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~ DESCRI PTI ON  ONCOLYTI C VI RUS REPLI CATI NG SELECTI VELY
IN TUMOR CELLS 5 TECHNI CAL FI ELD The present
invention relates to a virus shomﬁng antitunnr effect
by replicating in tunor cells; a polynucl

contained in the virus; an anticancer agent cmwum mg"m‘”m
the virus; and a net hod of treating cancers

virus. 10 BACKGROUND ARRHACRIPERHGt, gene ther apy+1sossor
perfornmed as one nmethod Tor treating cancers.

However, since a gene is introduced into diseased

tissue or the like with a non-replication et ent

Vi 1 VONGEBIGHC NIRESRERIHEATIG SERECERELE MM TOMGR STHLAS

to only those regions around target cells taking into
consi deration the safety of the human body. Also, in

the gene 15 therapy cukb@MNIGALFEAI) ced, satisfactory

ther apfrd! llegen?rn\ gﬁl onq @lg{ég)# P @11?3?4]%0(3%%%11%%@3?&“@'1'9]Wica1ing in

efficien nown

tmmnlro:n’ésr aaspolamdewhdey ccpnsalmédt mnthe nitasicadanticaneat aganagoinprising the

i d cel | '
R Q0B oFRliSe O THREI AL LRGH ool stialfs,

normal somati c ceI | s excluding such as germline

cells, blood Iineage %%d]f‘Gﬁ@WAhﬁ‘el ia] stemcells.

20 Under circunstances,— i1t 15 a ngjor object of the
pr eseAt prcsemntgenﬂ tlmaliyeus perfornies gy one methadufor tregingscancers.
activated ther.ein.to

HP%S‘(%W““&% geéxe ds g{trﬁd?cg tuﬁs %]Ste%ﬁ% ISSUg gr & the e W‘ﬂén tnlon replication
cd3hibeltdnt m#a'n"hf@dnmaeﬁﬁﬁ thRRANE I&lﬁiﬂanzﬁapEe@to ohl)stﬂ'lowsregons around

t f th t [yt .
e SO 80, 3l B0 S B B g BBELY . i e g
thempy cmadnitly practissiesatiefactoryshaapentic effechddaRat harao}mev@rbecﬂse of low

léf:g?%m eﬁsf%?quence and E1B gene is inserted in the
eg Oon "Whi ch non-replication conpetent virus

vect ohds kamkn thei glonRrash avivityaspfien edaned in alabigeands éransformed

tiv . nal .
%@ or ma;}no g]lieﬁ g%@ﬁ? gxgu%%onf;eg ]II%BS?%%WQW dlgéarf%gdeﬁ%k%ém normal
S(Hl‘.ﬁ'rﬂlC}@BHH mlmdmgfsmdrasﬁa;ﬁﬂma aeilg cbiq'od rhinézrge loeltseand epithekal stem cells.
cel I's anedr cng ! n‘q gsegt igar 1a bidet W‘?): {‘? n ve}ltloaﬁg llet 4 vir’}us grow
repli gé? SHOGP e U AR 9e’ O I'n
iThtameon ceBnbentibahg ﬁlmﬁeld)memsmbtl\ca&ldl ti;ereln to theleby bring death to the
tumor cells efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS

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

selectively in tumor cells. A replication cassette consisting of h'TERT 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
cells.

Fig. 3 shows the expression of EIA 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.
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Fig. 5 presents phot ographs showi ng, by staining with
Coomassie brilliant blue, the cytotoxicity caused by

TRAD in human cancer cells and normal cells. Fig. 6
presents m croscopi ¢ phot ographs show ng the

cytotoxicity caused by TRAD in human cancer cells and
normal cells. 5 Fig. 7 presents graphs show ng by

meansFif 5 ¥ieserasgmyogidphs si}om')mg) by stiatnjngaaitlls@obmgssie DRAMANI lue, the
human. ca is a graph
cHHBREIG ARG Bt R b PRy G g Bl 2B et r at uor al

| OC al Figaél presdrsd mﬁtdsﬁclplc)lﬁho&)gi’@hs sleplingiht tyabtogieitp eduveed by TRAD

ene- ex denovirus vector in an

"@ |qﬁﬁﬁ°§éﬁﬂ n 8@@ ‘ce and human | ung cancer cell

H358 Fik07 'ﬁle@ent@gﬂaﬁhs&hgﬁfﬁh@fbysm BOXTTesapthd dt@bxicity caused by
ef fect produced by intratu raI | ocal admnistration

TEADpADmMan C%I??e%‘i?ﬂé?li’q%’r’ﬁ‘a f&lhg nude mce and human
I ar geFQOWeﬂs acéilaﬁ}? Showii€lthe SMERHor EClfIAlEG lg:m-{_lHElmm al, local

| NVENTI'ON 15 The present inventors have found for the
agminisiraiqne! & mfalrleplwtlmhwmeieﬁg PE A BERErEXPERSHIRE adgnpyiryg vector in an

ek’liethénhﬁﬁigriﬂld@nﬁ&'aﬁfﬂ%ﬁxﬂ&ﬂuﬁ% @zmé&]%l] #ndgreplication
[ity, IS possible to Tet the virus replicate in

t he chige&riscepagh shewing ithgageuper effect ﬂ?lé}ﬁ*ilceﬁh‘?bé mtgafgnoral, local

afhBSE8iord SVERADIR alRfpdBRM uﬁﬁ@h@éﬁﬂ}ce IHehRh&SRe bowel cancer
invention relates to Itjhe following itens Ito 10.” 20 1.

call PW6ytucl eoti de conprising a pronmoter from human

tel omerase and at |east one EIl gene. 2. The

pol ynucl eotide of item | above, wherein the El gene is
an adenovi r us- deBl RE E I | ynucl eoti de

of it @R breQdnt %1\@%Ysehav¥\@(ﬁﬁ1@'f81 1R SirRMROHES, b ﬁﬂ@&tﬂ%r@ﬂcel cells
telonerase 25 is hTERT. 4. The pol ynucl eoti de of

Withe Virus ha\aipgsa telomsrase prognger apgh esplisatiop plility) it isgiqesible to lety the virus

r&pRBRE S8 cafter &l afEBSng @Ath! (RERNS € ANRBGRe BRSEn2 hvEARn has been
ene in this order. 5. ‘A virus conprising the

agBs%ehucl eoti de of any one of items | to 4 above. 6.

The Virhégre@dnt inlv@foR r@Rey8 the¥oB6Wing itb€1¥d 104S IS an
adenovirus. 30 7. An anti canc% agent conprising the
8R!

lvi Arohpcleptids eomyFisge ARFoROKE pan,Elonisese ape At least one El
gaid a pharmaceutically acceptable carrier, excipient

or di | uent .
2. The polynuc]eotlde 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
is hTERT.

4. The polynucleotide of any one of items 1 to 3 above, wherein the E] 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.

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 1s at least one cancer selected from the

group consisting of stomach cancer, large bowel cancer, lung cancer, liver cancer, prostate
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8. A nethod of treating a cancer, conprising using the
virus of item5 or 6 above or using the anticancer
agent of item 7 above. 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, |iver cancer, prostate 2

cahAEIC Biincrdad Nan@ASesoplitges carsp Maldes carac gallbliddaobits duct cancer,
cancer, gall bl adde |bJIe duct. cancer, breast cancer,

brgash Fanger: igrnecsancer{lyrgid fapcsh et oVaHap S an cancer. 10.

10T hermeehdingd offitemt BaBoVe, 3MIRYER thekRRT R at Rest ©A SedctddSrdd the group
| east one sel ect edggr omthe gr oup consi sting of

CRHSPRRHSACEGARTQRY BF QT BHivhr . 5 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention is
characterized by bringing dethto %Ils by
i nfecting 2iters 4 2

t el ompREaSBseRf 19{7@1&1% 1555&@1 aEt@MeHQﬁ}tUl 19@111@@&41]‘1 IoYcaﬁ&‘iJ cells by infecting
letting .the virus grow in the cancer cells, based on

canpd qellpavivie Vi haying ¢ iclnerast Rrowptet and gplieaiop gbilifpand letting
thB NG gﬁd\@mxeésn&%aw baked & Eh%evifu{dﬁﬁ% maeéi“hd@ \ta‘i‘x%r& of cancer cells
present Invention I's not particular limted. Fro
havgaclomprasqestivity. of safety, adenovirus is preferable.
ANMONGTRAGRGY | hge‘dsmsfﬁgcﬂlgs%nt flﬁé&ﬁloﬁ is AR PAMIchidy 'lﬁmted From the
part|cularly preferable fromthe viewoint o
vigwpeipl of eafesy, ne%e@OWﬁlSusSepr@la'g}ene ATERTER iRARVITES \ﬁP‘?CéﬁS type 5
adRAbVAKG ﬁa‘i’t’idugﬁly AT tﬁ%nﬂﬂ@vi@(vp&ﬁf dYfIERE% l@feasmess in use.
VI r uses. uses_ have earl %@ﬂ genes an late (L),
genesEl gous QP@éPll?eﬁ in &k pcmrwdeemei 1eEry ronepgf egdy, genes of viruses.

VRGP HSR @rlP( tg‘:éh& an@ \Y;QJ: 8 Gehdd 15%66‘?19{—1 S r&zﬁxcatlon El gene

transcriptio viral genone. gene uséd in the
elppé@eﬂrnrotﬁmewﬂ\reénn Haaye%\ganae pf wcacvfml@ﬁp Yigal genoms

Pref ergbIpy, ;3@ 1?5@@ NRVthE Yesddr 111‘(7@1910@ m%% é]e?wb’& qﬂ)m laby virus.

is known t h gene_i s conposed

P’@f%@bﬁénéﬁ*@ﬁ’t’@ls depped Bbegpedt wsed encoded by EI A gene

act i VALegnd e ilak 31Sehk R b&ﬁp&fed df ¥ gumgf alﬂeéiﬁe? d&hBis. E1a
E2, E4, «etc.) necessary for the production of

pl.or%enqoé%bx/ﬁiﬁ geneRcvaieothe ﬂrﬁn%sﬁéefde%f pgropp pf grawe (E1B, E2, E4,

et@§§é&§s§xﬂi€?tlu@9ﬁﬂ%ﬁd’i§tdf He@bud ’RR. gene (L gene) ”RNA
in the cytoplasmof the infected host cell to there

i nhi bF1B PFRCIp cBeased, b FiPrassr 95 hagccursiatiopof fate $?ﬂ?s(L gene)

mﬁN/Bnﬁﬁ@@ﬁd)}ﬂasﬂ{ Sl‘mé i%?ec%éld Mokt cEl‘?RJ théi @E}l iARibit TG rSHUSREESs in the
adenovi rus 25 El A gene and E| B gene_are shown in

I@EQ@‘II D Nes: El%nwotgwpmomvuel lqpli,%%l@et i 8 §equerees gk adenovirus

EPA%&%d'E] e%ahe 28 ,shammcsmz B Ngfsm@nd@mg@ NEed ré@fedtively.
Pr ef erab an. El gene_havin gene,

| RES bl ewe@t HIYOig: Eh@\’geﬁe g5ne lwke lefﬁfae%n 5 . Ele?elémy an E]
odrb ]ﬁ@’x'ﬂg\an 'E'T‘A\/g‘@hé: An MUES RigReR@AHERCE 1B Sehd iR BHil 8cPEEVRER] gene
its ene and EI B gene) is used. W t
in which an IRES sequence is inserted between its E1A gene and E1B gene) is used. With
the use of such an E1 gene, the replication ability of the virus of the invention will be high
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

achieved, at least one, preferably several nucleotides may be substituted, deleted, inserted or
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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 affected with the virus. As |ong as
the effect of the invention can be achieved, at | east
one nucleotide may be inserted into at |east one site
sel ected fromthe group consisting of (a) between |RES
addedjnehcE! ApeheEIRES gemace. (EbB geet weelhgdnRES sequence and

ypstream of .. El. A... gene nd . .
Gowne IRES seciPhoet BOUAFEN hofis sl L Rsiiho piopmavines. 1
lslb&ue\retil ot gan sémel&ﬁ @pls exed ribatonteetsindingnite betabeinbiains a

eral nucl eotides jyjay be, substit ... del e .
coPln i 550856 8 T A RBIck R ol Bl o Juis konown

thﬁhﬁoﬁ%ﬁuﬂdelﬁld GERNA is tlaREiSies e UEngRlerics. a protein

DY O aTation o ?%,}'qg qxﬁgﬁgeﬁﬂﬁ}i&:éwﬁe Lo RVl § S iddle of
anNDOlSpMS%IbI $ydihegs Sllstﬁmflﬁﬁ‘a@dlﬁlﬁ ht czﬁﬁ@hﬁéﬂl}é ﬂon dependenl manner.
1,e‘e ggg{g?é%s%e@ S %&%Fétow%g\%m%bétﬁgnﬁgene an%u]%nlg oene located

do&hﬁ@éeﬂﬂ&ﬁf 1he JRES lsbdiRAt e IrNAahsfatdd id eﬂde%ﬂk‘%b /A fréiaster from human
sequence, Transl atjion effi %&enc%Q rom | RES sequence is

‘ell‘?}”ﬁl?se EVBESrsedieneaie shavan s NA protein synthesis

i S penftRd pReknt MventfoAPit $4 prefekablethRORT daRand @rﬁlmﬂ@t@ﬁﬁ‘{)m human
Therefore, in the virus of the present, inventio th

teleperage HPSFRP EMECQfe bECAUST SEH 2 ABWRATT safangPlet fk Droagne the

re %ati@m SF iR @ndsr FNEé %i\%ﬂt]dlﬁﬂ]eéﬁeé}edéﬂé Yalldg RIAHAARE Kkivity. The
rom human 10 tel omerase. | RES sequence |s shown in

prejmesey fyoRphuman pq{mpgrésep}se]ggrﬂarqqum }n@ﬁed ast long as the promoter is

defived g6autah haAmEhg QE'ﬂE}’EREFSs PreRfMEOL er from human
t el onerase, upst ream t Z}r eof , because such a pronoter

i s capdnileiSGreeps SHOMing JupAR telomerpsedgyarisiragscripiase. j A pumber of

trédbcrfpfien If&v&rtﬁﬁdmg éeﬂuéﬁ@&cﬁé c@lﬁirh}%d Rawi m&bb&bg&e ﬁﬁ&:@am of the 5°
ct|V|t pr.onpter. fromh ﬁ t el onera

IS,
englg this iy | JPisrhoes ieYegrg bas IR BPBAGE el " partcilg: a 181 bp
se@dincy Ridated Q3tRRATT theAPIRBIBLGH initialdrEERE ik & coregt@bi@ Phdrtant for the
hTERT Ifth? gg\ene encodi ng human tel onerase reverse

EXPreameiep ESUBAN@EHSer of transcription

fact qnnllw RedeRtinS@EYE %ﬁ?geq@&@tefé tigineghis oBreaeéaoﬂ n‘fé? Be used as a
stream of the nd of this gene

prp@g}eb omshuman; telgragrasey Eéef?ﬁ@w“mpémlbﬁe ugnge o;r apploxnnate]y 378
b}ﬁ@fntdnﬁhlé tHe.coft ré@én bmpleRPUCNSA. | DGl B&ll%@ﬁﬁ]ﬁﬁbﬂﬁh&fﬂﬂ KeRuence

ranslatlog;é i tiati.o Sltﬁ ]sgd core re n i.nportant

ofapProgaately 78 Rpris SSHBHETR 0 fitel B HnGErs EERATGRSTY i | Bang fgpression
effeiesent 'I‘hdﬂségﬁéﬂcé)ﬁi(’jhw ﬁ@mianmesmltp]ﬂbsﬁng this core

regi opn may, be used as a r ter. from

{ ol orfbrEae iR g el ase, Rrofots 4R WatigHd ghe E1 gene of the
in@g@Rio X4 @Bﬁcﬁb(}m}ﬁi&ﬁlg IDIA geit, IRBS nend el EOB gefi®dh@Nbe obtained by

| etely js use has been confirmed that this

oL Ete SaBpORE HEIBRYSa78 bp T equi val ent to the
181 bps @RIE %ﬁﬁl ANE|gene frbm agl%lﬁlﬁwﬁ%ﬂfsel’ﬁ&in@ﬁhm?g'éne maE) be used.

Ré' Ey an ]%¥ genehd%n%e% oen?g engfznuhs-ll-sE I%Te-dl s shown in
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

fragments may be cut out using a known restriction enzyme such as EcoRJ.
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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 EIl B gene) nmay be obtained by
conventi onal genetic engineering techniques. As the El
gene, an El gene froma known virus having that gene

may be used. 30 Preferably, an El gene derived from
adenoR1A aisd EEB nm@ e ety maxta ME)'\WI, velbAsighae plRES sl @nventional

geg%?cg Fg?léqﬂlbls;g q%llfm@éllﬁi 9% I‘(l%?fg;g SR 7 S %%@{E&:E L[? %ﬁ]}gnfq R\étinn the

veeyor. RTS s Adl, o THRIApREThbteil séguignder whkh swasuclt &gt whil-rSstriction

El A- AS, El an I | f. necessar
exgzweseﬁl&@saﬁﬁ% BoreeE e BEIRGE i e il S die located
upstiedm aSEIA cl oning. Then, E1A and EIB DNA 35

fragnents may be cut out (l._{ a known restriction

enzyﬁﬁ egRSHIh SVeEtseglovimsEC MY Tafgotr EORgedya & foupy vegtor such

ad P8l KROWR NMBRLES \Aﬁﬂicxkéstﬁaldw BESmby sﬁ&né(serkloﬁlﬁj Nhel; then, a
genetic eng|neer|n%gtec ni %ﬂes to thereb prepare

seapoRce RSOt 1ieom Wl ERSE -1 E{Iﬁé&fﬂl\,@g{pgpon enzymes Nhel and Notl
ni%’@@ﬁx%ﬂ%ﬂtu 1 theMAERFSsuRBAVRESY s A8GHRRACpILAIBYas cut

out - th restriction_enzynmes such as Mul "and Bgl |1

may OB FRATE ARl SRS BTN eI B gluding

thRJp o RN PfA EerleARES seﬂﬁ&ﬁ@ﬁﬁd ¥1B G¥led ﬂﬁgéﬂe‘é\ﬂ &H%nh restriction
ronDter contain in a known vector such

elﬁmﬁi ché agay-cybandkRovesl apf thenripserted it an'néhwﬁe%wls e fhdeno-X

vag hial usﬂfgda Ni‘ﬁlneléiﬂ ek'i'ta sikh a8 QHEBOKCEGpHessRint S)fsfeﬁmClontech) (the
PhTERT El "A-I R Wth restriction enzynes

le&H@JW\BNIA 1s ﬁeéignb‘éd Aé@xo%eWBnﬂ 0 the site (resul tant

vect ofphd §bdi%§ie&ﬁ%fe@@e Rt BihBidng APERT Qbhb@r, E1A gene, IRES
resul t ant IgSh- eF_Eg{uence conpri si ng necessary

segunce aRdEf rgemm@ﬁhbe ingerterrintg 2BYsifeetf a \iral gone gs fang apFiEs:ﬂ”ect of

the %ﬁ%&@lHQﬁveﬂﬁgl ganl b HRNE. 'T%y e)bﬁl égé’tm QB'énoV)\h'ﬁshfm Fene therapy from
restriction mes such Pl - Sce nd

whkB k] eRRehaS ) JRIGeGh thgiabaye W@é éW“S%CCA@@ﬁf?m)Q]y iuprigd into the
dddy 4l ng a commercial kit such as Adeno- X Expression
Syst em. (C on} ech) (the . resultant, DNA i s desi gnated
" Aden 3 Pogsiple)to lipearieg A depoR-aANR Sl 1PV aRigHEREQR enzyme such as
P40 aRd tlﬁh R@ndTddERko P.ﬁl‘ﬁﬂ‘&l €dlls st asOBNelld, REBer eﬁﬁ i:b@ﬁh"é% infectious
and E1 gene rm¥ H}sert ed intg any zeﬁ‘ ? X ral
regInRinay qdamjnag (thf gesutqng drupfs sqnpeiiniss gallag; the ViR flofie present

inv@RioRe o CIRANEd. ThE ne%adP hinsfdchlomAeROMArtitSarfyAmi@RINe From the
therapy. from which El gene has_ been del eted, the

vigwBoal feafie Psaeush q’EFéJPP@é ap efaleun BA9sphate Sisthod Pricjeeoporation
mh{Be p@fkMed site. 20 It is possible to linearize

AdenoX- hAlB with a known restrjction enzynme such

Pacl  EibEHEHEPFLREIGIDS FESTLUNEUOR G Bf feglicachPsaeonventonsl

méHddset Visal léﬁncatmr@@ynfaa abs calld sutiesd 98 WElls with the virus.
reco I nant anOV|rus e resultant_virus i.s

somet fHe¥EaPl B RIRENT IVFRONGPaY ke UsPbaeAb anfisaperitaesh This

arfficancERARED! - mﬂ” &eMBicd OfotObnlY fon SfeBfiid @ihckS B\Qt also for preventing
particularly Timted. Fromthe viewpoint of

P‘&M’F’é‘%‘h ég}apsg PE IR PR eBdEy ?f’@c?}a‘P’Etiaﬂﬁ‘%lsp ﬁ‘&f‘ﬁi higf grophylaxis of
cdiedrhod or el ectroporation

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,

prostate, pancreas, esophagus, bladder, gallbladder/bile duct, breast, uterus, thyroid, ovary,
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25 may be preferable. The thus obtained 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 virus. The virus of

the present invention may be used as an anti cancer

agent. This anticancer agent may be used not only for
eté.ra8alell rag beanagbs aftldstedbaconianr Ameigalit ihagnticcer agent is especially
fﬁzgst t|ve rel apse of cancers, preventing cancer

E“é"sf’h%%gt%m?i/or for prophylaxis of cancers. The

ki ndsTIQf artRBEeF 8aedn® ofMtieCivérition ahdy BarsHied ag @iveased stl&beas it is.
inventjon is. applied are, not particularly |im

Alsratgili D8 oSG RR e kp BITOEMSH 6 Busin (rasegf or orzans) by

mﬁ/a‘ilﬁ&ﬂm ithod, e ¥ @ Mh®avehdif, lednﬁﬁﬂﬂﬁf iReRtitoh&al 01 subcutaneous
fective for cancers in the sto Iarlgle bo

mjegh(g] 1phq}@pn I@g)ulg]a obe dlaga Cﬁh’ﬁ‘c & cav&ocgh Q%FSOI adm:mshahon

addhifdEflon Balhe bloaddar pbbsioflGdnd AMmaRSEatioHt iQr th8, form of external
thyroid, ovary, 5 etc. as well as brain tunor and

mé‘élﬁléésar coma. Anong all, the anticancer agent is
es pe Cﬂ?é Uitus 8F fiRCEVMRioh Ohays QJ: 'tl‘éal‘éél‘ Rk exghﬁle By 1§ RGPhilization
ent of the invention may be applied to diseased
methpéso suable sasy hanlling imathee psed glpe. At IreRsdle 1ty ghgrmaceutical
@yos@%né lE}t ﬁgﬁ‘ﬂ%ﬁ\@ﬂ] kl?}l)t\ﬂgl ﬁfdﬂﬁ&%utfctaﬁ}” S8EptARE b s Bdipients,

I nt ravenous,
fillers, rtamdesss dpbaicants; rar r]@pyp,aﬁ@]ﬁégg (nmludgl%whglﬁ@gﬁgrs isotonic agents,

HeThiRE biets, cAIBY Aeh@preRRAHER, fiddPanB@S BhvorRY hbdhts, AicPdw
¢ ga\t/l:ﬁgyéor Cung?é %tr?a q’édm nistr a%g?acla]n a\drrll %I ét]?Satl or¥Wetemng
agefits)-he form of supposi tory; and administration in the

form ofe exi@hORl agelteslt Hen ese-ﬁh‘?n\)éht'idihs nfal Behgdrhmkendd enilly or
may be treated, for exan‘géi t he lh% phi li zati on
ah &G

10
pareiteielly depeadiapica Badomn @ﬁjmaﬁcg O RdpntralPR peeNtp puch as

tane%E@e[ Seled, ESBQdQE‘ PriReS %11153 Hquids, %5%9§ ichd. QRG pQEntQﬂaMcﬂQm stration
nomﬂ arnaceut|ca y accepta e carriers suc

agestsesieh (#is éhl@%ﬂonssf ¢Nteraal smediingse SYPPOSILNBIES YRt HOPsp flck n 8w1§el ably,
lo@ﬂq@%ﬁbﬁ%tg 'nﬂﬁé]é‘ g aﬂﬂoﬁﬂﬁhca@ﬁ) By {fh@behoud RREASH 1BaPEieHuferated.

ati ng agents, col ori ng ents, preservatlves

flagr Ens;aejsveli wasoietted) apnyem tatﬁ y dergndingen dii rind Oﬁg‘élﬁﬁ angredient,

t]%sadT ﬁlsﬁlﬁwncﬁﬂf\ee rth@geﬁggt & adiRiGisRARReRhd IthY @pd,i EHEyn@L(]ght sex,
mnistered orally or parenterally depénding

syrpRiomg i @hericnadiigsrf theepagentor Graligrdond lsvramrnve éﬂ%‘ﬁ?‘%so that
th%l"\fiﬂls%? thd ARLRIS (1HeaREW BEredRAVIE h8mirtkiaed hes dalw H(I)s‘é,of about

| Syru etc. An eral adm nistr
l%ﬁgﬂht gFQU@%feggfy @ﬁog&@ﬁ) Olrpg' }91-2‘,{1 ghﬂ%lfjmﬁ\élalr’&‘?ynléesa m]msteled once a
dsy Qﬂﬁ&}” bedilided mﬁyé%v@iﬁlq%ﬁaon@bﬁd adﬂﬁﬁﬁsl@feﬁbﬁ several fi6ela day.
i'njection into m. nal

i nt r aveks ke Y’Hisg;f{?] edeq?H?n Eea%gwaﬁgrei é& aYsgd)oE%l%lg to use a known

1ﬂnﬂ\4ﬁds§ppﬁé§%mﬁ et gretlikd @apprasy thatimmynidegfahellivigg bodyt thehereby make
active ingredient, the adm nistration route,

0
ﬂ’ceﬁé‘alt Q&@%‘f“ BFY-admi ni stration, and the age, body
wei ghFurtigexhe visysnitlodmvartidn mdyéje wahphirttiyonsh afleashene anticancer

aé)eﬁ\té L%&:&qﬁiﬁ%}lﬁl ﬁ{e!%dqpﬁg%gﬁft}ng 1?1?] TCpY]Cé%QLOD COl‘l’]HCqEIS Surﬁgets t(J]u,l"élltxs as virus
catprisng pEF @ehedtused dak:d)lwedmxmel eéneatherapy, 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
bringing death to cancer cells, the virus of the invention can treat cancers, inhibit the growth
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106-] 0" PFU, preferably about 109-10" PFU. This
anount nmay be adm nistered once a 25 day, or nay be
di vided into several portions and adm ni stered at
several tines a day. Wen the virus of the invention
is adm nistered, it is also possible to use a known
I nmmunosuppressant or the like to suppress the

of tikTbNdel1y, afd preb@nh1e~eﬂs1ragsbp@ncetr@ensher eby make the vi ral
i nfection easy. Further he virus of he |gvent|

Ry blél%éﬁ"ﬁddh"ﬁtﬂlleyeWaflrf”‘éi?‘“?]éé%‘f’ POk bt ditcaicanggy agent of

{h@GaMntise | Wit ﬁfﬂ)dfld‘eoﬂ'ﬁé hefedis OféP thO8dsehd @BscBbed below. Thus, the
non-repl i catl on canp g)gt viruses_(such as virus
can

arigASEY PRI BSIMGENE) éalﬁﬁ\'era'r%mpawapngene

(15 NemaRYs 1iRAVBmAREd SANREIn AGEMA! Sordild cell@Gh@két0flendVi@s itself is
virus of the invention 1nfected Hothellwgg (ng/ ,

by 4 Q19RO GRSRERH U ool SETTb e eglORQigifh PellSof [herefore, when

adeBBNiSat 3ed i theh 21 SN GHVenGeh. | gillaRidhdr se@tivigy d@atumok inds is

those cells. By thus 35 bringing death to cancer
ol@P¢d  the virus of the invention can treat cancers,

@hn r‘I,anQ:le thel\i@is @F ﬂ’anh/eﬁuc@lfhaE; wjméat@ﬁ |ab1$1ty ﬂrwpdaflbl\t%ltlse 11115 vas ata
met ast asi s. of cancer

lojer gAncERY3tioReingn Ul ?:fo@é“ B‘?‘iof“i” “‘E’h‘éPl“iaﬁ%“ afﬂWE‘ﬁWcé‘f“s Pused in
c@gemiongxfgenéme;apy]ventl on w || pr oduce si de effect s for
h rea descrihed bel.o ntican
(3; {:n 1e1i1 1§ VIS ghﬁ e dnvep (H g} %dnéml\%e}e@ 1 gf((éess Ghtiviral action
wpmsﬂﬁbmﬂmmmnm§nﬁﬁmnghanmnumﬂkmvmgémﬂﬁlonerase activity
in normal somatic cells. and yet adenovirus itself is
hard to be infected to suspending cells such as
hemat opoi etic cells. TheEXAMBLEShen adenovirus is
used in the present invention, still higher
selectivity for tunor kinds is obtained. (2) Since
t he vHemgmbelbwy ¢raniphes evitl ibe mravided e prdec et illasiratgtth¢ pregent jnvention
in 1§or@ (als,t*fif] bl I@eetdfés.ﬂt%esat lfHepr é’s%ﬁt%?veﬂﬁoﬁs ndQi Thitd486 these examples.
concentration t ¥ convent | onal
non-replication conpetent virus used in conventiona
E%Qgeg_herapy. is (3) Even when the virus of the
ion has been adm ni stered in excess, antiviral
<Breparation okdRADT hough ordi nary i nmune reaction in the
V1 L DO perk=0fEREOME- G 'al%ﬁﬁapﬁhmmgxaﬂa&@@ 8] H9PEells by

provi In or der to’l USt resent | nvention

RIPGRonsingleneaific prifsesoEd4sS:t EQ Hy NQ@:hy ﬁdﬁeé@nSEQrWeNQr 6h An
Ef % rggl‘Pet of 189 E}?g ?§ %gf;eﬁ%oﬁf@ﬂw e?ﬁact&pﬁﬁﬁggp&ﬁls lby DNA-PCR using

eparatio ene of

Plamp!lSKEl%@ PEQADRIA T Jd Bakt: @@Q%sz% ceI I s by RT- PCR
usin ggﬁﬁo‘?bg ﬁo&fcis‘@&@ sdbﬁcéd‘r?‘b T§%f3nl 1? (WC]&nmﬁ(ﬁ“[ﬂ% Plomotel

SEQ | gene of was ang)
Iifvitenge HNA thexaby a@r@feal wlb pﬁngeeia e|Th§n B%N@mglpems ok %?gjm (ESA) and

1853 WSPBS Gdfom oéggphgivw wifh re%-:@f’o%%uz%t@ll\o 8) .

El1A and E1B were inserted into the Mlul site and the Sall site of pIRES vector
(Clontech), respectively, in the normal orientation (E1A-IRES-E1B).

A 455 bp hTERT 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-E1B).

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

by treatment with restriction enzymes Mfel and Nhel. Then, a 3828 bp sequence cut out
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These PCR products were subjected to TA cloning (TA

Cloning Kit Dual Pronoter; Invitrogen) to thereby

confirmtheir sequences. Then, DNA fragments of 899 bp

(E1A) and 1823 bp (EIl B) were cut out, respectively,

with restriction enzynme EcoRI. EIA and EIB were

inserted into the Mul site and the Sall site of plRES
froff GhPERT-30 ACHESIE BB Miying r@&RE6H ieMBInyes Niie] tahé Nolr Wi inserted into

orientatiaon (ElIA-|RES- E B). A 455 bp hTERT pronoter
ﬂ@é&@@ﬁ@éﬁﬁpch had been cut out with restriction

enzyngg3 bﬁB scR0EhcBIds |cutV\@:§ ﬁ'oﬂﬁé%H-l%QlB iﬁn@g fe'élﬂcl?@f@ﬂz?'mes I-Ceul
site | ocated upstream of A- | RES-E B

and B} andpingeriegEnjopthy Aéf:no Xh\éll@ylPHﬁe@"aAémoS%@mmn System

(C@&Qém @l(deﬁgﬂtl@llﬁﬁd THis RRHSKULLIR/ RS @éatéﬂe\%tl’f I%E‘fﬂyl‘?(g) en%ﬁne Pacl
treatnent wt restriction enzymnes el

foq’ﬁlgqqn izggioB gndthep trarsiestad deto 283 clsiby The ph@p@l}gmprpngnethod Thus.

Y, el I a
a %Bﬁﬁg E%ctoeéiﬁt?aﬁupgdt{x%%g}lé gﬁ%jgﬁ)( S’!:Shﬁ ]ShPé‘ﬁaxAl B%\J" AA %%l%nﬁ!ﬂ@ drawing of
TRARIesivenviagixzdt out from pSh-hAIB using restriction
enzymes |-Ceul and P1-Scel, and inserted into the
Adeno- X Viral DNA of Adeno-X Expression System 5
Exapipin ech) (AdenoX- hAl B) Thi s AdenoX-hAl B was treated

<h sgl'?{)ir ?Jnllé? e%‘%% Rf 1Lé1 ﬁEbJ oAl @Qlﬁjs>
b Ty TRAL LA &

rans ecte |nto
cal C|RMAnBtaho@itramhdlsﬁomathﬁnfcélet’\’llllﬂué0r é@dﬁ‘mfna?ﬁs using RNAzol

( %gk& hﬂﬁﬁ%%‘e’aiep&?l? f(%?%( }ﬁ’)ﬁﬁp%@%o@%irlﬁﬂﬂaﬂgalgé bowel

ari son o

caliedroeplls (S& RSt iRLI- e@:ﬂdl homnéwn@a nRIBbry Q¢ |k[£7&h aceNio# 3| human
rﬁﬁi ita ?, scwlﬁﬁwﬁmtc@??ﬁ?\%é b hglfzefi 9% IlH%"H]t'f’(QiU@l@Ole‘WO gene;

S usi ng Bl ot ecx human [ ung

andekmn‘@n n@leml gibokbscells Py g’@rand AHID298he leﬁlalmahRNérVg@é subjected to

re?lﬁjgﬁé queif E‘%lﬁgské ﬁ?lfs%ég (%ﬁwlgtk 1&g Lr'r%x @e]e hYRBMelo TAGGG
Kva@mh@Mcémtw r%bclwml@éq)ql foved bymnmaeﬂs@lz off epprepsian levels of

0 or nal
S T T T st "SN%EE;MW Posultant RNA
was sWhpeexpgssian levelalweare semparehiaking theelerdvisrAad cells (which
sl#&?@%&%ﬁk@%xﬁ&s}imﬁ% 18] ﬁ‘ﬂili—"f QBle %&s@fon [ 0.18 to 1.00 was

Roche |'ecul ar Bi ochem

olfseVE ey EHipaeh abA 89, 1BI46Pedd] 8- ﬁ%&ﬁépsDzapl Apemrand 293

ceﬂ? n\%hérE‘as rﬁ%s ds5i%E WRldeReted e ihBRHALRd RER HRVEW aJ'ld"nonnal cells
en expression |l evels were conpared taking

(Stlﬂbasl\@IP&NHﬁF)\MQ cel s (which showed the highest
expression) as 1.0, hTERT gene expression fromO0.18 to
1.00 was observed in cancer cells (such as A549,

Exppded, H 299, SW20, DLD-1, Lovo) and 293 cells,

%‘ﬂ:ﬁs@%ﬁ\c}? 81 R%RE £98 'rxrag@\l)&?ﬁndj%f(%g%?ﬁleg W&%ﬂ i q—ﬂlman Cancer
Cells and Normal Cells>
Human large bowel cancer cell SW620 and human normal fibroblast cell WI38
were cultured in 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 in GeneAmp PCR System 9700 Thermal Cycler

(PE Applied Biosystems) using primers for E1A gene and E1B gene. The PCR products
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Exanpl e 3 <Expression of El A and EI B nRNAs and
Proteins after TRAD htfection in Human Cancer Cells
and Normal Cells> Human | arge bowel cancer cell SW20
and human normal fibroblast cell W-318 30 were
cultured in vitro. Then, each cell was infected with
TRAD at concentrations of MJ (nultiplicity of
werd Electidphogesdd. dn &2t dgardsel debwadi staied adtdxv@hiﬁiuof biljndde to thereby

after SiathV con
visyalizg baJT%e(%p}ée& i\vg P@E?SF\‘RI%O gNdé) ée 1) en§1 r1 ﬁgls’ei a‘ﬁgg \?K’elvéenqeeasu1ed
\Vlfﬁeﬁflﬁ?ﬁﬁe g ﬁﬁﬂuﬁﬁﬁzﬁw&ytdeteniﬁhﬁd nsigg GARDH Bgn )mm]al conUol and

ifie es in PCR System 9700 Ther nal

the@;;gp@@ 111g5p‘(5|£§_3 EB%‘PW@@EE]Q:GQ%WB) using prinmers for

El A gapeameRthe BoRed eiiRer ddnesWER sah@qzbumta]s nBrve Ifdroblast cell WI38

el ect rophoresed_on 1. 2% agar.o tai ned w
wesg PRIBNth DY EM ddieR, c?aﬁlh%er”e‘b‘g‘ﬁ inferied A‘flﬂ@g‘f@ﬁagonealak?HPns of MO
0.1 0 Panghs 48 "hoF ¥sJadhdeht cell§ Gveirerl’é@ﬂ Sieti 286 reatted hifa Haig @lﬁlutlon for

were neasured wth an i mg eﬁga@)ézer quantjtative
t

30qerimytes HeHowied by esmpBlgaionan T FH cepPTdionaty {5 Yesunant

su é?ﬁaﬂa]ﬁhaﬂﬁ‘ thBastfedP N sBidiRE 1ROt mameknas ne]EdU@phéiré‘s)ed bn 12%
uman | arge bowel cancef cell V\BZO

pobiabxn'éamléesﬂelc@dl uaVEfese W02 MBS | ‘3‘\7 ?Sé?m #?Féﬁnﬂlb’ﬁs was
ﬁ@ﬁﬂedc@ld) aﬂ@%délﬁ(ﬁ@st £ W IfibdBAPHBIMIGAL BidrhiatohsINS THe results

After 48 hours, adherent cells were
aw@wo\men&g éﬁd reacted in a lysis solution for 30

M NUt\RAse gtfﬁn%%%ﬁgssmﬁ &@W eﬁué‘ G019 endTPEB REMRL (84 Nbp) was clearly

concentrati o resul t ant rnat ant was
obserziedsecresullrafdRAD infersion Ub@?’%ﬁﬁlhtse‘(ﬁég A eWERSFREF RS these

geﬂ& 129600 2rRA m%ﬂabﬁeé]rimgsl(@n%t) r asthe igosidve Boirod 293 cells,
nbrane.  The Western I ot F‘qanal ysis was perforned
m‘?ﬁlt“ﬁ eaﬁWSlcﬁ’dtfH??\?‘? £60gs WaFgbAENF i body ( Phar M ngen

I nt erpat Qe bf WddRni 8fildhalysis 36RaRBONR biprdskien o3BE1A protein
Wi | e strong expression, of E

ingreased (54 W68 s M§oe¢e@3?tr%n of St ot émiﬂ@\é@flﬁ $4p 1 Trie. 3B),

o BRR R h&isd, 'ef?}!ﬂ edsfanﬁ'qurpl 66 wag\16i2Bted Bifle ¥n WK even when TRAD
expression of  these 15 genes was observed in nornal

wesdlspd QI { Fi g. 3A). In the positive control 293
cells, nediumexpression of these genes was observed.
The results of Western bl ot analysis reveal ed that

Pedsi on of EIA protein increased in SW20 as the

<SRG EAoh a1 Rﬁa&{lalﬂ?ﬁll Ré]ﬂﬁ:alg(ﬁﬂaﬁeﬁ OIRADI]&CI?OI{ i Human Cancer
e ot her han expression of El A
Cfﬂ%ﬂ“é”‘i’“ﬁ@§“£t?ect ed little in W38 even when TRAD 20

\I,\ﬁtsr ;lgglﬁf\ﬁljltch?&}vcélls @ngm Q]MH‘FBD@fﬂnﬂaﬁu_F%Dﬁxfrm?l cells (WI38 and
NHAEFhuwers ndgeted, w1tge| MR% am?n'ﬁ |hours ?‘5% A Oq'hen the
Tm&{ntfﬁlﬁhé Sult¥B2Ethansk HikeR8d. andiehwamyn wer washed alvxltls a fresh
cu(]ture blolh 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
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
SW620 and H1299, TRAD increased to 10-10° PFU showing 10°- to 10°fold growth.
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NHLF) were infected wwth TRAD at MJ | for 2 hours at
37 "C. Then, the TRAD-containing culture broth was
di scarded. After cells were washed with a fresh
culture broth once, a fresh culture broth was added
further. Imediately thereafter (i.e., on day 0),
cells were recovered with a scraper and subjected to
TREPE biodh Yectiic@e&inbg calbwaQohfhdvddng. Then, they were
suspended in I m of a culture broth. Further Vi rus
was recovered on day 1, 2, 3, 5 and 7 in the sane
ELR g@g fol | oned by neasurenent of viral titer. The
resu are shown_in Fig In normal cells W-318

<6ﬂ@tomqﬁcnvrwf§ RARriw H%’&“ ﬂa@wf Lols apglyognaldedlist t o
about El\’g‘%ldg%'f' 1ﬂﬂaaﬁ%xnc%1 %élﬁvvs%?boilmw Aﬂ@omw Pland H226Br)

gr om hand,, in cancer cells
weigchlaab o 24- wekk[platma* 6sed 0t erlippriliog teplsings @MlW@all ogmal cells

(W8RG I{IIQP \gfﬁl‘eﬁﬁxﬂed ?ll 2 rregn delésae!l 794 Q%hcecl@ﬁé‘e']]f I & 11£024 hours,

cancer ce con Cyto OoXl C
they tevd infecesid WtADRIAD RiuMEN (Ué\]né)elr, lcalamé San&ingay-sig | hours after the

nﬁbgg’mﬁgﬁ%gﬁﬁ I%B%%ESO{ if_\lggg(grlg_afﬁ‘ \?\EPS Njf{ﬂélts gé @gﬁé@ ol_aserved under

myiﬂl@ﬁce}sv atfush@, sultu@dred|was/digshided Hevar dlwé th ¢elis oﬂlenuwﬁbie cells
rs% ed ]Eéﬁm{]é%;gimﬂgﬁ B)'F!!— aﬁl %Ex%scfb:pﬁtlﬁﬁﬁ&r\v@&%hh;o with a

at es at Afte ours
smmw@ infected with TRAD at MO 0.01, 0.1, 1, 2 and 5.

Ni net i ' 3
N et ¥Rl SR B0 LRI lee, LSRN TP SO YR x 10
callstvest], 1@ pertivelnsowP¢-wetluplatesr  Callsl were anfseted wibadRAD at MOI 0
(n%h%x‘ﬁ%&gc? gelfs%%lahll &%E it h?]]&? Iy} eSl ﬁm?srbf v\i’éb?é)&eﬂs QA%H measured by

wer é stal ne onmassi e br| i ant bl ue, and
Xidcaserycopilay 1.iaged andrie {Tak eirblengell appmthiwas dﬁé@@m@é rfor each four

\V&szoﬂ-aﬂplgdmgz&gﬂt\,\ﬁ{ ]eph(ﬁ{ﬁ?e %H %96' a@e bsé(%ﬁl 11] Bﬁjlelth']E WwWeEre

was pla respectlve %
repeesewi¢d injgraphein mess s SRS eRespEiE sesulfs are shpRamn tgsmﬁ apd 7.

15 (nﬂpcdl élet,céh ?W‘?le 12990 A%ko BLb- laﬁgi I]1226-']-§19513]l &ﬂﬁts de01ease

nbers o vi abl e Ce1 s were measured by XTT assay
axuhgaeqs staned3with blgdreduce the TRAB| @n@e@pptlc@oqp@pndgg@namel On the

oﬂ.{ﬁt[ 10 iR S emh Ee]ﬁa\)@ﬁ 8fa9!iI NHLVPE]]é femani@bletQcrb e it Al '%mb& of viable

non i nfected | s as . , counts in other cel
cells staineg e\pﬂﬂé)é@m'aédeqogmg?ds@& 5}n means +/ - SDs.

Respegf iy ‘ﬁn&%&\k}\kk%b?&ﬁ@aﬂ%ﬁ o&WV@O"aJﬁ OEP- 15cell§ w@ﬁg)ez}ed lof from the
299, A54 DLD- 1

cancer cel
pletel hOﬂ@muhQ@r@é@wéaé;@vedzo aweéﬂka@a%ﬂwﬂbéplm [pnghe,ether hand,

mﬁﬁ% ﬂ{a“'red T%%&ﬂmsg;&ﬂ asdng@aﬁdﬁm%gge BBt @g 6).

i h nor nal
r emar ka%Wé2a @ml &8%9 rellst ﬂéloﬁuwge(v C%lfde\aﬂlawweobse@ﬁql by day 3 as a

reShIRbTERAYY ﬁlféctl?él% MOE1." 89837 hACHH%A Eécgeasesﬂl ceil @oﬁﬂ? Qvas recognized
mcr osclo(g)f f(i_%ser vation, SW20 and DLD- 1 s were

eysaet 840 Hetafleer h@‘ldaf\%ﬂkfo&hpb’ﬁ‘ii al@@é@a%dchmn $hhpagt even
oﬁﬂ%’(ﬁ hoﬁ(‘ﬁ% Qﬁ—ﬁﬁ%ﬁow&l %'lﬂ 60% H§dx da¥e mQ@ll E&lﬁ‘n e H@f 7 when TRAD

l's showed little nnrﬁﬁ glca
“@ﬁawg@tw lnélrmiec@méagélralnnﬂwm@ia@(ﬁwQ 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

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

10
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In SW20 and H1299 cells, alnost 100% cell death was
observed by day 3 as a result of TRAD infection at
MJ 1. More than 80% decrease in cell count was
recogni zed even at MJ 0.1. On the other hand, NHLF
showed al nost no decrease in cell count even on day
3. Although NHLF showed about 60% decrease in cell

mB0 HN iaGdteday nén M}ﬂﬁathRA@m]ﬁan\@&elwﬁmﬁ adctdYQYAdlps3) twas injected

. i ndi cat,ed r i nfl yence

1“%%\%13 y 6“&95%%& ‘a’a%l“é??uB‘Fe Wﬁégﬁ%%w(ﬂMh%S’FM(:P |’*\g/]|0t #Ufa“d 1x10°
PRURpE Haﬁf Aﬂ]]éfﬁ't\\ dasted 5P eddH ol bh@%nﬁﬁﬁcﬁcfht %ﬁelks H%ﬁsm\é@s& red at
trans g_ésubcut%feousl into the back o

regid@iin nal ¢ GPlBaleg TUNGY Wadght iAs| CaJcHigipd by %JﬁIIQ‘Hég formula:
(mafiFRakisPe GREr BiY/DX1 ARd &dntrob 2 od-FepiFatioR cghlﬁgf@ﬁt%ﬁeno@ums vector
non-repl.ication conpetent adenovirus vector 53)
dlscontqineg nognsarted peegyasissd y and | ocal |y f or
C Y ns %ﬁéﬂv Rr gte%\x‘éﬁ&?ncét cell SWaHBwRE Uansfilaﬁtea QBLREHeARE thio the

PFU per day. Then, two axes of each tunor
baék d@fs? fAgvesk-qld gwsie Aige e Sner B0 neslisimonee. at Where glhd umor became

pgxq}xﬁﬁé{ék | 5.6 Th ﬁxsaiamak@dz txuwr P &ha1;wa§2¢?4,&%' QURA PFU of

%& Jfowng fornula: 5 (major axi s)
TRAD&py werednjegied mtrawntoradly, and lagaliy: joe panisecativothr Q?Gh‘jmat dilie axes of

a0 /IR éﬁ‘esm‘éfsﬁeg in 1]%155@% SRS Ql'e&gbgf?ﬂog%g%g&ge@ﬁn&lculauon

was use Human | ar ge Cancer C
ofithepstipatedt twaios weighte aﬂb@ gesulys arashowihin Figadkarsf 9 héterm “Mock”
ap}@ﬁ%g ‘?1[6 glggwn}gigm@ Ee?)oe‘s;(‘%nrtrsgtt:c?ﬁtx%p@ Wigk Fég%ﬂﬁ)gaham &eta%alme) was
adgomstepd). of d1312/day and 4 x |03 PFU of 10 TRAD day

ver e Adthigfstgthn A @@"’H 10} P"}*ﬂ}janlqu)?ngPFfLPflﬂnbxted 1he e g1 owth of

consecutive three g axes of each tunor g
Hisa%moe gighificunly @ape mwvgsaﬁw@natmofabW& a1 x 10° PFU

redealed ONE 4 Vi Gl @x‘dlnﬂi '119{?b1t1019f(Ff‘gh%) esAHlHﬁﬁﬁqnéy%‘Prdl 12 (control)
wei ght . e results are shown"in Figs. of the
m‘éléﬁ‘t?ﬁ novpnence ppadpmanepwi hese Fi gur es r epr esent s
cont rl%atﬁlﬁol‘ﬁ@hcﬁﬁluf) ﬁa?h&pmga@ 4pyt 691?1?@ @FHch qg):xﬁ/@%éy lower
admi ni st ered) Adm ni stration o
ﬂmFueawcanﬁthngf |A|dtw55 nthatbshowigd tapstugiop PﬁtoflﬂnhHS@SShe growth of
SWQQ@%@&@Q@&E&@H&' %<()J@F)0 ORdmin{SURMELs dfdd Qbﬁl?cf]?tlﬂo{?&ted no
p53 reveal ed no significan
“‘%‘l‘e@fi\ﬁ‘l'Poi“ﬁ‘HPW&‘?‘B‘ﬂ? (Fl g. 8). Adninistration of d1312
(control) indicated no influence upon tunor grow h.
Intratunoral adm nistration of, TRAD at 4 X 03 PFU
whi cHTP18 Whet havabesn descehed abeye; i ipndprstopd thabthe vaws efthepresent
inRGhtiBP OWQ fficRiBbaAt 'célléréﬁﬂ bﬁ]flgs%ﬁth 1 ﬂ‘x@;‘nb' Fﬁl‘i'hetr Rfce the virus
r om SW620 tunor significantly | 05).
of aﬁﬁlmnélfnﬁ hes B alityde g1 iias panableof nisai %Séltlié got@et anti-cancer effect
evehd u n
I Do Paars P e gministring
th‘%ﬁé‘ﬁ@?%@é‘h‘%‘)m%ﬂ]?ﬂ/ent| on grows efficiently in cancer
cells and brings death to them Further, since the
virus of the invention has the ability to grow, it is
capabl e of mani festing potent anti-cancer effect
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even at a |low concentration. Thus, it is also possible
to reduce side effect by admnistering the virus at a
| ow concentration. 11 CLAIMS 1. A pol ynucl eoti de
conprising a pronoter from human tel onmerase and at
| east one El gene. 5 2. The pol ynucl eoti de accordi ng
to claim1l1, wherein the El gene is an
adenovirus-derived E 1 g€hé&IM8. The pol ynucl eoti de
according to claiml or 2, wherein the pronoter from
human 10 tel onerase is hTERT. 4. The pol ynucl eoti de
1. accpolgincteotide emyprisie @ promicaérrsont htmas lelowerassi and ideast one El
cJene conpri ses an E1 A gene, an | RES sequence and an
S'Ef* B gene in this order. 15 5. A virus conprising the
pol ynucl eoti de according to any one of clains | to 4.

6... The virus. accordin o.claimb5 rein. the.virus .
2. ThgotistiicR BESrEhe R i Suftedh AT S s ot s derived
Eltde@evirus according to claim5 or 6 as an active 20

i ngredi ent and a pharmaceutically acceptable carrier,

excipient or diluent. 8 A nethod of treating a
3. Cameepalyroleptides hdegrdits teg claine Ivor s wheedr diengromotee | fainmhuman

5 or 6.?& ¥sing the anticancer agent according to
telopgrass $0TE8 125 9. The met hod according to claim8

wherein the cancer is at | east one cancer sel ected

frogm the gro consi sting of stonmach ncer,, | ar
4. g1 PRIMMERPI0Y agrEng, 1Ay 100 B AR ef 1© syl A B gene
cORTNEES an FIAehEas IRBS s@fuence 20 AABUB garris éiis odbradder

cancer, gall bl adder/bile duct cancer, breast cancer,

uterine cancer, thyroid cancer and ovarian cancer. 30
5.1 vimféompﬁﬁﬁ?tlﬁ%@hdélﬂgidé acddkdingony wiesfelams heo 4.

cancer is at [east one selected fromthe group

consi sting of osteosarcoma and brain tunor. 12
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

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.

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.

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

group consisting of osteosarcoma and brain tumor.
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