
cell s.1sTherefore, when adenovirus EgausEc9 n the present invention. stil

hi gher selectivity for runmor kinds Ts obtained. (2) Since the virus of the
i nvention has replication ability it is possible to use this virus at a

| ower concent r atfQ@@nbde exhifiples QA1 BOpBeAtd er@heln@mwsaakwaﬁlbs@a iBodHReh ent
virus used in conventional gene therapy. (J). ven when the virus of the

i nvent i on REYTHESH! a&?ﬁe?ﬂ?%st‘%??’é’d‘ E ﬁleé%ég’glmoan% pefilingied ithpsssxampleks t hr ough
ordinary, inmmune reaction in the living body.

20  Example ]
<Preparation of TRAD>

An E1A 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 confirm their sequences. Then, DNA fragments of 899 bp (E1A) and
1823 bp (E1B) were cut out, respectively, with restriction enzyme EcoRI.

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

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

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

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 EXAMPLES Her ei nbel ow, ~exanples wll 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
TRAD> An EI A gene of 899 bp was anplified fromRNA extracted from 293 cells
by RT-PCR using specific priners (EIA-S: SEQ ID NO 5; EIA-AS: SEQ I D NO
6). An EIB gene of 1823) bpwas anplified froin DNAextracted from 293 cells

by DNA- PCFEH]?' ER%%]W IRERL 118 Bsifo Fesuioh e%eJN @aﬁd AR REQusEdiGnio8) -

These PCR ucts were subjected to TA cl oni ng- (TA Coning- Kt Dual
Pr onot en 1P1iSMF£J?S§LhAeIB?t ot hei -eb~7cojifii-iiitlieirsequeiices. Then, DNA

fragments of 899}9&3@'%@2&]%% c&lﬁa%§ %th (fﬂn ggh HRIF LG 16%‘2?101{18&&%8%1 t’f&llly with

restriction enzyne Insertea i1 nt site and
the Sal |l sindePbfcghl RESny&tstionto BO A(d@h@%t Huhl) DNes ple dtdenceX yExpréssion hSefsiomrral
orientatio ly 3 A8 ) ha
been Cﬁt (o} tlé E%/A\ Lﬁll’%gg rlég:] ’ﬁueggelgﬁg(s Was R%a?%o& 1e§§ghl&]ng%w? nga nt 0
t he Xhol ®i tigcaliou@hedd tes tl‘ﬂ@trcmd lmb 20k ecl EIbA tof pholghad dREEBHENBthod.  Thus.

(phTERT EJ CglﬂR%ous 16(1)01]]].;11%8171Pé1861%é)‘t519{)§, bgt\’\nagn]i)l el\,\% %:Mrﬁlesﬁlenmc ({a\s\:l]'o]nt ned in

pShuttle enzy s Mel
and Nbel . TKAOris shova id&R®81bp sequence cut out 7 from phTERT-El A-IRES-E1 B
using restriction enzynmes Nhel and Notl was inserted into that site
(pSh-hAlB). A 4381 bp sequence was cut out from pSh-hAIB using restriction
enzynes) | - Bewbpie 2and P1-Seel ; and inserted into the Adeno-X Viral DNA of

B e O, SV T LR RO e A Ty Adenox Pl ves
into 293 cel I's byNahevaphesmabad Eﬁ@ﬁ| mleufﬁllnwmgodo IEhhu§.qf aelisnfiggd i NAzol _
| conb nani SRR R, (TAD) e, peonted A atmiLg draung o TR0 | <
Cancer Cel dagcaanekliNaQSmed20Ce ISt BNALW@), exhaacheshybtiomidiae detil 299y HighahO Ki nds
of cel l S UEnlltI;llgca'lq\\falAszcgllar endothelial cell HUVEC immortalized by the introduction of SV40 gene;

and human normal fibroblast cells (W138 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 A549 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
(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 im virro. 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 m GeneAmp PCR System 9700 Thermal Cycler
35 (PE Apphed Biosystems) using primers for E1A gene and E1B gene. The PCR products



(G tma/Biotecx): human lung cancer cells (A549, H226Br and H1299); human

| arge bowel cancer cells (SW20 , DLD-| and LoVo) ; human enbryoni c ki dney
cell 293; human 15. unbilical vascul ar endothelial cell HUVEC i mortalized
by the introduction of SV40 gene; and human normal fibroblast cells (W38
and NHLF). The resultant RNA was subjected to real tine quantitative
reverse transcription (RT)-PCR using Light Cycler DNA Tel oTAGGG Kit (Roche

Mol ecul ar \Rir@ehefibalesdd of qlvlo@\wgoé@yoemﬂ@@fam%@mm ctBXRME SRInABe ke WRlSy Of
hTERT gene.in respective cell The Tresults are shown in Fig. 2. 20 Wen

expr essi on' iU kangiegre ma@@dﬁ PR gt héhg @@ﬁ@ﬁn%ofAhmbanéé Pege ngashiea

showed t hey;iy Qhﬁ'ﬂ%e %ﬁﬂ{i%?%fuglmtatﬁf%]y]de%mlh{gg%ng@7@[9})4QE%%ﬁt&ﬂal%%l%m&s to
1.00 was observed in cancer cel (such as Ab49. H226Br, H1299. SWs20,

DLD-1. Lovegn Sz‘iﬁtf“Zg%ap@éﬂ]ﬁ@o“%@?l@é@ & Mpr essi on was detected in
imortalized Ce'ﬂun’f%ﬁ%@e%@vep%]ﬁgl cé?leg'{\%’)o GRYRDMES nhisd. ﬁlJ%fﬁ% celPvigganpl e 3

<Expression of ElA and &l i RNAs Proteins after ection in
Human Cancedre c@pir¢dsinane- Ndﬂlmal eactemllswaﬂ-lufmﬁd IvathgER dbvee POI@almmélpnsc@f MOBW520

d h f , h
32” Kﬂ”g”ld;féeﬁt q /\LMf*Pé %‘8_{3@5\% ﬁﬁll&:lenlvgeﬁg\’\GI%QE%Iél%d%HWEI@?%U Jr‘PIXi'sts{Slgtll?n ﬁ')?” eac

at concentrations o mul €
i nf ecti on)300minwerd folloesl [byweahtiifygationovdhy mbtem\lemenEamo%nh(dw s;esuwa;na

R R e i N B T
anpl i fibed @Q/aayidnéée gel z@sntaﬁwsfane«PGRoSysﬂcarblQEOOTTher\Haten pidt @naly 86 WaPE
Appl I ed B %%Xl%]t]e% ?1]] allilt?langloams ﬁAfa%%p/Q%a/Ag gl%mgg]ldlnll% d’ﬁlﬁ%{]a ?ne-‘ile re%uﬁR

product s Fner e el ectrop orese on 1 rose
et hi di um breoshiode it bigt Bler eby vi sual i ze bands (upper two panels in Fie. 3A).

The intensities e bands wer a ith i mage,anal yzer, .
quantitatively de née SR%OH SX}EIS?SH)S &g%#ele %Lﬁ?}grﬁg? g%“Sﬂ?‘}Jo‘{’]P%a‘?/?a C[efi"fben shown
in graphs o(otdmecbastatlemhpﬁﬂ‘@.lAD mfdetign inFAhcer Eell-lﬂmmlcmi)g‘eedkmwﬂesmwe]neseel I
SW520 .and human i br obl as L cultured in wptr Then.
cach dal 1 EAa 1A SRR i e AR BTt (o e TBRE SpUills CoryBy B5h 68 TAT s
48 hours. xmdihmnex;ilesmhloﬁtlmm@neﬁem@sadechnd reacted in a lvsis solution for

?gSlTI ,[] g}[,],? s, fol lﬁie 1esut?t¥, (S:fe egtle;nuglaF anaﬁysw 1eve§le(? lelt nex%f)ers]sggnn torfaéll Onlolterllnt he

increased in SW620 as the concentration of TRAD increased from MOI 0.1 to 1 (Fig. 3B).
On the other hand, expression of E1A protein was detected little in WI38 even when 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 fiesh 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 107-10° PFU showing 10°- to 10%fold growth.



supernat ant was neasured. Briefly, the supernatant was el ectrophoresed on
12% 10 pol yacrylam de gel and transferred onto a nenbrane- Then, Wester;

bl ot analysis was perforned with anti-adenovirus 5 EI A anti body (PharM ngen
International). The results are shown in Fig. 3B. Wiile strong expression
of El A gene (502 bp) and E | B gene (543 bp) was clearly observed as a
result of TRAD infection in cancer cell SW520, only weak expression of these

15 genes V\@ﬁusogéﬁro}l(ﬁ’q}]g&cmrlgr@’Alngl‘%lei]S\\(\Asgc%nﬁﬁh&i 3A). In the positive control

293 cells um expreession o hese genes was observed. The results of
Western bl ot anal ysis reveal ed that expression of EIA protein increased in
SW620 as centration of TRAD increased fromMJ 0.1 to | (Fig. 3B).
On the o EQG]%? , expression of EIA protein was detected little in W38
even when ?Q«Dloxmqmsy oS ERIARtin MOinah Cafoea fplleand NcEmah@ellsri on of

I ntracel | ular Vigal ation_aft ,Jn %Ep, Cells
and Norémal Cel | SEQ %”]q%n(%ﬁfuggﬂccéu?cel %?1’5 gﬁ% %ﬁadflw i “”gér? nor mal
cel|'s (WL38eandated\bil BY- vt rpdatésdt e edOWdlb/\\ERA@datvoNﬂ;ds df hwoen Aohalicdlsat 37
washod wi ¢ N PEoN ELREGrilef B RYSRUSs 1 otn JLF T EThr AvR valCUtaed
further. | me}adweaé aifsctddnenie aRAED a( M. 0010r0 1 dasz & ,5. cihedy-wiRrRursesiery eleed Wi th
e Dot nFshoal ah SRR b BB D S A S LS iR e b
day 1,i®, hicrSscapd ?unnert&ﬁu&ml]mmegca]aé@frbmmobxbye ¢eHas UTienevikbiotellsi 1 al
titer. The results alﬁgshown [ n normal cells W 38 and LF, TRAD

4
i ncreased PGS WBEU-eomatsy bl“ﬂ’&“‘a B%ta“"!‘ PESOBRDI SR gy S SHEM Y MIBE- to
1000-fol d gampwrh. On the ot her hand. in cancer cel s 35 SW620 and H1299.

TRAD i ncreased t -1 U showi ng r owt vi ral
growt h specific §W]6291ﬁ€‘gﬂp£ ngevl?é@eq:ﬁ i F‘ﬂ&é}”e?] ?%ﬁ%‘%vaéel}ﬂ‘@taé;g ?%Ctl vity
of TRAD i ncdigfmn, G@p@melsiebx{ 96andl plaresl CcaBl W& ibfebiel avikti MRA®Rt MIOBRD cancer
cells ](SV\BZO 29 DLD 1 ang_gHZZGBr wer e Ia%egd on 24-wel | pl ates

at 6-8'% 1(mopdpeds ll|S) Oamdotl\%d i ndkerytherymbigrs v § ere measured by

XTT assay on day 1, 2, 3, 5 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 n 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. 5).

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 was 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 in 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 mice at 5 x 10° cells/mouse. When the tumor became approximately 5-6

10



(W38 and NHLF) were plated on 24-well|l plates at 2-4 x 104 cells/well. After
24 hours. they were infected wwith TRAD at MO 0.01. 0.1, 1. 2 and 5.

Ni nety-si x hours after the infection, norphological changes in SW20 .
DLD-1 and NHLF cells were observed under 10 microscopy. Further. culture
broth was discarded fromall of the cells. Then, viable cells were stained
wth Coomassi e brilliant blue, and nmacroscopic i mages were taken into vm'th

a Sscanner n r e
pI ated at ngn %%nelgle?xl li‘?é}]ljeﬁ?(%tléé\ﬁ chlé @jet?lg}e%he?}(g\ ujug ?\%@ ol %ﬁﬁg{ag Q\%g &U%Fd Wer e
i nfected wittainTRAL and lngally @01165115(en@n£|thf> é@)tsei@lladlo gFU. Bx09, PEU am’.hhd l@ Then

the ”U”berP%Uoé% da??'e %ehlros Sl %ﬂ?%ﬁ&dclg%}noﬂgg@ﬁ%@es \\elgarf(?a%me% a}(i hg the

and 7. The vi coun erm ne
count in udfwlmomelwm}[secﬂeademmale@ tamoil\\@ic’hc@umtdcmlaﬁe@tbhehe ddlogngvemaula:

represent ns Respe Lye >

SRt i R NSRRI R R S e LM

cel | countd&ldeomtmamg11021&ea¢fttlgeaéaa5u&tlal ned vvlth bl ue reduce in a TRAD
nor ma

concentrati on- dependant nne d
Snd NHLE nor TR R b FROR e SR Sy SR aloe S b S i b
bl ue was megogniszedveekioll nbde nlice the xi lof Qﬁ:ngmbﬁseobszelﬁe\natheonmhoS\%é’ﬁneand

Shoved decPRRSEAS odt PRCRST et Enl) aUibe KGO o8 eheLF oPTL Showed

littl egnorrrdbag) eak ighandarattdony 8eribeas ol ddnsehiliveamen GaysFi gne B)es of N SW620
and H 1299 cells, alnost 100%cel |l death was observed @é d?i(yh as a result
of TRAD i SFECHIGH™Sie MABFWEd MVBE saphERNSH 95 Heser g aboys, fellqwed by salculaen

recogni zedf tiRveiimatkd morawelommmmsmtsfm sifamdin Fibd- B a'ﬁhcwld: @IOMockIO
decrease in cell . count even on day Al t hou h NHLF sho r€/%lgout 60%

decrease PRAPSEENG MBessIBIeS lawsews\maho Herich halg bytfergghsaline) yas
i ndi cat ed a@@indtdrad). i nfluence at MJ 0.01 (Fl g. 7) Exanpl e 6 <Exam nati on of
the Antitunor Activity of TRAD_in Aninm n lung cancer cell H358

was t fanspl ant edd8UHETRIQREL LIRS i2he & llohBFIHélegléwaPg% ighbiigcktke sy hBle i ce

at 5 x 1061368ldnsbmna ﬁcanwﬁfﬁ%ldf@ tHBWEvebeéa@ﬂﬁstth?ﬂA@pﬂ }s(t 57\6]01@1:'[0“ in
di aneter, a non-replication nmpet ent V|r vect or

i nj ected '$\KEFAIInSEBfFIM %‘h ) BEEep ﬁ:dg mnsvéﬂ%af d’éﬁ}% é@m}w 108

PFU. 3 x }1QfcaRdWodmhehceupb umdrikbp@r day. Then two axes of each tunor

crossing at right angles were meas?red at 3
Intratunioral adnunistration 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 growth.

From what have been described above, it is 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 low concentration. Thus, it is also possible to reduce side effect by administering

the virus at a low concentration.

11



regular intervals. The estimated tunor wei ght was cal cul ated by the
followng formula: 5 (major axis) x (mnor axis)' /2. As a control, a
non-replication conpetent adenovirus vector dl312 containing no inserted
gene was used. Human | arge bowel cancer cell SW520 was transpl anted

subcut aneously into the back of 5-6 week-pld nude mce at 5 x 106

cel l s/ nouse. Wen the tunor becane approximately 5-6 nun in dianeter, 2 x
10" PFU of d1312 /day and 4 x 10' PEELOENER TdARGday were injected
intratunorally and locally for consecutive #hree days. The axes of each
tunmor were neagys gANSA Tlte sane manner as descri bed above. fol |l owed by
calculation of the estimated tunor weight. The results are shown in Figs. 8
and 9 (the tesans Merktive RIS Y TiRod dpesifc ReGIERH-doRPEREEAdSH0GARINOTUR

whi ch PBS (phosphate buffered saline) was adm nistered). 15 Admi nistration
of Ad-p53 at &lxk 108 PFU and | x 109 PFU inhibited the growth of H358 tunor
significantly (p<0.05). However; admnistration of Ad-p53 at | x 108 PFU
reveal ed Ho si1§or A2@R0P growt h inhibition (Fig. 8). Adm nistration of d1312
(control) indicated no influence upon tunor growh. Intratunoral

admi ni stratioff48f TRAD at 4 x 10' PFU, which is extrenely lower 20 than the
concentration of Ad-p53 that showed antitunor effect, inhibited the growth
of SW620 tund®'3ignificantly (p<0.05). Administration of d1312 (control)
indicated no _influence upon tunor grow h. Fromwhat have been descri bed
above, it is URdePstood that the virus of the present 25 invention grows
efficiently Lﬂ capcer Cﬁ||f and brings death to them Further, since the
virus of the JRveht T8l ¥ 1 he ability to grow, it is capable of nmanifesting
pot ent aR{i -cancer effect even at a | ow concentration. Thus, it is also
possi bl e tTo reduce side effect by adm nistering the virus at a | ow
concentrationgpqhlql SEQUENCE LI STI NG <110> KANSAI TLO <120> Sel ective
Replication of Tunor-specific Replication-conpetent Adenovirus on Tunor
Cells 5 < 1 3Q1148802] P <140>

<212> DNA
<213> 293 cell
15 <400> 1
acaccgggac tgaaaatgag acatattatc tgccacggag gtgttattac cgaagaaatg 60
gccgecagte ttttggacca getgatcgaa gaggtactgg ctgataatct tccacctect 120
agccattﬂg aaccacctac ccttcacgaa ctgtatgatt tagacgtgac ggcceccgaa 180
gatcccaacg aggaggceggt ttcgcagatt tttcccgact ctgtaatgtt ggeggtgeag 240
20 gaagggattg acttactcac tittccgccg gegeecggtt cteccggagcec gectecacctt 300
tcccggeage ccgageagec ggagcagaga gecttgggte cggtttctat gccaaacctt 360
gtaccggagg tgatcgatct tacctgccac gaggcetggct ticcacccag tgacgacgag 420
gatgaagagg gtgaggagtt tgtgttagat tatgtggagc accccgggcea cggttgcagg 480
fctigtcatt atcaccggag gaatacgggg gacccagata ttatgtgtic gettigetat 540
25  atgaggacct gtggcatgtt tgtctacagt cctgtgtctg aacctgagec tgagcccgag 600
ccagaaccgg agcctgcaag acctaccege cgtecctaaaa tggegectge tatcctgaga 660
cgcccgacat cacctgtgtc tagagaatge aatagtagta cggatagctg tgactceggt 720
cctictaaca cacctcctga gatacaccceg gtggtcecege tgtgecccat taaaccagt 780

gccgtgagag ttggtgggceg tcgecaggct gtggaatgta tcgaggactt gettaacgag 840



<141> < 1 60> 81 <170> Patentln Ver. 2.1 10 <210> 1 <211 > 899 <212> DNA
<213> 293 cell 15 <400> 1 acaccgggac tgaaaatgag acatattatc tgccacggag
gtgttattac cgaagaaatg 60 gccgccagtc tMygacca gctgat cgaa gaggtact gg
ctgataatct tccacctcct 120 agccattttg aaccacctac ccftcacgaa ctgtatgatt
tagacgtgac ggcccccgaa 180 gatcccaacg aggaggcggt ftcgcagatt tttcccgact
ctgtaatgft ggcggtgcag 240 20 gaagggattg acttactcac ttttccgccg gcgeccggtt

ctccggagcc gectcacctt 300 . tcccggcage ccgagcaqce a aga,gecttgggtc
COgt tetat QuEREat e BgE SRR SaG TN OBt POl cac® Bhguct ggct
ttccacccag tgacgacgag 420 gatgaagagg gtgaggagft tgtgftagat tatgtggagc
accccgggca cggttgcagg 480 tcttgtcatt atcaccggag gaatacgggg gacccagata
ttatgtgftc gctidpgetat 540 25 atgaggacct gtggcatgtt tgtctacagt cctgtgtctg
aacct gagcc tgagcccgag 600 ccagaaccgg agCCt gC2ag acctacccgc cgtcctaaaa
tggcgcctge tatgeigagp 660 cgcc:cgacat cacctgtgtc tagagaat gc aatagtagta
cggatagctg tgactccggt 720 ccttctaaca cacctcctga gatacacccg gtggtcccgce
tgtgccccats t agagsagist 780 gccgtgagag ttggtgggeg tcgccaggcet gtggaatgta

t cgaggactt gcttaacgag 840 2 cctgggcaac ctttggactt gagctgtaaa cgccccaggce

cat aaggt gt aasrctQbycd8O9 <210> 2 <211> 1823 5 <212> DNA <213> 293 cel
<400> 2 ctgacctcat ggaggcttgg gagtgtttgg aagatttttc tgctgtgcgt aacttgctgg Co
aacagagctc tast®@giracc tcttggtttt ggaggtttct gtggggctca tcccaggcaa 120

on
vV

aacagagctc taacagtacc tcttggttit ggaggtttct gtggggctca tcccaggeaa 120
10 agttagtctg cagaattaag gaggattaca agtgggaatt tgaagagctt ttgaaatcct 180
gtggtgagct gtttgattct ttgaatctgg gtcaccaggce gettticcaa gagaaggtea 240
tcaagacttt ggatttttcc acaccggggce gegetgegge tgctgttget titttgagtt 300
ttataaagga taaatggagc gaagaaaccc atctgagegg ggggtacctg ctggattttc 360
tggccatgca tctgtggaga geggttgtga gacacaagaa tegectgeta ctgttgtctt 420

15  ccgteecgece ggegataata ccgacggagg agcagcagea gcagcaggag gaagecagge 480
ggcggcggcea ggagcagage ccatggaacc cgagageegg cetggaccct cgggaatgaa 540

tgtigtacag gtggctgaac tgtatccaga actgagacgc attttgacaa ttacagagga 600

tgggcagggg ctaaaggggg taaagaggga gcggggggcet tgtgaggeta cagaggagge 660

taggaatcta gcttttaget taatgaccag acaccgtect gagtgtatta ctittcaaca 720
20  gatcaaggat aattgcgcta atgagcettga tetgetggeg cagaagtatt ccatagagcea 780
gctgaccact tactggetge agccagggga tgattttgag gaggctatta gggtatatge 840
aaaggtggca cttaggccag atigcaagta caagatcagce aaactigtaa atatcaggaa 900
ttgttgctac atttctggga acggggccga ggtggagata gatacggagg atagggtggce 960
ctttagatgt agcatgataa atatgtggec gggggtgctt ggcatggacg gggtggtiat 1020
25  tatgaatgta aggtttactg gccccaattt tageggtacg gttttectgg ccaataccaa 1080
ccttatccta cacggtgtaa getictatgg gtttaacaat accigigtog aagectggac 1140
cgatgtaagg gttcggggct gtgcctttta ctgctgetgg aagggggtag tgtgtegece 1200
caaaagcagg gcttcaatta agaaatgcect ctitgaaagg tgtaccttgg gtatectgte 1260

tgagggtaac tccagggtge gecacaatgt ggectecegac tgtggttget teatgetagt 1320



10 agttagtctg cagaattaag gaggattaca agtgggaatt tgaagagctt ttgaaatcct 180

gt ggt gagct
t caagacttt
tt at aaagga
t ggccat gca
ccgtccgcecc
ggcggcggcea
t gttgtacag
tgggcagggg
t aggaat ct a
gat caaggat
gct gaccact
aaaggt ggca
ttgftgctac
ctttagat gt
t at gaat gt a
ccttatccta
cgat gt aagg
caaaagcagg
t gagggt aac
gaaaagcgtg
t cagatgctg
ccactctcgc
tttgggta

attgctt gié
gaagat ct gg
t ggcggt aaa
aa gtacaga
tctagcg.y

15

20

25

gtttgattct ttgaatctgg gtcaccaggc gcttttccaa gagaaggtca 240
ggatttttcc acaccggggc gcgctgcggce tgctgttget tttttgagtt 300
t aaat ggagc gaagaaaccc atctgagcgg ggggtacctg ctggattttc 360
tctgtggaga gcggttgtga gacacaagaq tcgcctgcta ctgttgtctt 420
ggcgat aat a ccgacggagg agcagcagca gcagcaggag gaagccaggc 480

R T
660
AR 300N A IONG L LA 520200006 050

a ccat aga 780
TR A o P PRl ot acat e 640

Cttﬁ?@%‘é%gga@gbélé‘gﬂét%c%c@ﬁ@cﬂé&t@@%ﬁ@a@%&a%é@%t at at cagggg 900
atttct ggga acggggccga ggt ggagat a gat acggagg at agggt ggc 960

agtiatigRbascgabajgtaesegd 9eaaidet hoddeief 4eaRecay9gt ggt teto 1020
aggtttactg gccccaattt tagcggtacg gttttcctgg ccaataccaa 1080
C apggitohaaaditdcdtaeigataggatgs bdcregant agiRbgécicaggangcct ggms0 1140
gf t cggggct gtgcctttta ctgctgetgg aagggggtgg tgtgtcgece 1200
gdtdapambé aataitpmaaboagtcta pbtogaaa gipatcgagg ebdtgapogt at cct g740 1260
t ccagggt gc gccacaat gt ggcctccgac tgtggttgcet tcatgctagt 1320
grsgicgeictatoctageeitcazrragcog aattigog tytaceeaia erogaggsacagggctit® 1380
acctgctcgg acggcaactg tcacctgctg aagaccattc acgtagccag 1440
adiggedeegesatdgio@oet ga gcat aacata ctgacccget gttctddBgca 1500
aggagggggg tgttcctacc ttaccaatgc aatttgagtc acactaagat 1560
cccgagagca tgtccaaggt gaacctgaac ggggtgtttg acatgaccat 1620
aqggbg t ga ggtacgatga gacccgcacc aggtgcagac cctgcgagtg 1680
ca tagga accagcctgt gatgctggat gtgaccgagg agctgaggcc 1740
1&991>g@91cacff9 99... t c~gg, cc+ gcacCcgcg" . 4gaH4..gg..
cey.~. ,.Y,. 0,. ..0. ttgaggtact gaaatgtgtg ggc 1823

<212> DNA

<213> 293 cell

<400> 3

tgcatctagg gcggcecaatt ccgeecctet cecteccece ceectaacgt tactggeega 60
agccgcettgg aataaggcecg gtgtgegttt gtctatatgt gattttccac catattgecg 120
tctittggca atgtgagggce ccggaaacct ggcecctgtet tettgacgag cattectagg 180
ggtctitcee ctetcgecaa aggaatgcaa ggtetgttga atgtcgtgaa ggaagcagtt 240
cctctggaag cticttgaag acaaacaacg tctgtagega cectitgcag gcageggaac 300
cccccacctg gecgacaggtg cctetgcgge caaaagccac gtgtataaga tacacctgca 360
aaggcggcac aaccccagtg ccacgtigtg agttggatag ttgtggaaag agtcaaatgg 420
ctctectcaa gegtattcaa caaggggcetg aaggatgece agaaggtacc ceattgtatg 480
ggatctgatc tggggecteg gtgcacatge ttacatgtg tttagtcgag gttaaaaaaa 540
cgtctaggcece ccccgaacca cggggacgtg gttttecttt gaaaaacacg atgataagct 600
tgcca 605
<210> 4

<211> 455

15

20

25

atg



10 <210> 3
gcggccaatt
aat aaggccg
at gt gagggc
ctctcgccaa
cttcttgaag
gcgacaggt g
aaccccagtg
gcgtattcaa

t ggggcctcg
ccccgaacca

4 <211> 455 4 <212> DNA <213> 293 cel

cccacagcct
ct gggagcge
agcagct gcg
ggaccgcgct
ccttcca ct
ccgggt cccc
cccgecct ct

10

15

20

25

<211> 605
ccgecccct ct
gtgtgegttt
ccggaaacct
aggaat gcaa
acaaacaacg

CCLALIGHAC
ccacgttgtg

<212> DNA <213> 293

ccctcececcce
gt ct at at gt
ggccct gt ct
ggtctgttga
t ct gt agcga
caaaagccac
agtt ggat ag

caagggges gyaaggat geec

gt gcacat gc
cog@ygagat g

tttacatgtg
gttttccttt

cccct aacgt
gattttccac
tcttgacgag
at gt cgt gag
ccctttgcag
gt gt at aaga
tt gt ggaaag
agaaggt acc
tttagtcgag
gaaaaacacg

cel |
t act ggccga
catattgccg
cattcctagg
ggaagcagt t
gcagcggaac
tacacctgca
agt caaat gg
ccattgtatg
gt t aaaaaaa
at gat aagct

15 <400> 3 tgcatctagg

60 agccgcttgg

120 tcttttggca

180 ggtctttccc

240 20 cctctggaag
300 cccccacctg

360 aaggcggcac

420 ctctcctcaa

480 ggatctgatc

540 25 cgtctaggcc
600 tgcca 605 <210>

<400> 4 tggcccctcc ctcgggttac

aggcaatd &cdatsd kbadagc @ 965 Qa L GRchblctc 2gQbddgeé 09CT t cgrrt gcacce
gagcggcgcg cgggcgggga agcgcggecc 120 agacccccgg gtccgeccgg

Ct GERAYOP L cAGRHIC EPIBHcHCTRRGIPERcgbBbyggbs 6g@EERE Cagacgccca
ccccacgt gg cggagggact ggggacccgg 240 acccg.

C C&pacececgitdtagtagg gg&gatgcg tgirggte cegugecame dccagdfdr gc 9r80ccgacccect ¢
ggcccagccc cctceccgggec ctcccagecc ctccecttcecec360 10ttt cecgegge

tcc t ccccttca

C cttoggeayge grgegemytd geRgoqgclayceredige cgdagodapt ogupéadag 240
gcacccgtee tgeecctica ceticcaget cegectecte cgegeggace cegeeecegtic 300
ccgaccccte ccgggtecee ggeccagecc cetececgggec cteccagecc ctececttee 360
titccgegge cececgecctet cctegeggeg cgagtttcag gcagegetge gtectgetge 420
gcacgtggga agccctggec ccggccacce ccgeg 455

<210> 5
<211>20

<212> DNA

<213> 293 cell

<400> 5

acaccgggac tgaaaatgag

<210> 6
<211> 21

<212> DNA

<213> 293 cell

<400> 6

cacaggttta caccttatgg c

<210>7

<211> 20

<212> DNA

20

21



gcacgt ggga agccctggcc ccggccaccc ccgecg455 <210> 5 <211> 20 15 <212> DNA
<213> 293 cell <400> 5 acaccgggac tgaaaatgag 20 <210> 6 <211> 21 <212>
DNA <213> 293 cell <400> 6 25 cacaggttta caccttatgg c <210> 7 <211> 20
<212> DNA 20 21 <213> 293 cell <400> 7 ctgacctcat ggaggcttgg 5 <210> 8
<211> 21 <212> DNA <2 13> 293 cell <4003 8 10 gcccacacat ttcagtacct c 5
20 21 CLAMS 1. A pohnucl eotide conprising a pronoter fi-orn hurnan

| el omer ase aq51§;2§§&§t one E
<400>7

ctgacctcat ggaggctigg 20

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

10  gcccacacat ttcagtacct ¢ 21



gene. 5 2. The pol ynucl eotide according to claiml ~ NN herein the E | gene
is an adenovirus-derived El gene. 3 e | 111 11 111 11 3. The

pol yriucleolicle according to claiml or 2, wherein the proinot r f-0 LI a
10 teiornerase is hTERT. 4. The pol ynucl eolide according to any one of
clainms | to 1, wherein the El -ene conprises an E | A gene, an |IRES
sequence and an E | B gene in this order. 15 5. A virus conprising the

pol yl i ucl eoti de according to an), on€lgfiMSainms | to 4. 1 C6. The virus
according to claim5, wherein the virus is an adenovirus. 7. An anticancer
agent conprising the virus according to claim5 or 6 as an active 20

i ngr edi ent]. andpéalyplsorrae esthpiéatd ¥ pass@at @dth eugan nélemeraSX gidoieledst of Edi | uent,
8. A nethod of treating a cancer, conprising using the virus according to

claim5 orf*B%or using the antlcancer agent according to claim7. 25 9. The
met hodsaccording to claim8, wherein the cancer is at |east one cancer
selected fi-am the group consisting of stomach _cancer. | arge bowel cancer,

| ung cancer, Thewehnedeptide accoptipgtoglanmchdsrem B"ﬁr’fdr@ﬁ%15(%.’&@@?“’“@%6%11&6%
cancer. bh@dq%g cancer, gall bl adder/bile duct cancer, breast cancer,
uterine cancer, thyr0|d cancer and ovarian cancer. 10 -1 10. The nethod
according to cIa|n19 wherein the cancer is at |east one selected fromthe

group consj styipRgPnuPRLERSAERIR ANElald i B bUWEreinl the promoter from human

Gl

10 telomerase i1s hTERT.

-

4. The polynucleotide according to any one of claims 1 to 3, wherein the EI gene

comprises an E1A gene, an IRES sequence and an E1B gene in this order.
15 5. Avirus comprising the polynucleotide according to any one of claims 1 to 4.
6. The virus according to claim 5, wherein the virus is an adenovirus.

7. An anticancer agent comprising the virus according to claim 5 or 6 as an active

20  ingredient and a pharmaceutically acceptable carrier, excipient or diluent.

8. A method of treating a cancer, comprising using the virus according to claim 5 or 6 or

using the anticancer agent according to claim 7.

25 9. The method according to claim 8, wherein the cancer is at least one cancer 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.

30 10. The method according to claim 9. wherein the cancer is at least one selected from the

group consisting of osteosarcoma and brain tumor.

12





