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This invention relates to a cancer gene therapeutic
drug, and a cancer gene therapeutic nethod using the
therapeutic drug. Backpgegrdpefcdn[ 0002] Recently, a
cancer gene therapy has been focused attention for
cancer therapy and a variety of gene therapi es have
been proposed and their clinical trials have. been -
CANCER GERE PUERAPNIPAS HREE @ clinical trial of a-cancer
gene therapy using carrier cells was performed by
Freeman et al., This cancer gene therapy uses ovarian
cancer cells PA-1 with a HSV-tk gene by retrovirus.
Technifsl fidif carrier cells. and |ts clinical trials for
ovarl an cancer - therapy as well as- malignant

- _[0001]@29 fﬂq’&%@% at&% Qt%é%ng _ﬂ%%rgg Idegl%d % p&aréqe; gene therapeutrc
' methO(fJ eh nth us d nouse NI H-3T3 cells as the. carrier’
o R R e’ﬂ@?“f r a clinical trial for cerebral.
‘ tumor (see.non-patent literature Na.3 shown |ater).
Its application. for hufman cancer therapy,, however, .
L ires human derived.ceILS'as the carrier cells. :
. BaCkgr[OBBéSf‘ A gene therapy using ovarian cancer cells PA-1
as the carrier cells was also carried out by Coukos . -
- [0003] diecantly, (aseraceiogrngherapy has beewt facusddoatiention doncangerthprapy and a
: . This gene therapy constructs an oneolytic virus which
- vanetysrfaﬂnmtbempxys bevg béearpropesedrand threir cfipidak trimhihavecheen rcasried out.
" is infected to the carrier cells (producer cells) and ,
Among Hem, tsheliiedlddaledf € adnder genetesapyr esingl oamies telisedad performed by .
the tunmor sSite. Herpes sinplex 1. (HSV-1) is used as -

T ,Freemarha aln Qi ¢dncen genesherhpy avesaoviafiah CcRAGRE ickIEPA1 WhﬁlafHSV—tk gene

i'ntraperitoneal adninistration was perfornmed into-a

by retrovides 8D UbecamBetetelizil IQVALHiE tEABTBE ovAiAEIneES aerabsr as well as
- peritoneal cavity (see patént literature-Nos. 1 ‘

| -lmahgnﬁﬁ‘@n‘i.@sotllléifoﬁf[a) theJaﬁ?gﬂ'}e ‘(ﬁrﬁ@f’odt ablq?r‘ﬁ?zﬁérﬁ'ﬁé&%t&ﬁ@@os {and2 -

cells PA-1 show high pro irferatin y an

i shown?gt%fg tuf%? E’l&éaﬁs%ﬁ &HL ﬁﬁngQ%\éﬁﬁgF,% \ﬁgmeré celfgpnd performed a

asm
i 5P R RSSO L S By onien
' for hur%ignecaE%e/f 61 ra%y,r}lowever, requires human denved ceIls as the carrier cells ‘
" '[0003] A gene therapy usmg ovanan cancer cells PA—I as the carrier cells was. also carned out
| -'..j.by Coukos et al. (see non-patentr lrterature:No. 4 shown later)- This gene therapy constructs -
~an oncolytm virus which specifically proliferates in tumor cells and the virus is infected to the' '
carrier cells (producer cells) and then the infected carrier cells are admmrstered in the tumor

site. Herpes srmplex 1 (HSV—I) is used as the oncolytrc viras. In an arumal expenment their

- 'mtrapentoneal admlmstratron was performed into a nude mouse model wrth ovarian cancer

g transferred to perrtoneal cavity (see patent llterature Nos. 1 and 2 shown later)

S [()004] Above mentloned ovarian cancer cells PA-1 show hrgh proliferating abrlrty and can be

casily mampu.lated, but they have a drawback of fragxhty w1t_h small cytoplasm. Therefore, |



the tunor site and no satisfactory antl
was obtai ned against ovarian cancer &ﬁan%f"&ﬁ%hfPCT’IPZOO‘"OISZZO)

nmesot hel i oma. [ 0005] Application of - PA- 1 as carrier
cells in the cancer gene therapy with the oncolytic

introdwdtion sof HSWSY- ﬁbg&’i@%ﬁﬁ:&%‘vﬂﬂé %iﬁ:@rﬁttlﬁ@%é][é&m?{ ?,]fe tfh]:: §edvil gene in

conparison to that of a ther

the -tlllﬁﬁﬁ Bl bh& n¥l JaliStabtoy et of eﬁg&e@%x% %Q{Bn%ldsat LAk {/19{51% Chncer or

be perforned in the cancer gene erap

mahg;ﬁﬁpﬁgﬁhafonld s neutralizing antibody in the bl ood.
Application of PA-I ceIIs resultsmllttle -

- | [ | The
B L S
' a I racti and inactivation of th
- HSVLShofuad B %é‘!“hte“&%‘fé‘ﬂ‘?‘z‘? Rt S RomBRTH ha R beras with only

oo oS FeTsyETY R N A T -

. carri.er ceIIs cllnlcal trial of cellular
o Y YBlsueal® s newENizing anAHOdy i Biecuende Appligitionof RA-1 cells
et a stable cell line and is difficult

- Tesults t"bﬁ%rﬁfgg?“é’c"é‘ O%IVH“%EE‘H‘%%W lej g¢dlsEheardisiuptipy beford infection to the . -
o e]Eﬁnce exists in introduction of gene and it is o
B rtarget tHF’f’F celly by £l esellinteragtipe, andsinactivalion 07 theNoruspwitieiit neutralizing.

literature No: 1: Human Gene Therapy, 6, 927-939, 1995 :

L antlbodmdnawaém np sigaificent antiono®ffddunan Gene Ther apy, 9,

641-2649, 1998 Non-patent literature No. 3: Science,
[0006] fsshemﬁs@r [B8AL’s 099 2aden cplit @nfibloblxgtsakd AN thédcarrier cells in a
- . . Cinical Cancer, Research, 5, 1523-1537, 1999 Patent
- clinica triab Dﬁt:dlldad\lmmuﬂnloglﬁﬁlqeﬂatﬂhcﬁﬂﬁ 'I'Tﬁ:bbtdé@ddr@ 'i‘ed}'l‘i’res a Iong time to
7 99/ 45783, panphlet Patent literature . _
get a ftabler ol ilimeahadudld 3 ‘
& Di scl.osure of the ?iﬁisglﬁ??o%ﬁmg&c%%e%g%?g ‘1% gntbmdmdual

_'.‘dxffereﬁdé%xisl‘élﬁrihtr@ﬂht{tﬁﬁQ@keﬂ@‘zﬁldﬁy sﬁﬁﬁfcuﬂft Q?a Rﬁlﬁ ffé

invention is to solve the above errs an

(0007 N pae it et N S1: 1 ébxﬁ‘@rﬂé}% 6, 85 b %‘T&@s or eCt |

he cancer gene 't herapy u3|ng
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of the I nvention

C t
_ Non—paEen?L? etﬂrel o (ﬂlmcal ‘in"lﬁr esealch 5, 1523-1537, 1999

' Patent literature No. 1: Intcrnatxonal Pubhcatlon No. 99/45783 pamphlct

Patgnt l1terature._No, 2: Infernational Publication No. 01/23004, pamphlet -

', bisclosﬁre_ of thé Invention
" Problems to be Solved by the Invention
- [0008] The purpose of the present invention is toh solve the above problems and to- fmd new ‘7
- carrier eells exlrubxtmg potent antitumor effect in the cancer gene therapy usmg the oncolytic
- 'virus, further to establish a new cancer gene therapeuuc method exhibiting a very potent

. anfitumor effect using the carrier cells etc., and to provide a new cancer gcnc therapeutic drug



[0008a] In a first aspect, there is provided a cancer
gene therapeutic drug conprising a conbination of. a
virus for immunol ogical treatment to be adm nistered
for inducing a CIL reaction within a living body to
adm ni stration of a carrier céll; and a carrier cel
to be infected with an oncolytic virus before the
useddbi thicSherapaudio nsthals t o make the oncol ytic virus act
on a tunor cell within the living body. [0008b] In a

Suﬁﬁﬁ@ﬁéfﬁép@\%tloﬁhere is provided the use of a carrier
cell infected with an oncolytic virus in the

[OO@BBJUf]ﬁCi Yir§t é%{)eéi HRFAPRSHbVRRA f0EarfcaNE&le BRAPeMEHARY comprising a
wherei n upon ~adm ni stration of said conposition to a
corhbinatien obayviisffecmgundlogical tveratmsnttthéw adméniptacpd et inducing a CTL
hi,n,.sai.d.l.iv dy sai d,;,onc tic
re:a%%-T lon, nglilg{ éiolbvdn%tbf)w? agauiusf\ll'\ﬁlt{cﬁli P g aci’ et c%eyr ﬁlag k% aamer cell to be
- infdd@NeithQh ERbMKiB Fitub ®efi® Hecatinih}@@8dn sd BEtd MRt éncolytic virus
of the present invention have investigated for solving
actoné tamev ecll pithis theadiviagdofdbund those such as (1) nore
potent antitunor effect can be obtained by using a-
{00§§b]c| Ini & seesind dspeas, there keproaidedethe czsblofumcmnpaﬁhl dufgcted with an
at af onven ional .carri
Onﬁoﬁﬁich‘f‘B‘rfn %W&P@C%‘“’ 8f a:&"’@?ESlPS%é‘i’r ‘Eﬁ’i‘"% %"1)5‘1 ?ihegapy, wherein upon

adrhinistrafor 0f ¥aill REMPEELSH Ok 1RHE PIB!infdctednwith advirud ithdtshas induced a
for. immunol ogical treatnment, followed by

CThdwhdtiont widhin saidohiving dodnrseidpnesdytic Virseadtean anmer gpll within said
hwggﬁgh tic virus, gives a very potent in vivo antitunor
, and acconplished the present invention:
0010] .That is, _a cancer gene therapeutic drug of the
“’%‘i‘ "Wﬁ\FBﬁPFQS’llPT'(lfrn other words, adrug kit. for -
' cancer therapy) is a. conbination of. a virus for
i OPMhénagmtars of dbe pserent dnveatiomdiivai iswvestigatedofor solving the- above
~-inducing a CTL reaction within a l'iving body to
pmhlymsmnsltfﬁmd Gosefuch as{t)mere pateitlantiamebrafial cindre aiedined by usmg a
.. to.be infected with an oncolytic virus before the .
specifici celldineatsi the canieasell n comjsaridoneo A&t onventiondb catier cell and (2)
on a tunor cell -within the living bhody. [0011] The

- indidtionantl QAisinFofAAt DL kétioh WEAIITE Bvindddy hﬁroﬁﬁﬁ %hlﬁ' h&mmlstratlon of a.
virus of -the present invention are preferably

: VIrﬁefo?qhﬂﬂmfoldﬁi%a‘l'tfééﬁﬁ&lts fSlbvan ﬁfj%ﬁﬁl‘fﬁlﬁﬂﬂﬁtwn of the carrier cell infected
-~ .herpesvirus,. lentivirus suchas H'V 3a wvirus

._{mtﬂ ﬁﬁrdi’l\éblgtié ’vuru@ ngtvﬁéej r§ veié;?gp&ﬂl H vidd mwtﬁdrseﬁ’é& Uztchr(]i accomphshed the‘ .

nd any tic viruses.

pres%ﬂ?ﬁg}éhﬁdi? gi ves favorabl e results as shovvn Iater and
e preferably -used.- :

{0010] That i 15,2 pancc; gene thcrapeuuc drug of the pre_senf inventidn (in other words, adrg
;;ki't for cancer fherapy) is a coihbiﬁatiﬁn of: a virﬁs for iminunological treatment t.'o."b'e h
: admlmstcrcd for mducmg a C'I‘L reacuon w1thm a hvmg body to adxmmstratmn of a camer :

' ceIL and a carrier cell to. be mfccted w1th an. oncolytlc virus before the adnmustratmn 50 as' to
¥ malce the oncolytlc virus acton a tumor cell w1thm thc Ilvmg body
i [001 1] The virus for lmmunologlcal treatment and the oncolyuc virus of the prcscnt mventlon

_arQ _prcfgrably sele_cte_d from viruses suc_h as-.adenowr_us, herpaswrus,, lentivirus ‘sucl} as HITV



[0012] Preferably, the oncolytic virus of the present
i nvention has a tunor specific pronoter, according to
the kind of cancers to be treated, including such as
1Al1. 3B pronmoter (1Al. 3B prgnoter), mdkine (M)
promoter, R=HCG pronoter, S | pronoter, cox-2
pronoter, PSA pronoter, or any, other tunor specific.
pronoters. Any oncolytic virus, "capable of.

infection. and proliferation in target tumor cells.
such as adenovirus including its wld type, can be

. virus, reevirs) rédvirus PVeSRADI siohy:ailsivafis (P99 Mid &ay/bihes 6ﬁc01ytxc v1ruses
Wi t hout a-tunor specific pr om)ter such as an

Amongdheg, 8Rinboired lv@ﬁfa@bﬁéﬁal&eﬁﬂ%%‘éh&#ﬁ 1y Mn be )Preferably used.

Phar maceutical's I nc. and A"gene partl

0012} P?g%ig%ye gl%e $ndd oog'?%ﬁ% ﬁlﬁg%}f]} S@ngﬂ HQ%X Elhg%%/peg%ic promoter :
e O At 0 ov.

promotgﬁa gﬁﬁ@ g@ﬂlgi//g (gr} 1{,_)]\1; hg?ﬁ&gﬁﬁ&ﬁ%&%wﬂ?%ﬁ promoter, -

i rradigtion étc may shorten the period between:
P piipgt, r 53 Siich o sproiis MMoleRAGY Gyiceitic virus, capable of

B . hggnd adnministration of-the carrier cell. .
“‘f‘?‘ct“’[no‘l‘igl io 1 eeed dnmop eellshinch ras sdanotimesiclugingite wild type,
pre erably sel ected from A549 cells, 293 cells, SW26
- can be g &ged I thgrprgsent inenfiprr- Pneolytic Mirages amhmma tullnim‘rsﬂ&mfmrpromoter
derived cancer cells or normal cells. Further, other
‘such as¥hHLP gear defigieat pedvlyicalanovirmest ONK EEthEEbeﬁiﬁicﬁElIhs and an
of . Crucell may be used. Above mentioned A549, cells,
_EIA gom3 peidlly, dsieizet dypd AdSnA24Taddnodhtss ofl AU Riveksil0 foﬁbk@abama at
results as described later and are nore preferable as.
the carrier cell and A549 cells are particularly .
favorabl e. anobng them [0015] The. cancer gene :
therapeutlc drug of the present. invention (a drug kit
for cancer therapy) is . a conbination of the virus for
i mrunol ogi cal treatnment and the carrier cell, or
further including the oncolytic virus giving a kit
conposed of three nenbers. Mreover, the kits may
i ncl ude one or nore substances of (1)-(4) shown bel ow
(1) Atel ocollagen (2) Gw CSF (granul ocyt e-nacrophage
~colony stimulating factor) expression vector to be
infected to the carrier cell before adm nistration

-1.4




(3) Iron preparations (4) Por phyrin co
5- ami nol evul i ni ¢ acid: ALA)4 [ 0016] Togg?(g)teﬁrm&f%ﬂ (?q:irémaomlszzn)

-adm nistration of the virus for immunol ogi cal

treatnment, or before or after it, admnistration of
Blfmlléﬂhamﬁlé"cﬁhtrmgmeurml cell (a pati ent derived or a

generally available one with simlar antigen) is

[0013]pTh§3f eiresds ﬁ)rflﬁfmdﬂﬂﬁgicéﬁ%hﬁ@th d.&@d i Pfﬂeoé{ese érgvgﬁﬁlon are) preferably

The cancer gene therapeutic ug 0

non- pmﬁfkemﬂeolypéﬁ&idlo@cilnbﬂfvﬁ%g&dﬁr B)? tcrgr%gitérrr eeji%efnactlvatlon by uv

t he tunor vacci nation

rllrradlahhﬂ@ﬁ;gﬁ HortdR ho gent i_nvent.i on conpri ses
a step ?‘%r adm n?%l?éda%%lgﬁg% ré‘"\}?t’f"tﬁ’gn §the virus for lmm“m’logmal

.-treatmeIﬂETﬁkiﬂfahﬁ nduce a CTL reaction
Vil thin am\}\%ﬁléggg?ggé;%&e(%&/ JP2004/ 015220) 5 human

el | and after

. [9014]bﬂ®/catr1‘?erac@ﬁ‘ 'tﬁéfn flised r}ggéqtgaﬂc%g&ﬂr%@ra&yeggqctmom AS49 cells, 293

predet erm ne
1Is, $EhE] n _ ier cell to beinfected with
R A oﬁé’oﬁ{?t%l& Tc v eﬁﬁéﬁg‘zﬁwg %ﬁ%)hf’éld Hnethes humen sleriged ganaeo cells or-
_ t|CV|rsact on a tunmor cell within
E norma{ E 5 Ig‘?ﬁ‘ﬁ omﬁ%ﬁy?ﬁ@% saddlinessuch A PER.CO cells of Crucell ,

may. b& 41nétrat|on of the virus for imunol ogical .
may: ?Pé% Sveentigned Apdhicolls, A930eells SWERCC elts and EELD cells gave
w: 1 [’ cancer, gene therapeutic nmethod of the present, = .
e a""fa‘? ﬁ&%’*ﬁ % ahdesgripacblatarpidyare etore prdferablecisuke karriet celbhed AS549 cells
_ - not nore than 13 weeks (nore preferably three -
._arepa%g&gy@rv rlerampngddpm. Pref erabl'y, (1) the. dose of the

_ _vi.rus for immunological; treatnent may he set between

_ [0015] éﬁmrmesgmer thlergpentic Gireg ofndle Jfdsknt idvntiBar ] cﬁhg%f %r cancer
' patient with ‘anti body negative to the virus, vvh|

-tlrerapya d8 wemmbirtion df0de wirus! fop aflrutoRidn ‘i‘rel\gﬂedf'zﬁﬁl the carrier cell or
particles, for a patient with antibody positive to.

‘;furtherulhd',ldmg lfhxtasonc()EV)Ilct\}‘ifhschiﬁi‘iigcﬁC kit B&n@&%ﬁ' c)ftthﬁae‘ih&g rs: IXIggeover the

: through the carrier cell "'may be Set between'a
~ kits may iinclhdepsiietdr ehets sabiarkdbe vi) (3) the
: “infection rate of the oncg y(ta? ?:Wéiﬂegb%o the carrier

(IjAteleebn1ag@ﬁy be set between about 0.1 viral - .
particl es/ cel I (hereinafter. referred as 'vp/cel ")

- MR RNDIeS B g B Bl G Bl mwerosgienavector to be
infocted er,%geeﬁa D e R R A oa?‘é? e

one of
ef erabl e:. (1) Adm n| stration of the carrier- ceII by -

o R
. ._7(3) Iron.prrel?ag?mr i nJ ection,
S (4) Porphyrm compounds (e g 5- ammolevuhmc amd ALA)

_[0016] Together with the admlmstratlon of the virus for 1mmunological treatment or before
Lor after it, admlmstrauon of an irradiated tumor cell (a patient derived or a generally available
_one w1th smular anngen) is preferable for tumor vaccination (tumor 1mmumzat10n) The

cancer gene therapeuuc dmg of the present. invention rnay mclude such 1rrad1ated tumor cell

: for the tumor vaccmatlon

“[0017] The cancer gene therapeutlc method of the present invention compnses a step for

: administration of a-virus for 1mmunological trea[:ment to mduce a CTL reactlon within a



(2) Adm nistration of atelocollagen together with the
carrier cell, (3) Admnistration of th&OPaI5/0p182!1 REIP2004/015220)
havi ng been infected with %ot onl y the, oncolytic
virus,, but also a G\ CSF expression vector, (4)
T ' rat of .an iyron preparation and/ or a
human @gﬁb “H“‘étfﬁﬁ%‘bﬂﬁa oG celis.aaiafisr a pradetsrmingdingriohy snytpp for at
Jeast tog{gmher with the carrier cell, and (5) Administration = -
ont dminiiation of |2 earier gelbite Padafestedi wih g gachbyticwirus, before the -
: or before or after the virus: for immunol ogical
administfagigh s@ ag to pkethe opeolyHe vitmy aetonoriufoo2d] within thahuman body.
ene t herapeutic_drug of the. present.inventionis a : o
' '[0018] eriad ifepm ghe administeation ofthe odms da7B2munological treatment to the .
L . .(PCTJJP2004/ 015220) drugs conposed of the virus for : '
: admlmtttﬁ’omn otoiiecesrrier eall nenthet carver gene headmmed methadveitte present
o and the carrier cell-to be admnistered afterwards.

. inveﬁtl@mmpmlfﬁzrgblyaﬂet to bat twentvetks admmeaddynotadmemh&h rat weeks (more .

- of the virus such as adenovi.rus and then

S | preferablythres sicekd oifounfvetke). RRfdrilely, (¢pitle dosauf the vias for 1mmunolog1cal .

infected with the oncolytic virus provides a direct.

 treatmeantiiay Urecset bbtweeh dbyui MeekilGRAMTOEs ddie1@h QrﬁlaV%mﬁcléb o45a patlent
- . to target tunor cells, and further induces:t

 with® amibady negutiviet i et Vifus, Whﬂer&t\b&%’ abdu® ﬂ)h%lﬂaﬂﬁaﬁﬁitc% and 107 vn'al oo
o target cells prowdlng ‘a.very potent .in vivo antitunor. :

..._pertlcleﬁff&e&ggtxdgg Qdéhl arf‘d‘do'dk ;foﬂftﬁvg% vthéJ\?l‘f'uSOf(%)athQ %Iok Ex% (ﬁHS{}uC ‘vn'u's- 3 .

as A5 Ils with ant’i tunor fects

. througﬂlif‘hbrc@rrﬁ'ﬁ @ell Py NO sétrlﬁt’dv Sabohi f m-zﬁﬁatart?dqés ”ﬂf” viral e]?arttcles,

fect.in corrparl son to those 0 entional carr

. S 3) the?ﬂe):t?nn B &%m%%ﬁfcﬁlé%'ﬁﬂ}s% tﬂ ﬂpogéel(&g{%yzge det b twe ell-about 01

he grap oWs t he res ion-.

il 'Phﬁme?’cgﬁc@éﬁ%{ {6 bR AoRES Mo LBh) Sl B5oRpretertly
betweefl 2 SRR nd SPE Do ol 1 ¢ he Sraph, Showe the resul s

i ncolxtlc viruses. wi thout. and together with carrier ‘

. 10019] ln the; Canger, geng therapsntie method of fixeypresent fevengippsadapsionfof oneé or
antiviral. anti'bodi es, expressed by -antibody titer of '

‘more stgpy of the ipllowing €DdntP bisoreferable: | C50. [Fig. 3] The
aph shows the results of investi gation of

(1) Afgmawtrﬁ@ra@t tha cprrisc bpll by ynteftimot injesfiononcol ytic

- adenovirus infected carrier cells (such as 293 cells)

(2) A(tfmﬂwwﬁna@f aialncelllagealwgtthWHIrthe carrier cell, -

- (3) Admnlstratlon of the carner cell havmg been mfected w1th not only the oncolytlc virus,. :

B but also a GM CSF expressmn vector ‘
(4) Admlmstratton of -an iron p'reparation andlor “a porphyrih ‘compoﬁz_id- ‘[e.g'. a
_, 5 ammolevuhmc acid (ALA)] together w1th the carrier cell, and-

(5) Adnumstratmn of a tumor cell for tumor vaccmatxon together w1th or before or after the -

~ virus:for 1mmunologlca1 treatment

Effect of the Invention

- 10020] T_he cancer gene therapeutic drug of the, present invention is a combination of the two



the presence of antiviral antibodies, %@503503%‘3{ 3%8?&004’015220)

~antibody titer of anti-adegovirus antibodies
[Fig. 4] The graph shows the results of investigation
of proliferation inhibitory effect to ovarian cancer

- drugs coelposedHblYtheSiitg feoinheiols m@k&ﬁtr@{tﬁngg@to b%eidlnﬁmsfo‘?eddgx éjfvance and

cells, SW26 cells and in the resenc

 the camiet ioallr & banidodagt e rrbers -
5] The graph shomﬁﬁhgﬁﬁégﬁ%ﬁ?s%&%n f‘{]g’ l“b‘?ﬁ“o‘l’ ?‘r%(a“ce by

administiati@nast tHeU t I enovi r.us
lml nf ecr:lt ed caﬁ?fseﬁfcﬁ% a&fnagi?l% aéét ?ﬂ)l’ JatgR f [EB opgier cell

ha e RS ut a ,
avmgt ranspl ‘Z‘ﬁ‘?;‘ﬁ‘?@g gﬁl&l}g&ng mg% ?I escaaﬁ%%::f apfifupmor Rﬁfﬁ‘r’tlbil fpfection
f th / 321, £ PCT/ JP2004/ 015220) : o
of the CrePie TR bkl WHERIRIL. b oy 1o Y $ 20, epasm witin e
, | t t of oncol ytic.  adenovirus ‘
lving Uity 8 e e ALk WL B0 T g v Gk i anupporfless

. romed, b cut aneous -.
10021) SEUTRRALY Bsd 8Pl RACREL a3 H8 Gl e e gromtinumes ffocts both in
‘ afd de nouse.. .| Fi The graph shows the results of "
3 vitro nvést Vé’atpf%vﬁd%f “ﬁ’ﬁe \ﬁ;c\%maﬁ{llll“mr effedteint comparistan der those of
tge@g therapeutic .drug of the present invention using.
AR RSuos tunor -nodel nouse [ (C57BL/ 6xC3/ Hel )
‘mouse] with normal immune system [Fig. 8] The -
: F| gure shows a m croscopl c observation of cell fusion
' of _/A549 cells due to -adm nistration of adenovirus.
_ B“efdﬁsﬁlﬁﬂow?fdlfh'éllll&sgure shows a control - microscopi.c.
observation of A549 cells without adm nistration-of ' _
10022] i ridWheigsapl shiogs tOies@taphprotiferatiavimhitiery ebdsk t6 o®4rian cancer .
. . _dinvestigation of mdkine (MK) nRNA expression by - . .
= .cells HE&Tum@mrmumlm@s cakies 86IR, 8fpredsed by tell ﬁﬁﬁBErs(é?lCSg
shows. the results of investigation of ™ m dkine

*[Fig: 2R gragit sboio thebyesilfs Bftﬁhw‘sugmtrn 6F bloﬂfbﬁﬁén ‘?ﬁlﬁb to effect of.
' mal ignantgliomas in a simlar manner ; 5y

._ ohcelytﬁhﬁmd ReathioRs hd &gBthet Wlfﬁsc'idrﬁ cfllg t?.fov%h%&/ %g MKI# HEY mthe' . -

expression in the above-eac

N 1 h -
presenc of ahliPRIRBbATES xpliafh lwg%% 5 B sl St antibodies at

ICs. activity in the above each cell line:using two
"7 different length midkine promoters. [Flg 12] G aph -

E ( ematic sfructyre of the oncolytic -
. [Flg 3}a'gﬂe% %@gpﬁﬁgﬁo genrﬁsul[sh mvestlgatmn of prohferatlon 1nh1b1tory effect of

" . conven

' : oncolytic adenovmls 1nfeeted carrier cells (such as 293 cells) te ovarian cancer cells HEY in -

.the presence of. antmral al‘ltlbOdlES expressed by antibody titer of antkadenovuus antibodies - )

at ICso.

[Flg 4] The-graph shows the results of 1nvest1gat10n of proliferation 1nh1b1tory effect to. o

- .' :-ovanan cancer cells-HEY using carrier cells of 293 cells, A549 cells SW626 cells and HT- 3

.' 'ee]ls in the lpresence of antlvlral ar_1t1bod1es, expressed by cell numbers. -
(Fig. 5] The grapl1 shows the results of investigation of iﬁ vive antitumor effeet of oﬁcolytiC‘ .
j | _adenowrus mfected carrier cells, using a tumor model with 10-15 mm massive tumor formed

g by subcutaneous transplantatxon of human ovarian cancer cells RMG-1 i ina nude mouse. .



m dki ne pronoter, designed in the present invention;

and graph (b) shows the results of |nvwgtzcvogamz:mPcafmommlszzo)
EMA protein expression in tthe above each cell line

infected with three Ki nds of adenovi ruses by Western

-[F1 Gﬁ tlnglbahal IS i g G aph (a) shows the

g |$f§ f & AEuity 8 Ffrﬂf*é gfftg)é’t(?fdﬁ o andiireer efftar of oncolytic

‘ rollgﬁer tion inhibjtory effect with three kinds of

' ademﬁ lefg?P]é%hlSI(ng)a Hianeded witsif)-15 mpf massive tumor formed

: i nvesti qatl on of adenovirus E3 domain's influence on

by subcpianenusitraneplantrém ofiintin eayiaschact relsrith-driapmugie mouse.

: shows the results of investigation of antitunor effect

[Fig. Qi Thegetaplyishems the rasulisdd investigatisubt it eine antitumor effect of a cancer
transpl antation nodel wi-th tumor of 5 nm dianeter.

- gene thenapeuticarughef tgc apdzesthimwentide umhg%!sdlﬁ:u(ﬁﬁccﬁi@k I tiaioP Itnodel mouse

) effect: of carrier.cells infected. with.8 WO

. [(C5 7B F1 @mé]moadnhﬁhﬁﬂﬁﬁbneqs}g@ﬂnytl c virus having

: the m dkine pronoter on a massive tunor with 10-15 mm

- [Fig. 8li ‘Bhee Pigure showparaitrydcbpicashFervafibh 31 @0 bioRIOA¥LY Gells due to
' virus without carrier cells. [Fig.15] The graph shows :

- _admmistraumesﬂhdeaoﬂ‘iug nvesti gati-on of influence of Fe on the

- proliferation “inhibitory effect of adenovirus

© [Fig. 9753l M8 Dowkhe @vabi Qch‘E@s'ESﬁQ 66dckwueibh- df Aﬁ!gg cells w1thout

16] The graph shows the results of Investigation

- admmis&%bé&?@f:&le%wﬁkA on the. proliferation inhibi tory '
.effect of adenow rus AdJE3-1A1.3B on the ovarian cancer

i . {Fig. l@T@r&%lf)&‘) Ihowd f q #1%]01? Tﬂ%sﬁéﬁﬁ% (ﬁ*lﬁle XI str@%ce "l%l\h%._ ex{)rcséxon hy-

I nvestigation o uence O e Cco

 weecttih R LB E RS 5 B pesesin o

: F 18] Th It f
L a0 R, et 6 3B 6R) oS hor%ehilE é% L lgaprs i
T 1 ]gene thercgng%s}l C)sga g of the present. .invention (in the °
© - similapagngg; apy (©rsharatheoresulty abinvesigaan oheiidkine MEorexpression

mrunol ogi cal treatnent) using. a subcutaneous tunor

_m the mgwachﬁ%}éhmf bx¥estemeilotimgeanalsisissouse] wit h nor mal
: i Mmune system and graph (b) shows the results of :
- [Fig. 1jdhergsaph dioyesrthanesslts of compaiaiab inetstgafonesfchpromuster actmty in
: used for the experinent.. [Fig. 19] The graphs show t he g

© - the abewstach celiiine. nvmgtwgdtffmntdmgmmmﬁﬁmpmﬁmaisl on

interval fromthe wvirus for immunol ogical treatnent

‘ tF;g 12] Ghephc ) rshews e bdhem@tia Miracre YTANE dn'&@lyﬁ@%ﬁ‘l%ﬁ@ﬂrus )havmg the

results of tunor volunme in each nouse; and graph

. midkish premétee dRbiEaed e tﬁ@ﬁkﬂs&ﬁt ﬁvaeﬁtli‘& Sﬂfd\’gféﬁh (Bf‘tsﬁo'krﬁ‘ the results of .
. ‘gach nmouse group. .
-1nvest1gat10n of E1A protein expressmn in- the above each cell hne mfected with three. kmds

- - of-adenoviruses by Wesrtern blotting analysm.

. [Fig. 13} 'Graph (a) shows'the‘ résuIts of comparative investi.gation-o'f cancer cell ﬁroﬁferation =

L ‘-mhlbltory effect w1th three kinds of adenov1ruses graph (b). shows the results of mvestlgatmn |

. of adenov1rus 'E3 domain’ $ mﬂuence on the prohferatmn mhlbxtory effect and graph (c)

shows _the results o_f investigation of antxtumo_r effect of adenovm_ls in a nude-mou_se o

subcutaneous transplantation model with' tumor of 5 mm diameter.

[Fig. 141 The graph shows the results of antitumor effect of carrier cells infected with- -



[Fig. 20] The graph (survival curve) Sh@(‘f‘ﬁ)ogf&‘?szﬁ27%5‘1}125’04/015220)

of investigation whether tlge above admi ni st rat
interval can be shortened by the use of adenovirus
UV- Ad-B-gal inactivated by UV irradiation as a virus

oncolyigrvifusrhamisigabe catikine §RbINBRY onl £ hﬁsm?el]um@%lﬂ{ 2815 mm diameter
(tunor growth curve) shows the results ’

_comparedreRh adaininmtion of bﬁeolyt@l%%ﬁﬁ&ﬁ%h&f&r kale of the
above nentioned UV-Ad-B-gal used as a virus for

[Fig. 13]fMhengriaplg sk s thb&@ﬁﬂﬁ&ﬁtmvésﬁkgﬂorggﬂ infll6n 3T RS ?1? oW prohferatmn

the exam nation results of tunor vaccination e

inhibitgryaiitect 60 adenbans AdFs-pRS SBVGe 'é%?g% éns(haﬂr:er clgﬁs P}\ulm)r

vol une in each nobuse; and gra

. [Fig. bﬁlse‘haeg:fafssie%ubm @b R Vi irfvBhEalily SACIMABHES of TATA on the

nurber of each nouse group

' prbhfefa'ﬁ@ﬁlimlem:&%ﬁgh?%&lgs U\déﬁd%‘g? ﬁgl Vetg%%%aggl%hgwﬁm PA-1.

- shown nN"=>5

E cut straslan ation of -
g, IZPSanEF@he%??Et# gn{“é E <Edmlsnce ok ffeagpexistence of Fe.

and a e of X106.cel]ls, followed '

- and ARRRG e et ﬁ“lbli’“ E%%?CAIOf?éeﬂqulée‘%d&? -bAlBiBepn the ovarian
P | lis, A549 to nmice. "OVHM RT+Ad-B-gal - SCC7, OVHM :
' cancer%ﬁﬁs 1§At[he resul ts. of subcutaneous transplantation of

- fol lowed by administration of
, --[F1g lﬁé ﬁﬁ@gg_lamsgg‘f’%@ec ssplte of devdstigapacofi ip vive antinifit@reffect of a
- niulce hadré urmr vaccination with - irradiated. OVHM :
cancer ﬂfﬂe Ahergpeutig Aug ofr e Rfsest ipvenBog ain floy casedof hb oHVofrradiatmn
L to the adenovirus: [Fig.231 The graph :

e
) trcatmeeg lﬂﬂ\%—[\? Ylﬂtﬁufqrel}mgmﬂ.ggmhletreaiamt)ausmm ar abdhitagedfs tumor model
tunor vaccination effect .with non-small-cell lung -

- mouse {&3dBL/G AHeXE] hwusdlhwith wohnaal imue syseah aﬁ@lg&ﬁ)tgcb@ldﬁows the

including 1.0 animals is shown by. n 10. In the Fig.,
. results eblong tdrm’ Dekivatishofsurvival faesel dash dfouss Hﬁ@%?ﬂﬁﬁgenmmt :
transpl antation of ovarian cancer cells OVHM at rate

[Fig. 19 THogrdghscsblahe kahlowe ; e
' AdE3- | ,66)\[?1 3B inf ect ed caﬁvlegt?gamﬁMtﬁé a%ﬂ"?ﬁét%()g interval from the

- :.v1rus fdmmhﬁmbldgm&eat}f@ﬁﬂd"ﬁk'(ﬁ er ¢ef] raé@ifgf’gﬂl 0 e Ch6Lrved results of .

A549-' OvHM' shows t he res ts o’f

ot nl a4 i AL DRI o PP

‘~-ﬂcach-meﬁgg .3B infected carrier cells A549 to nice, after

the m e had. subcutaneous vaccination: with - -
nfected wth AJE3-I Al 3B.

e ador 106A549. cel | s R
- [Flg 20] 'f‘l?éj Eﬂﬁ)ﬁd(sﬁgé curve) shows dle results .of investigation whether the above A

R adrmmstrahon mterval can be shortened by the use of adenovnus UV-Ad-B-gal mactlvated by " "

3 UV irradiation as a v1rus for immunological treatment.
._[Fxg 21} The graph (tumor -growth curve) shows the results of mvestlgatlon on. the. |

- admmlstratlon rate of the above mentloned UV-Ad- B-gal used as a-virus for 1mmunologzca1‘

treatment.

{Fig. 22] The graphs show the examination results of tumor vaccination effést graph (a)

. shows the observed results of the tumor volume i in each mouse; and graph (b) shows the

. observed results of survival rate in each mouse. The number (11) of each mouse group



- infootf g allich,

[Fig. 24] The graph shows the results of investigation
whet her the death rate caused by side ¥PRYUEOWIIHAT/IRL04/015220)
i mproved by admi nistration”f atelocollagen together
with the carrier cell. In the Fig., "N' in the

oSO N0 . R L o g RO v

cesulis Seb (i the presence of anti - adenovi rus anti bodi es
By *1>% ‘l‘ﬁef’ﬁé%t ng{qnaq i GHamERs eptdgbymraggcendels §EC7 or ovarian.
, g gﬁ% |nact|vat|qp treatnment, graph (a) shows 7
cancer g ls I‘e'M/éH amateupk <41 eallsofolipatedrhy adminsintion feAdE3-1A1. 313
graph b% shows the observed results of survival :
# g emineo (i VMR tiukd- Begal—S€I4) OVHM” shows the
: - cells.and 293 cells was used as carrier cells. The
_ _results rﬂfrﬁ&b?utemﬁouéftra@anlnntﬁms T HCUP or IOTECHMYi fotjowtd \be admlmstratlon of-
: |s. is shown by n = 5. [Fig. 2617he graphs show : _
. AdE3- Mé 3Be1$liﬁotﬂsi @iriemeedls tA Tk foomicef afeenttiid miteer haaf thek vhdtination with
- the.presence of 10 WD 2005/037321 ( PCT/ JP20041015220)- .
_lrl’adlaiadtOVJtﬂénmﬂ plse -@dminbities dfy Ad-Bgdli R Sinduction of thé CTL to the
' adm'ni strations of adenovirus Ad-B-gal -w thout W

- adenovilmiact i vati on. treat ment, graph (a) shows the- ‘obser ved

resul ts of tunor volume of each nouse; -and graph (b)

- [Fig.233 Mhiegraphe(sodabeil Catle) Sigaild ﬁle‘%ﬁmﬂiﬁfaﬁbﬂ ?ésu[t@h?hﬁior%ﬁ&natmn effcct =
‘ mouse group: A549 cells were used as carrier cel '

Co w.1thr ndhem AN ur{ghdan@br ?@Q@ c@HQ[Sﬂlegﬂ A '(ﬁlfﬁgf"gdrcgq%f)ﬁs\é%oup mcludmg :

animals is shown by n 5

10 anﬁﬂb.@s e SHbWE %fmri Y 99t 'Iﬂaflfe°?1g° brftrof | MOy AR ts?‘lgg% Abg gresults of -

ef fect of nistration o e carrier cel

. subcut&fe’oﬁi ﬁg{l}@gﬁﬁtﬁ% o Mnﬂf%al‘?&& Xe]fs ﬁ\(}% a{"% s RF iff@ceﬁg fo-llowed‘. ,

' but expr essi on vec |

by ad[ﬂjmﬁL g;:gés:wAOV\sn%Ai %g‘btsl%r}f%%ggﬂ (faéré‘?fl? Iso P Erer%’r (‘:'f}lé‘? JFighout. tumor -
‘ :.,' vaccm:%ﬁeogxul t@%ﬁ#ingW??ﬁt?fng B&flﬂg o%tgﬁglgb%ggl\ég%f |sHbcutaneous |

- wansplpica &t oyt cﬂﬁ"'&e""g]ﬁdot"ﬁﬂ;{cé{] it 1940} shlS followed by

.adenovi rus Ad B- respectively. The nunber (n) of

- .'adﬂumé%twrhe b%B infectodi qagridri oalls ahfdthite mives hffom tiey mice had'_

n =5 [Fi g.‘ 28] The graphs showthe results of . .

- ‘subcutanepns viqgination vGfh irradiatecb Sk iASUAwelleinferted oith AJE3-1A1.3B,

- _intraperitoneal admini-stration of an. iron preparation

TR [Fl‘g. 26bbe igeaphvahvivs tthe resalts iof investigatiog rvlptherahe dskiRustetdigsed by sxde

observed results of .tumor volune of each nouse; and

. effects gridipe ipirosdibis atlineniseiiey VRstckesghs t@%ﬁtﬁ&e\mth the carner cell Im ... -

: survival rate of each nouse group. In-t
" the Fig! *" janbe pﬁt@nthbs%s_represel_lts number of mouse. -

e Fig.., "xI",
. [Fig. .25] The graphs show the results of investigation of antitumor efféct in the presence ofl-' -
_:‘ antl-adenowrus antlbodIes by 1-3 times administrations of adenovuus Ad~B~ga1 without UV -

mactwatmn treatment graph (a) shows the observed results of tumor volume of each mouse;

‘ and graph’ (b) shows the observed results of survival rate of each mouse group. A mlxture of‘ .

. A549 cells and 293 cells was used as cartier- cells. The number (n) of each mouse > group

B ncludmg ﬁve ammals is shown byn=35.

[Flg. 26} _'I_‘he- graphs show the results of 1.nvestigation of .antitumor effect in the presence of



front of "Ad-B-gal'. represent once, ?Og thrice
‘admi ni strations of adenoviyus. Ad- B-gal QUEERL (RGEfRp004/015220)

The nunber (n) .of each nouse group |nclud|ng five
animals is shomn by n = 5. [Fig. 29] The graph shows

anti-adeirevime stlibalief by MVEEhled Al Q) dose
radi ation expos{re to thegggt?grtfog]?%f P{ﬂ%,?@f@ 43 lﬁ’uhout uv

inactivaietremd 6, pfabh 9a) Hlws Hhe ogse?f %@tﬁﬂs tHHiOr esiéjll te eaeh mouse;

i nvesti gat| on of antitunor

. and okt f :
- an gfﬁ:ﬁ&g@% E?%‘?(%ﬁt%gg% nlgﬂislfes c\%{ t%E Wg'gf&ﬁ g%%%ﬁsmogse group. A549 cefls

k4@ oRy.0f F The gra the .
M esﬁﬁsf’%ﬁ%}t‘ g%uﬁvg‘gtglngﬁﬁél}ﬂ 5 f%ﬁ%’ P pg%grogrﬁ ‘Bﬁ]ﬂ"é ve animals is

. shown b m}uglt) of the oncolytic virus to the carrier cell
A549. [Fig. 32] The. graphs show t he exam nati on

Fj r vacc:| atlon effect. with the WO o
(Fig. 255t Bollhs ST e So9M5 po Bestigafion oot aives anBmmor effect of
shows the: observed results of ‘

| o ,_
adminiftfitiof %%eg%tpegaéaﬁfs 1604; callsy tpfeqne (with shatvonbhendenovirus

res f the survival rate of each nouse
AdE3- g‘?‘;@é %Mlﬁg , CXDRCSAIPN. Yerbor ﬂlﬁdu&hnm&ttatlbhrtﬁ'eatelocollagen'
to ethe n?s adm ni strations of AdJE3-1Al1.3B infected carrier -
- togetheg wiith the garrigr celh graphy fdrshowadles nbiteincd, reludiéHi tBor AGIRe of each
o nouse wWith three  tinmes admnistrations of o
mouse; A&@ﬂ@hﬁ%ﬂ%ﬂb@pbsﬂrs@d reisuits afotht suAGé ratb lof eadliiniouse group, In
vagcination with irradiated OVvHM The nunber (n) of =

. the Flgeacﬂ” NS eangr O IImCﬁ'QmilOfg“Ad-\Begzﬂ’herpdeseﬂtSoﬁhomxce and thrice

- byn5. Best node for carrying out the present invention _
.admlnlﬁlt@GQ@ Ouﬁbﬂemmal OespatﬁWtTﬂdmIﬂlﬁﬁS(ﬂ?lbf each mouse group ]
. invention will be explained. [1] Carrier cells and
-lncludutgl&'erammahds flrwipbgarc®r gene therapeutic drug of the
present invention. At first, carrier cells used for a

-[Fig.. 28pITther ggpNe show T MREHsifis d{fUﬁve&lg%Bﬁr RS HE Vv Qﬂﬁt&ﬁo‘}%ffect of .

. Wl -be "explained. The carrier S canh be se

%““apﬂi‘z‘ﬁ?f“‘?%?%%%@éﬁ R Qhgseh el 40 R b o o

- shows {bhidTobskived ellek&lts of tumor volume of each mouse; and graph (b) shows the' '
observed results of the survrval rate of each mouse group. In the Frg o “><1” “x2”. and “><3” in

front of “Ad-B—gaI” represent once, twice and thrice admmlstratlons of adenovrrus Ad-B-gal,

- respecttvely The number (n) of each mouse group including five ammals is shown byn= 5

[Fig. 29] The graph. shows the results of mvestrgatlon of radratron dose in radlatlon exposure

.. to the camer ‘cell A549 usmg a nude mouse.

- [Frg 30] The graph shows the results of i mvestrgatron of antitumor effect of carrier cells A549
R _lrra_drated with . different doses, . using (CS?BLI6><C3/He) Fl -mouse with subcutaneous
i transplantation of OVHM. | |

[Flg 31} The graph shows the resulis of mvestlgatron of the mfectmn rate (amount) of the

. oncolytrc virus to the carrier cell A549,

[Fig. 32} The. graphs show the examination results of tumor vaccination effect. with ‘the



0 Ceells tonasadent

[0024]. Fig: 1 shows the results of screenrng of the

carrier cells to find out effective. cariBpo37dafe/P004/015220)
to, use for the cancer gene therapeutic drug. Mre
specifically, the cancer gene therapeutic drug was

l t t
- varlalg g:ﬁg’%‘ g:?lelpg)e\lfﬁ@ﬂ'ﬂe (i’ln(ag ah&?ﬁ % sa Igcr8$/11|1t|2 r@ é‘é‘g‘i’fg‘éﬂlﬁl%ﬁ of each
mouse; En(\fl\g&%ﬁ ABE% Oo\yrlrsﬁlf}s f er r'&iu g‘;g){]&ﬂp{l%/%;a}( \J,éfgfoggz@ ng(gl?se group. In

he ol rus e adenovi yus. AJE3-1Al1.3B h
the Fig'2a360 S§5 E\@“égﬁ@h of g dariBistaBms et ABRLLAL QB infected

o | éaffietl éﬂu ﬁ 4 {H?)Pﬁélr{h%[)\g:w@ﬁl ng\gﬁﬁl aS—gﬁé&g n?}{gwssp[ﬁglllsfel\glth three |
| mes g‘%ﬁﬁr"i’%réf{u‘ésaé\r?'ﬁéﬁéf’ﬁp gn%éa?dfeiéénigéefsré%éé?aﬁir feshor scination
R T S St i o

fect on the .cancer cells HEY was investigated on

”."?_Yﬂ: lture day five. WD 2005/ 037321 (PCT/ JP2004/ 015220)

-~ 12, [0025] The vertical -axis of Filg. 1 shows cell
nunber capable to obtain 50% proliferation inhibitory
ef fect (1C50) for various: candi date cell lines. The

. ,BéSt mogde Jongarting ot tbepteserd iowmtibhe hi gher prolifer ation’

i nhi bitory effect. As shown by the Figure, the present

- [0023] Oneembgditredt tantgrout del presddnnBvestionesll bé etplained.

proliferation inhibitory effect in-the order of. 293

s (1] Camridricells Abditheslised forQ\Wancerqeht theddpsbulic a2 %&é’&ﬁt invention.

I1l cells). The 293 cells, A549 cells an

At fie R hidredliabeuatfol §Qadel ﬂeﬁ'& &Eﬁﬁ)eﬁ’ﬂi@hmg%ﬁﬁé sent 1nve11t|10n will be.

inhibitory effect -in conparison to that in PA-1

" :.'.explalﬁ\éﬂ qihe'%ﬁﬁﬁar‘%@ﬁsﬂcdz‘r%%e teﬁaf(fr'e%mﬁfel bSm Mﬁo%}rfgﬁée{lh? oft ﬁ Q4)

showed "about simlar high’ pr efation I n

 (1)Aseblegt with that of SV626 cel | s. [0026] In additi on

oncol ytic adenovirus. was infect ed to the. above

; (2) 205RRid oned 293 cel|'s, -A549 cells, SW626 cells and HT-3 -

s to prepare the cancer gene therapeutic drugs and

o Rl [p.cancer. cel'l proliferation inhibitory effect was
(3)3“%@(3%&‘11 gat ed in the

presence of a sufficient anount

. @ HTQ%B% ﬂf&iﬁgf(l rus neutralizing antibodies [Ab(+)]. AS_'

all cancer. gene therapeutic. drugs

. " ch used above nmenti oned four, .cell-lines as carrier
o024l

g d % e Tesuits 9f sergpmiag of dhe cpirisr ictls tot findh out effectlve carrier’

i nhi bi torti; effect. The conventional cancer gene ‘
& cageerg gone mwamﬂcmgc Avieted epexifidatiy,h ehee cancer gener
difficulty in frequent- adm nistrations because of '

therapputicidotg was pieparetlibyddfeetion Idﬁ‘dmlemcoljithﬁvﬂﬁﬁtooémlaid@téaﬁell lines an,d
‘ ment i oned four cell Ilnes as carrier cells

- the results of investigation of cancer ceil proliferation. mh1b1tory effects are shown.

Adenov:lrus AdE3-1A1.3B (IAI.3B). was used as the oncolytic virus. The adenovirus -

AdE3-1A1.3B has E1A.gene and E3 gene, and an ovarian cancer specific 1A1.3B promoter V'

. (IAL3B promoter) as a tumor specific promoter at the upper stream_of_ E1A gene. The |
_ 'adertovirus AdE3-1A1.3B was infected to vaﬁbus candidate cell lines at a rate of 500 vp/cell |
- -lfor two- days and added to the ovarian cancer celis HEY on. culture day two,. an(:l'thel_.- :

* proliferation itrhibitory effect on the cancer cells HEY was investigated on cuiture day five.



provided potent in vitro proliferation

ef fect despite of the presgnce of antlg%ggggh;
addi tion, A549 cells used as the carrier cell showed
nost potent proliferation inhibitory effect anong

[0025] dfieveerien xRNSO FfOUN sikld odll HESbAS SRR S‘bE qtf‘ opmhferauon

That is, admnistration of the ade V|rus |n

inhibltdkﬁ‘@feﬁleﬁbﬁ]) ithr Vgoldr &RANGE O Al {ﬁ%sg dmé% eél Etgg s shows the

e anti-adenovirus neutralizing an

higher ﬁﬂ)‘ﬁ@ér@ttl(ﬁl 1¥1 ﬁb% e)\t/)oitfg(g ép gh(ﬁﬂoggrﬂer tﬁlér%nggc[{r%%ngmvcstigated'cancer

cancer en un

el hnﬁi‘%%%*?%‘ %E@f@@% sk °ﬁﬁm’aﬂ i PR05rT D HiBadises cels,
' O- d d f
- swerkl Ol nT S S THE SaRRY B 8 588, ticaficamunes cons
exbibitff 5“’3"6%5 %ﬁl@sle*S%%Z’nr%ﬁﬁsauqnﬁgﬁé»lé%ﬁqﬁﬁpgr'n\%monb@ that in PA-1 .

s ined in the exanpl es described later. [0028] As

cells W§ FrvsnBirg, nsadoat gatier lcHii celffcalsposhomsg about similar high

S 1A rggg by i nfection of the 13, WO 20051037321 -
- pro e’@'f”?f*l’? Oeu#iHact yath thabefcRWGRs eells.r us to the carrier .

[
3? n(¥‘CTIIP2004/015220)

: el] .is capabl.e to exhibit high antitunor effect by
,[0026] aldition, gpealyijc adamevisns wea iifecitd ©,th@ B0 Eahbwjonsd@9B cells, AS49
' . cells and HT-3 cells as the carrier cell. [0029] Above

o , icells SHERRG eettscardoBiil-% eklls ko pespase’ theeoqubar parh. thabrpuke dhggs and their '7

are derived froma non-small-cell |ung cancer cell

R cancér celherolifaratiohdnhibiletyaieffectawes derstigdealin fils peosanael 6f ai sufficient:

the article of Gard, D.J., Aaronson, S..A, Todaro,

- .amounthﬁ antPadenbeinns nlutralishis emlbolhdsl [AbDEg] l&s dﬂownai?adF@aMkiﬂ cancer R

WP, In vitro cultivation of human tunors:

" .gene thesipattid Gfugenihick used hbdio@EntiRIBE: 51D has §§Ea’uﬁ§r eéus showed -
o solid tunors. J. Natl. Cancer Inst., 51: 14

'potent ddheer calh prodi¥eratibh |1ﬂ118ft6ryd&?éc\( efhd E&'[Venﬁb'ﬁﬁirbaﬁgé}r %e‘?x@' tﬁerapeutlc :

ki dney cells and have béen used in many experi nent

- ~drug Wﬁﬂ C{(lﬁits %%H@ﬁieﬁﬁdg’]ﬂ% d Qﬁlfﬁﬁ ﬁ{ q_ tﬁ'}t a%lr[{n:[ Eﬁ'at%(? because of

cells are exp al ne exanp e ar

el bl e LS LB BT i
'PFOVIdﬂggtO?eAlgglgvu ié%%ﬂﬁi%o%l{égqeﬁ@ltgg\é%t'\&mtg 5 g;éq%lagq ng ilsrélb()dles In -

-[_ [ of col opn cancer |n ovary and thelr det.ai |'s are
wdiiol ol sug s e

' ., Absence of HelLa cell contam nation in 169 cell -
- among ]a O¥es mepEonegafour 6 linseas showor . Fig, ANThhat is, admlmstratxon of the :
' CancerInst., 58: 209-214, 1977. The |-T-3 cells are’ ' ,
-adeﬂowsemf%edcéﬁw ﬁegﬂmﬂmmewpce ofacefficial hmonntiof Hei anti- adenovxrus '
details are described, for exanple, in the . article of - '

. neutraligigghansibodies akinost eiiapletedy adhibieddecheeprotiarhien 0AttA@et bz{hcer cells'
- 169 cell lines derived from ,
even under the presence of the antlbodles

: ‘[0027] In addition, in vive expenments usmg a massive subcutaneous tumor. nudo mouse'
- model of 10-15 mm diameter showed potent antitumeor effect whcn above mentioned-A549-
cells, 293 cells and SW626 ce]ls wete. used as the carrier cell (see Fig. 5 and Flg 6). The.

. details of these experiments will be explamed in the examples descnbed Iater _

7 [0028] As shown above -the cancer gene. therapeutm drug obtained . by mfectmn of- the ,

st ecl shovedanest potane pufliferajon inhibisory effect



human tunors. J. Natl. Cancer Inst., 58: 209-214,
1977. These four cell i neE%are aval I abWQ20(f540@)'ﬁ?idWJP2004!015220)

preserving organi zations suth as ATCC (Anerican Type
Culture Collection) and other commercially avail abl e

e ant ages When it CAu s O s sufimlineaso ty use of any
- one OMW&HE%% ogfls @V%‘Z(ﬁ) 1@6{3&8’};{’}4“ Cg&gg n;\}/ller us and so o

tough t they "can

002 | n of proliferatiaon of cancer ceIIs in
(0029 AL BHHORLA (130 BenDliSes orer S Iained boGRDells (y decived from a

- f secr ranul es due to infection of
~ fon SI\E/ﬁ]# g@fﬁm SARGL C gl(ﬁjglﬂ e1r Helaisiawe dAE?IQ)edcﬁirlesamph: in the arhcle-

o r from ar eplthellal cell type Il, and the :
- of Glag‘?o%\el 3}9@@09 ?\% 19} §5-% himsteits F dearseye R DesikpH,, and Parks,

WPIa él; resi stance to cell elimnation effect by CIL _
é‘\)’é‘ﬁ figation gf hapagrfumars: lestabléshonent ofscell Tk defived from a senes of
" adopt i on_ of A549 cells is particularly -preferable :
solid %lH’tS’E-b Ta¥atle Canpert Inshe 811 b4it7-t493, 192ReThe %@32@5/&3@13%(1 from' -
L (PCT/JP2004/ 015220) 14, [0031] Miltipl e kinds of
- human; empeyopigy kigaey, selds aadtlhsedm—:nllﬁéd G€lhany e guhdiad laga studies as
.~ . -aof A549 cells and 293 cells in the exanple described ,
L “edenmrlg{semodmp@}_s Foe 298 aiis ces eiﬁl@ifnécﬂ)%i 'eﬁa:ﬁﬁee‘iﬁ the article of Xie -
Concurrent use of plural- kinds of cells may util'iLze - :

- Qw et bi Compbpentition alalyseCHE hivtdnte of GRLY R
- advantages, and it is preferable. For - exa thasg\fg%als that the

active ik Irequires uivochanenarat] Wally Acalosae el f3°f48§?*11%%°‘1‘996 The
and wi dely di sperse in surroundi ng area by. -

- SW626 néllsape niet-areialstwami Mok al i
in the adm ni stered site, aﬁ atoev\M oir}ls dg?{m S are 8escr1bed for

oo B SR 7 ORBEA PSR GRG0 cthie

d f K roducti vj
- dorived B8h a8l bezgf«%@] e

oo G, Iy | un t| on 0032] As
erindS RS @ﬁéi’wby? el ﬁf“gfhe b‘%ﬁ? Frshestrdeas by xserple, in the

-‘ﬂ;. t hat A549 e 293 cells, SW626 cell's
-+ article 3 ok 635 224, r‘i‘iﬁ%ﬁ PEE Lgpr«'lul spnigeinatios iprl6pmelbines derived from

- Ver I ilizable as the carrier cell. are
: human’_tg%ﬁ% S i F@@ ‘{:?)mieﬁi“%bé&e 20931 4. 0HYd. These founeslldimks are available
-.'-‘fr gli)her cells such as PA -1 cells (e.g. particularly
- TOI CH\ PEGSEIVING Rganizakionsssugh aﬁnﬁ'fﬂl‘glt(mendausvypef@ﬁ)ltﬂ@@tﬂle‘&tlon) and-
R and ot herr human derived cancer cells, normal cell
.Othcfcalﬁaleﬁéﬂwlﬂ@mcv%mwbemed:el I's. may be used - as the '
-~ .carrier cell. .
[0030] A549 cells have many advantages when used: as the carrier cell such as (1) productlon .

-~ of hlgh titer oncolytlc adenovirus and so tough that they can:be eas:ly handled {2) most”l' '
potent inhibition of prohferatmn of cancer cells in the. presence of anti- adenov1rus antlbodles |
5 (3) release of secretory granules due to infection of virus, such as adenov1rus because AS549.
cells are derived from . alveolar epithelial cell type I, and the property is favorable in the
-cancer gene therapy, and (4) resxstance to cell elimination effect by CTL even after infection

- w1th adenowrus Therefore adoptlon of A549 cells is parucularly preferable among above

rmentxoned four cell lines.



:[00323'.%#39%%?‘? "ihoges ddoptien p

[0033] In the cancer gene therapeutic dwggoo%zﬂztpgpm” 2004/015220)
present invention, a convenjional virus vector ed

for gene i nt roduct i on may be used as an oncolytlc
virus to infect the carrier cell. Adenovirus,

' wom]aMGHmlfalﬁmdnpﬁnyﬂmgm beridsd ab @ |
' - _(HSV--1), herpes S|yrrpl ex \Elll ruag&dt%)}t?)[leégi)l ?2( %ﬁ%yil&y&%ﬁ@ cells

and 29%entilyiin ubs wabmple Hedéribkd Ustef ALRSIA F)H@lt c%ﬂactef %{éﬁéﬁ ?c effect.

such as nouse | eukem a virus, reovirfus and vesi

Concugtntrms iof ipfurkli Kiugs 4 NVSY) Iﬁ:@rhthﬁe%ﬁcgppéshaétﬁg charactgnsulch%atures and

furthernmore other oncol ytic viruses

advantmgospiryi it & prefedsble Fop cREAbIe §HAbEE1s M "uﬁ% c‘éz%gf%ﬁ%p :gg i9ae period

any virus that nodify vital gene S0 Ao

: - for adhestdn bed abiely dishBGe t 1E :ﬁ.ﬁfotug@g g?:;reg eqys %fz{pﬁlt‘l@élpz?l #qpainistration,

ti ssues; and fuse or
| Wi Ouadeng%fiﬁﬂbs}nhgg{z ng ered EEE dg%i e ﬁ%‘bgé‘ifrg%f’reyprf’@able for the
| 1nl:rapetﬂfcgllreglglg%1?d&)g%§?ﬁ'g¥ o eﬂgg%l%gg eﬁﬁ?ggflhg eﬂ}%ﬁ{n g%a%gr?s%c features’ of.
. i nt tunors.and may incl ude, '
tae pofth el AR olduiT RGNS crohZhE o ond b cnmuling in

37321 P2004/015220) 15, . cancers (e.g.
compal%@ g:ﬁoengfép?fﬁ?fpr cut aneous carci nonm, head

ncer esthageaI cancer and | ung cancer)
abevegnentisined ifourceaiiciénes (that is, A549 cells,

- ~_pan ic cancer, 6 hepatic.cancer and gastric
293 ceg g@%?% s rae) Hgﬁ)ﬁﬂ S)C‘@( tisr edrrien vl is paefembie. However, cells
- testicular cancer and prostatic cancer. In
‘uuhzabiedgﬁ ﬁlﬁdﬁffw&@égtaironorolnmmda hotherabses ntepfiesedfbualides3ind other cells -
N able of infection to blood cells gi ves the. cancer .
: SuCh asg"e‘?ré aeHe (apepatticulary genpﬁss vires preds@nin odddWtiet 4i@R), fibroblasts, and
- applicable to bl ood malignant tunmors. [0035] Types of - o
“other hemen deriwed spieet édlls, poramdicells Al PRichDHEPHICER chrtells bW be used
: . oncolytic virus may be - sel ected according to the kind . '
'asthecofndraelget cancer. For -exanple, 1Al.3B pronoter for '
ovari an cancer, nidkine pronoter for such as cerebral

: [0033] Tk caner FBhé Qﬁ@ﬁﬁeuﬁh cﬂ'ﬂ% of3h I sgﬁﬁlﬁt&%bﬁogﬁ%qv&lﬁonal virus

testicul ar cancer rono

: voctor lf;sg? g%?%@g‘aiﬁtgg(?&&%gibwm{eggg f%éfdncé:lrEA g{)vgli%irsrg(t) Ee:tg:ﬁ%tglle Shfgier cell.

. . hepat b d. ' .
R AR S s .

havi ng a,w de _action spectrum and
- Sunylexaﬁﬁfsbfffpl 2 G@‘? %”gtlégl’mﬁ‘ﬂ‘ wclhyastIgIV VP 64D hyime setroviruses such'

and ot her . cancer specific promters such as -
-a8 mou§e @[S%IEPCWF}E‘ Isoqy%lts éud vesicular: stomatitis virus (VSV) can be- cxemphﬁed

and furthermore other oncolytic v1ruses may be used. ‘The oncolytic -virus is a prohferatlve
' vxrus vector and any virus that modlfy v1ral gene so as to spemﬁcally proliferate in the target“
tumor cells or turnor tlssues, and fuse or kill target cells with cell lysis (cytolysxs) action may , '
: b be used For example, adenovirus having E1A or E1B domam necessary for prohferatlon may |
‘be used.
_ " [0034] The cancer gene therapeutic drug of the presen!-: mvenuon can be applied aimost all -.

-mahgnant tumors and may mclude for .example, ovarian cancer, SqUamous epithehum |



may be used. Above nentioned m dkine pronoter maybe

used to various malignant tunors in addi@3PEPIRY ECTIP2004/015220)
- cerebral tunor and malignant” glionma and has wi de

action spectrumas well as cox-2-pronoter. [0036] No

: f m or_the | ength of each
°"“°eﬁf’§ﬁ%t Mok rEdind. ulaiB e, ot neck cancer,

. d | Al. 3B
R cs_OPh%é}%ﬁ%%ﬂg?r gg&n’rfgﬁegeém &é’ne &egth"&)bﬁg&g%‘gg%%l (gg.ioﬂlwlﬁg:a@qpr pancreatic
. th hl et of Int t |
R U s Sl T S A L ———

: search .63, 2506-2512, 2003 and can be |
B tes@“%&%?{?e"?% Pigstatic F%fgce'ggﬂ itiopp adeptionrnfadersyyimisesl typese34 and 35.-
ter and SCCAlL pronoter can be
.capablgesI ] eécaiognla:}_ﬁggg gé%otﬂlg,qogcqrogqmeﬂldrapgutusdmgsoﬁ the present

s hi [nternational Publication Nos.
mven%’?/afggggﬁ ﬁ’gﬁgwhéﬂﬁptme%% respectively. [0037]
'-[0035 ove nti oned SCCAI pronoter is explained in detail.
Ae f‘t ¥ ug1ok spesifie promtentodie inBodwirdsntoahaonenlyta Giads may be
- A 2001 -8, Mol ecular cloning of human squanous cell
j 'Se ect a’?’cé’P 0 e kigd pf faigehearsar Rolnaexampley; i1AAt3IB prodfoteit for ovarian -
. .promoter, Katsuyuki’ Hanmda, Hiroto Shinomiya, WO : '
‘ -cancerw@!iqm%pmotemr UGB AR or 216 malighas |glhbtnra95 HCG promoter,- :
‘Asano, Toshi masa Ki hana, Mari |wanoto, Yasushi ‘

-for teﬂrtb}ﬁhiRMCeﬂ,(d}GCHhS[bmmtﬁ, andSETOAL Hitb AR i@@ts@lﬁh&n@@ eplthehum' -
and Masaharu Ito.” [0038] For exanple, preparation

o cancers,nCBAc ptomoter doke balshicusancas) mé}ﬁgﬁfmbfﬁf‘?%s@ﬁc cancer and AFP

insertion of a tunor speC|f|c pr onot er he upper

. promotet rfephemiticacantémmny b QIREd., %ﬂuﬂiﬂy%ﬁeﬁﬁﬁm 'trﬁhor{ ﬁ{emffc Eromoters -

proliferation of adenovirus, or replacenment W

- sﬁoh apIcoRE Progester Fvin®h vAkB aRfiSHT @crtlt'un% ﬁh@ekﬁi’f)rt{n S]?rro}grm?egfacuwty to.

of . the tunor specific pronotet: e upper

o varxou@nﬁﬁ@ﬁaxﬁ&ﬁﬁﬁrd &d diBEr LG rhsg[a@ c EPnO%ééon OLJ}g og%eﬁarggre promoter

performed when viruses o0
and,vesi ¢ul ar

- bf?%é&‘;tﬁ'{dﬁg “3‘.’%“82‘@‘2 @%‘LQSE‘”{&‘?%}I’F&%?’WEd et qusanslignant tomors

B | . i s,.not. necessary for the oncolytic .
. in addd B 8lochBH G ahq it PR @Bomcanca ide moieh pppeltum. as well s
- B sspeC|f|c proliferative property in the target -
o Coxzérﬁﬁﬁ’? Teel I's or tumor tissues. -For exanpl e, oncol ytic
. 0036 enovl uses such as an BI B gene deficient type '
L ] 6?% climgde gtyen fersthe fengkivof @ichpremetet sapmbacd scfar 4y it exhrbxts
an El A gene partially deficient type Ad5-A24 ‘

. ﬂ.ie F“%éﬂ@@ﬁf’ pEoraptepetivity shbyveaticnticiled e 123 B Btdrﬂiﬂtsﬂtlfh%me desrgned and - |

- (UAB) may be used. Thus, oncolyti’c
b prepared accordmg to the disclosures in the pamphlet of Internatlonal Pubhcatlon No.

' 03/025 190 and the literature, Cancer Research 63, 2506-2512 2003 and can be mscrted m a-
virus genome. Above mentxoned midlkine promoter, B-HCG promoter and SCCAT promoter.
- can be designed and prepared accordmg to the disclosures in the_pamphlets of Internatronal- :

~ Publication Nos. 02/10368, 01/9"0344 and 00/60068, respectively.

- 7[0037] Above mentioned SCCAI promoter is explained in detail in thelartrcle Biochimica et

:Bmphysrca Acta, 91522 (2001) 1 8, Molecular cloning of human squamous cell carcinoma

~ antigen 1 gene and characterlzauon of its promoter, Katsuyukz Hamada Hiroto Shmomrya,



viruses -deficient of a tunor specific
‘be al so used. Further, a wid d-type adeﬁ%\%@h@%z&:fipéfnmoowmszzo)

partially gene defi ci ent type thereof may be used as

o the oncolytic virus. [0040] Infection of the oncolytic

~ Yoshihisor &saniop Tokleineas MiBinaC dldr IRRmMBE p?z(sfugl{lnﬁﬁha?%a, Koji Hashimoto,
conventional methods wthout restriction

SusumexHnpk £5at6ReKly ¢ @ndMa§aki fib, Cel 1s on a plate, addition
~of the oncolytic_ virus at an anmount sufficient to

[0038]iRak exdmplle] pephiafion 68t bﬂﬂﬁ%deﬂg@%ﬁebdegcgwlpfjshed by insertion

fetal calf serum (FCS)- O ‘under

of ﬁ& t 6:36 h :
NMEECCE A i e P

e R 0 S M BT 4 o

] Slmllapﬁg&wﬁ faﬁr’# tglﬂfg)r 3 ! e?)%o %llmsiﬁv\gtég%g glf.,zta E;fgedeslsgnhal for the .

. I Iru cal f. serum FCS) is preferably '
. -P“"‘f‘*@%? #‘Hﬁﬁ YS&%?H&@? 8’?‘6% Tt iser thow adspbsines Rishas S, HSV-2,
- urt her per | dis preferably carried out. under E
- retmv"»tf'%s’("’ylr?so?nds eé‘%gaﬁﬁ@%‘il&s VFH%E]Véﬁaresusadcﬂ@rdhapowmcuon
o [0039]g|ﬁncentratlon of 10% [0041] The anount and period of
%‘B?Wn & ¥ PelsnpoeseEy ifeh the onpelytiar vifusr toc bhve theey tmor specific -
: bl sel ected accor di ng to factors such as the
pmmo%f‘%k éﬁﬂ‘f hﬁsl’fd’e%‘ﬁctﬂiﬁbfefﬁtb’ewopﬂg)aUEdﬂ;e kirgeet tamor WElls or tumor
gg(?S/ 037321 (PCT/JP2004/015220) 17; rate of the
tissues. Hor example qreokitiscrdspoviyses swdiohy i EXIH perss defibient type oncolytic
admi ni stration nethod of the cancer gene therapeutic
' adenOVH-'FFJ §f ONYKPlprmeesnticils bem tor an, E 1R gepd patialle deﬁ@ﬂexhque AdS-A24
il . part@bc[}j}lgar irestrlctlon - for about 6-24 hours at about :
- ‘adenovgup ety off\AlabuniameBlrtnE i ifhy 8 ivesd.ansh c
for about 12-24 hours at about SQgIgg)vp/%ell ‘ s on olytlc

ivxmseS|dnﬁca¢mnﬁﬁ al tuachyi $PeBiic aploBbté N M4 CHO Tal &P 49 & for '
about 6-24 hours at, abo%t 250- 2, 000 vﬂp/ceFe dr&m R wild type.

| .a'denovlrﬁﬁ OBP BiirtiallH @she défﬂﬁ@rﬁ E)@Jertﬁéfe %e ugéc% PRy toPcc}lgtxcz virus.

hours at about 100-500 /cel |ntr unora

: (0040) iﬂﬁbﬂﬂdnsbf ald SitolylicUifisab 1{?%/\@%:?/ ief ecFir[ g{aﬁr?grpg]r%rmg& by co%%enuonal o

hours at about 5-50 vp/ce I n

. methodg AT HEFLAR. Bl Bld 418%8§|°am0ﬁ & Bh A g, pgliton of the
7 h d - -
oncoly ‘“’Z?‘F@% s iPb pog %4“ f} T Al . piE DI BV ediom and

m ni s

n s _of the carrler cells. The |
- tetal ol B3R G wailet 9 owanc b S atmosphern o113 G for about 636

00 .vp/cell by intraperitoneal

* - hours, ‘ﬁg‘ﬁﬁﬁ? §'t“%é? 28 ea%hcpp&@&!ﬁ T $hooexamples skatwnbiber; AS4S06L, SW626

dD cell by intratunoral adm nistration.
. cells an HT-3 cells were cultured by this method and infected with the oncolytic- v1rus :

: -.whereas 293 cells were cultured in DMEM mcdlum and 10% FCS(+) and mfected with the

,oncolytxc virus. Fetal calf serum (FCS) - is preferably kept under FCS(-) for 3-6 hours

» : mfectmn Infeetion for further penod is preferably carried out under FCS(-) for 3 6 hours and

then FCS is added ata concentratxon of 10%.

| [0041} The amount and penod of oncolyt:lc virus infection to the carrier cell may be sultably o

selected accordmg to factors such as the volume and kind of tumor to be treated, kind and



[0042] The carrier cell may be kept wthout infection
of the oncolytic virus befgre use, for "{4895/037321 (FCTAP2004/015220)

preparation of virus infected carrier cells
by.infection of the oncolytic. virus to the carrier

e of 88 e PUOKRRS B VRGO SELEH SR 3o o

-gene thbfa&:@t?ﬁca & g otcfﬁéév:p%se?ﬁé%%g%&{ ﬁ%‘(ag}dpé%smef}ng \%ﬁﬁ%t&h&ular restriction,

a [ b
for aboly, BRI o %‘Jeoaxﬁaaiﬁeﬁu E»S}.rlé%r%?w%%@hioﬁﬁuwiowagtfm sbout
and, the oncolytic virus nay
1224 *t?%gﬁ ’9 g égﬁﬂp‘fpzceﬂagy é%ogmom@ﬁgqmwmnwlelof?whcens for
Vi r ted to the carrier ce y the .

- about 62PE R of o S0 HD bl rippsspRoshacminiestion and Tor abost
: i nf ect cel | 's.can. be administered as it is

12-24 h&“ %tgﬂzno %5 aﬁé w&eamwwmmm iministretion ircute of SW626 cells,
- ier to a human bg&yg{;or experinmental :ani mal s such

~for abo‘éfslz -Hhhews &hﬁp%tsﬁo bwintratumoral sdministetienasd for about 624

admi ni stration of one or nore conbi nations of.

~ hours apakaus Oeli-10,ypésall barintrapsvitpneab admisiisiratian dn aspof pIgy célls. As shown
‘ . conpound ‘together with the carrier cell is

above, Precampursi and patividnoftnfedtionnvary acasdings tw&b|lﬁndmﬁlﬁfh&ﬂlnlstrauon '
with not only. oncolytic virus but also, GwCSF :

- _'Z meﬁhode»ﬁ teseirder cobls! The Ao velskangilédet Mhﬁthhﬁ‘faﬁ’&k%dm hours at about.

carrier cells) is also preferable. - [0044] .The carrier : -

0.1-2,00(klvp/ceB tadintapsiiened aminishhase! Saiued 12874 Rk dt Sbout 5-500
admi ni stration of a WD 2005/ 037321 (‘PCT/ 1P2004/ 015220)

vp/cell bR intninsral SdmininaRehogi cal . treatment. Wen cancer :
S cells are used as the carrier cell, radi ati on- exposure

L _{0042] 1PRé BArfieLElPhh P be l&bﬁt"sﬁltﬁ&gos e tgcgl 6%9 Elgéﬁf@luﬁksobei%w 6/56, forthe

Radi ati on exposure at a

- 'preparaﬁbn %‘ggig@sc ﬁ%f &'il% 1}91%851}?’# tgg 8@?@9 c %itnrlsalto 80 carrier cells. ,

o of cell's or
- somaL JERRSH 4 fﬁﬁr@g@ B R ke 1 e TRy foering
a irradiatcg{gaé:rls,é%e ‘éﬂ“fégt%&aggb Jgg?oﬂ%fcg | @g{ygllgl(tﬁngga;t Iﬂgl pl\ggpdof medlcal .

tlon osyre dose is preferably -set between 120

- ,: _treatmee-%, ¢ %’6@3 aﬁ‘&fr‘éﬂ ﬁl&yelpea@oryexag@ﬂwrfo@@ﬂ mya gg@dmogen or

' fﬁ &045 The carrier cell may,. be preferably - '
- at aboug k07 s Day & other hapdy Batancalytip rvémamdy bo keptofevemample, at ﬂbout i

. admi ni stratlon as an oral preparation may be al so

"SOC appl i-cable.” Adninistration as a parenteral.

preparation may be performed by an in.vi'vo or ex Vi vo

' '{0043] Mth‘odxseTlhe adoelyge ifusiis infevied tBdib Bhsier @bl 0y tﬂlbrhforemenuoued
ot her words, the dosage of virus infected carrier

‘.methodcaid & rﬁﬁﬂtabemab ligeqell casie belis"chnt 92 B&kgm‘i’s%x‘éﬁ%s 3 or together
kind of. tunor, severity of disease,: patient's age

- with a eoideRashal pHﬁhﬁB&utﬁ:ﬁPcarﬁ@f toea?(m:sr?bocgrd@ éetr uﬁéﬂtﬁ%ﬂﬁ%ﬁs such as -

be perfornmed by intracavi tary injec
mouse and rat). As shown later mmultaneous admlmstratlon of one or more combinations of. e

- atelocollagaen, an iron preparauon and a porphyrin compound togother w1th the carsier cell is
. profcrable, Administration of carrier cells infected with not only. oncolytic virus but also
~ GM-CSF expression vector (virus vector double infe_cted carrier cells) is also preferable.

[0044] The carrier cell is administered at a predetermined period after administrotion of a



i ntravenous injection, .intravenous dri pgj 05@7%1 PCI/IPG04/015220
intratunoral injection andig, ntraperl t onea 5: 1 on. )

Among them the carrier cell is preferably
adm ni stered byintratunoral injection. These

- virus fphjresundngiprlepentabho Whemyateer callseRBR8 BY the carrier cell, radiation
' conventi onal procedures and general diluents such as

- exposuze befbiene afiel virh oinfenidnds BRiférabldl RaiSHosQ! %ﬁ[@rﬁt gﬂXse §t 120-400
used. Furthernore, a bactericide, an antpl sept1

| Gy, 2051000 ldr 2840 Gyt OR pirkdnAASUrorR") e?t@rtﬁﬁ?t%zgﬁ)%' & R%}’? ff-,ejlrs SW626

added if necessary. No particul ar 1S give

cells ot HE-ItaRJieBFectival! bl YhelfarhifiEcey] dﬁlltﬁe e%t{ér? G !ﬂtﬁr The dose of

cells in these preparations and can

_ iadlattdlﬂ%@]:ur@@@)&%limﬂé 9% (iimye's eti 91];&9 10 gegbgrro erg{lq,rf g'lélﬁ ofaserVed ata - |

of course, m ni s

dose of PRPEYSF °§'§{ Qﬁg fg)o%“r% e %Pﬁte?‘iaﬁsqttv B 14 R0Elefbbr 4 bgtween 120
' f fected

: GY and{:d;jraﬁ(?;e Iéér spltgs ca ﬁp%ggwgpﬁ%%sﬂ%egg)c%ﬁd{ ﬁ; tlont ﬁg ° .
-{0045] gg% %gﬁiﬁ?gag&ﬂgl}gbnedprggedgﬁr \Hgfsngq\l/fgt%gdxéso?z%%@;tg%s;mpz?pgwn ilowever

cells can be set between about. 107

of carrier
admxm&%ﬁﬁg e-TEs %11?)‘59%‘8'{‘?% Mgy beoplso applicabler Administratier ans parenteral

e dos ql yti.c viruses through the carrier: ‘
P’epa‘aﬁ‘% ‘506‘31'?@2@/ EPCF/ Y 00 4K01i80 204thod SThadokagesett in vivo

ad out 109 viral particles and 1014 viral _
- ““msg‘il&‘f’tlc(}ﬂe thep woste theldopgst ofavirwninfet@OdgTiel bellfimaly bé ad]usted -
S he carrier cell may be suitably sel ected according to ,
- accorditlﬁ &0 kienyplame eadddnd 106 tuber, tseewitp of dideeses and ipatient dge and body
- may _be nodified by a gene reconbi nant technol ogy, for
weight gieaFen exampim adminikiratica mex pe perforatediy muapediaty fj ections such as
©  protein on the surface of the carrier cell .to make. '

_' 'mtravenmug;mjda&on bintrei-erpusi ddp GnfasibAl BRI ifeddo aff mtrapentoneal |
treatment such as infection of Sendai vifus tot

. | injectiogaAmioap thah) the[A0H&] celh® JRERAILY hdmibidiss W‘i}l}hﬁ&ﬁb‘iﬁﬂ mjectton

fromthe carrier cells to the target ceI s°b

- Tttese itgddioni ﬁl%?irﬁﬁéﬂsp thayS B@Cfnfe}f)ﬁ‘@{i %t(énfu% ?? ceg% aﬁ)d general

tunor cel and -exérts ce cyto

- diluentfuchUs OBl éﬂlﬁdﬁél{] s S P! %@5'8%8%1 R a8l Plthermore, &

gene t her apy Wi t VI rus -was COHSI

,bactenc?def c?hcéﬁtits dd? 4 %tggl %?It g, fon m n S%‘éf\?ﬁgﬁg Sanbg g%fﬁ S:Iaé_{rbe added if

pr odu ctrom of i

- est abl i tjon to the target tunor - g
- “ecessa@’er[‘*" P"’g‘h"‘g Mﬂ‘o‘scf'ét’?n forchs ii@tﬂfi’élﬂ quagtityenfetheramsdnfected camier

1 dm ni strations, possible and a potent antltum)r effect ‘

~ce sm f¢ Biepatelens angl can be set suitably. :
' [0046] _Above mentioned virus -infected carrier cells, Of ‘course, ntay be admiﬁistcred.irt L
' ‘several- divided doses to patients or in several divided courses with optional sets 'of.
: -administration times and intervals

S :‘[0047] .As shown above, the dosage of virus ‘infected carrier cells can be determined

' .[accordmg to the volume and kind- of tumor, severity of disease, and pattent s age and body

- welght etc. Gcnerally, the dosage of catrier cells can be set between. about 107 cells and 1010

_ cells for one ,admlnlstratlott whereas the dosage of oncolytic viruses through the carter cell



[0050] [2] The cancer gene therapeutic drug of the

present invention and its g eferred appi9EBOFBH (PCT/IL2004/015220)

exanpl e The cancer gene thelapeutic drug of the

present invention is a comnbi nati on of. a virus for
canbe's%’éﬂ@k&ghﬁ » Lot | St ered for

i nduci ng br g%‘{l:l%g[ oG a"’l"i1 3¢ gy on lministration.

100482FHY On;of car and a carrier cell .
[ ]hav.‘ﬂlgﬁ%’é@% PR (’%S‘HW Bhislrged accopiingts tbekoxieof cancer to
m.ntstration s.to make the oncolytic virus -

be “"’atééclf Ti“% RS DE%?{ pe > odiied bt paeng 1AcAgbient technelagyh for example,
' nati on of two drugs of a virus for ,
an il Sortssicutof’s B i e oF e caieareet tarkecasy the.
- blﬂdmg?‘)irﬂlr}lg%}% ell then m ni stered. Admnistration of the
- Hm.ml zation in advance) followed by adm nistration
‘ camerch the carrier cell infected with the oncolytic virus
induces_and raises the CTL reaction within the living

o £0049]b'E|{Fy naedyticamirabean infest rony theotaerier tallsvb\he it teelPby cell to cell

‘ . .effect. 1_{0051] The -cancer "gene therapeutic drug of the .
_ mteracgp@smp calle prolifaratdsdneble andoracellsiand cxeits el bysisefchRsis) action.
in a practical experinment using a syngenic nodel nouse . -

A AT 1é’a‘Pr HpEEeRE fucls a6 infestiond of Seidai virus fo the - .

of fusigp phkilbngraf the lmmmceehg{ Sthercanddrtgens @&rhﬁ‘ﬁwﬂﬁtvﬂuk E"ava‘é"c'ohsxdered to o

be. descri bed | ater,. the ovarian cancer cells

' have awiffieulsy b fbguran udinihitrARSP baALSSlof GE‘?:Y&J«%@&%BG )
nouse and were locally injected %OI%OV\D 2005/ 0373121‘3[65 however

. the car(iPCTIIsRRRR Y @SGBALY infdiidn a8 kKd Rfgct %ﬁﬁr ée‘i‘ﬁ“:ﬁ &alhebn mteractlon'
: infected with oncol ytic adenovirus having an ovari an

to Ieake drqeent a8RARistraGom B c}ﬁggiﬁférand Ey hﬁb@edt '&HHE&E&E%B e oc%ﬁ"ﬁ@ 'eiff‘ected :

wi th adenovirus ( gal ) three nont

'.'500501 echd 0 r Gt 34 da |
s 374 ey RCHS Al R o i e o

L apphi zﬁgmxg di sappeared. after nine days and l-ynph node
PP crre t ast a??% was al so dimnished (see Fig. 7 and Fig.

B A 08 0B GO S s i
. xR ment . using.the nice with normal i mune :
*mm“%’%%% REPHET % b it B navais a0l eackamowphinieliving body

- 0 adIleIIIF CTL gacu on (cytotoxic activity through cytotoxic

# é’§§fle\ﬁ/é‘(§11 a4 camien pell havingdbesntinfentet! veith an oncolytic
by -prior -admini stration of the virus for: :

S tﬁ%ng body
- Virus be Bﬁﬁtmtmé@t%éntmakaﬁbemnobnc|mlaccemaemn@ene11_mthm '

_. ‘therapeutic.drug wth virus was considered to have a S
- _the th@EbeﬂE untofhemwéndejtiisr ccbinatisit sfaiociagb6Eavies it 1mmunologlca1 :
- production of its antibodies, however, the cancer, B

' ‘treatmepd Edrrmlueﬂemiﬂemt adraﬂkfewgldclf cdriiér RIIagen hdhl‘ilﬁﬁ@f?eﬂoﬂdﬁﬁ‘ﬁ@ﬁﬁﬁon of the
_nakes

virus for 1mmunologlcal treatment such as adenowrus (1mmumzat10n in advance) followed by

_ admlmstratlon of the camer cell infected with the oncolytic v1rus induces and raises the CTL-

o reactlon within the hvmg body and can obtam a very potent in vivo antitumor effect

- 10051} The cancer gene therapeutic drug of the present -invention showed a dramatic

antitumor effect In a practical expemment using a syngemc model mouse w1th ‘normal

immune system. Although the details will be described later, the ovarian cancer cells OVHM . -

' _were .éubcutaneously transpianted to (C57BL/6XC3/He) F1 mouse and were locally injeeted-



use of the immne system within the | ivi“q:gzog%?l%
uses it to attack the virusgi nfected target u%r‘g{%]&”mm‘”mszw

cells. [0053] The, virus for inmunol ogical treatnent
is preferably the sane kind as the oncolytic virus.

with augnierpredlls i(BEA A tcelts ihfepedanili %cbl@ﬁ@tqﬁt’@éﬁﬁ@s ‘ﬁh(rﬁi? %R cancer

referably used as the virus for inmmuno

specificr prommetert MNeninpiglizdde ird bl Vi ok YRR \Wdk g
LT peL e il dde b v gtl onlt d Ifuga(%tddxlgglﬁahrex months

beforebéhfrmnp:cnbﬂf oY aUfiRdcedF Qhu@NAIP Lec t e Z{jggowt lf'&le start of

with El domain deletion and/or 1 nact | vat e

administmatioh @i Ghe tOmei Fhy %m%%%lgaﬁé%rg th}%J gﬁgtcfag;% a@,(ﬁ Ef}gph node

virus .for immunol ogical "tre

metasiasia Gas\oRBmB sk (kéefﬁg'ﬁaﬁcp Eg m%&@ sed as the

virus .for inmunol ogi ca trea Pn the

. [0052 Ad- |
| £ ﬁé}?:i%ngﬁ)tn@gf%é*eb gr%r!: ?B@BE and lgigﬁ/%;[_lrgg%t]&gn "ef?ﬁ,cb Few th'uned in the
_ expenﬁ'eﬁé‘hﬁﬁ Qﬁé dase v{lWx&a&u nder. ts'}r%%%gnéfé&bp% antihodies. This result

oneg | ovirus
V, treatme O course, other
?h"wsvﬂih?ﬂih% e, TORRS Oy Sfomid, e R Shroneh Grigiasicon lmphocytes) was

_ r nt | e, ol i ferat i ve adenovi rus
mduceh ‘?4 'T%ﬁeg b‘{} “Ljﬁaen.qlr‘fll% YoRymityiopeadminigtration of the virus for
1mmur&1? gar}ol i ferative adenovirus having pol yA sequence .‘
. Vet reatmey dheotpnyentianal geneer(gebepthbsapyytic drug with virus was
... nactiyated UV irradiation, may be 21, WO
°°“S‘d‘zf6§ 50089%) ¢ %@FIIU P@Oﬁ&ﬁ%@@@)lms[:mmﬁmsr htﬂaysmsfe@roducnon of its
, ‘i 5] Dosages of the virus for inmmunol ogical
g anubo 1P FLithe Fancer gensethegpontict Gempagfetiit ipteseintigvertfontrither makes
resent. i nvention are suitabl y selected dccording to
use of nEpneEssY5ien] wishiin the hemgthmdytaad\uséslﬁ to attRkUh@viaidinfected target
. kind of tunor, severity of synptoms, and age and body :
tumor g@lsght of pat| ent. Alteration of dosage in accordance
' to the antibody positive or negative to its virus is

‘ [QOS 3] orheef @iradb . infrinBogdem  trathdntad %E‘é}‘éia'b thté/d%ﬁlaﬁlgh? ﬁﬁéj oncolytxc

for the virus for i munol ogi cal tre t'ment

"vx'rus Noepkolifefative ¥k addif ih@kSah Vihs IM%)I g P{ﬁ&gﬁblgalgiﬂ as;the virus for

1 mmunol ogi cal "‘treat nent may be

| immun¥log@dal RRGEA &I eﬁoﬁlgg({h]fgr]‘\gi(é/ §‘§pal Wgua rli nlagtlbe g%ﬁy B@?&J&gﬂtSECh aé uv

wi th anti body I've

_1rrgd1aﬁ’(ﬁpﬂ)t dtmﬁ) HAm % | Clr?e)égq ?ra913(07 VI %ﬁ;;pq%é%,?tlgg ;g;povnus with '_ o

patients W|th ant*
noI ogi caI "treatnent is-

1B e g S i s

f .. Su cutaneo ection is preferable, [0056] In
the vmgsd L lianlun ‘Q-Jo%%‘t‘BPntegtqh feratiye wuuannmwmeé lh(yhUHsmadlatlon etc

za{]d rat_ nay be set at
e virus for immunological treatment.

may Benl%lég
| ;-[0054] In the cxamples descnbed later, adenovirus (Ad-B -gal) deficient of E1 domaln having
LacZ gene. encoding B—galactomdase (B-gal) under the control of cytomegalovuus (CMV)
promoter, was used for the virus for immunological treatm;:nt. Of course, other virus can be -
used for the virus for immunological treaﬁnent. For example, proliferative adenovirus

inactivated by UV irradiation may be usgd._ Non—pi'_oliferative‘ adenovirus having polyA -

sequence without integration of any gene (Ad-polyA), inactivated by UV irradiation, may be



about 1/1,000 to that for a human body in

consi deration of the di fferences i N bodyVOowredsyive21 (PQIyIP2004/015220)

experimental admnistrati oftof the cancer gene

t herapeutic drug of the present invention. [0057] The

al of admi nistration of the virus for
preferéﬂn]%ﬁ%e\g[ ogical treatnent and that of the carrier cell
bet ween. about. two weeks and three nonths.
100ssHBYas Sbe Vi TEimE P A e PR dhe pmeenEsne therspentc drug
'Oftheexae tI es described later, inactivation of the virus
, P oF WB@P’C Syitabiy éed?‘i?%tmc(oébégl & patiEnt’bpntihody titer to its virus,
] U"(S’adk |on shortened the above nentioned interval to
. volumg g WmRTe Revesity fafutymitens. ajd)@5€jandosByeweight of patient.
~virus infected carrier cells are as nentioned before’ '
' _Alterag% rfg’sél%f‘séﬂ FAccprdancey e dhy tantibedyr pesitie augieghtiee to its virus is
o rricer cell be set between about 109 viral '
- prefer G-t Fe1| example, 1%£¢lcnm'iimal typark iches] fanthe kius ribe imRological
- . - rate of. the -oncolytic virus to the carrier cell my
- treatmgg anddhe opealytie Nirabaht ke of e oirhi fﬁﬁ&ttﬂurﬂ@&%wﬂ/tfsﬁtdmnt may be
(preferably_between 5 vp/cell ‘and 500 vp/cel nor e
* set beb’ff'@fleiﬂmbt )lﬁf)eumﬂaqmrﬂﬂék wpd 't vial pA@iR1a¢ Do Qakibats with antibody
[0059] For tunor vaccination, admni-stration of tunor -

" negative(-),safdcang e sl H,es\)veérpgﬁélhef{)zmhi'ﬂ allﬁ)cﬁésoﬁlﬁi 07 § Frﬁlef;amcles for
- the admi ni'stration of the V|rusfor i mrunol ogi ca

7 :patlent's rveidht amtitiodiy SpqRitefee3b W @midiBhtiod Se h‘6ﬁc§ﬂ t;ﬂ@t\hﬁ’l@ iy 'ilﬁmfunologmal

the tunor cells (to enhance |nnuno ogi cal response o

treatmericdd At 1B9Eted oaltP@ung ﬂﬂa@&&ﬁ&hs@gﬂﬁﬁlﬁ%ﬁé{) ?&ei%ﬁ%%s é%ramc

target tunor l's by t he adm ni

B .[0056]0@ z{dﬂlﬁdne@ﬁe? ﬁoéen &t‘)agvt'otamn{l %lr gs lrrbodlé ra; may be set at

et hanol or forrra de yde) ©i's prere

- ?bout P?nfgugg Yo gfétlt gg'lael§ulhm5ﬁ 1%%{08%8?}]:&{ "Hgﬂle(géﬁereﬁ*eesiiggady weight, for

: ef erabl e for the.t ceIIs used

- :e"F’e“-‘%%‘?g% @‘hﬁs%‘é"é phfiE s eened eEpeptic B2 of ARRRFeSaRt ipiention: -~
: .co avai |l abl e.tunor cells with sinmlar '
- [oos7i3k "&%ﬂ%@x"%‘ I8{EAgen of the Wkusfar immyaalegichligeataert and that of the
esti at| the therapeutic effect to ovarian
g Vcal‘l‘lef&glx ? ‘G%Hmn abrkbwo N@@b?@rblférqehembemhecsheﬂémﬂnod is mow _

agé L@e of cancer cells (squanous epithelial cancer . "
Prefe‘ dey deggribash deter,cialattivatibn 9f, tifeowirbsirfor immunological

vaccination,. different fromthe target cancer cell to
- treatmepd (adengyises) lP}O@M]lH‘Mhaﬂld!IE sladrtened ttlwrﬁboveaﬁl@n@@iddoﬁiterval to about
-~ (tunor |rmun|zat|on) no partlcular limted rate of .
three wegkoor fout Wweelss: gi ven. For exanple; it may be set

bet ween about 105 cel | s and ‘1010 cells. The

. -[0058] Dosagesl of vxtus mfected_caluer cells are as menttoned' before and one dose of the
' e‘ncolytic‘ virus through the carrier c'e_ll mzty be set between aBo_ut 10 viral particles ztnd 10
viral particles, and the infection ratelof the -oncolytievirus to the carrier eell may be:set
', between about 0.1 vplceil and 2, 000 vp/cell (pleferably between 5 vp/cell and 500 vp[cell
more preferahly between 150 vp/cell and 400 vp/cell)

- [0059] For tumor vaccination, admmtstratlon of tumor cells (cancer cells) together with,
. 'before or after the administration of the virus for immunological treatment is preferable That

is, vaccination with the tumor cells (to enhance immunological response of living body to



radi ati on exposure dose to the tunor celgs S
preferably set between 120,43y and 600 Gy~ *{’HBY&! FCIIP20041015220)
preferably between 200 Gy and 500 Gy). Preferabe
adm ni stration nmethod is intracutaneous injection or
target BIMSTUAR®PURe bdhRGit#0n J YGRS & Wi iafi
admi ni str gti on of ana(ﬁl Ponfq g?é%gffgﬁlfgﬁmglﬁe&/ 1gyadyance with radiation
exposu?6)diiihiol Br FRHRRILR d Lo enhance the viral .
_ productivity in t_ﬂdeéjggﬁf:ekeﬁ?m#%etg%et ?re‘ﬁ{ﬂlbg’.e?‘l‘-%l"ﬁﬂ;‘nﬂf H{umunization

by the G}gﬁpgﬂ@ﬁ&unaé%&ag&gﬁ%%g{_nm evulinic acid (ALA),

‘hemat opor phyrin an ofirin are exenplified. As

‘[0060]].-'1.:'191?0%3%?@}%&% L %ﬁéﬁ{tgg i)é%ilﬁl%xﬁ?ﬁct glﬁglfeem % dtl{sgé rfc?rut?le above

citrate for ora

Sl E i and sugar containing jron_ oxides for L

. tumor Sl B 2 ions o agmmBelscataHab e onater oels with similar
‘ sedmoni stration. nmethod is not limted,. although

| antl-g‘i_lf‘grj%(glﬁ,gﬁe%pllglﬁaqxgmp s dgscebed latgyy @ygq{@ti@g] the therapeutic effect to

.(grefer_a@l e,..together with the cancer gene therapeutic
- ovanan,cancess Yh‘%‘_”p#@)s shewed fovarablonthefapeBs] effecicby amb! of, cancer cells
o adm nj ssjréf/lt-i on. of an iron (Fe) preparation. -and/or
(squamgus, epithglial; cancar- eellscFGC7 and Ayng caricer exlisketng), foritamoe vaccination,
... inhibitory effect of the oncolytic adenovirus
different frag {hertatppt cangeeallterbedsitatedpr ol i f erat i on (see Fig.
~15-17 and rig. 28). [0064] Adm nistration of
[0061] dn ¢he @be vealyaror (yaccidaten (uepariatninizatios R yRgsartit AR lymited rate of
tel opeptide bond of collagen by pepsin treatnment etc,
- tumor eaikisrgjverh Fomeokamupleait mey Yatsesbaivbern Bboua 08 celDand 10 cells. The
‘ ~2005/037321 (PCT/JP2004/015220) 23: soluble) together :
radiation expostue daseribehe tedbr cellalss preporab9r AP beweba FIPYY bl 600 Gy
exanpl es described later, sinultaneous admnistration [
(more @hefetablyo detwageno@ndyt kgl icen Geld...6rammtic T
o (rpeduced)(.)deat h rate gausegﬁ{)oyr/ @d?ﬁﬂfe?g’%t @%‘WS&@’R) .memOd e
- intcaculiRbsusThyEbfiorD6r BLGRkdR ibfAIAL 1 on of di spersion of
us- an o

the oncolytic adenovir, nd "bl ock ‘agai nst
- i 2 e ' ' roduced t he . ' _
0062 20k YL, 55 RABAVGT Sy B componnt
- inistrati f atel gcol |l agen and the carrjer cell
e “Se‘@%“r:hms‘%’%%ra{e“’.'s,‘gfpa%ﬁ’&%‘?‘@f@xeg 0 8<Eh1q be OTGH. Howgyrin compounds

' Inj.ni stration .qf th ncol ytic virus. _Commercially B |
such aSh{H Aty Pl ATe RepR oo licsp i e exemmplified. As -
iron prevaadord” £&. I‘_Odlllf%t' ‘Eﬁ%ﬁ)oared by treatnent. of collagen
Tron Propapionsn &trpusagligte 1) A isEiens sifeate ifor pralf adraipigration, and -

' 'chondr%généﬂkgttpered by mixing with an injection solution

_ bé.exemplified. Administration method is not limited, although hljectibn prepa_raﬁon or oral
preparation is preferable, together with the cancer gene therapeutic drug of ‘the present
inye,ntio'n. - | | R |
‘,[0063] Practically, administration. of an iron (Fe)-preparatio'nl; and/or S'-anﬁlnolevﬁlinic- acid -
~* (ALA) could markedly enhance inhibitofy effect of the oncolytic adenovirus AdE3-1A13B
‘on cancer cell pfoliferatibn (see Fig. 15-17 and Fig. 28). R
E  [0064] Administration of ateloco]la_l_gen (product prepared by cleavage of Qnily -tqlopeptide

bond of collagen by pepsin treatment etc, making the molecular weight small and water

e dcseny entyisingsirorcoxidenforanteavenats administration may



0.01-3.0% (W v) in the solution is considered to
“exhibit sufficient effect.,(Exanples 0 ¥R PO 321 | ER2004/015220)

showed sufficient effect at? a | ow concentration of
0:1-0.2% (W v) in the sol utlon) [0066] Furthernore,

eolubl@%ﬂ?&ﬁ%éﬁg@?ﬂlﬁ%@x %égt%elcli is %Fn n &Sngg lgtiw%ﬂ;@:ﬁ%g{prépﬁ{eagnbed later,

: s1mult¥1€e%h§) Bdgtfﬁst?atﬁomgf\s céogjgggé gﬁ(i gl?eg?a\é:fuér? %}yvcgr%%atﬂly reduced death
f k f :

- rate ca%se%g ﬁse?tﬁggj I%%)t 1%5{1%2%{8 b@ﬁcvz\lgwéll tgg;mg)m&? gélhilrnersmn of the -

oncolyy @ ﬂqﬁ%ed ) .[0067 The GW CSF expressi on
- or Yxfécf‘. ?“‘l"g“% agRibss Ans-adepaviors wnHbedicsscproduesd by the
oncol ytic virus. For exanple, when adenovirus is

-atelocq}l;a_g@.as the. oncol'ytic virus, one may use, for, the -
- G%CS expression vector, an adenovirus deficient of -

- 100651 hefsFate.n SigHdtappqus %fim@ﬂ@ggﬂgénetelmoﬂagmgand the carter cell can
. ~_granul ocyt e- macrophage colony stinulating factor '
. supprepapidssmfiects gogs realige ubighofdott eadehinGBatien pof sthe Obncolytic - virus,
vector as well as the oncolytic virus, a total rate of

- Commereialln pepilaple bisideollagens (vgch qrradia dthEoker ey LeE) lor a product

“may be set between five viral particles/cell and

-~ prepargdl 09Oreatment p&collagensitke]pepsihOREP beARRUI @ﬁélb@cnlafgtentxhqareferably
‘ "GVt CSF expression vector showed highly excell ent

- adrmmtsamdeby miding aiduiniigjeefidiLsdlutd @gedéy with @k cilkS U%ﬁgentratlon at R
, be -

of the G\t CSF expression vector, GW CSF protein may

+0.01-3 106 6olv) in @i solulijos &4 wﬁuﬁ@édtbleeﬂxbﬁ ?ﬁa&& kA SE les descubed .
' carrier cells, or the protein's a mnlstratlo %

- later sEORAINBTRSE eff@&ﬂt%%@(%ﬁ%ﬁ%agﬂ of 84:0 ?.‘% qi[‘{%f)o}&ljmn)

admi ni strati on may be taken In considerati

N {Dbﬁﬁll\ﬁirﬂféﬁﬁofeoﬁs Hﬁ&lfﬁ@dtegﬁlci:affmplsggﬁgn Bpﬁ{ ?1% Lfréjct%ggv infected . o

t he present i nvention are ourse, - res

‘. w1th n&tgciﬂcl %ﬁ(:(gfﬁchQ 1s %‘ lﬂu?ﬁgoﬁlﬂg—gﬁlg?gpr\é?sﬁflét?g%“{gect{ggﬂ é:nhance the |
I N

I fg‘f nth z%to enhance the infectivity of the
eac "ﬁcﬁ 5 é’ﬂeP PHR YIS Yeckirs mayrherdertsApl e for use of

i ncer gene therapeutic drug of the present -
: .‘-[0067]|FE1§%%31I Ere¥pressionexenter iseprefopatide vhelsamge ikiid of ¥jrus vector as the -

yg‘atlents with anti body negative and (2) . patients with
oncolyHp vinys diorgaemple; eviten. adeeommsus usédas tlmmmﬂjﬂgﬂ wiads, one may use,
treatment. -

) .for the GM-CSF expression’ vector, an adenovu'us deﬁcmnt of El domam and w1th a
GM- CSF gene encodmg granulocyte ~macrophage colony st1mulatmg factor (GM—CS F)
: '[0068] In use of- the GM-CSF expressmn vector as well as the oncolytic virus, a lotal rate of |
. ‘mfectlon of both v1rus vectors to the carrier cell may. be set between five v1ra1 parucleslcell

and 2,000 viral particles/cell.

{0069] Application of the GM-CSF expression vector showed highly excellent cancer

.. therapeutic effect (Fig. 27).

[0070] Insteed of the GM-CSF expression vector; GM-CSF protein may be mixed in an

- injection solution together with the cartier cells, or Athe protein’s administration by



[0073] In the above case (1), non-proliferative
adenovi rus inactivated by i rradi ati Jf 2084037321 (PCT/IP2004/015220)
described earlier, may be i5ed for the virus for
i mmunol ogi cal treat msnt The amount is about 105 vp
. mtraveﬁcﬁls]a(&lrﬁniéﬁat 1k “ ved, L (ror cell's (cancer
[ rra (lfat egg forf’bqf m-for tunor

' b adm nls ered at 105 cells to 1010
100711 ?:W&F%&?%*gfé‘? ??’%a kR hERPPUFC dmuirf iBy psendfinvention are, of

- -tre i rus, f | ogi cal treatnent and
course, 4o RIRAa 1J "’rré%F“b"é‘S ‘gﬁﬁ{lﬂﬁ&% 289 Variewnamatadeofps use are

: I b eqQus injectio 0074]_. About 3-4 weeks
| a"aﬂab%f ter §§ Pit; gﬁ? 8?‘@8%% i SYfie Wug oF tharpresentdayension may be
concun atment _and _the tunor cell, the carrier cell may be -
o 58 St eMEl Bt Anficangao pgentader i sdiation otheraphetodesleance the
: '._f vt hﬁ carrier cells nmay- be set about |x107 to |IX 101
- inlet Vété’qué % BRCOLYHe ViBWFi ni stration. A549 cells, irradiated
g t about 150 to 400 Gy and then admi nistered, may o
[0072] Pﬁ%féﬁe & expmplec forr iser o ghd cancEhn ezead dherapeutis dmg dfethe present
' used for the oncol ytic virus and the GW CSF expression
inventigpe il rbe grplainadbybdivididg dnted(1) cpatients cwith iaatibedy hegitive and (2)
about 250 vp/cell and 5-20 vp/cell, respectively. .
patients/yigh seidhadygesitivayo tlmennnsfenﬁnymnﬂmlagcalru@ﬁﬁmn sol ution
- at .a concentration of about 0.1-0.2% and then
. -[00731 bditherabsivercask: (19 norl-paliGauSYY addviri® hatKeePbERAY Hridiition, as
may be intravenously “adm nistered at a dose about

descubatbedﬂlﬁr, nay AleAisad ol eheS il T@nﬁﬂﬁiﬁbﬂlogi@ﬂ? festh@h€Xhe amount is
into. the tunor -at a dose of 2-2, ‘ng. As nentioned .

- abqut 16bgye 10'hep CRatiehed dé‘rﬁ)chiiulﬁBPcéIBy(c!&ﬁ:ef"géﬂsginéhﬁ{t&ijata\tbout 200 Gyr :

one tine. he .car ri er s etc nm

ity RN IRy i o

o 1mmunﬂﬁﬁ?ﬁl‘éﬁ'%ﬂél‘él§lég?§1§ e\f?l?li?& ﬁﬂ{}h&ﬁ&gﬁgﬂﬁ%ﬂeﬁo@ﬁﬁtt}% mior Jell may be .

N _adminls?d?éd By i RuahinCANEEr dene, Lhet ac sgg' c . dr g,ng{ Lhe.

I nven ,
CI60741 t f h b , t f :
 o07as BBORSE bkl o i b g Seatment nd
" the t rEEnt at ?fgi) 05 vp . or |ess. [00761 Practi cal '

oo e “m%&‘é"li}p S CYfiet ! Bigk é@dwétetq'%‘elmpﬂé@mr@rd afpipistratien. The dose. - -

gresent i nvention are- s,uch as, (1) a conbination of
Of the CRIRET Gells may be setabonbl o)’ dall X190 € zeliefur onamdmiristcation: ASH9 ceus
cell, (2)-a conbination of the virus for

lrradlatqdmhﬁb@ubgfﬁ(}: Gy torid8tGemd tehendadnisiesd, delyl beuddtabehe carrier cen "
oncolytic virus for the infection to-the carrier

. The ade?ﬁVﬂmsbﬁﬁy te mamme lomsroly\u@ bira$ eh@ R GROERTFaLHRYsibR vector, and -'
' e above .

- may be mfected to the carrier cell at about 250 vplcell and 520 vp/cell, respectlvely '

Ton:

. Atelocollagen may be mixed with an injection solution at a concentration of about 0 1-02%

o and then admlmstered Slmultaneously, an iron (Fe) preparatlon may be intravenously

o adnnmstercd at a dose about 40-100 mg. ALA may be smaultaneously administered into the

: -tqmor ata dosg of 2-2,000 mg.

-.As mentioned above, the carrier cells‘etc may be administered at one time. The carrier cells

. etc may be 1-6 times administered. Administration in. plural times may be carried out in



. or less

conbinations (1) or (2), (4) a conbination with GV CSF
expression vector added tq,the above CHMIPHATHR HRET/IP2004/015220)
(1)-(3), (5) a conbination With an iron preparation

and/ or a porphyrin conpound added to the above

consecﬁﬁ{}r@ﬂaq,@tolrfz?uﬂﬁlte(n;l%3 &9 3t(ﬁ nhance the viral

productivity iination wwth the tunor cell
(00757 He CY'%% %f‘éﬁt?%‘gvﬂ G b e dvoamga: e herapentic
e, .infection and culture, and
drug °P @3’3%%9‘?18%9% Ry, e S rAppisiered in g sunias manngr withdbattof the above

enz or.. vessel s e.g. for
case “?Lg"t“?ﬂ‘ “%“Hﬁgk ﬁ“'a#&he gt lmmg@g%ﬁb@e)tmaumabw 10° vp
the above combi nations (1)-(6). Exanples [0077]
Exanples of the present invention are explained

: rrjn awi ngs, however, the scope of the

3 [0076] f%@gﬂt ’?ﬁwg?& plothe; canges ganedherapeusis dygidiebe pecsampingsntion are
o %ag [Exanpl e 1: Screening of the carrier cell and : -
. such as,(1) prqombination of thy virgsHier pnesenipgicef treamehbadi ts cafthe cell, (2) a
o fol | owing experinments. were carried out .to screen .

. combinagap of thegyirus fomigynviilegicalximabnént piht @ntrier calh agd tHeedrcolytic virus
T proliferation inhibitory effect as the carrier cell.

+ for the fnfoitin iackhe seirien selAdEB al obim b3itioh AVt BelovoBagenomidas tb B above
oncolytic.virus for the infection to. the carrier '

'_ cor'nbm@eoms (Thher @dle@d\ai carsbibafidn Wik 8HUEF éipéeeﬁﬁev@da& Etted to the

gene, and an ovarian cancer specific 3B pronot er

: ';above t(dlmhmﬁBmp OB () @asombindI®X wiMES {rbs r |
- upper . 26, WO 2005/ 037321 ( PCT/ JF>2oo4PﬁzﬁlgfgF‘r}zﬁé’;ﬁ adfor £ Borphyrin

_ cempomfd &ddédgenke afdhe cﬁﬂﬂﬁﬁ&ﬁdﬂé%lﬁ@ﬁ;’to%ﬁal 5%%11‘#%?%%&“31, (6)’ a-

‘to . various carrier cells at-a ‘rate o

-l _ . combinhibn Gl theafdhdr RN f(ﬁ‘%uﬁfi’ﬁ' Héyem&%n ' & fh%d e co&nnbmauons |

ovari an cancer cell line- on cu ure day

'-1_5tzﬁ,g| bl 4 L. nhi bj t ef f ect
O MG R Lo Bt e f&fs Eff 4 cuture
- and pregsraﬁgﬁ}()? nﬁ@&?c%ﬁ gﬂﬁ)g}agﬁég\ég 2g%A?eaggﬂ{bgggff%gEg%\éggﬁé%r_vessels
' roI|fe ation inhibitory effect (1C50) for
- legfo %@%‘%’ef‘% Crfonagt el pal fpmgokadded mm@bogmmb%n@ns (1)-(6)-
o hi gher proliferation inhibitory effect. As shown in
the "Figure, the cancer cell lines-investigated. in
~the present experinent showed high antitunor effect

o Bxaml’lieﬁ an order of 293 cells, A549 cells, SW26 cells and -

HT-3 (HT-111) cells. The2930e||s 'A549 cells and

L -_[0077] %mele& &f the Iﬁiwnblftv@dmab@mexhﬁﬁiddcﬂeftrhngﬁﬁfdrawmgs however, the

Frol iferation inhibitory effects.
scope of the present invention is not restricted by these examples.

' [0078] [Example 1: Screening of the carrier cell and antitumor effect in the presence-of o
ant1b0d1es] |

The foll'owmg experiments were carried out to screer_l cancer ceﬂ- lines ‘v.vhicl-l exhibit potent
. cancer cell proliferation iﬁhibitory effect as the carrier cell. | |
{0079] Adenovirus AJE3-1A1.3B (IAL3B) was used as the oncolytic virus for the- infection
" to the carrier eell. The adenovirus AdE3-1A1.3B has E1A gene and E3 gene, and an ovarian

. cancer specific 1A1.3B promoter (IAL3B promoter) as a tumor specific promoter at the upi)er;



- .. betwecabolytths ohalpticiiru inae E@hBInAAAPof B Bndd]

In conparison to.PA-1 cells which have
carrier cells. HT-3 cells a@gl so exhi bi t\g(g%assﬁi%ﬁnﬁlqg HP20041015220)

high proliferation inhibitory effect to that of SW26
cells. [0081] Then, it was exam ned how was difference

stream; of BlvegpreoThé adetdvixs iAHERT AORY wal. - |
the oncol ytic virus and a conbi ngg{%ﬁ&‘gfd @ﬁ%&%ﬁgggﬁe?gdls ata

- rate ofv3(0uep/edlidfok @0 GRKE| &id ®eh lthe cdfef &ﬁls R&e:r? l%ﬁﬁ%bgaf an, Pivarian cancer

antiviral antibodies. As the carrier

el B o oy Sy, REH, OB e v

was i nfected for  two e res

invesugaasoaegk&gdgpﬁ@g_t ed 293 cells and their supernatant
. (AdE3-1A1. 3B 293 cel | +SUPT) were placed in a 12-well

100801PHR! @ciift & _ f_the anti-adenqQyirus,

[00BOIPNE ol I YooR SEERERR b IRl 488 Goofecicricab st the graph
o : ' ce i HEY..had, been. cultured from .
shows t@%lgﬁ%l?\g%rg glgﬁagﬁ%goyl_)_ll)talﬂjge]&@rﬂrpl_lgaeéwg\}plpggorgrﬂffegb @iCse)- for each cell

L ed by . dilutian of the antibadies - with .
line, an%‘?#eg% ?%ﬂﬁ??%&&m ﬁl“fe‘?lg{l‘?f Rrafifestion sphibiseryeffees. tsrsbown in the
- lLat casg:of only the qncolytic virus, the L

| flgure,a gncgl\?(i"er[lfgﬁ ]}Q&Eéf-“l _g%tgdM§h%@fﬁsmtsqx§e@menhshqwd high - antitumor

' .12-wel | e.at a rate of. 1,000 vp/cell, in the . .
- effect i ,aggéfi?egpﬁﬁ CﬁlﬁeAaﬁQ el SNOR46r aedls and HESH(EE-TINeells. The 293 cells,
_ AS4§ e_nl_tu‘gg day. five : the respective proliferation '
AR5 e gy Mlyﬁ eils exhibiled abank £00-6dd higherpolifelatis) inebigory effects
) i nyestigated. [-0082] The results of the above o
n CF"“%@EE@PiF?rg’ﬁrl gells whighrhave beew nscl asTdaeriaratells.CAT-320618 aldo exhibited
. .. the graph shows the dilution rate of the o
similar Jgh prahgrmmmdulsibamﬁ difedt esthat of W66 6dlisf er at i on
. ~__inhibitory effect (1C50) In other words, 50% ‘
-, 10081] Skheni fite was iewaminedi bowowys efiffashicaras tl%bgﬁhff@ﬂtiggring%my effect
cells:.even at WO 2005/ 037321 (PCT/JP20041015220). 27, °°

' ~whereas 50% proliferation inhibitory ef ﬂé%?ﬂﬂ%&ﬁ@ca@excdl,
in e et ot iarkaphaa e 0 Cipeop ) BT s
oS0 S APFRLON I8 L HILOKL I LRI st

A1 e 95 PSR bl 15, EAT L SRS ) v
s antibodies in the

placed REFLUER ol bt pERERCH A abhateiontsas mtdhadies. ipereh well, about

: ~cel | d its supernatant (AdJE3-1AlI3B 293 cel | +SUPT), ‘
50.000 845 of 5 avaciar, R ael N KIS WA geerm cibud fasn the pieceding day.
' The. %AgEs-lAl?:B,-SUPT), (3) afiltered one with a filter
. Hhe-angpadanoyius fantipedies Were prenaredh by dilntontofi the nytibddine wiit §00-fold
... (AdE3-1Al 3B, SUPT, filter) and (4) omy the adenovirus - '
antibody titer-to various antibody titers. In the case of only the oncolytic virus, the adenovirus

AdEB-lAl.S‘B was administered in the 12-well plate at a rate of 1,000 vp/cell, in the presence -
A_of‘ the anti-adenovirus antibodies. At culture day five, the respective ereliferation inhibitor;v |
. effectS- on cancer cells (HEY cells) were in\:fe'stigated. | |

[908_2] Tile results of the above experiment are shown in Fig. 2. The vertical axis of the graph'
- shows the dilutien rate of the anti-adenovirus antibodies 5;50% proliferation inhibitory effect |

(ICs0). In other words, 50% proliferation inhibitory effect was obtained for 293 cells even at



(AdE3-1A13B). The results are shown in Fig. 3. The
vertical axis of the graph shows a di | M0 2603/0BR2IGPOfIP2004/015220)
the anti-adenovirus antibodi"es at 50% proliferation
inhibitory rate (1C50). As shown in the Fig., nore

ffect was obtained in conparison to

ntitu
ab"“t% fg‘fd’%‘ﬁwﬂ "8‘8231}3‘9 ?@H@Wﬁ%@v 185 wharedsdi0% prolifgrade iblbifory effect
_ H ; 084] About carrier cells of 293 cells,
was O%Zﬁ j gndy € BOE}S af ahent §09-folddilution retahrfold antibody titer). As
h rﬁl golfe atlon inhibitory effect on the cancer cells ‘
Showia ? ﬁ@@%"l‘ Icﬁat edibifed: e prodifentoon ifhii(ory Jeffect even under the
absence - of the anti-adenovirus anti bodies
Condliﬁ%?ﬂgg%e@ub dlt%!-‘nti body titer. The results are shown
‘ Fi.g. 4. The vertical axis of the graph shows the-
f0083h§d®§ﬁﬂbfﬂlﬁ Hgolferation indhébitosy efifecultd FRY dais fula¥ Einvétigated in the
. shown in the Figure, the nbst potent proliferation
Plﬁseﬂmmfbarttm@enoaﬁsemmhmd&s dhtthé et wing rtoAlHidns; &) Ld¥RIvErus mfecled
used as carrier cells in four kinds of celI's. That-is,

. 293 cellimichits supmtriatamt A dBBAAAGE 253 édMf+STPY, ef&@ﬁ%eﬁ%hi:émhtﬁnt containing |
' the presence of a. sufficient anount

- adenogirts {AdERQWIBES STERIY, 3B) 2 AtedAt bROWIHSa HIPRSIE 0.2um of the -ceu "
conpl etely inhibited the proliferation of the Pm

o Superm ebn@ailins adepirhe(QdES- WRIQB%@P?GFR&%EH@ (4) %m}xet(lj\e adcnovxrus

anti bodi es. Ot her three kinds of cel | so

".(Ac‘lE?ﬁWAﬁBB) ET¥e Ris@led bes ald n& 830 gn}é’ ¥ Jic8C hxib %fttﬁg ¢ graph shows a

presence of the antibo e cancer

dxluhdrhﬁi@@ﬁ’th\é" ahfl- A ﬁé’\ﬁrd@%ﬂ%@ﬁk qggﬁ% Lé‘ghfé?éfﬁmain ggtfé%ycxga:rjé YiCs). As

i n-frequent adm nistrations beca

: showrPfn ﬂfé"f"fgal ﬁléfé“g?tgﬂf &Rﬂgmgf gt‘é?t]t a§§¥ rfeglhléldccmq?aé{;pn to the other

appl I cati’on e carrie

, t I1s b [t [
ot B IR ke
R M T T PN —

- our KII’]SOf ells as the carrier cell provided
'Pf"hf?fé}'t‘%‘htmhé qry (FHRct omy thet cancppogls) HBX avas| mvestigatedviny the presence -
: antitunor effect in a nude nobuse subcut aneous tunor

: [Ab(+%%¢qscn%@b(-)ﬂ of he/antixpdénouiros amtitfodids Tofvinep@00-fdd midbody titer.
' . cell infected with the above mentioned adenovirus

* The reapgitgate AhowBimAig. #niks vérjedledisusfithggaph shewsmiesRrmber of the cancer
' subcut aneous tunmor nodel. In the experinent, human

- '_706118 @ anltem dagrfter AsesliosviRMcle Wgue, ﬂh@ﬁlﬂsﬁﬁ@@ﬂﬁb%hferatlon 111111b1t0ry
transpl anted to .5=week-old nude nouse. After four

. effectwelkdtai@@CRhGRABLS BelfiOlbreWasd hLARELERIR hi dﬂ&ﬁdé 6‘1‘&11% That is,
: massi ve tunor of about 10-15 nm di aneter

'.zlidmnﬁ:ﬂ&ﬁﬁﬁ df adehGvikdRfecka M W@ﬁs in ﬁl%eé %se‘eqme -5?% srubﬁgieﬁts amount of

. are graphically shown |n B
anti- agﬁiﬂ@%&%ﬁ%@g ?L%thbog?&%g%logt ¥mrg?clh }iﬂﬂgedt suI tst’feratlc:m of the =
- -targettgaﬁgéf cells despite of the presence of. the antibodies. ‘Other three kmds of cells also‘-
o showed sufficient prohferatlon inhibitory effect in the presenc'e of the-antxbodles.
- [0085] The canger gene therapy with vi-rus was consideréd to have a ,diiéﬁculty in frequent
administrations because -of production of ,neutra]i,iing antibodies to thé virus. However,
application of the carrier cell established direct infection to thé target cancer cells by cell to

- . cell interaction and frequent administrations became available. Furthermore, application of



round represents "AdE3- 1Al. 3B" which ar%t2 /3$zsiul S _
of administation of 1x1010gyiral particrés pars fifgeoevoiszo

of the adenovirus AdJE3-1Al. 3B, black triangle shows
the results of admnistration of 1x107 SW626 cells

the abgrermersiomed fouifkaats@d celd 4dyhk ke d, 3.1 Al 3B
at 250 vp/cell. Black rhorrbusrr%g%gmg “f%“ﬁ]tfmmfeffwt

© [0086]dBmbmpRL: f
Ty 3k VoD affcuiioh et 2 S‘mﬁ%ﬁé“bvcahsﬂs' i pgscen

. Then, dquar® aati@¥Eort &ect S dhS cQliep Y git &’1% P é'\(r)f:? mentloncd

A549 cel |l s per nouse, 1nfected Wlt

B denoviaiEAdEL t n the, Figure, 293
adeno iers andﬁig?igwgée)lq%é%‘lt%i %arrﬂ\ﬁgrmouéglspl%cug%miitumor model.

.Tn the 6 nedn® ive tynor with about

o ) 1)8@{15 n‘mlgl anet er aggz?aﬁc Ceh%%l\g&s fl’f%e‘% CHiagpously é‘iﬁ“splaﬂt@d to
§us 2 % oI | feration jnhibjtory

> weefy?e‘g‘%&e‘lf‘%g% ?%@%\? el B Sikagmes into a

cut aneous transpl antation of human -

_. masm"%?%ﬁ"gﬁ"fﬁégnggﬁﬂ- Fiﬁalllefeé gk chipnge midbe v volume was,
s are 6. As shown in the

'°bse”“y) erhee@#“égsrﬁi% Fap E ﬁ?ﬁ OWtIH EigoutIntthe gepimblichmguar represents

‘ el y. di sappeared, by the use of 293 cells and -
_ “contrg 5%‘1@%?1‘3 th e %‘i‘grfr fesix dmfssinjewioneofcBBS$ dufeoiwtd. the tumor, black
d gn% ete“d g‘gearance of the tunor in four out of
- roun erlp GW;FCéS‘ BB exhigh| ase 3he Irasulisvaf atministiation &ftf BCr0'. v1ral
: 1|n subcutaneous tunor nmodel nmouse with normal i nmmune -
paruc oS R dRpuseheinthe; aflenpviousaAdES bt 3Bf bk tﬂfanglbﬁsh@&@qﬁlé results of
_ g{ene therag,;eutl c drug of the present invention was ‘
adminig Ffiesof dad 8 dS Wi gl OpaiBinb e B fled Flith Be s8ebvidis AdE3- 1Al 3B
. normal inmune function. In the 29, WD 2005/ 037321

at 250 vpeilo BRobahonbae Shoves tes kesans , of%@ﬁﬁm@tﬁiﬂ&nugp‘iXF?W Qﬁﬁ cells per
was investigated in the follow ng conditions

" monse, Gufeciednwitante adawiras Y- 11 SR Loy L BREAY o
transplanted to the syngenic nodel w&?c Sq%e' Shows the .

' "urd»a neihistef Ce, Ve U5 |
.res_u_rs Ad}gl o ISSB at?l g{\?lg?g 01#3 "efl@&%gg’f‘w#bﬁéfgﬁé {}f) e adenovirus

'AdEB mad s ad nt o
N o?”iﬂ?ﬂt 2@‘1’ eee A"{ﬁ‘rﬁ’\g@{ﬁ“@? ﬁﬁ&@ﬁ&grﬁe Hﬁ%ﬂﬂeﬁs carder -
- dvanc.e vvlth an adenogvirus for -

ccls ShRUE Eolits ARLAGH:S ‘?ﬁ‘ﬁe&fﬂsweéwg%w%ﬁ%w 10kpmm diameter 50

- H b I
s BRI SR Sl SRS Y oy i
7 nore, A549 cells infected T
o087 éﬂ‘?‘ﬂ“ ﬁ%‘Be‘é‘b‘S‘%‘oﬁfu §@§HMB|WS ewried out bswbeotan2sds transplantauon-

vp/cell followed by radiati on exposure were six tinmes

_ of hum atiag cancey cpl,lﬁ ]?:A-d tpbﬁ-,wpebahhm(di:)meuse Theesults are shown in Flg s G

6. -As shown in the F1g the masswe tumor w1th about 10-15 mm diameter completely

. dlsappcared by the use of 293 cells and AS49 cells as carrier cells. SW626 cells showed.- :

complete dlsappearance of the tumor in four out of five mice.
. '[0(}88] [Example 3: In vivo antitumor effect in subcutaneous tumor model mouse with normal
- immune system]
Then, in vivo antitumor effect of the cancer gene therapeutic drug of the present invention:

- was investigated using (CSTBLI6XC3/He) F1 mouse with normal imnmune function. In the



adm ni strations of PBS buffer into a tunor as a

control. [0089] The results of the abov&oeNI7BITGRET/IP2004/015220)
are shown in a graph of Fi §9f 7. In the graph, black

square represents "control"” which are the results of

e, above conditign (3), .black round represents
expen{n%gt( 33(%5%&1 AR E% ecfr Wag Havestigaightin foblewatgowenditions; (1) the
i ti OG%&%) wi thout adm nistration. of the
OVa“aﬁ&éﬂ‘if\‘iu"P cH | WiHe B atanealsly teasplented tBihackngeniangtel mouse.
gﬁgresents g+ ) - A549" which are the results of the
fter 98 eoMAre i/ox#3(2)ls infecthd adthi fiesddeabving AIEI-DSB at a rate of 250

: adenovi rus for inmunol ogi cal treatnent.

vp/ celh\&%bp‘m i endintionexpyymee acken sivi tinss bdwind@erdd ifth a fBRAD 5-10 mm
, was used for the adenovirus for inmmunol ogica

tumor (Bapn@riveckidd esygedic f inodel ynoust WES iMBunRSENRY iaflWnce with an
' with inserted LacZ gene in the. downstream of

-adenoyjfusnfor enmuaslogivalwednyiciih & frefilgree nidﬁﬁlsaﬂl@‘b%qﬁ&f‘éﬂn%xo&lls OVHM |
(1), without prior inmunization by adenovirus, showed :

B wg:re sgb)%talmmslgrumspleﬁtﬁ@ﬁt a kinitR M {rep %thttﬁattd"f?lfﬂﬂit theh, after 10 days.

whi | e the . above condition (2), with

. or moieTASHY ablisDMmERYed SRRONLI AR PRAET, t |
SR effect 34 days ther t he stngrt L r#ﬁ?%?dr? z{l}agér:%g 230 VPlceH
. followt:(hb trddRtioN\@gp &R P
b e K ool 41 155 R six dimes

- adfmm%ﬁﬁ’t‘i\b’hsmf HHELER b & tultng?apg[:ﬁlﬂ% &and dramatic

antitunor effect 1n mce w trmal i mmune system

[OOSQ]@&F}leE:ﬁtsfo thd' R dye %Qﬁérﬂgg% ?é @ﬂo%rgfxﬁangré&]& gF %ﬁgb% ﬁ Hﬁ«ﬁ graph, black"

y|n ducti on an rarsing o

: t R 0 he a t r on of.the
,sCJuare %Ernég{a/ﬂﬁ% ugm\k‘&? yl\ﬁﬂghnéf eLgsu srggs clwe[ g@@@}on-r@é black round‘
Ql QVi is infecte fromthe carrier cells
represhl A\a5-£.s 3@?‘5 b gy wbg;esggswﬁ Sz 3hos7 3ondition (1), without

1P 1015220) cell. to cell interaction, :

-adm*m%ﬁéﬁ? %&Fyﬂ AOYiFus fos igymmnologiae) treatmieat. aBlck driangle Tepresents
S , Qred to exert cell lysis (cytolysis) action to

- Ad(" 2%'43 lEeh rie) the gosalts of gaer abayemondisions(2), With edmindstration of the

‘ gene therapeutic drug of the present invention is o

' ade“""é’é‘ﬁsfoé dpeaunodogiead uretmaite Mon@iblifepabicl ype \Widehd virus eaving no El:

living body by prior adm nistration of the adenovirus

. gene wags bk ademadirus ferinmanhologithChieat@bhi VG %Peéiﬁ@all it was an
oncol yt| c adenovirus infected target tunor cells an

- adenoviru weidls imertpd BheZ Rateinate dBkindirad iof :
.adenovirus infected tunor cell r\ 8081%?0&@&%6{1 s sh?wn by the

' Elg, therfabové aonaftiohh@),; a‘i@dﬂ@ﬂﬂ ‘bHer 1&&&?@&@5% 1ru§1 I;imwed 20% - -

"~ is.considered a cel fusSi on cause

 antitunfrgetEb SROWmgRok - Bl GRS ag?mg%%gf(g%“ OB, with prior

after overnight culture

""immuni-zQﬂiQaﬁobﬁ" 'afié‘flovmgéh%lw%ﬁ Rfked Snidhor ec%dBe-Hoa/ays “alter the start'of .

o adrmmstratlon and the tumor was completely diminished after nine days with dlsappearance :
of Iymph node metastasis. As shown by the cxample the potent and dramatic antitumor cffect |
in mice with normal immune system, despite of their antibody production, might'be ca‘used_' :

: | by induction and raising of the_CTL rgaétioh within thé living b_ody due to the administration |
of the adenovirus for immunological treatment. | |

[0090] The oncolytic adenovirus is infected from the carrier cells to the target tumor cells by °



- fusion;capied; by,

I nacti vat ed by W irradiation into a well wth A549
cells cultured. As shown by,arrow mar ks WOi2A050pi32 IRPJ/IP2004/015220)

admi ni stration of the adendVirus caused cell fusion
and multinucleated cells were sporadically observed.

ceu toNe11Sik el ctigh for A549 cells without
adenovi r us %&%ﬁg? ?ﬁﬁ%ﬁa??ssl@emﬁob celly) ang EG@Eflder to exert cell

h h [l f
lysis (E’ftﬁl}'sﬁj %ildnrﬂ)%gé oﬁ{/ﬁa Erlhelﬁig éz%tg%tgtlﬂlptgr z(j:ltgl]lsc &gp,qag@selr?ggm? ;}ﬁarapeutxc

- a cell” adhesion't
s AR OB, SRR A e gy S
7 body 'bgc higgl; :ﬁggntlﬁgtr%oglnog %If?ﬁﬁdéxgxyg%ﬁf \f/\(@y @%&g%%fgigﬁttéqggnggt which
| : eymlngfrég ggené ?E’&I ngg?aﬁéve gb’it 1? g?%lnt{agg Lm?qerljlpe?ls arrﬁé/ aﬁ;gs tcgmplete natural

' eptj de, recogni zed as an. antigen
o ehmmé@c ?fotg?f‘ ‘?P"‘r%ﬂl F‘H%‘?Flﬁiﬁirceﬂ-‘el I's may be elininated by
7[0091 @n CTL reactlon [0093] [Exanple 4: Antitunor effect
Lt lfyns maones of nfeetion ¢lictha adprayins éo theTtaget tlmtdrldeﬂ@bonmdered a cell
ef f ect bé\et he use of a m dkne pronoter vas

ezyienpygus Mg ( 8)showhahe réshit ofe@idrbstopic observation after
_ i nvestigation of m dkine (M) nRNA expressions i nhuman
OVefm&Il}r“gltb}@I from Eihtp Bémllﬁﬂfiﬁldnyom RORvirApafttd¥pdYeell R the aden0v1rus
excessi ve expression of the mdkine nRNA was

- lnac_tlvgtgg Sy LEd incattiatedn D@ atwedl WONRAS49 ld:@ﬂs aftddd. o a3 %ﬁ%j\v m'lrks
anapl astic astrocytoma, and in diffuse astrocyto

in the Rigy sdmitistrationasthy adentias siaed @Eu Bahsslied 5}%[ h%b%é%tdi’cﬁ%clls were

in many cancers ~such as cerebral tunor

' sporadivelly whsersbhwNot figehr el n n
TRNA expr essi gn byl 37 t‘\ﬁ%‘%o%é%&%%%%‘@ cdls Fhelbsle s:I‘denovu:us:

' _admlmstfﬁ%{Ee’éQQ§/Q15220) RT-PCR in four cell |ines of
. malignant glionas in a sinilar manner shown above. As .

{0092 b |
et LT T
W373MG. [ 0095] Fig

of carn‘é?ftéls 'hYe%ﬁo D \ifed VJJS?I\SB ofbe Eﬁfgﬁé?‘i“%c‘ﬂwis by ]@qulr{glrst and the

ows t e resu
o gAY By s s i

o s NMRNA. | Excessi ve expression of the. o
2 tumdr %Q%HJ\/GBF%’?‘&% Hatieopdnoyisys ilpfeczd 1 Mmet w9 celld may lead to -
[0096]. Then, a pronoter assay of the m dkine :

L | present %n Q&3¢ BotaRly antigen; (er, axpancenepcifiapeptidd yeaznizedas an anugen

N different -1 ength m dkine pronoters - (600 bases and
_ SﬁCOIldgﬂgb @.Il@) H%gmor ﬁdés m@mba malnmkﬂs:’r[, reaction.

(0093} [Example 4: Antitamor effect by the usé of a midkine promoter]

Then, antitumor cffec; by the u-sé of a midldnelp'romoter was investigated. Fig; .10_ (a)
shows the results of investigation of midkine (MK) mRNA expressions in- hu'mah surgical |
- .samples 1-21 by RT-PCR.. As shown by the Fig., CXCBSSIVC expressmn of the m1dkme mRNAV '

- . was obscrved in malignant gliomas such as glioblastoma and anaplastic astrocytoma and in

dlffuse astrocytoma Thus, the excessive expression of midkine is observed 1l many cancers

" . such as cerebral tumor.

-[0094] Fig. 10 (b). shows the results of investigation of midkine mRNA expression by |



(pGE.3- K600 and pG.3-MK2300) with inserted a

| uci ferase gene at the dovvjt,j tream of r¥ERREAITHE (PCT/IP2004/015220)
pronoters were introduced each above nentioned cell

line and their respective Iuciferase activity was

T roerter activit The
R PC}T{g}éS&%ﬂS s oq‘ n‘? nlﬂf"f 0111 A Silar magherst @%@r@pm As shown

| 0Q b I h than th
by the @fég %d %:émrb{émgle%se a@sgr‘fe%elﬁgﬁﬁ ! tqﬁ;qsg\%g:xp?%m:og@ the midkine
. h hemat
e B2 Grods oIS Jpe) ienov us

: havi.n jne pronoter designed in the
mwﬁ%%sen 9§ SHP%s £ }f‘Fg’ﬁ’t"“H inypsfigatian of mydkine profein expressi®00n above
e nce or a 2,300 base sequence was ‘i ntroduced
_ m"'“tl"g?ds 3‘ eléﬂfo"f‘y R’%@?f& Plotting 9aalysis.gNo e2piebsions kavdotrttein USTMG
' lg géﬁ? i nvestigation of E1A protein expression in
as Welhio TGespiee espxensior|of the madkiné podteid wibd bbdehyedein U251MG,
: types of adenoviruses by Western blotting - analysis. -
’Lb319ﬂ§déﬁﬁﬁﬁ4 ®n the Figure, expression of EIA protein of
adenovi rus was observed in m dkine expressing U251M)

[0096] [Thea,0 RIS Ssaphpf ﬂiwanldkﬁt&x:Wnﬂpemfmﬁﬁel]pﬂier d&periment, acttvtty of-

AdMK600 havi ng a 600 base | ength m dki ne pronoter.

- :', two difforgtdenst midkine fprdmpent @00 bags . aaB 2e30088hséd) vAls! conffalddS Plasmids

includi ng normal brain cells by wild type adenovirus

_ ('p.GL?)-QVIIQﬁ\ﬁ)O dhd PELIRMKIAN0S SHtD Mnsefted faetucEérﬁséJ Eﬁeﬁ‘hﬁ tli@a&\gl}stream of

observed i.n‘all cells by control virus LacZ

- respectivieqrorhdtefayverhiond daéa tbﬁe‘hldh taﬁ *f mg
.~ _investigation of cancer cel %romi %?gﬁ%e “Hldbﬂl?“ respective

o . Juciferasé hebilitybyad iakegi Wﬁ,‘ﬁteﬂcﬁ e?ﬂluﬁt‘é?ﬁ‘@ﬁ(%bi%?%c g@%yrgﬁits shown in Fig.

adenovi rus (AAW1d) showed 32/

11 revéaRET ﬁiﬁ%@pﬂf&)ﬂ& fﬁ&u%ﬁrﬁﬂ(ﬂga‘% PSRN ggltlngltﬂ%a{)}/na%aoo base

effect 1 n all ereas a V|r

o A B T 008,

: prolTferation m dki ne
B r 51 3MG. These results -
100971 FELT0RY Mlowk 3 Mbma w%f el {hi Savelxts oo Rz ARMEnOvirus

essi on nd pronoter activity. The adenovirus
- 3“““‘“‘%@%% iz RYgPeigsofestgnegr il flice peasednexpeminisint ofyie midkine -
¢ f ect t%@ that of AdMK2300 having 2, 300 base ' '
©  promo %re‘tﬁ){é‘}%c% hatnsedpensor #2300 b@se(sy)lu@tmmst introdesed| 4t she site of
of investigation of adenovirus E3 domain's influence '

' :\'_,SSZbPon the proliferation inhibitory effect: As shown in

ure, AJMK600 havi ng E3 domain exhi bited about

- [0098] ftg flé?I )pthosrst therie$uilfseofainvestigatibi kiftroy A/ peétieﬁptmh’eetbn in above

- t hat, ~of adenovirus having
mentioned each cell line infected with three types of adenoviruses by Western blottmg—

analysts As shown in the Flgure ‘expression of E1A protein of adenovu‘us was observed in

mtdkme expressing U25 IMG, LN319 and U373, by the infection of adenovirus (AAMEK600)

o havmg a 600 base length midkine promoter. Expression of E1A protein-was observed in all

~cells meludtng normal brain cells by wild type adenovufus (AdW"lld) and no expressmn of the’

- E1A protein was observed in all cells by control virus AdLacZ.
[0099] Fig. 13 (a) shows the results of comparattve investigation. of cancer cell proliferation -

mhtbxtory effect by three kinds of adenov1ruses Wild type adenovirus (AdWild) showed



no E3 domai n (AAMK600- AE3). [0101] Fig. c) shows

the results of investigatigp of antlturﬁ?ﬂ:’2 PR (FGHIP2004/015220)
adenovirus in a nude nouse subcutaneous

transpl antati on nodel of about 5-100 nmm di aneter

potentt piatiferatioh iMi8bitdry Jefrec!i gﬁ}ﬁ% fc'é@\ﬂogﬁ?rggg ‘;a%%%{??%ﬁ” dMK600 and

results of admi nistrati

AdMKAIW0) B s.re e he.resul ts of
"~ adnini gdr%a? i on. o# a egg{t/%rsgg %‘é%ﬁs@r@h HAIMGhbiteryrifers only in

r t resent the results
m1dkuf?; %%S%g @iﬁi}fG f.N ﬁg%m %sege@%ts wegepvell correlated . w1th

adm nr'strati on o

" the resulls and bl ck round mar ks represent
e, he%?g@ﬂ SRR Bl Bﬁ?ﬂweroqﬂnyltpB'QwoeﬁmemusqédMKeoo

I d d howed
showetg %}i‘? Blr)rtg.rrl{ @?PFM qnﬁhpﬁgtowmt t%ﬁﬁg&f%ﬁkﬁ%&ﬂ I?av?r\;\ée 2,300 base

"sequen‘ééﬁ’ermgﬁs' on. In the U373MG expressi ng m dki ne, . ADMK600

as AdW.|d gave conpl ete di sappearance of

B ed difference was observed between the
[0100] c[‘ggoﬁoﬁbl)\@}‘?‘ﬁs i retlspf dnyestipmBnpf ddenoving Ehdomutshinfluence on
'.‘the Pfqhﬁ%r ﬁ%}gg \dLacZ. [0102] Furthernore, adenovirus having

PR st s showe lﬁrtbﬂtﬁlglre( AdMIEKSID having £3 domalﬁ
cells and ‘the antitunor effeéect -

hbeiwgctedtothe carrier _
_exhibit N-+olik ppientprodideretion imbibiwey leffevathan denraiadesbvifs having .~

that of administration of only Ad-M600. In the

| HOE'J'(E%@&MMMKGOQ%E%)Q | s and A549 cells were used as

carrier cells. Above nentioned U373MG cells were

. 7[0101] Fignkh(Q@rsheds ttioe rulte ok irblestigiidh JTRUGARSE AFAE of a3911(;v§rus in a':

mm massi ve tunor after three weeks. The virus-

- nude monfe suledtanaous 24inspRinta$iol 'm&dH] lbf éﬁo&f@@@o ‘P@@\aneter tumor. In. the

adni ni stered and the tunor vol une was

.Fzg b]ﬁ@lﬁ)Eﬁ(ﬁiﬁB&Zmaﬂﬁqypﬂe?&ﬂQﬁéq stdid z@hﬂﬂﬁ%ﬁ&f t\xﬁfd E._)r%e adenovxrus . .

- weeks. .The results are shown in

.'AdWild Madlé&gﬁ@& 'mSIRe WEp re§em3u{eer§§i§{s%f%gm?%g€£ *S” epﬂgms AdMKﬁGOV |

onl ME6OO, .and each

. h'avmg raezfﬁitilﬁﬁe ﬁ]fm@lgfnbﬁﬂcﬁt 81%@ gﬁlz?risgsté%ges;ggggf llqu{l gadnumstramn of

carrier ceIIs u3|ng

. :  o v, h t h Fi
oo L s PP 8 o BRI e o
f the t '
i B B AR e i s

renc .vvlth that of control. [0103] Practlcally,

. antltumpg\ygt?gtbple %Q,ngtwl&@ mdkmeoqxputselonvém ithey U330EG expressing o

and mal i Enant El ioma wer'e observed by application of

midking, AJYEE0H s el

~adenovirus -having | Al. 3B pronoter or m dkine:

,d1fferen5¢ ovdst ebserved ltdhweezmtiml gdutml wiithu ﬁgec’f&tﬁ oflydRBR ehu¥fe? 'Hﬁiieﬂhat w1th "
injected AdLacZ. |
[0102] Furthermore adenovn:us havmg the above menhoned midkine promoter (Ad—MKGOO) L o
© was mfected to the carrier cells and the antitumor effect of the virus infected carrier cells was. L

' _comparcd to that of admmlstratmn of only Ad-MK600. In the experiment, 293 cells and A549
cells were used as carrier cells. Above mentioned U373MG cells were transplanted to |

: .?—weck—old nude mouse to give a 10-15 mm massive tumor after three weeks. The virus

infected cartier cells or only Ad-MK600 was administered and the tumor volume was

ot NINEilA\Gae cmhplstoatisaphRaraned b nanek, No marked L



can be used for various malignant tunors in addition
to malignant glioma and is_ COI’]SI dered ¥ LW&EI7H BOA/IP2004/015220)
the cancer therapy of ot he?3t han nal | gnant gl i oma.
[0104] [Exanmpl.e 5: Influences of Fe and ALA on the
effect of adenovirus

: hi b| or
| °°mpa%5‘%§”e§§f§§§?ﬁb}‘g TIE AR SR Biok IndreeFieu Fadr MGOR” shows
te at of 10,000 cells/well and
the reslé e S fCt ?%A%o g(;ﬂﬁr and 8o RIB D TAS 4K /shpw the results
.5a/ . the follow ng day and the

of adnlgry?tgz}tgpgi cgr t{l?, br_us gggﬁg@ iCATFer Kg g nging 285 cplis amt 4849 tcells as carrier
cell al | tWelll s, The E&/%I iferation inhibitory effect of the

cells, rerperiiNAly. fis élr)é%v e ignee. Bmimsmationt ofrthé ivires dafpsted Thamier cells
I c{/esul sare shown in Fig. 15.1n. the Fig., the

showed, complely disapreasansacofrthp dumps Admaniftvionedf nlpfAd-MK600 showed

viruses at 1C50 in each condition. As shown in the

almost pp differencecwitinhat phednsrolof 50g/m of FeSO4 and the
adenovi rus showed about 20-fold, and adm nistration of

© . [0103] Sgaakically, fresadie dhatapaitic aitenou (HéSovaHiaNRen R HE n&rﬁgﬁhﬁk glioma
' proliferation inhibitory effect, respectively, tot

were olservsid| by apgieatinn ofumrienietis Stelekd 8549 EALORH 2Wklis hl'ftfadenovxrus o

- ovarian cancer cell line HEY was cultured in a 12-we

- having J1Adt 3B promotenvemddkind Brdifbree a4 e/ oMbl u@fb@ms The nudkme promoter
I 5-am nol evulinic acid (ALA) was addeg

o cdn be asnContvabibiOmalifn &0 Wkibrs inSHd%on @ @ rmlt QﬁorQQ/aHh 19 Qonsmered

the following day and the cytol: y3| s type atenovir

jeffect:thdEﬂacMhhc&Rh&ﬁﬁy afloddr Elﬁn%dh élmrr-lwe prolifer at ' on
: inhi bitory effect of ‘the adenovir was eval uat ed by

: ;[0104] |[E§Qm§fet s1 HfluRcdans re Q@Q{‘S‘S&%ﬁ?i&%m‘m m{:lb%ory effect of

In the Fig., the 34
'adenovﬁggdﬁﬁz,)%gﬁszzo) vertical axis shows relative rate

(vp/ ce iruses at 1C50 in each condition. As

Ovasiar? RO leBud ey Gt et B ShLELH QR OT 208 O/ m I%f{)()% cellswell and
' hi pi t t to that of '
FeSO, Q{aﬂ'ésne%@‘?%‘ﬁ% SasoTraRata % eg%eﬁi@é] S raimin 65waital or reug/mt on the

i an.cancer cel| line HEY was cultured in a 12-wel |

o "‘f"n"w“ﬁg 3@3 ¢ FHPIySISiPe @douy it AdGnAL 3Bnwase@Ril aall wells. The -

at a concentration of 50g/m, 5pg/m, 0.5g/m or
| Pfﬂhfefea?wﬂlawtqméﬂeet phienadaneyirug waaddiluated, byt Ieo GftenIfiysi duys. The
ype .adenovi rus AdE3-1A1.3B and .50g/m of

' results greaﬁhqm év.dfig. nix Tnche Figl Ahe \mentmala@dedhb@s eﬁaﬁvd\@ﬂb (vpleell) of -

S Only the adenovirus was added to a control. The
vu'uses lﬂ{m

fire pzohi conditiohi Ak shown éf fledtigat, IdMEnReaney bf 9@;1%1&1 of FeSO4
evaluated by .1 C50 after five days. The results are

- and theshdniovirns Bhved. @boult R0 ARd Fhit Enirk G GYE 'df! HRYmPBE FeSO4 and the

- shows rel ative
adenovirus showed .about 8- fold proliferation inhibitory ef[ect respecuvely, to that- of only -

:adenowrus administration.
. ‘[0105} ‘Next, the ovarian cancer cell line HEY wds culturcd in a 12;*W611 platc at a rate of
10 000 cells/well and S—amlnolevullmc acid (ALA) was added at a concentrauon of SOug/ml
_ Spg/ml 0.5pug/ml or Opglml on the following day and the cyt01y31s type adenovirus.
_AdE3-1A1.3B was added to all wells. The prohferatxon inhibitory effect of thc adenovirus

fwas evaluated by ICsq after five days -The results are shown in Fig. 16. In.the Fig., the -



adm nistration rate (vp/cell) of viruses at 1C50 in

each condition. As, shown }32 the Fig., WEaMEQ¥PHNRCTAIP2004/015220)
adm ni stration of 509/ M of*FeSO4, 50g/m of ALA and

t he adenovirus showed about 1,000-fold proliferation

b bi _ 0, that. af I d '
vertical RS S RY K TE (LR o ar frusaciiy ke ronditism/ s shomn in the

: and e adenovi rus showed about
Fg., %‘ﬁ@%{%ﬁ%{ E%%?.BPQLF@ P&@E‘h?b‘h‘é?yﬁ@ﬂp@ﬂs tshowhdt abwiut  100-fold
inistration, and concurrent

. J vy .adenovi rus. ad
1 - - - -
profifefiiioh iSHIBoR effocp At ol adsmorissrrlgiomstrgfion. of ALA

[01061%931&“6 adtsnovi rus showed about 200-fold -
. prol T 1 erst PERvEm mocety SelllnecldE Yt wast dvdtirest ingnl 34 well plate at a rate
_ adengvi rus Lnistration. [0107] As nentioned. above, :
- of 10,0 SRR RAA TR, biah kg aRonaentiedidh f Qhglndes pdfeml, 0.5pg/ml or
Ouig/s grol i f’frat‘i,.on ‘inhibitory effect of the oncolytic :
- Ongimbon th fllowing, day. injaddiionltie apidlysis bewdemovituseAdE3-1A1.3B and
o infectivity .of adenovirus and the anount, of virus -
S0ng/mdof fuaminglevulipiscacik (SLAA I wers added toasel lvedl, 0Ty @S Qtbnovirus was
dd infectivity of _adenovj rus and PFU assay reveal ed - _ '
- fd ﬁom&%‘d’ he pooliferation inhibitoxi ¢ffeet Of Bd laﬁéﬂxcﬁﬁrus%te:v‘aﬁmted by ICsp-
: ALA and Fe can.enhance antitunor. effect, because they
after fivednysi oy easles drbehdwh & Figy ity YInahe BHAR0 Yhd UéruEﬁ a‘iﬁ‘%‘l}‘nﬁ(ﬂs relative
- . _cells and.the amount of virus production wthint e -
adminigtedtion. rate [\Q)I&ﬂ]]) AL firifeskomn, iR & %oﬂﬂirt%m/ "Asshown in the Fig.,
- netabolite taken up into cancer cells and its :
concurrert adiministatiph OF SDREMNYIT FLSI0% 0% hhKSF ovi
"~ accunul ated by thgépo-r‘phy_r Pﬁ}é r@gg[%%ﬁ )élrﬁh%'Fﬂletge adenovirus showed .
- about LODPES18 bRt ﬁlhﬁﬁgygyéffdcp %'%Mteocft orﬁ?dﬁsiﬁnt pgﬁl’_l'?vsr BSministration.

- utilized for the phot nam ¢ t herapy _
o R T e LR TS0 S B A LR e Airus showea

- sbout 0O\ RAFEA AP AR e e ndfan Suly wdrPauind pdminiscaton, and
+ concur€f i shEuF BF 0 BBl o Gt pEAL Amdobe adondvors showed

| d protein synthesis.. Thus, the hene proteins ate

 about 2?&38‘{3\%8“‘% “Bﬁdlﬁ@gﬁf)@fr{feﬁém @at ofipailyedengvisne ddrirismtion.
“roto A€ adenovirus. i f the adenovirus infected. Therefore,
[0107} 3% fpentigred s abore. jbrpasy fpwndrshatb Aliss mnduFel eadkdddy tdhbance ‘the
- ... increased adenovirus production. [0110] The cancer - ,
_ proliferglinneinhiuiospefieat of treagnaiytichelepodssr A dEPT AT APIALASN Fe elevate
... well as the cancer gene therapy of the present - ‘ -
the “infeqtiyitst ofoAdercairus amidhdre anousRSE ke EMEaﬁ)&Ht bé&caifd 8Cdal assay
- .. by . concurrent use of Fe and/or porphyrin conmpounds ~ ]
revealed undremed AhReti TR lof ialen SARAKUATEPFUUSSayP e el HcMlased amount of

' a_deriov_irus production. That is; ALA— and Fe can enhance antitumor effect, because- they can '
o -increase the infectivity of édeno-vims to cancer cells and- the amount of virus production
- within the cells. . B
E .{01.08] -ALA is known to be a porphyrin metabolite taken up into cancer cells and its |
‘. ‘.metabolite protoporphy;in IX is likely to be accumulated by. the §0m11yrin metabolism. This
c'oﬁlpqﬁnd has photo-sensitizing effect and it can be uti]ized for the phétodﬁmamic therapy

(PDT) of superficial cancer, together ‘wi'th excimer dye laser.



porphyr| n conpounds such as ALA enhances antitunor

effect, even under an infection suppre¥ersOTENAATITER04/015220)
in the presence. of anti bod?es, by accel eration, of

the CTL response caused by the increased adenovi r us

0109 DAQ t ar get Concurrent 'use of Fe
[ ] gté‘r:ﬁlblg%brdgﬁ ‘r;[Ft%p nlgil”&&ﬁ VB teegiyatd bemornd forms heme

teirf onl eni ¢ nouse nodel with inmune
protei Sysgl?lg%ﬁs @R{Jché?rg 1’I:l ﬁe@s “@dﬁ?tﬁif[s@lelm]volvnd tiln eespiratory system in

t y using the oncolytic virus,

lntraceglg%c Ogﬁ?n R{B‘? Predugtionsnd Ppﬂplpfsynﬂhnslmdfmﬂwhdﬁeﬁlﬁ(iﬁotcms are
“invol aqs/ ALA i s expected to enhance the therapeutic effect,

VE & HrPteH‘léy nthess, j imeluding @r(aiuetlmotofuhechdeh@d;h%] if the adenovjrus
"mfecteii n%g I nvesti gatl on for optim zation of cancer

h Igs Pﬁﬁﬂ‘?lﬁ@ @ rib@rpcgpl’nmn toinedtefieut eydlig ©f tHehﬁxcreased

' ‘present invention] The follow ng a series of
- adeno é%ﬁé’l“?%ﬁ@fs was carried out to optimze cancer therapy
using the cancer gene therapeutic drug of the present
- [0110]Thpesanges geng Oretleude didg of theqpesenvsbdiial h9Weflfasi the cancer gene
vivo antitunor effect of the cancer gene therapeutic -

therapy@pﬁ@e pofsentipventioneodn finthen incodistat® tﬁ@tﬁf)&{tﬁeﬁfécﬂ l}? concurrent use
-simlar manner to the experinment shown'in Fig :

-+ of Fe ard/ny parphytic stoaneauds tsuok rasREA 'I"HB.H?@
o [ (C57BL/ 6xC3/. He) Fl, mouse] -wi th normal concurrent use of Fe and/or

.‘porphya;lsd:(nmpouhﬂs tshiéh QED&LA”EHE:& { t } : stion -
" of 5-week-ol d was i mmuni zed %ggg@g)r%ﬁ gleé uﬁﬁ%l an mfecuon‘

‘suppremm eorslitfoat inOfhe Of re¥dricl Soff 4 n Srea t , | |
- and twelve vvee(lz[;s later, g{/tgjlro?iéwn %%‘g&g‘ff Cration 9 (S{ﬁﬁn‘ Tesponse

| o Yo pUbOSADEBA K EASSTHIDNE Bt bl Mo o o

:‘P_Ol"l’h_yf('l%l‘L§ 283 s%@?@g&%ﬁﬁlﬁ?r@fegb&r}gghgﬁf{l %ﬁ)gzglnlcsmouse model w1t11‘

: 'immun@ .é:R{'b (QHLEasﬁ“IP% B at-a -rate of 250 vp/cell were

nls ere r. Anon-proliferative

- us havi,ng no El ne was used as the virus for - 3
(o111 q‘gmiﬂﬁ%%’%&f &41° fhe g%RYnEthg 'ﬁﬁw@cglpieéuwnue,acwurme ne of e and/or

" poroh I"iwnserted LacZ gene at the downstream of
porphy WB‘%B‘MS SHCRRE Adut 15 emeciod do euranby the\therapenti@effen, even if the

@IS used and i ntracutaneously administered at a rate
carrier gglls wed.-per nouse. The carrier cells, A549 cells,

wer e |rrad| ation treated at a dose of 200 Gy and were -

'[0112] Q@pfﬁmglgﬁeIre.@stlgaﬁmnhﬁgrtaplmnzaﬁonmﬂt&ﬁcéttth@rap?'ﬁisﬁlgofhe cancer.- gene - . |

5x106 cells per once and six tines in tota

o therapeutic drug of the present invention] -

~ The followmg a series of gxpgnment_s was carried out to optimize cancer therapy. usmg the.
- cance_r gene therapeutic drug of the present invention. |
- .i[0113] At first an mvesugatmn of in vwa antitumor effect of the cancér gene therapeutxc drug :
" of the present mventmn was performed ina sxmllar manner to the expeument shown in Fig. 7.
A.,usmg a subcutaneous tumor model mouse [(C57BL/6XC3/He) F1 mouse] with normal-
. immune system. In the experiments, .(C57BL/6XC3/He) F1 mouse of 'S—v\}eek-old was
- immunized in advance by the administration of virus for immunological treatment, .and

twelve weeks later, ovarian cancer cells OVHM were subcutaneously transplanted at a rate of- .



[0114] The results of the above experi mgghy houn
|n Fig. 18 (a) and (b). In3agach graph, PR on041015220)
" Ad- B- gal - >Ad- A549" represents the results of the
sabove nentioned experinent, "Ad-A549" represents the

1x10° celkupersnaisedd fomi 8i5: 0 ion oho Thyn | ASAL ST | (Rl- &?&dﬁnfected with
"Ad-B-gal" represents the. results of adm nistration

. the abeyfe metjonet edéabBrog AdED1 Al BERAIERke 6940 @ﬁc&ﬁ‘ Qreld £d{ﬁmxstered in

for immunol ogical treatnent), and "control

‘.thc tumepr/i gentmolifeeativesadensviohs atNThpi & Eat LA E u5%83¥ itl\1/ee_v1m_s for

buffer. Nunber, (n) of mce in each group avi ng

_;mmurmipgm&ﬂ $re;ﬂ$néﬂﬂ,qn6reh%eﬁﬁ5ally-r e aRE fd‘ égllﬁ b.r?l‘ﬁ’%n&#féd. LacZ gene at

observed results of tunor volume o nouse

B tpe dosappeindtof VEMW $haihidteP Siltott uﬂéﬁvgﬁtgfﬁ (&Y ﬁﬂaﬁo \Gas used.and-

observed results of survival -rate use In each

. 1atracu@"n@bhkklﬁ QdmehideBred at affﬁ’é'o‘?qxlﬁ? fv@[lf %Sb,@ese ragr-r HS' A549 cells,'

a potent in vivo antitunor

bet ween adm ni stra

Rt A T T A R
'rate ofgmhlggbp&%teeém%ﬁnstwggg that of the carrier cal | :

was i nvest msnt was, simlarly.

r that i.n Fi 8 except for the various -
{0114 qﬁ‘%ﬁ%@@‘sé’? b, BBy xpetifhent fis sho R el i a0 AbLde posh graph,
"‘Ad-Bg ‘gﬁr}%/%us AdE3- | Al. 3B.wi_.th car rier A549 ceI-I at 50 . _
. p/ cerl RIS Qe ggs tﬁéf thsothe vemntiopesiexperiment, “Ad-A549” -

) P re show in Fig. 19 (a) and I n each '
_ fepfesegé tglﬁ resu Z%a clegmg\ﬂpon of enisihe eatger g@lszszyml -F-apl’ gepresents the.
" results. ‘%Trsn resul ts.of experinments vith above mentioned

ARt qinpalyy dhes Ad-Bzal foseksatnmng (moekas the virus for
weeks and 16-22 weeks, respectively. Number (n)

S 0-1 .
. lmmunéjpgff?@k &reptinanik; Hngr optinky rapgesknssethanicsmitss of sdsiteivationy of PBS.. -

As shown by these Figures, the best antitunor

- ‘buffer. gﬂlﬁtb@f (Meof micimeavh@rodeinvaiotiee amntaloReHoWOby n=5. The graph (a) -

2005/ 037321 (PCT/ 1P2004/ 015220) 37, administfation

’ ShQWS thetobserakd vesalts of nahorlibldime WEekéh mﬁﬁsesﬂﬂ\é{fbd?%patrﬁ\fvely short period |

present experinents, when the adenovirus A

“and grapht(hpsﬁowmetdb‘ééﬁré@ﬁeshfts Gl Bmi ﬁ?ﬁt@%f?ﬁo&s@?%\éhcﬁﬁjgr pﬁrfor a Jong

I mmunol ogi cal - treatnment, the CIL reacCtion

weeks. after the a m ni i on

; -Vpar.xod | &5 GABFNIBY QHedeOgh ﬁQ”§ S[{Ht&?olw Ol%gtanr%fatprggp vﬁh:tcﬁt was observed in
- “Ad-B-SIPPA®49n, Of infection due to neutralizing _

ant i bodies.” [0116] Above menti oned adm ni-stration

O S R SRt Bt

nical app

dmnlstrtlonlnterval can be .
_ tre_atmeHP‘IaHd %a fhe Carticr ceﬁ ‘was mvestxgated This expeument was. sumlarly camed =
- out as that in Fig. 18 except for the various changes of the admmlstratlon mtervals and_
- infection of adenovirus AdE3-1A1. 3]3 ‘with carrier A549 cell at 50 vp/cell.

' The results of the above mentioned experiments are shown in Fig. 19 (a) and (b). In éach

graph, “2-dw”, “5- 9w”, “10-15w” and “16 -22w” represent the results of expenments with -

.above mentmned administration intervals of 2-4 weeks, 5-9 weeks, 10 15 weeks and 16-22

weeks respectlvely Number (n) of mice in each group havmg five animals is showr by n=

As shown by these Flgures, the best antitumor effect was obtained when above mentioned ' ‘- |



nmade short by the use of inactivated adenovirus

Ad-B-gal as the virus for gmmol 0gi cal WOrPEARRUPCTAZ)04/015220)
investigated. As shown in FE’ . it was found that

when the inactivated adenow rus Uv-Ad B-gal by UWv

 administ |ru I nmunol ogi cal . |
: mmtSrrggtt%rrgltr%&QI ﬁ@éaeg goﬁén H|*§'tt|h5tp?‘?§ﬁmi FRPEFigigNts, when

, S _0Or three Wee shows favorabl e
the adgﬁvfl?'g r%dfb‘ gfﬂfl\% F"“‘t 1Kaphyakion;is, 3 '{“Wﬁ?lieé s dite vimes fpir impgnunological

N r ol at mrent can shorten the above
treatmérﬁ Q f ﬁf’ﬂ%’tTé‘F DI Fnsislerad tor hecame pre®mingw it bout 10 15

. [ ve nentioned experinments were sinmlarly ,
weeks affef Zléed A%Elcnqt@tlpﬂog@%m@ )Fb‘é‘? PyRnTessionsefoinmbeckinn Fug. to ]I&utrahzmg
xcept for the follow ng points; inactivated

a%now ni s UV- Ad- B-gal was used as the virus for

. 0116 Inol ofglcal ‘treatnment, the above UV- Ad-B-gal was '
[ ]' FVgane P@Gﬁé‘ﬂ?m%@ﬁi% intesyalds @lrefarab}grtte lmfshb)(hﬁ?com&deratlon of
: per. nouse, the above nentioned. adm nistration ,
- the clipieplARplication,Flesns aihetheo thé abevarmektonelaidmink kton fritd&al can be .-
weeks or six weeks, and carrier A549 cell was

. ant1b0§

. made shiorieby dbe whe nf itwetinated cudenowinAdBa: “Blgel. BRhatvids rt@lr @mﬁfunologlcal e

50 vp/cell. Number (n) of mice in, —each group ‘having -

. treatmer® wm iredestigateds howshddyn i Mg, 20,0 18ds foula (Rak %H&Y\Qhé Bfactivated -
results of investigation of dosage of the virus ,

= adenowihoy ¥ V-AdM-gaANBY WV- AdadBaGal  WRS ubseds e t HifusY 'f(#"?m}ﬂ?fnologlcal. .
- immunol ogi cal treatment. In this experinent,

. treatmatft, tifeeabdwe- MendRorgal adMERiEABDA Stk h] el @f‘g&x o&eéll?élglﬁ tiBe weeks - -
-to 1x1011 vp. . The experiment was carried ou

_-_shqws stawbiaBlel hn%ﬁﬁrté@ctsﬁﬁms' nnéi:étlg’l'u\tl&l o?xtﬁ? p‘gl{&so rf(;(rakfr%\xlnunologlcal '

" mentioned administration interva

_ . _.' e txéatméﬂﬁ%léﬁ shc;ﬁb% thegdtve rﬁ%d taﬁx%nlguzﬁ éfal‘ﬁ’é‘?? ahout arﬁ)\yeeks

- UV- Ad- B-gal set at gave : o "

o A o A R s
| 3 7 PCT/lPZOO /015220) [01 -
showniglie JE8 X808 15 B FOUgine b Gt eatel ~enpeas gb%mqﬁ galwas

: ef.fect of tu ni zati on (tunor vaccination). .
- used: a%\gxg aF fIBWBB‘g%@ Agmj rqafmgH(, %gbqum;t -Briabwak yntracutaneously

Larale gk 134
S ovari an cancer cells OVHM were subcut aneously
- were sl imUyseeameeks, dounweelke fofe WedB6orcsk | veeek§i il tarien Ui4p, cell: was -
' squanous ep.. cancer cells SCC7 or ovarian, cancer

. stered at a rate of 1x107 v er nouse and
';ammm%méh @w P P

Tt PefORNOvsEe dienahiave meritionedd adm«aﬂstrauon 1nterva1s,

B} ,mfecte@é}llltls ﬂlmmmmeAdEBGMHBBwSi yate bf QOS@J/@W @Hm%erf(n) of mice in ;_‘ o

“rate of 1x106 cells. -Then, AdE3-1Al.3B i nfected A54

‘each gmplimvmgrléanadmhsﬁuﬁio@ma@@ﬂm rate of 5x106cells to

mce six tines in a forned 5-10 mmtunor (in the Fig.,

- -[0118] Fig. 21 shows the results of investigation of dosage of the virus when above "

. 'menuOncd UV-Ad-B8-gal was ‘used as the virus for immunological treatment.. In’ this

-expenment the rate of the UV-Ad-8- -gal was changed in a range of 1x10° vp to 1x10M vp. .

B _l-.The expenment was carried out s1m11arly with that shown in F1g 20 except for above

_ mentioned administration interval was set at six weeks. The result showed that the. rate of
UV-Ad—B -gal set at 1x107 vp gave the best antitumor effect (From this result, the rate of

U.V—Ad‘-B-gal was set at 1><1_0 vp in the experiment shown in Fig. 20).



shown by " OvHM RT+Ad-13-gal - SCc7" and _ : _
" OVHM RT+Ad- 13- gal - - >OVHM' %& The adni nV'S PEVEPHFGEEP2004/015220)
showed marked inhibition of tunmor growh and

proliferation in conparison to the control group (in

[0119]tHig. T3 (h),and I Howk BIY LSO S lﬁ%&ﬁaﬁ?%ﬂf gég??gt ?gﬁp‘{ﬂ imimunization

carrier cell w thout tunor vacci

(.tumorr\ﬁﬁbﬁﬁﬁéﬁ)sAbeMehHHHéd Wﬁhf@gqgg Ay, Hngaglﬁé}{ebﬁéyﬁg%mstered at a

w t hout tunor vacci nation

te of (&G & ted HM f ol | owed _by_t he
e e carri "ék?f) Crg{ﬂ?ﬂﬁaggtaﬁéﬁ eyg § Pfgg\/ CPlPﬁB?“’éHﬁ?}P@fl @Vvgrian cancer

ol RRRRE Sl A ) oL ] 348 tanonsty,
SRR A e g st L
s RSB S L b ot e rate or 1001

: adwm%‘éflﬁ96t SRR SRIDSHB B meamis i S ot iﬂn%iﬂiéﬂm Fie,
* shown %Eﬁﬁ%‘ﬁﬂﬁ%ﬁg RO oithszﬁ@lﬂmVHM”) The
i.nhi bition of tumor growth and proliferation in

L admlmita?same% shewed emadkedr dnhibigiooupf (thmot f@oﬁﬂg and" @cﬂﬂ%mﬂon in
' represents OVHM tunor treated by the carrier cell . '

o compawopﬁgdhe col@tmirgromafmlthai*‘lgamsm‘:’ﬂ’hrdiﬁ%skﬁ@ SO QvesraRdated by the o |

.+ _.in survival rate. [0121] Above nentioned results show
. -carrier e¢lhwithpet tmor vacuinatishf awd “OWEINIE r€ésahBENENE Rl treated by the
tunmor vaccination with different Kinds of cancer

- ‘carrier cell vdthopOhi2i]r veeinatiér)e Egddepaly, 8% tl?éjmnfﬂr%ﬁflhht%h Qkth irradiated )

atel ocol | agen together with the carrier cel

oVHM fotlesietl h9ttRel carkir béli GreRUREY, 'fHﬁ]Péd og@ﬂﬂ t&ﬁl}} éodlﬁlfe{%ﬁ Sﬁappeared

wi th a predeternined anount enovi ru

| " in all AR} itAd\k rdRiaEe admi ni stered to 5- to 10- week oI d
"~ ((C57BL/ 6xC3/ He)  FI 39, WD 2005/037321

te of 5x106 cel
o200 D BRI B o oS0 S Bt

o % t nvest death rate.
o Tong cafledOhse@atnd o 188 SNERELO S ERABITAER el rpdenovinas
. AdE3 ]’9_{1 ?ﬁgﬁi%\/ a[euﬁ%m\gp‘gﬁ g’yeerg Isbg%]uetgggﬁglghgaggég@tgg glhvg I!a[]e of 1><1()‘5 | |

'-'cells of esul ts zad ni stration of atel ocollagen together
P W‘{"H \#0r43gs, oxgEimn qanser eells XY HM werubelthgeasly transplanted
, pf 50 vp/cell or 250 vp/cell:..Left and central
ata fa‘Béﬁf 21xlpefﬁ lss The mine (inethel Hig., 1A AR BB dhfoated G54 —OVEM™) also
adenovi rus AdE3-1.3B infected A549 cells at a rate of

: Showedmﬁ?f—'éemhlbam 50 tunpdrcgriolwth raed preclifer:tion 1ﬁ%mpar1son to the control
atel ocol | agen is mxed). As shown in the Fig.

- group (in the Fig., “OVHM” represents OVHM tumor treated by the carrier cell w1thout. X -

. tumor. Vaccmatlon) with marked improvement i in survwal rate.

- [0121) Above mentmned results show that the antltumor effect can be obtamed even by'

.. tumor vaccination with different kmds of cancer ceils.

[0122] ‘Then, the effect of administration of atelocollagen together with the carrier cell was
1nvest1gated In this expenment A549 celis 1nfected with a. predetermined amount of |

_ adenov1ms AdE3 1A1.3B were admlmstered to 5- to 10-week-old (C57BL/6XC3/He) F1



si mul taneous adm ni stration of atel ocoll agen

dramatically reduced the death rate caugéuwwwnnzM@cwmmmmnﬂm»
side effect and the admini $frati on dose can be

i ncreased. This may be caused by the. inhibition of

S ion and the bl ockage of
m°“862%$‘? &\gdéﬁ ﬂjrﬁ&Eﬁ%g&ﬂ%mgzi“ﬁgcamg%daynalqgﬁmh goncentration of 0.1%,

tel ocol |l a As _shown above, simultaneous
and “Za" i ni gfsft’&%ﬁ"gn “%f’tjﬁﬁ’t dhecdnatingate smseddny itler sitel pifect due to the
d gﬁﬁres? g the side effect and a high dose
2 m‘“bs Ot PEEROYHuY ag deperyedy Ihp aesles aposteiv i Fig] 04.21] the Fig., a
: xt, the adenovirus Ad-B-gal w thout inactivation
right tfalréﬁPlﬁ’é‘ﬁ’tts thesreswits of admindsirasivocof attlabaltngen togdthdroeith adenovirus
i.nfo -a nouse, to increase anti-adenovirus antibody in :
AdE3 11138 infeefad 540 trelly @bstrate oB50 apfcoll Alrt2S0 VR Left and central bars
- antitunor effect was investigated in each nouse. In ‘
represent; the sgsplis phadrnipistration of iadeiso vivks Brd3-1 9B Sn 206, A48 Gls af a rate
or thrice adm nistered to 5-week-old (C57BL/6xC3/ He) - '

of 5 vplcehowd &S elvdlhiredpeativalp (A6 aBISIllaf&ls MBRHP A4 slﬁnhﬁh{eme Fig., -
of i x1010 vp), thereafter, ovarian cancer cells

~ simultesoas sdtninistedtpaus atelbb@ll‘aﬁgéhaﬁhﬁgu@éﬂyareﬁﬁée@ 118 d%étﬁoxqte caused by
' cells per nouse to form5-10 nmm tufor and 1rradi

.. the sidaeffectrandethk SadviniStraGhl Qosd 8hE el et t SRS maﬁgb%gcaused by the. |
cells, optionally mxed with 293 ce wer e used

' inhibittar of flens bl L
el s and 25?%%#%?%2‘9@%2% e d ?‘g ?&’3"’%? eftfalizing antibody .

7 bytheadabwmaggﬁ AdE3- 1A1.3B at a rate of .50 vp/cell were
adm nistered at a rate of 3 75x106 cells, and 293

- [0123F %ls' §h0Wr[‘fa§8‘§@d31muith% 151%? éﬁgEsogl :«.1¢r3]§f:((l§llz%§renaancfjl carrier cells

of 10 vp/cell were ere

: .suppregsaﬁ%g{ﬁrcgﬁygﬁmdfﬁﬁg 8%8%%?%1;}&@28{31{] g%g‘éfr{g@&sg@cwgew@;séble

| '[()124fﬁggﬁI i %ﬁg i dﬁ%—ﬁ(@ wit mtu? Fl?fllcgggtg)%ot;laeagglﬁ;ltﬁwg{ gcg?qt;)gs{\ggred once,
S A549 ceI | s, A549 ceI s infected with
- fwice %fd%lfﬂ&%?(“rt% RSS9 Rers AN t-ptonoyipDTHibods 22 e blagd by the booster

£ ASFB- 1@1 3B.at a rate of 50 vp/cell wer e adm ni st ered
- effect. ,fllgr thate aplitumoneffegt weds| vestigatslufre each nidvse.t Tmohisf erperiment,
_ one administration. The carrier cells were
adenoyigys Hil-Sraal Sus opse, tivineorithriceoadminised tor Bswbk-H1a(@S7B L/6XC3/He) -
shown in Fig. 26 (a) and (b). In the Fig. 25 and Fig.

: 'FI momge (administtauon atesleryxRiur waet es enfatd b 1xggdl ¥p), Hereafter, ovarian
- once, twice and thrice adm ni strations of adenovi r us

-+ cancerAtlIB-QWHM wees péutaiebusly AansAned ha tE e 1610YEQR per mouse to .
: carri-er cells showed antltum)r effect even in

form 5200 imA defoN Add G radd DO PO st 48 aﬁﬁﬁﬁgtereﬁam%ﬁg uHMoJ 849 cells,

several adm ni strations. of adenovi
- optionally mixed with 293 cells, were used as carrier cells.

[0125]) In case of mixtures of A549 cells and 293 cells, A549 cells infected with aden0v1rus
AdE3- 1A1 3B at'a rate of 50 vp/cell were administered at a rate of 3.75%10° cells, and 293 |
cells mfected with adenovirus AJE3-1A1.3B at a rate of 10 vp/cell were -administered at a
: raté 01’-,3.75‘)(106 cells, respectively, in the tumor for one administration. These two kinds of
- cartier peils were adhlinistered six times in total. The results are shown in Fig. 25 (a) and (b)..-

- In case of administration of only AS49 cells, A549 cells infected with adenovirus |



Ad-B-gal . The m xture of A549 cells and 293 cells used

as carrier cells showed SL,I[@ ri or resul tWo085QRgt (PEF/IP2004/015220)
adm ni stration of only A5 cells.- [0126] Fig.. 27 (a)

and (b) showthe results of investigation of in vivo

| adnmi ni stration of carrier,cells
e G R I b R M ARE 8 -

' al GW CSF expression vector, and _
the tunﬁ’)q":fﬁh gpe ?%I&g{lﬁ@}low ’lea %rg%e@[q \g@@rpdmlnlstemcgsm times in total. The
'resultstaﬁé)e}él nment , . adenovirus. Ad- B-gal was adm ni stered once,

Ovgh 1 Kig. 26 (@b gad (b dorthadis25 and Fig.r2g, &xaF, “x2” and “x3”

o to 5-week-old (C57BL16xC3/H3) Fl nouse in a
represeg? r’?f) ¢ a{FS“ﬁeﬁ ; )

nPle PRSH: tiWicee 2pd rthiien tadstiviaiations Fo ad@®virus Ad-B-gal,
ri an, cancer_cells- OVHM wer e subcut aneously

. feSPeCtiVPg)h’sﬁﬁ PEl Hx these digures catria talls ehdwed pautumsd.fect even in

After formation of tunmor with 5-10 nm.di anet er,

P o ant1 -adenqvirgs &P@'@P‘B’dﬂﬁlt@ﬁ @ISk scausGhiBy theedel el mhnmlstrat{ons of adenovirus :

admi nistered in the. tunor. The carrier cells were

- Ad—B-gah fThe maigtune ohASdRcrilsiand 293 AdHESuieflas 3Brritr cally dlo&e@fsup&ior result

vp/ cel | and a GV CSF expression vector (a vector with

. "toﬂlatmﬁmbnmmbtmmm:ﬁﬁmgeﬁeu@t t he adenovirus El gene

deficient site and at the downstream of CW pronoter).

: [0126] &ig.e27T §4)eandf (b} Ghow/the bsuld F iRVERREGsh bE E:?@ivatﬁﬁuﬁﬁéﬁeffect by |

cells were administered in the tunmor at a rate of:

| adﬁumﬁre@éilQﬁ’ caftidreelld Pﬁﬂ¢@é115¥‘”iﬁt@ct@& C}ﬁf:f%tl GF gdenovmilﬁ AdE3 1A1.3B |

(concentration at 0.1% or one m ni stration

‘ buF aléﬁewt(tﬁleeexbkéiﬁﬁn(\?@orpgﬁﬂn ook l?erre%EE@l 1& A ﬁ’lg gt%@geﬁn In this .

Fig. 27 (a) and (b), '
experithRf KREOiRus Aﬁ'— - F%ﬁn’&g@g&%ﬁgv@ r@v%e S gx (every. four weeks at o

experi ment, repre

e SEPAOT 8 -érﬁ‘ 0 P R MR i e with

' ﬁqF a rate of ; 50 vp/cell in the tunor at a
- cxpedt ra %@% E‘)%r%% cells f.or one adm ni strati on. AS shown

b the Fi ree ti s-adm ni strati ons 10 :
Then, OVRH.%% caneer géir uﬁa@,egusébf;r@mp mﬁeq,\g a rate of 1x10°™ cells
2005 037321 (PCT/JP20041015220) 41. vivo antitunor

o Pel' moE?‘T- ertfREpationael @mosiwitlr 5 idsmay diaietery irddiated ofrrier cells (A549

"AdE3- 1A1.3B", in all once, tw ce and thrice

' CGHS) werei dminisieredris bt wuenoThe umrier Beltmakverd @msqedAmheadenowrus

results showed that infection of not only the

: A_dE3 lonb3Byat ngatadé A0 wpleal ahdts GRSOSF Gprebiior ¥Bites i witor thh inserted

-vector to the carrier cells-is very effective in-

EY GM—esﬁmetahehaa&enoﬁrﬁas?Eh Feing. deidn@ kitd ield ()it s ROWnbl&m of CMV. |

-results of investigation of effect of 'intraperitoneal

' ,.promoter) at a rate of 10 vp/cell. The prepared itradiated AS549 cells were administered in the |
- tumor at a rate of 7.5%X10° cells, together with atelocollagen (concentration at 0.1%), for one " -
_ administration. These were three times (X3) administered in total. |

- [0127] In Fig. 27 (a) and (b), “Ad-B-gal—->Ad-E3-1A1.3B+GM'CSF” represents the results of -

above mentioned experiment, “Ad-B-gal—AdE3-1A1.3B” represents the results of six times

(%6) administrations of carrier cells (A549 cells) infected with adenovirus AdE3-1A1.3B ata - -'
rate of 50 vp/cell in the turor at a rate of 7.5%10° cells for one administration. As shown in

- . the Figure, three times administrations of “AdE3-1A1.3B+GMCSF” showed more Potent in



adm nistration of an iron preparation at the tinme of

carrier cell adnmnistration. In this eXp¥PyiiEat (PCTIP2004/015220)
adenovi rus Ad-B-gal was orfde, twice or thrice

admi ni stered (every four vveeks at a rate of 1x1010 vp

;_vwo anfliﬁ?ur%ﬂe aq%‘é‘h tf%@ﬁ' on -week-ol d (C57BL/ 6xC3/ He)

s 1%%1 jnigteations of /B34 1.387, in all once,

r g?ﬁ:ut an auslﬁé tra é’ﬁl anted at a rate of 1x106 cells
‘wweaﬁ nispptions ¢t 3epaviys ASFBeakor with 5-10 mm

aneter, irradiated carrier cells were adm nistered

o [0128]|1?ﬁb¢t‘f?efets‘a1ﬁ%ﬁ1w\%@4§ila& afedignnelenelanii thh aagelytiviadenovirus but also

AdE3-1A1.3B at a rate of 50 vp/cell were used as the

. GM- C%%Pwréﬁwew%ordﬁ dhesrpssioricstle secrpeffectivatie cafcel (H5rpyo6

ells for one. adninistration. At the time of carrier
[0129] c]éllgl 28dfe) rangk that show, B, Bsulty offinivestigaden of affect of intraperitoneal
(Fe-Dextran) was intraperitoneally adm nistered as an

: A.adrmmstmjmrp o€ paw &on oprepathidee atvthe tis @f cdriieesell xdninistration. In thIS

adm nistered'in, total (the iron preparation was al so

- éxpé,rimdrti aldfstoenasﬂAidFﬁ -galewas onee &8¢0ty thric® i&ﬂjmdt&eﬁ'l(@erﬁﬁ)ur weeks at

(a) and (b), "Ad-B-gal-'AdE3-1Al. 3BtFe"represents the

a rate afésqll()fﬁsvpfora:bem@uﬁﬂﬂﬁbﬂﬁlﬂﬁ—weei@ﬂ@cﬁ(@ﬁBLﬂM@@lﬂeﬁ\E 1 3buse. Then
- represents the results of six tinmes (X6)

" ovariam@#fder $e160 VORI WereCaubcihedily rahdddled &l ﬁ?ﬁte'di*flth)é@ells per

wi t h adenovirus AdE3-1Al.3B.at a rate

‘:mouseVWffé@' formAid NIt MERE Wikth &- I@trﬁmoﬁhaﬂle% 1@5&1&%& Scaﬁ‘?ér cells were

- one adm nistration. As shown in t Figure, three

| _ adminiblefRSinAHR iy ST 34D QB Hlffecté%fjﬁ o?\H’fﬁF %&dlﬁq? gB'Hi erate of 50

‘potent in vivo antitunmor effect t an that o

| | vblbellt h?ﬁ‘:s %gn&snhét Ezﬂhélo O:Ind ‘T’us]cé% 3P 4 (kale ‘Mq 7%1@3%8113 for one.

carrier ce mnis ered

'a‘*m‘mﬁ@”“‘%"e A fnd %“!ﬁ% igm?ﬂgl"l?sftergﬁﬁt Eigiimettn a0, W o g dexuan
|stra|on he carrier_cell wth an iron_
- (FC'D“ﬁ?féBg

s 15 aP%ﬂte )y dfistered AR aBaemk PrepaEtiny These were three
t’%é %] Then, a.radiation dose in the radiation
times - £XHo afipzustered; i fetal §he Heot prepasptize|Was plee pdaninisferefpin every
' .2005/ 037321 (PCT/JP2004/015220) adm ni strati-on was '

- occasiffyest i gated. I n the .experinent, 5-week-old nude nouse

was used and. A549 cells were |rrad| ated at different

{01301doJe. 2 () tamd (b} (B -grleoddEY- 1 1a3B PFeinEpusents therrasudts of above . -

of  1x107.cells per nouse, ‘and the formation and

- expémgenmvt W Aak- th@MEBrlNhﬁ}'bbmmdts Tihe resullst of aie times '(><6)' |

shown in. Fig. 29. As shown in the Figure, formation

- adminidratiGisOof dhrlér dellPAS4BSelis) ki cbE ith zbién&ﬁiﬁs' ﬂﬂmhm 3B at a rate _

radi ation dose at. 120 Gy or over.

Cof 50 vp/cell in the tumor at a rate of 7. 5%10° cells for one admm1strat;10n As shown in the- . -
'F1gure, thrce times adnnmstrauons of “AdE3-1A1.3B+Fe” showed more potent in vzvo o

antltumor effect than that of six -umes admmxstrations of f‘AdE3-_1A1;3B”, (in which case{
- onlf the carrier cells was ‘administered), in all once, twice and thrice administrations of

. adenovirus Ad-B-gal.

- {0131] AboVe results showed that a combined administration of the carrier cell with an iroii

preparation is very effective in cancer therapy.

- [0132] Then, a radiation dose in the radjation exposure treatment to the carrier cells before



[0133] In an experinment using (C57BL/6xC3/ He) Fl

nouse, Fig. 30 shows the results of i nVYeawipaizi MATHI2004/015220)
antitunor effect when the rrier cells (A549 cel |l s)

wer e treated by radiation wth various doses. In this

: UV- Ad- B-gal was adm nistered to
admm@ﬁ-ﬁ&& h{%gggﬁélel;{é\f}p I%?S’Fqlleﬁbu%‘éeéﬁﬂé e anese was used and
: A549 010 lp sit’:er five weeks, the ovarian cancer cells
I\‘/)Y(V{EIl acH at ‘yﬁé’iﬁ"ﬂ%ql%eﬁ Iaﬁd! Hnambeutamously tratsplafted at a rate of
1><1071 per nmouse. After. formation of tunmor with 5-10
Sd]?e&rfﬁ?‘égfe andfhe fermagien [aad jgrewthi oft the tutoravabostaenkd 50he results

- 200 or 400 Gy were administered in the

- are Sh%‘?‘nﬂ? lqlgAé.ﬁgAé é]lq’%ﬂfhfl@(ﬁlwewﬁtrmwda oy igraveth of tumior was inhibited
o -1A1l.3B at a rate of 50 vp/cell were. used as the

* bys?ttk%r Fé?dlwfﬂ@)saﬁﬁl?&dﬁymsmn ed at a rate of 7.5x106

cells for one admi nistration. The carrier cells were

o 0133]sknyan expasimend nisingstQS7BA/6XCI/BIAIF] mbhe, Mas Wt ﬁlOSﬁLOMﬁdresulfs of

.~ _anore favorable result at radiation dose of 400 Gy
| mve_stlgﬁmn efhanticator efticawhean thedostedelR QRS54 cellsP3 %«%f’d tr&d18d by radiation
31. shows the results of investigation for the armun¥

- with vafioinfdases. o ofis t &x@e@Men], Videhovithy USVIAQLS 'gﬂe “Qa@r Béhﬁfmstered to
cell. I'n this experinent, adenovirus Ad-B-gal

" 5-weekaolkii (59 BE&r&AC3/He) Bt ¥RAke Qﬂ ArdeEaf i—f(ﬁr% er 'ﬂve@é&g t‘ﬁg ovarian . o

a rate of 1x1010 vp. After four wee ovari

craricer celis Q\Qﬂvl\/bvew&ﬁ)cﬁtdﬁ&}ﬂs%rﬁ'%’;?lé’m&d RA@ Eiq< lﬁt : g@rl i}xaot&ﬁ,t]: After

of 1x106 cells. After i on o urmr Wit

 formatidnaTRER by wﬁﬁrstl(ﬁhn{:(ﬁ!aﬂn te&’%ﬁ 1? 28 ei(lilL f’r)racftl{]te(iidtl ?é) n%ﬁga(}y, 100 Gy, '

) dose of 250 wer e a m’ni-s

- '2.0.0 G%E? ﬁfﬁgr G@ewglfe\igfsfh 1&1{3&%&%6089 7ce[wrs %BV%%EF‘?C%‘T %g‘%e“o‘dms 3 -
TR G S S
ot 75 8 L et e ot

: 'There§uzt§ F %S]urmr ~These were six_tines adm nistered in .
APowed, a mere favosable, gaal atpadiation dosalof 00 &suthan abat at rad1at10n
_ d ft&% infection rate of 250 vp/cell, and found that -
ose o Z40d3y.0f 150-400 vp/cel | gave. favorabl e 43, WO |
2005/ 037321 (PCT/ 3P2004/015220) results. [0135] Fig. :
. [0134] Eig. (3d) shams thoyesaltoef inhestigetion far the aimovessf ighiclion 08ithe oncolytic
effect of .tunbr vaccination in a simlar experinent '
- virus tp'othehearrigh el im thils gexp3dimeh)- hdundvRUP Ad-PRAL .was administered to
© -adenovirus Ad-B-gal was adm nistered, to 5-week-old

5-week(diB NTSTXERHCI e F F1 mhoise Ata Qatéadfelﬁfﬂlqﬁoéﬁervfbur%é&{s ovarian . .

+ four weeks, for tunor vaccination, ovarian cancer :
~ cancer aellk SOQVWE RErd fsﬁﬁtﬂ'ta&b@ﬁ’slﬁ‘t tr%sﬁ%ﬁedo‘iat 0L of 1><106 cells. - After
‘ formatlon of tumor with 5-10 mm diameter, carrier cells (A549 cells) irradiated at'a dose ofr
250 Gy were administered in the lumor. The amount of infection of adenovirus AJE3-1A13B

to the carrier cell was set 100 vpieell, 250 vp/cell or 500 vp/cell. The carrierlcells were

admigistercd at a rate of 7.5X10§-cells for one administfation.,'l‘ogether with the carrier cell

administration, atelocollagen: {concentration 0.1%) was- concurrently . administered in the . . -

.. tumor. These were six times administered in total. The results showed most favorabie result at

the infection rate of 250 vp/cell, and found that rates of 150-400 vp/cell gave favorable



was subcut aneously transplanted at a rate of

| x106cel | s. Then, ovarian cancer cell s ®IIRA50%eTIEPCTIP2004/015220)

subcut aneousl y transpl anted®at a rate of 1x106 cells.

After formation of tunmor with 5-10 mm dianeter,
resultscarrier cells treated irradiated at a. dose of 250 ey

was adm nistered in the tunor. A549 cells infected

| it h i AJE3- 1Al . 3B, at te of 50 vp/cell
[0135]"\/{%&. 3?@32385@)“@@ & re5ults o gﬁegt?@,ﬂgn %ggﬁgqﬁo&:gnégv"@cmanon ina

cel]s for one adm nistration.

ol 10
-mmllmﬁ.%p&rwgnt tW ﬁ?lﬂgnclélr F:,gelalcg; thig ¢nparineent andemoyirus Ad-B-gal was.

ol agen .(concentration 19%9. was concurrently
admm'ﬁte tse‘?' ﬁ ﬁguwﬂe)rﬁégeomm a hate@ftix18Y% vp. After four
m.nistered in total. The results showed marked -

 weeks;’ BRPT BRFCHTAlioRNRYATER swheer aatls OREGIMERT dtradiatetint hhilse of 80 Gy
o “E%Euse wi'th tunmor vaccination (in the -
was §

BlaneqyglprEplangfott)a fate ob MyE0‘icali) Thenf bearf@USAcer cells OVEM
wi t hout tunmor vaccination (in the Fig., "A549"). The '

B were sglgprwmpguslr aansplesed htorage ofit k10%icBly, A\feg fot[[&h%ﬁ]of@@xﬂ&ewﬂh 5-10

results show that the use of tunor vaccination

- mm dlﬁmw,d@nmawﬂsabﬁmechntadmﬂw fat atfdse Gl ZtS@g@§ hﬁz{s mtﬁltﬁlshﬂgd in the

use of the cancer. gene therapeutic drug of

- tumor. grSdemwtls infostad iwith.adehdHStAdE-1 APBEI zﬁ%% '&fﬁo[\g,ﬁﬁ]w%é used as
ru ’

descri bed. above, the cancer gene therapeutic

' ﬂlc cattiee cellsearhadrniny@stbd QD a GRR, of 085 ﬁfgt@éﬂ eﬁ)r %lngna%guﬁi Js%t%ogn Together

. malignant tunmors and can be -expec

~ with ﬂwbhﬂrléﬂ%llezfcfnﬁﬁistrah&?l é’t@loeglla% ﬂrdcaﬂceﬁa“gﬁon 0, j*a Was concurrently

eplthellun1cancers ne cervix cance

-édmtm@ﬂéfs’ﬁ%%@ turfi &Y. Th@%erehﬁﬁ% (R tﬂﬁl‘ﬁn{s eé%cf g’rt@ ?Ec re%uf‘ts .showed

cancer and | ung cancer) i'gestive

_ "marked frhtbitibR 'opﬂin‘for Hﬁrﬁ{ ancpél'a;ifel% écluiflgg fgg'teogjlﬁ%WIEl?’t‘é{ng vagcination (in |

cancer and gast I C canc
| ar cancer and prostatic

A Sl S ol el i o e
o « ncer t her a eut c. drug corrprl sing a
- Fig., A.‘}f]hS]o‘ﬁ SgﬁVI T wasalso great YW#FBYRQ ogi cal treat ment

: t éad nlsteredfor i nducing a CTL reaction within -
[0136] a'ﬂ?ci"\?'l}‘? s SpUaY et Meisel ek fumar drceinationc pravides faedrhble antitumor
rier cell to be infected with . an oncolytic .

_ : and r '
- effect tggather ‘15131 Breaise gbthepanerrgenatlicopestic dmgtof thajwesddt énvention.

oncolytic virus act on a tunor cell wthin the living
body. [2] The cancer gene therapeutic drug according
. to claiml1l, wherein the virus for imunol ogical
Industrial eppligshilitand t he oncol ytic. virus are sel ected from-
adenovirus, herpes

[0137] As described_above, the cancer gene the_rapeul:ic drug of the present invention can be .
. . ‘apphed almost all mahgna.ut tumors and can be expected to exhibit potent antitumor effect |
. ,mcludmg ovarian cancer, squamous epithelium caucers (e.g. uterme cervix cmcer cutaneous

~ carcinoma, head and neck cancer, esophageal cancer and lung cancar), dlgestlve tract cancers -

(e.g. colonic cancer, pa_ncreatic cancer, hepatic cancer and gastric cancer), neurcblastoma,

- cerebral tumor, mammary cancer, testicular cancer and prostatic cancer.
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virus, lentivinis such as HV virus, retrovirus,

reovirus, .vesicular stomatitis.virus: (V@Nwwwaﬁ@maﬂyﬂrxmomsum

ot her oncolytic Vi ruses. é The cancer gene.

t herapeutic drug according to claiml or 2, wherein

the virus for |nnunolog%§$% treatnment is a

non-proliferative type an M™3an i nactivated virus.

[4] The cancer gene therapeutic drug according to any

one of clains 1 to 3, wherein the carrier cell is

se{ e fromA549 cell, 293 cell, SW626 cell, HT-3

.03 ‘%g% £o8e | ICHRGUNS {rugt RemPFEREnadeshbisdioandera virus for
[5]. The cancer gene therapeutic

xg;rﬁ{drgo%g%cgféE%alepbtoclreaqurplstmfcmmduqntga tfitakadtion within a living o

‘bgh}gnéaéi?mnbe I.nfe ted to, the carrier cell has 1A .3B

ﬁ{laﬂ?lh p"l’ 6m%r°euBﬂH¢Gl pagitel], to BEGAfected with an -
Bfﬂqrﬁ ot er, %g ronoter, PSA pronoter. or another
fic gﬂ-@% foéeﬁ ﬁé@l&lstratmocm d$ g natre ah& iondol9fic ‘virus act on a.
cancer. to be treated etc. [6] The cancer gene
tymr g, éﬂfhl%ﬂtﬁlognabo@r ding to claim11, further
nprising . atelocollagen. [7] . The cancer gene : S
r 46eR igenalrtherapantior diipg atenrdingi 16 taibun ! Referein the virus for
conprl sing a GW CSF expression vector to be i nfect ed .

' imyuRelegical weasmentcadd thef arcelydidnwiflisSirk Aklead ff(ﬂ a&hﬁ)vrms herpes

'[3] E

o t f
o ‘“%2??&2%‘?1“2%‘%%*@‘? PP é"@%@%ﬁ%&%ﬂﬂr‘e’xﬁ ﬁr?agu\?;?t}: girus.
- M4

canger gene t herapeutic- drug according. to claim
vikes; ddngivire squhi i HIY eitug, F6tFo vk SR8V 9B
por phyrin conpound. [9] . The cancer ge%@%e§%%t1§v1rus(vsv)

am}mgcahﬁanﬁolygctmgésal m 1, further conprising a tunor
cell 45 to be adm nistered for. tunor vacc:| natlon S

THeObardse goike eheaenli®ldrkg |at:(f'drﬂfcn§cfoeaaﬂ)ﬁt i{ﬁ&l@&r virus for .

virus in the manufacture o conp03|t|

agtion within said living

%%3‘5*’;“%8%&&‘ Iao nco E y r\'}g raﬁgor BEstoARY0ne Sfotlaims 1 t‘?/\ﬁt Wiharein the

' i The use of clai m 10, wherein

N 95‘2‘2%’3%""%1.‘ isg%0£§ dricfﬂlljg%ﬁ]g "E]orzggé’ieﬂg SWbRovelt Bt celh A cell and )
' eks ~and_not nore than 13 weeks, after . ,
. an&%%e\ﬁwglap ‘{?F‘Hﬁ‘s B@H’ﬁm%%f%@lﬁlwﬁ ected with said

31

~that has induced said CTL reaction.
cancer gene t erapeutrc drug according to claim 1, wherein the oncolytic virus to

- be mfected to the carner cell has 1A13B promoter midkine promoter B8-HCG promoter

‘ _SCCAI promoter coX-2 promoter, PSA promoter or another tumor spemﬁc promoter

(71 .

18]

accordmg to a kmd of cancer to be treated etc,

- [61

‘The cancer gene - therapeutic  drug accordmg to claim 1, further compnsmg

atelocollagen
The cancer gene therapeutic drug according to clarm 1, further comprising a GM-CSF
expression vector to be infected to the carrier cell before admmrstrahon

The cancer gene therapeutic drug according to claim 1, fuither comprrsmg an iron”

g -preparatron and/or a porphyrin compound.

i

The cancer gene therapeutic drug according to claim 1, further comprising a tumor cell |



[12] The use of claim 10, wherein the adm nistration
rate of the virus for inmmunol ogical treatnent is set
bet ween about 105 viral particles and 1011 viral
particles for a patient w thuanti body negative to the
virus, while it is set about 107 viral particles or
|l ess for a patient with anti body positive to the
[ - [ se of .claim 10, wherein one
tglg%!éﬁﬁnéél%%%ﬁdgﬁle%% VBFCP#Honcol ytic virus through
the carrier cell is set between about 109 viral
[E@;t irﬁl esf and 1014 viral particles. [14] The use of
i S0 RIS Rell ifeetad with af oncullgixt viows imftgb lganufacture of a
onc h G T t carrier cell. is set between .
abOS‘It)ﬁﬁB(I.Jﬁl.h%Ili rfg Ctyfa)g?efri g?engs SEny a‘ﬁb"’?,nobﬁf’nv fgunistration of said
par eomobesiioreid a [idfak Boy iFeot@l wiltah Wikl (4D BECIRNLEF o CTL
carrier. Cel‘t:h' IS ‘ﬂ“ table for adm nistration by
i nt ’E‘%?ﬁ%‘r‘" H} ¥ed {1510g Yoy saith enepdwticofingd axits1or 8 tumor cell within
whesRd lvingdoagr rier cell is suitable for
admnistrationh together with atel ocollagen. [17] The
use of claim 10, wherein the carrier cell is suitable
rhaf ian,with not only the oncolytic virus but
[i; so@ea%)% @gl‘—;laé% s‘%@%ﬂn\@éiﬂﬁ’ﬁuones 391)1/@]16 Torebaine adrinistered
cl aabvul fvo Waek<h EarkBhdtl [ 1 ui tabl e. for.. .
adni ni stration tﬂgmtg?her véttnﬁ(;rg%ﬁ%nrlgn‘;%?ﬁ(épgﬁe&tsﬁlgr{ge living body
andrasibean pdeqsed with ssidmpousniht had HdudhEsais €T0f resdtnm 10,
wherein the tunor cell is suitable for tunor
vacci nation, together with, before or after

 [124mi Whetuset bbrelshn o whérkin Y 2RHACLRY CAL of the virus for

treat msntl. ) .
ummunological treatment is set between about 10° viral particles and 10" viral

particles for a patient with antibody negative to the virus, while it is set about

7. . }
10° viral particles or less for a patient with antibody positive to the virus.

[13] The use of claim 10, wherein one administration rate of the oncolytic virus

through the carrier cell is set between about 10 viral particles and 10" viral
particles. | |

{14]  The use of claim 10, wherein the amount of infection of the oncolytic virus to

~ the carrier cell is -set between about 0.1 viral particles/cell and 2,000 viral
particles/cell.

[15] The use of claim 10, wherein the carrier cell is suitable for administration by

intratumor injection.

[16] The use of claim 10, wherein the carrier cell is suitable for administration

together with atelocollagen.

- [17]  The use of claim 10, wherein the carrier cell is suitable for infection with not

only the oncolytic virus but also a GM-CSF expression vector.
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[18] The use of claim 10, wherein the carricr cell is suitable for administration

together with an iron preparation and/or a porphyrin compound.

[19] The use of claim 10, wherein the tumor cell is suitable for tumor vaccination,

together with, before or after administration of the virus for immunological
treatment.



