CANCER GENE. THERAPEUTI C DRUG Techni cal fleld [0001]
_ This invention relates to a cancer gene therapeutic
~ drug, and a cancer method @Slng t he: thgpé%@ﬁyi%aﬁ?ﬁﬁm“mwxu)-

Background art gene therapgutic [0002] Recently, a L

cancer. gene therapy has been focused attention for

. cancer therapy and a j gene therapi es have
" been proposed and_Lheﬂ¥€%¢ﬁﬁﬁg§_ trials have been .
- carried out. Armong them a clinical trial of a cancer:
gene therapy using carrier cells was perfornmed by '

: e 1.8 I |.S..cancer gene therapy uses ovarian
CANng%§E$ﬁ%£ﬁﬁ§A§E}%ﬂcﬁpw§§ HSV-tk gene by retrovirus as
the carrier cells and its clinical trials for ovarian
cancer therapy as well as . malignant nesotheliom
t her apy- have been carried out (see non-patent :

de”mcﬂﬁgwgture Nos. 1 and 2 shown later). Culver et al.

5 used nouse NIH3T3 cells as the carrier cells and -
_[0001]p”ﬂr1$ trveidorarettdsiip eahnder gate therapesicabng| antl arancef gess therapeutlc o
: non-patent literature No. 3 shown |ater). Its

method ppihg ¢teet theapeftiordrigiman cancer therapy, however,

- requi.res human derived cells as the carrier cells.
[0003] A gene therapy using ovarian cancer cells PA-1
as the carrier cells was al so carried out by Coukos et

Bmkgﬁhnd@aee non-patent literature No. 4 shown |ater).
Thi s gene therapy constructs an oncolytic virus which

~ [0002]SR&E%hILY, GaddntePEb ith@iRf BS hdentHOREd GREd(Fond0H cAli@r WiekdhS and a
' isinfected to the <carrier cells (producer-cells) an

| vanetﬁ Gtegbrfenﬁeﬂaﬁifeﬁe GhRAbGA b RIsel ‘ﬁhtﬁ §hefi‘1" ﬁlrﬁ@ﬂpt{‘é@ L8FEhkehNarried out.
' tunor “site. Fbrpes si nmpl ex HSV-1) is used as

- Amon% tﬂﬁen‘?”&?@ﬂnﬁ&éﬁniﬂ' S4B carlcBr BkheatAl u@fﬁgec%hfg?'& Hs Ev'-&? 'pErformed by

ntraperltonea mni stration ornmed 1 nt

.Freemgﬁjgf' qls 11 fcﬂfegf%en\é"(lgé; e];%y &{es %an?zﬂﬂ?c?ﬁr I éeﬁl?ﬁéflewitﬁda fggg tk gene

cavi ent era ure

by ret SIS %%t b ﬁdﬁ?oﬁ’ﬁm%f DB QiR LR eE ARG g well s

| : V‘D 200 / JP2004/ 01 DESCRI PTI.ON '
- e Ztﬁfélpﬁw L}?sw%wgroa a%ﬂoepatwtalgee%?%ﬁ]og-'l wd2

. shown( 43; gig_ggg)mouser Iil\ﬁr e 3 cells as the C%S%?/Cgﬁg anc% performed a
cliﬁicel trial for cerebral tumor (see non-patent literature No. 3 shown later), Its applicatibn
for human_cancer therapjf, however, requires humen derived cells as the carrier cells.

~ {0003] A gene therapy using ovarian cancer cells PA-1 as the carrier cells was also carried out
by Coukos ef al. (see non-patent literature No. 4 shown later). This gene therapy constructs
an oncolytic 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 administered in tfie'tumor
site. Herpes simplex 1 (HSV-1) is used as the oncolytic. virus. In an aniﬁlal experiment, their |
intraperitoneal administration was performed into a nude mouse medel with ovarian cancer
~ transferred to peritoneal cavity (see patent literature Nes. 1 and 2 shown later).

.'[0004] Above mentioned ovarian cancer cells PA-1 show high pro’ﬁferating ebility and can be

easily manipulated, but they have a drawback of fragility with small cytoplasm. Therefore,




introduction of the HSV-tk gene by retrovirus giVes : _
little expression of the HSV-tk gene i | '

site and no satisfactory antitunor effgg?&ﬁgg&%@?g?ﬁ%ﬁ““”9 ,
agai nst ovari an cancer or - malignant nesot heliona. ' :

~ [0005] Application of PA-1 as carrier cells in the =
 introdic®BR tﬂ@ﬁ@,\ﬂ—tﬁ?%eﬁ@lﬁﬁ%ﬁ'&ifﬁm&cﬂpg te%@eé’s'i&nugf RSyt gene in -

. showed no signiticant antit rerfe I'n conparison. ®

_ h
th hat - of - ith h lLytic virus . -
the cu SPuREhe Bal I oalihll it SHE BERRGL el it rapces o

. 1 r _gene therapy with virus, because of its
nmhgﬁgﬁ %%ﬂ%%ﬁﬁ%’antibody in the blood. Application of

- to00s e 8 TR P R S GRSt b B i
5., ek PP R e 8 Ll bl S B e oy

: ant i. body | lead. to no significant antitunor effect.
the ongeli YIS Ka RS EoasaL IGO0 GamEdeTiean e inghe caicer gene
~ fibroblasts are used as the carrier cells in a _
therapy withy ams, hocquse obfts peutializing anfhedvondig blard. oapdicptiesy afRA-1 cells
- 'This procedure requires a long time to get a stable
resultsde littld praducsiod of sirds (s wukagile seladhpindisreptionbefde intfegivn to the
~inconstant individual difference exists in _
target fumargglichy ogll ofcellaneratidn,i andiigactiivitidncef the viougeith ats neutralizing
stable effect. [0007] Nonh-patent literature No. 1: :
antibotiunap léadrie nd kignejpynt Gitit@2A-IB8. 1995 Non- pat ent
o literature No. 2: Human Gene Therapy, 9, 2641-2649, :
[000611BEerhiom; paicatit owh tcenicet elds Mdfibr3blade henced a?86,carrier cellsina
- 1550- 1552, 1992 Non-patent literature No. 4: dinical '
clinicaCanglest cBgsleainthiundlogidd2end Ydfapyl TUR priaddand reljhir&r aldnpaime to
No. 1: . International Publication No. 99/45783, -
- get a RamRDIcell HiRah@nts |ditrRuAL 4 falPulats. INh@TiAS,| PRSdstant individual
- Publication No. 01/23004, panphl et Disclosure of the

differenBY 8A5ts AinEOARBIRf 5B dSP]MBGicHY td A& ol SPARRNLERR
[ 0008] The purpose Of  the present invention is to

[0007]?18#1%&%&%@?&\{@%? P 6%, ARtk Tl?er%fﬁ%b?}l‘é%% @?&Eﬂl er.

s ting potent antitunor e e cancer
o BRI S5O U OOt g 1 0
Non-pR} et ¥ SR So TR 2B Cancor gene” |
Non-pHEBLAEBIE Rl FHOPHER G ReRaah AL §0h 100 ot ng t he
 Patentttratue Ro, 1: International Publication No. 99/45783, pamphlet

~ Patent literature No. 2: International Publication No. 01/23004, pamphlet

Disclosure of the Inventidn

Problems t§ be Solved by the Invention
[0008] The purpose of the present invention is to solve the above problems and to find n.ew '
carrier cells exhibiting potent antitumof effect in the cancer gene therapy using the oncolytic
virus, further to .establish a new cancer gene therapeutic method exhibiting a very potent

antitumor effect using the carrier cells, and to provide a new cancer gene therapeutic drug



;

- virus fpp dmgprglogical, (AL

[ 0009] The inventors of the present i nvention have

I nvestigated for solving the above prﬂ@b&ﬁﬁw%ﬁ%w&&%&ﬁmmmn =
~ those such as (1) nore potgnt antitunor effect. can : .
obtained by using a specific cell line as the carrier
cell in conmparison to that of conventional. carrier

- used feahé thangedtd) methgdact i on and rai si ng of a CTL reaction

within a-living body through prior admnistration of a
virus for immunol ogi cal treatnment, followed by '
adm ni stration of the carrier ceII infected w'th an

M @@pghyh ChlhySms9i Ves a very potent in vivo antitunor
ea.n th 1alh'.acclc})lrsrp li shed the present invention. [0010]

OOOQ}T%E 1hv°‘ent(ﬁ's Coefnﬁl rgl%? 150&%11%9%9 tv:ecxtngésg%ate% ¢lop tsggrrn&e&s t e above

nventi carri er ce

' probleﬁl'g agg (foun}.(lt \éluct,lg% (13\}‘){}051? Plotgnll “ﬁn\}F 168%?&?0%% :QgFaHleldHJél usin'g a
Ut e SOl S B e A8 s 1
C 0011 d bed
- inductfogiagf oipgR T pEHL ﬁegctt?grwfeé Rdiie Y rhgh Errl'%zsfdeiﬁ@stmﬂon ofa

arrier cell, anong the klnds of cells. [Q012]
fgllﬁwg(? gy&mnggp% @fjttfer erpier cell infected -
viruses such as adenovirus, herpesyvirus, | enti virus

'Wlth ag (RIROHEC MiTYs.\glyeisa verdt skt rWJSYWOr%@Wm‘@}seff‘?@ésﬁﬂéLﬂca‘i’mPhShed the

stomatitis virus (VSV), and any other oncolytic.
presenyinveiEs. Ampng them adenovirus gives favorable
"~ results as shown later and can be preferably used.
{0010] Dot 39, aPardes gaid theraphaticotmglof thecpresent svehtidthimclmdes @ narrier cell
~invention-has a tunor specific pronoter, according to

'~ to be infeetddi with off onenlgtir sirts sbes te eakedhe drvolyidi vigrssist bn agumor cell '

1A1. 3B promoter (1 Al. 3B pronoter), m dkine (M)

- withinpr loving Body, Bhéi€@ (he onmieece]l iSCEAdep fronmihe follovdng 21) to (4) cells:

. promoter, PSA pronoter, or any other tunmor specific
(1) Aspo et ers. Any oncol ytic virus, capable of WO
2005/ 037322 (PCT/ 1P2004/015221) infection and

‘(2) 20Pkglli feration in target tunor cells such as adenovirus

. including its wild type ~can be used in the present
(3) SWéveeRli g- Oncol ytic viruses without a tunor specific.
pronoter, . such as an El.B gene deficient oncolytic

| (4) HTSIEAPMIT.HB 4f). ONYX Pharmaceutical s Inc. and an

[001-1] As described later, A549 cell i-s.pzlu*ticularly preferable as the éﬁrrier céll, among the .
four kinds of cells.

[0012] Tlle oncolytic virué is prefefably .selected from. viruses such as adenovirus, herpesvirus,
lentivirus such as HIV virus, retrovirus, reovirus, {zesicular stomatitis virus (VSV), and any

other oncolytic viruses. Among them, adenovirus gives favorable results as shown later and

can be preferably used.

- [0013] Preferably, the oncolytic. virus of the present invention has a tumor specific promoter,

- . according to the kind of cancers to be treated, including such as 1A1.3B promoter (IAL 3B

promoter), midkine (MK) promoter, 8-HCG promoter, SCCAL1 promoter, cox-2 promoter,

PSA promoter, or any other tumor specific promoters. Any oncolytic virus, capable of



El A gene partially deficient type Ad5-A24 adenovirus

of University of Al abama at. B'r”‘ngha”%&5&§%wxﬂﬁ%wﬁgmmm5nn
used. [0014] Preferably,, ghe present cancer gene

t herapeutic drug of the present invention may be a
drug kit for cancer therapy, which further i-ncl udes a

.mfectnyﬂ RistB pfoPferhtidH 18k G@thod Efﬁﬁtsﬁgﬁ‘tas tZl@eIlQ)%flag mc'ﬂicﬁﬁﬁ {13 %Id type,

for inducing a CTL reaction within the [iving bod

can beAghal T %ﬁer ﬁxtebechrt‘ ifenlibf Oﬁéﬂﬁlce\r/ 88 I\Vltllgﬁlﬁa Veh&Ss ;{s,girflg pr?m()tm |

i mmunol ogi cal treatnment 1s pre era 'y the sane

. such ay'aﬁlE%Ba en%r}%ﬁc%ﬂpgﬁérée)ltﬁ: %’de{lbj\ﬁr Q%#YB@?th&aceutmals Inc. and an, o B

- I munol gl cal treat

CE1A §40- B 4ty QeALiye tﬁ%&é?x zpraagﬁb%@g}gl Hgg]l %B@nk?}f Mloama at

ation etc. 1 on

:"' e eriod betmeen adm ni stration of the
| Blrmm\%ﬁXmZB‘fiBIr) Ba n¥n§no R

ogi cal treatnEnt and ‘adm ni stration

o0t BRE b hheer hOR PR ke %ﬁre%se%ir’fﬁepaan maybea
_ kit for c ncer era be the carrier cell o
-~ drug it brRats GG "i’lﬂg b i G FoSgmeanolagd frettment to be

and the carrier_cell, or further including the~

= adminigieses) {oriipduginga Gl ,rﬁ'@tlgn Wlfhl%é]#mbg]@g byrdyt iqr administration of the

menbers.. Moreover, the kits may include one or nore

 carriergghsthendes for ingrpynlagical eswimdné saweferab]y theshme ditdagferitus as the

(2) GWCSF (granul ocyte-nmacrophage col ony stinulating

. oncolyfiactis.) T pires &irommvewiagical ¢repienent if prefesebly aontpgoliferative type

carrier cell before administration (3) Iron

and/orpraspantad typesy(4y iRodiptyn eia. hortpating $y (LEY grradiation etc may shorten
5-ami nol evulinic acid: ALA) [0016] Together with the

the pedbd rbesweeat i aimiofstrathm vofr ulse f drusi founiodogiadadical treatment and.
treatnment, or before or after it, adm nistration of

 adminBRaticy @dh@tadet eomor cel | (a patient derived or a

generally available one with simlar antigen) is

- [001 S]Wﬁé&ﬂﬁ@aﬁce& QEnd UBRDeMRCHHPBE IL@ PrdsbAVTRVertidHYNA ARt 19Mor cancer -

The cancer gene therapeutic drug of the present

..therap¥ NNSNbd B3 ABYer! Rfl! 468 BiMGHod & RELELES %F;Wno@ﬁléal txfth'fnent and

he “t unor vacci nati on. WO 2005/ 037322

“ the cag E’gée‘ﬂp%?% tHérSﬁl%&Ddu 5%0 ﬁfle?{) eﬁﬁ{c%ﬁ’@ 81 t%elﬁt %Sfﬁ?osed of three

- erapéu cancer her apedt
' -membg{% Ulgiolf)eé)tvfrzlath W ay. al%lg/lluaélj SIrI]e'f: %rrmmﬁﬁggst%mcgss ofaqﬁ t(%psho% below.

(1) Atelocollagen

(2) GM-CSF (granulocyte-macrophage colony stimulating factor) expression vector to be

- infected to the carrier cell before administration

(3 Tron preparations

(4) Porphyrin compounds (e.g. 5-aminolevulinic acid: ALA)

- [0016] Together with the administration of the virus for immunological treatment, or before

or after it, administration of an irradiated tumor cell (a patient derived or a generally available
one with similar antigen) is preferable for tumor vaccination (tumor immunization). The
cancer gene therapeutic drug of the present invention may include such irradiated tumor cell

for the tamor vaccination.



treatment to induce a CTL reaction within a hunan body

~to admnistration of a carrier cell; agg zﬁfsk%nqpcmpm{w@15221) '

predeterm ned period, a stgp for at |east one
adm nistration of a carrier cell ‘to be i nfected with
an oncolytie virus: before the adm nistration so as to

[001 7INBdsferde canep kel tﬁel\égéd!ﬁ m&fdd Afng tﬁé%@iﬁelcﬁénle tMérﬁﬁHuHc drug of -

- the human body. [001 In the above cancer gene.

the prEﬂ:ﬁf apRutibe c@ﬁifpﬁ@éjs @@H h(ﬁﬁimfs'fﬁﬂﬁﬁ he @%luE‘ 'fﬁxt ﬁlﬁfnlu%‘logmﬂ

of the wvirus |mruno oglca t.reat ment

B treatm@ﬁ’tnt'b rih@lf(:@adt &Pf IQJCHBH Sifae ¢ rllhﬁ[&laﬁ %lolil}rmé aElE‘Iﬁ‘lflsjta gll X%f sé\ ctamel cell; -

two weeks or nore,

_and af{em ﬁ&%e?bée\f&()& h£ %g Eh%ff‘c’%{ mfle ﬁgml sﬁ%ﬁgn of a carrier cell to be .‘

Pr ef

: 3
ntecd T 9 %%%&?{l%gﬁgnégf’ébeﬂw P%frem%%r‘)fl. S b v
ive to the virus, while between

wi.th an at _
mnonaium.r Pﬁg?%ﬁg?¥ﬁ%¥%s and 107 V|ral particles for
{OOIS]SIQBF“ ient with ant bod 03| ve to e virus (for

f\lio"\%cf‘%ceéﬁ?‘?a& |“t“?t tl|"f'tP Lpn hé*s‘“él ‘clﬂéﬁﬁmo“ of the

ié vi r al partlcles or no adn1n|strat|ons)
virus fgpgmppolppigaldrragngitite th sdmnishriuge the sasisy Wlbw Rf@rﬂrably set to
may be set between about 109 viral particles and 10L4

-~ be twg, weaks pramores [a8d not Bjore fzan ¥ weeksolmaratmeeieblyt teee weeks or four

o oncolytic virus to the carrier cell may be set between

- WeekS)a E’@@fﬁr"(blyl (Vithafoysafthe viesy forlmmindpgicalfaabnent efayrieadt between

' "vp/cell") and 2,000 vp/cell (nore preferably

- about ﬂ;@i viedrpatiicles mpy ¢@ Ivirah plarti5ioQ fourpd pafidny wiflOQkbpdy megdtye o the
- ~above cancer gene therapeutic nethod, adoption of one |

virus, ovhileob@wstre pbowf 1@*heiralf pdrticded agd (10) il (PBjticles for a patient with

preferable: (1) Adm nistration of the carrier cell by

antibollPpogtiveray thenjie (fodMhe fR)enPdth Rhabsdt paditivef it may be less than 10°

- atelocol |l agen together with the carrier cell, (3) _

“viral pAelBidY, 8F hehil@iftatioh®, CBIthé 8bseCal the BAVAINEC bﬁ@sﬂthlough the cartier

infected with not only the oncolytic virus, but also

cell miy GRAEBEr LR 858 107 v}’rﬁpﬁeﬁ’ﬁcles(*ﬂl)d A R0 ShftRidsO {3) ofe @fection rate

|ron preparatlon and/ or" a porp yrin conpound

| of thed o ln\g\ﬁ% kg c;a:ﬁleg c(eﬁ‘l'[@ &eﬁa%(eeﬂ“aﬁg[}tltd?? 81?1‘:3 E!ﬁggﬂes/ceﬂ

mnlstratl n tunor ce

(herelﬁ/a‘?&? ?ﬁédo& %% 1 \04 6({(‘) vgg{eﬁzg{o% éfe? %tflgzgag{v\{e]tglg T’ivé vp/eell and
500vmbaﬁnt|on VO 2005/037322 (PCT/ JP2004/015221)

[0019] In the above cancer gene therapeutic method, adoption of one or more steps of the
~ following (1) tb (5) is preferable: |
(1) Administration of the carrier cell by intratumor injection, |
* (2) Administration of atelocollagen together with the carrier cell,
(3) Administration of the carrier cell having been infected with not only the oncolytic virus,
o but also a GM—CSF expression vector,
(4) Administration of. an iron preparation and/or a pbrphyrin compound [e.g.
- 5-aminolevulinic acid (ALA)] together with the carrier cell, and

(5) Administration of a tumor cell for tumor vaccination together with, or before or after the
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N [0020] Thé cancer gene therapeutic drug of the present '

i nvention incltudes, -as the carrier Celkoz%@%Tﬁgﬁﬁhh%mMmjnn
oten r

‘of screening and thereforq? provi-des nore p
antitunor effect in conparison to a cell line such as
"A549 cell, which had high antitunor effects ‘both in

virus ¥ il Rurdishiddd téhtiRnf r om those of conventional carrier
. celI's ]

_ advance by adm ni-stration of the virus such as
~adenovirus and then administration of the carrier.
cel | -having been infected with the oncolytic virus
Eﬁﬁx?ﬁ@%ﬁg&%jg direct antitumor effect by ‘infection of
e-oncofy?lc virus to target tunor cells, and further
in the |ivi

0020 5 TR e b bR e

_ vivo anti.t r..[ 00 en the cancer gene. therapeutic
acell lpgeps mﬁ%%ngﬂl%giﬂaﬂtwr%ora?%@eﬁ%%r’ﬁwibeﬁo d i from

themwggéjrugs.conposed'ofithe virus for i mmunol ogi ca

$rERvRIngng herelits PEYvades dnarR Poigal aiEemgheffechia comparison to

.~ carrier cell to be adm nistered afterwards, _
those qf eapyrstigaalearrior eeldt nent in [0022] [Fig. 1] The graph
shows the results of proliferation inhibitory effect

- [0021]t Whew #lrd eancemgriertherepdukic deiidy ofi Sienpyeseat inyeatiareis|a Fdmbigation of

as carrier cells, expressed by cell nunbers -at |C50. .

~ the twpFirggs 2pmPpheedgefathh Shovsr tiinemekgided tohtnieny és e gelniivistered  in

of proliferation inhibitory effect of oncolytic
advanos amub else wairieo well andbd ad@inhecrcid dftereands,i enmosdlbgcdlotreatment in
ovari an cancer cells HEY in the presence of antiviral

: advananby kaslirgsratiex pfehs ettubyueints hoehovirut and afien administration: of the

anti-adenovirus antibodies at 1C50 [Fig. 3] The graph

 carrierge0WG vinR debeiifbdied Vith tH@Sbiytia virdh pRfvides @ldideer atitior effect by

inhibitory effect of -oncolytic adenovirus infected

_ mfecﬁsﬁllrolf 8 of@IIYtfe (iPHCR @SR BdnGell§) arddofi@heF {rAcGaRE &ITL reaction

cells HEY in the presence of antiviral antibodies, -

(Efytgtﬂﬂ% %gg&é’d folrb o g%dlﬁé‘qeﬁ:ﬂyg&gﬁ in vivo Vﬁltitumor

ant i bodi es . Brief description of° draw ngs

" effect, 2005/ 037322 (PCT/ JP2004/ 015221) tumor forned by

subcut aneous transpl antation of hunman ovarian cancer
cells PA-1 in a nude [Fig. 5] The graph shows the
results of investigation of in vivo antitunor effect

| Bﬂﬁf‘%@%ﬁgyer %gne t herapeutic drugs of the present

050 I FG9PEY a tunor nodel with 10-15 mm nassive
r med bY su?cuta eouys .ransﬁgaﬂtatio of human
QB | e

I S|O pﬁ) era
raph,shows the results of investigation of: i

g éells H%%BF%EEWWWH@PF%@WRWGIGE% &gpressed by cell numbers a%: FCso._

[Fig. 2] The graph shows the results of investigation of proliferation inhibitory effect of

oncolytic viruses without and together with carrier cells to ovarian cancer cells HEY in the
. presence of antiviral antibodies, expressed by antibody titer of anti-adenovirus antibodies at

ICx.

[Fig. 3] The graph shows the results of investigation of proliferation inhibitory effect of
oncolytic adenovirus infected carrier cells (such as 293 cells) to ovarian cancer cells HEY in

the presence of antiviral antibodies, expressed by antibody titer of anti-adenovirus antibodies

“at ICsgp.

thitgLee fe[cfzfoggvagfin cancer. |




‘gene therapeutic'drugs of the present invention, using

~a tunor nodel wth 10-15 nm nassive ovari, . '
‘cells HEY using carrier ceJls of 293 cgpF@,E}MZ%Q3%571132004‘!015221)
cells, SW626 cells and HT-3 cells in the presence of

Cantiviral ant i bodi es, expressed by cell nunbers. [Fig.

» [F}g A Tl?éq? a%flafﬁgv«‘?n egﬁﬁ? O%QEH!SE %tR)fn binél%ﬁ %er 'alﬂlnu‘t%xfo 1y effect to

pro atron i1n |tory e

ovaua?{:&{g:ep Ecl%rl-?E nousg%tlfilf g%_c}tgi} ’ gﬁfﬁceﬁﬁ%@igﬁ%%%is and HT-3
cells lﬁ"f?wpa%f%%o B Y gttt A Rsas col 1

R tratlon af aenovr
i 31 e GRS B RS bt PUSHG Bl Bk vﬂg?ﬁua% &?f%%ssafgcancer
_ cells wt hou% “admi ni stration, of adenovi
gene therangitie diues phihe HrTEnigen o, wiing w&qr.la%f{ef B
: m dki ne (MK) nRNA expression b RT- PCR i n human _
tumor §9ﬁ“§? SaheHIngRusdrangplantation &ﬁ%ﬂ{n@y YRGS caneer pelsURME-1 in 2.
. of ‘investigation of mdkine (MK) nRNA expression by
nude pMSRCR: of four cell lines of malignant glionas in a 7
: sinmilar manner:;. and graph (c) shows the results of '
- [Fig. G]riltesgiagtshows tf nosuisi ofeinyddigaéxpoe gsvion anfitentdrestfgboofcancer
- each cell line by Western blotting analysis. [Fig. 11]

- gene tidrepegtiaghigs b vie fdrévent iasedtian, ofing epacatoded with 10-15 mm 111'1351ve
.+ .investigation of a pronoter activity in the above .
- tumor éaateddsl Jubbutaeeous trmgsplam@atdmﬁcffémmmh olverigt dannerddelln®@A-1 in a- nude

- promoters. [Fi.g. 12] Gaph (a) shows a schematic

195 mm masswe

o ~‘mousest ructure of the oncolytic adenovirus, having the -

m dki ne pronoter, designed in the present invention;

[Fig. ’Hﬂﬂlegg’raiﬁh sHdWs t8b @Hﬁltﬁ Be infvestidtisn @f it Fhe. mﬁﬂulﬁrdi&afﬁﬁﬁ@ma cancer
_ shows the results of investigation of in vivo -

gene tﬁ& C]%&iﬂi?foc[ru fof 9kd Bféfselﬁ ihtdieioh IRIESE su%a%@&ﬁfsqaﬁgg%lodel mouse-

/ JP2004/ 0152 i nvestigati on of E1A protein

[(CS?‘I@%&%@E&Q}‘FI 910%1&2 a@ﬁx"ﬁ’cﬁm%?ﬁl'ﬂmgﬁé {;@ ehle infected with

ree nds novi r uses stern blotting

: [Fig.’ %n-ﬂl e gl’lzdvgs ;ns’ | g%&ﬁp o(:?grvﬁ[b?l\’\gf EJ]II‘EFL{SEEIU({)E 5% cells due to

lve |nve 1*on o1 cancer proii eratlon
admm | rd% ef.fect wwth three kinds of adenovi ruses
b';F 3}5 g?]d{kg t he resul ts of investigation :
oV us E3 donui i nf.l uence o t he. %
rig. BhrtlE ? ipEE T apoly PSR BhuaiEhat @{ﬂa e pithont
I nves#rﬁfg%g on of antitunor effect of adenovirus in a .
admmﬁd&‘é" 10¥1cut aneous transpl antation nodel with
m n_di aneter,
- [Fig. 10] Glaph (a) shows the 1esu1ts of investigation of midkine (ME) mRNA explessmn by
: RT—PCR in human surgical samples of 1-21; graph (b) shows the results of investigation of
| midkine (MK) mRNA expression by RT-PCR of four cell lines of malignant gliomas in a
similar manner; and graph (c) shows the results of investigation of midkine (MK) expression
in the above each cell line by Western blotting analysis.
[Fig. 11] The_: graph shows the results of comparative investigation of a promoter activity in
the above each cell line using two different length midkine promoters.
[Fig. 12] Graph (a) shows a schematic structure of the oncolytic adenovirus, having the

midkine promoter, designed in the present invention; and graph (b) shows the results of



[F|g 14] The graph ‘shows the results of antltunDr ,
~effect of cancer gene ther apeutl c dr ug@o% ]5/03'57559&PCT/JP2004/015221) _
present invention (prepareg by infection of onc .
virus having the m dkine pronoter to carrier ceIIs)
on a massive tunor with 10-15 nm di aneter, conpared

_ investibhtidh @ldm&:pﬁjttélﬁtebéﬁﬂg%sm&{ 119(1‘1@‘%){% Q’ICKIC%H%HWIIEQ&H& V\ilth three kinds

carrirer ce he grap shows .t he resu

o ]gaﬁﬂ of ‘Fe on the prollferatlon
' Ofadel:ldewhll(%%‘lgsl ry e s‘?%}?%flothﬂé Lﬁgﬁ%gw rus AdE3-1Al. 3B on the

e B ORE PRyl i {ﬂpoa%atof b 6P RIEurcen
_ _1nh1b1tk51E%fpec%v tgg{i k&“ﬁéoﬂ Vdaepl ‘télgl{ p: (i% ogvasgﬁ\nge\(suﬁi(Il_l]‘lavesuganon

t he sul ts of. inve
of adchdhirfFa oy PR Baly St e Ogaehli R eraph &
ratiLon inhibitory effect OVIrUS -
shows @‘Eslei‘ﬁ&* s Ty Beheton, B Fuffondf st GBI HEVRAER iy gy e mowse
: J The graph (a) shows the resul ts of i'nvestigation
- subcutgpeauy trgRspimigtion aindst Wahawaer o> mm HARESF gene |
: t herapeutic drug of the present invention (in the case
(Fig. 161 The stavhishewePeopsnts of netmselies ofifancer gere therapeutic drugs of
“immunol ogi cal treatnment) using a subcutaneous tunor
, the presouein venion prepired PRLNG G e pndlytivovisshaminghhn ovidiine promoter
i mmune system and graph (b) shows the results of
to carfieyrogllf)emm olsevesamicywitdf 1&-05 mmaliameter cahpaad mmmchmmsuatxon .
' used for the experiment. [Fig. 19] The graphs show the '
of oncolytinviras withoutcesier gelld. on on the adm ni stration
_ interval fromthe virus for inmmunol ogical treatnent
[Fig.15 0Tl grapklidvey the ebdults @f aprestigaltios hausilidnee obFevialle proliferation
results'of tunor volune in each nouse; and graph (b)
-~ inhibitdRosEect BEadehs@rediHRAL BB dfthé bearkucuhoeakellsate 1l n
each nouse group. WO 2005/ 037322 ( PCT/ JP2004/ 015221)

[Fig. [lE] The2Phapd NBoGE DR LSHIY iof alnvEMLN I SROMBlubMR PESMLASon the
|nvest|gat|on whet her the above adm nistration-

| _pxohférﬁlﬁrlﬂﬁﬁlbu&]‘? e &Wa&ﬁ&uge@ ARE3LNEL 415 8n Ule AASARVALIES cells PA-1.

al" 1 nactivat by UV irradiation as a Virus

[Fig. 1(7? rTherQ}‘gﬁh gs)sccﬁ‘cl-: ré*ﬁ?h?ﬁﬂ%ﬂ%ﬁog of ?rg[ ueEFe ogfh%pcji')emstence of Fe

curve

“and A% g}eglat 1: @ngnB@Ftogsgt]&er}%S gﬂt io(\)rﬁgg ?&61%30{1&{ Elﬁ on l(l)le ovarian
glcal treatnment. [Fig. 22] The graphs show _
‘mncmF%gugg am nation results of tumor vaccination effect,

[Fig. &{fﬁ}%éqa%,h éggq\i\%ﬁ%h %%gszlﬁévogg%}gq%ag%;ﬁs%gqéaﬁ%tégt%mor effect of a
cancer gene therapeutic drug of the present invention (in the case of no UV 1rrad1at10n |
treatment on the virﬁs fer immunological treatment) using a subcutaneous tumor model
‘mouse [(C57BL/6XC3/He) F1 mouse] with normal immune system; and graph (b) shows the
~ results of long term observation of survival rate of each mouse used for the experiment.

[Fig. 19] The graphs show the resull‘s of investigation on the administration interval from the
. virus for immunological treatment to the carrier cell, graph (a) shows the observed results of

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

each mouse group.



observed results of survival rate in each nouse. The - -

nunber (n) of each nouse group includi @ |%J .
~is shown by n =5..In the fig., contr \fhgg %‘eﬁﬁg 2&4/0152-21)'

"OVHM' show the results of subcutaneous

transpl antation of squanpus eplthellun1cancer cells

F1g ﬁ?@?le%ra V?sﬁi\@gal %?Sh&%g lfe (AU gﬁ i Aa%%fa?gﬁ mﬂ%ﬁ%@@he aﬁove |

mni stration

admmm%%m ﬁ% \%?%\ di %[ sh% ehe@c@sﬁg Wd%ﬁ(‘wuus V- Arde% g'rllt.chufvated by .

t.ane ranslant ion of SCC7 or OVHMV :
UV iR A ‘gH‘% o Rt el 251 A a5t i ect ed

[Fig. z]jci‘h% aﬁ’?@ a}ln%oﬁﬂ'gxlot glégugwfeegdgftemhtgﬂgesﬁt%&f 1ngrestt1gat1on on the
mnistr on. of B- faor, jnduction of the CT
admlnltsﬂ%uona@[gn%f/t:hp &gove[ Igielén(g%? Yé dg‘%"ﬁﬁlhusfglil?\?l \jgis fehpg@}mologlcal' :
shows the exam nation results of tunor vaccination
treatmefif act  with non-snal I -cell | ung cancer A549 cells.
. The nunber (n) of each nouse gr i ncluding 10
{Fig. %i’]ﬂ'ﬁ[ graphs éﬁ)@(,\ﬁleb?(aﬁu&atm reptﬂtst etupog, vaceippiquopifect, graph (a)
"OVHM' shows the results of subcutaneous
shows ttheabisi eadt weulnolthedvaor anlusemiserach enpwseOmbizeapha(by shews the
of 1 x106 cells, foll owed by adm ni stration of

- observag Egsultalof, SBVivAIF et éunl coelr marse.cEh¢ aumban (noofriceeh mouse group

L wi t hout tunor vaccination. "AdE3-1ALl. 3B-infected :
. includip§48e a0l isshows byme= § elauhd¢ Bigofcosudl¢SCATEaus “OVHM” show the
o transpl antati on of ovarian cancer cells OV HM at a rate
resultsaff sibch@mec transphotaliome squimoas epithielitimatancer cefls SCC7 or ovarian
B AdE3- 1A1. 3B infected carrier cells A549 to mice, after

© cancertdefls O CEMNad, raehFUDANEQUISSs, Voo diaby aBmwitittionrEdA@RUA1IB
: ~ 1X106A549 cells infected with AJE3-1Al. 3B. [Fig. 24]

mfecte-ﬁh@arﬂéla@]lssﬂg?% 1 Bick, e‘SGWHM Rfr -+ AN S V\édl@@@@ﬂ OREINeShows the
death rate caused by side 10, 2005/ 037322

.results((gngétﬁ%@&ﬁé Qﬁﬁ%@&ﬁla@({ ocoFéCw di ObﬁM NRIBYEE b?'yadmmlstratmn of

nistration 'agen toget’her with

“AdE3 (fﬂr rB'Be{nﬁ,fc‘teédl ca#oer o AELLQ to mnfgr__aft& t&g% %ﬁﬁﬁf‘ﬁl Q/ﬁc ination with

resents nu nouse e gra ow
uradla% t&eORﬁ-ﬁ\lﬁl I %{s IS r LS | ap. Ac{ - ga tf 1 uct? h%%TL to the
e presence oj enovirus “anti bo -

adenot' nes adm ni st ratl ons of adenovi rus Ad- B- gal vvi t hout
_ W i nactivation treatnent, graph (a) shows the

ve esults of tunor, volume of each use; and.
rFig 2§ e %Eﬂs (SEGal Sefte) D588 %ﬂ(%gmwegﬁm§3°W%\fﬂ°?laiﬂé°n effect
of eaﬁ use group. A m xture of A549 cells and
with nggysmg Wﬁﬁ?‘ﬁé‘é’eﬁm&@ 8a#% rells- Tap pambeh@) of ey mepse gfpup S including

- each nouse group including five animals is shown by n
10 anpmads is shown by n = 10. In the Fig., control “OVHM” shows the results of

subcutaneous transplantatlon of ovarian cancer cells OVHM at a rate of 1x10° cells, foilowed
b_y'administration of AdE3-1A1.3B iﬂfected cérrier cellls A549 to mice without tumor
vaccination. “AdE3-1A1.3B-infected AS49—OVHM” shows the results of subcutaneous’
transplantation of ovarian cancer cells OVHM at a rate of 1x10° cells, followed by
* administration- of AdE3-1A1.3B infected carrier cells A549 t.o mice; after the mice had .
subcutaneous vaccinatioﬁ with irradiated 1x10° A549 cells infected with AdE3-1A1.3B.

* [Fig. 24] The graph shows the results of investigation whether the death rate cansed by side



[F|g 26] The graphs shom;the results of |nvestigation
“of antitunor effect in the presence of
anti -adenovi rus anti bodi es,by 1-3 tines
adm ni strati.ons of adenovirus Ad-B-gal w thout WV

i nactivation treatnent, graph (a) shows the observed

: .effects ‘ﬁﬁlul!)et ﬁlﬁg %H@) d %ﬂl&&%‘éﬁlf}? f l%flsgafrf'g%%etpge%g raﬁlg?%ﬁ]er cell. In = .~
the Figry 473 nﬂ%"?ﬁfntﬁ Bl Eb 3t nc uding i ve

- _ ] n s. 1 g, 27] The graphs show -
LFig. ﬁﬂ?ﬁa eEphs sny Wt ?fszP Ssedion of Pitipgnainetiach pfhe presence of
_ ct of. adni |§{rat|o of the carrjer cells (A549
. ant- ﬂ‘fﬁ&?Yl&)ﬂ %“HPQ@F{% Y it K0 fOBHRESrH Aol #4ene virytyid Bigel waggout UV
- expressjon vector, and admini stration
mac“‘f&%m%ffé?ta’@&} |g&°g’élr{'1} Brpatsrias oeredrpwlts gF fyrasr wadme ofypagBpnouse;

shows. t he observed results of tunor vol unme of each

WO 2005/037322 (PCT/J'P20041015221) _

L _ a o
~ and gfﬁﬁh@% shayitthgrabservebyesslionssurtigaloperveeh meyen gioupf A ptigture of

: survival rate of each nouse group. In the Fig., "xl'
A549 egllsr argndP3 gdls was fisednas esftricnAehlB- dhd humdpr g@eqfte'lghamuse group
x twice and thrice admnistrations of adenovirus . '
- including -fBegalmals ssphewhibyel 5. The nunmber (n) of each nouse:
group including five animals is showmn by n = 5. [Fig.
[Fig. Z88[ThE lpeapls aphvs tshmsulthef mestighisorobf AmM@abi effdck anthefprésence of .
- vivo antitunor effect of intraperitonea

- anti- adR@OViRissdntidbdion bjBfl Btmies @m P @RAGA! b nOgiRiNAA-BM A hﬂthout uv
' the carrier cell, graph (a) shows the observed

1nact1vfat151l11 tbgneht, tgbﬁﬁhr(a)/ﬁiokmfth@ﬁb@ﬁﬁéﬂ 1BRUE &F nahék SIARb of Bach mouse;
- shows the .observed results of the survival rate of

‘and gi8E (b)NRLSE (B BbRrvddNebll® dfl @rvivalXhe of 'eaéh nflide ‘0Yo3p. WB49 cells
front of "Ad-B-gal" represent once twice and thrice

adamiani t f
were 1200§95%%%5@%%%%%%3%35221) Peate tué ?Clmr% five animals is

h qﬁﬂper (n) of each nouse group including f|ve ani mal s
SHOWR shgwn by n =5. [Fig. 29] The graph shoms t he

[Fig. ﬁ’glsﬂl% %gﬁhes'x%oogﬁtrt %:!u?tﬁ Y nger égah'glgrqid A X@’O 1tht|émgr effect of
- adminfYoGa PRSP eraﬁéﬂ% SRS R G Red L ol piy adenovirus
_"AdES Aﬁﬁ%&i%@bi@?ﬁ?&g{égs%ﬁ ;Qé@%%ﬁﬁ;%@%@lgﬂlatmn of atelocolhgen _
ranspl antati on of OVHM - ? 31] Thelgraph shows the

Phe

- togeth?re%h the féiffﬂ?rn'iﬁélsg}ﬂ@ht@bﬂw@»rs t bseh'fegdieﬁ f§ gfdwor volume of each

(annunt? of the oncolytic virus to the carrier cel
mouseAgngbgrap 1 (b) shows the observed results of the survival rate of each mouse group. In

“the F1g.,' “X17, 27 and “X3” in front of “Ad-B-gal” represent once, twice and thrice
adminiétrations of adenovirus Ad-B-gal, respectively. The nwmber (n) of each m_buse group
including five animals is shown by n = 5.

[Fig. 28] The graphs show the results of investigation of in vivo antitumor effect of
intraperitoneal administration of an iron preparation together with the carrier cell,; graph (a)
shows the observed results of tumor volume of each mouse; and graph (b) shows the
.observed results of the survival rate of each mouse group. In the Fig., “X1”, “x2” and “X3” in

front of “Ad-B-gal” represent once, twice and thrice administrations of adenovirus Ad-8-gal,



[Fig. 32] The graphs shom1the'exanination'rééults of :
tumor vaccination effect with the ova Iy

~cells OVHM graph (a) shows the observg'J &é@ﬂ%ﬁﬁ@ﬂfpzoommszm)_
tunor vol ume of each nouse; and graph (b) shows the -
observed results of the survival rate of each nouse

S A B SRR SR by =5
- [Fig. Z@ﬁll’ e ’éﬁaég Ssléﬁ)%??ﬁtm%ﬂﬁ%"f nilv%gln%aﬁ%é r(r)]? %Ildé gg{%&l 11@5&1811 exposure o

II's A549 after t
o he (iR G2 uswiww HHZE{%L ed O The number (n) of

{Fig.. ?@iﬁﬁ%gragﬁgle&%ﬁig rqasB gllny%tfl chmn I ﬂméllls Ié:i%ﬁtto% cartier cells A549
. i nventi o [ 0023] enbadi nent to _carr :
-lrradw&deé‘@wt ditfryentt fi‘EﬁﬁSW\Nng H&>ERp{O%iréde) F[ll}“OE‘%F'nd’éFh d%‘PFé“"ne"“S
therapeutlc drug of the present invention. A cancer . =
transplgaigion REPYFMti ¢ drug of the present invention | |
- includes acarrier cell to beinfected wth an :
[Fig. i cddieyarrrh shavissthe gesults of dnvesiiation et dhe g1fsation rpfer(@ogey) of the .
_ on a tunmor cell within aliving body, wherein the
- oncolygigrvitue to thelcprries celbfdéd.ed fromthe following (1) to (4)"
cells: (1) A549 cells (2) 293 cells (3) SW26 cells o
 [Fig. 32) TiHT gBpbelshew (T -dxhinimpgbh spsult 20A\NDNROOBICCBTBRY effect with the -
-+ (PCT/JP2004/ 015221) [0024] Fig. 1 shows the results of
- ovarias carenicals OV HMe gmah (a)eshoeelths obserfedndsudistofedhectilume of each
o carrier cells to use for the cancer gene therapeutic . _
moused b grabh(E) shpesitid emkived réshits oAMestngeneatt beeahaudise group. In -
- drug was prepared by infection of the oncolytic virus -

~ the FifQ “a30gt gadws GRlbe Withairedntnest BninRGuliéss Of AdE3-1A1.3B infected
- I nvestigation of cancer cell proliferation inhibitory

carrieCEAER550 ¥ioShRAWdr valRioUl *o9 A RS 3AE48BsKdvAl mdBe with thlee
was used as the oncolytic virus. The adenovirus -

.' times ARG ALt Rs Ia IE%AUQE@E 1%9&5%‘19%?%&113 m9%te9\ﬁﬁ'ﬁb1a{‘z‘accmatmn

cancer speC| pr onot er B pronoter)

- - with Iﬂaélhi%’%\ﬁ@ﬁf 'Tfnla GufbaRY 6f cth rﬁJhese ﬁfb‘ﬂlﬁﬁnrﬁﬁ&lﬁgﬁwﬁmﬁ% is shown

'_'byn 5

. Best mode for carrying out'the present invention

[0023] One embodiment to carry out ihe present invention will bé explained.

.' [1] Cancer gene therapeutic drug of the present invention.

- Acancer gene therapeutic drug of the present invention includes a carrier cell to be infected -
with an oncolytic v-irus, so as to make the oncolytic virus act on a tumor cell within a liviﬁg
body, wherein the carrier cell is selected from the following (1) to (4) cells: |
(1) A549 cells | |
(2) 293 cells
(3) SW626 cells

(4) HT-3 cells (HT-1II cells).



~adenovi rus AdE3- 1AL. SB was |nfected to various

candi date cell lines at a rate of 500

days and added to the ova&tan cancer. cﬁﬁﬁ&gbk? @%ﬁngw%mjﬂn
cul ture day two, and the prollferatlon inhibitory _
effect on the cancer cells HEY was investigated on ' :
0024198kt Yifod }hfﬂ ts ofl |60

. [ i lﬁgws SC% f e rs og asg%%nﬁhgm?h t@%h%lcg% /:}ér d. 4‘% reglt%ctn;]e carrier
cells t nmebh;r Lx}é ?ZIHCSIC ; er( q’?e?%gfeu?lc t?/l%grgl c?’recap%gilﬁg

fg) %ﬁyghée cancer gene _
feratlon i ef.f.ect.

I _ |
therap ‘Igudrfgg The Bl kRl B U b bl cdR e i i g tnes ana
oo R JBRIY ARS  fp n

'Adeno%\e;\!%l%%\c&ﬁgl—-ilé 35 mﬁ%ﬁdwgg(eﬂf% %@8 lgﬁ)acq}?lgqqg v:ir%lsl Sl‘he “adenovirus

liferatjon inhibitory effect in conparisaon to th

- AdB3PATBR liasaé:leﬁt BEne, o Beiife b aR oye QUCEAPTIEF 1Ad1 1) romoter |

_ HT-3 cells al so showed about 'sim | ar high

- (IAL3B prompiara e dn (Ui IpeeifE yPIemPEes tatvifie HPPRa slresm Sfdes gene. The -

: cells. [0026] In addition, oncolytic adenovirus was:

adenoyinfsebdR Ad. 3Bhwasibretdrie vetiomeandgatecsll lines Asugte of SO0 vp/cell

: cells, SWs26 cells and HT-3 cells to prepare the '

for twoasaysr amgle pddetlhter thpeonarian drangsr eelld HE pn avdinweday étwvb, and the
proliferation inhibitory effect was investigated in S

proliferdtmnpnkibeogeffott e thutincer eslls HAYoun inveftigated on culture day five.

_ anti-adenovirus neutralizing antibodies [Ab(+)]. As '

[0025stThewvedtivalFigs oft Figl 1l sioancedil ng@ber tdpablape utbian G0 proliferation

- which used above nentioned four cell lines as carrier

inhibite8} bifect TEOgfor patiens ceanRer calklihespTat iidse mambenof cells shows the
inhibitory effect.. The conventional cancer gene

hlgheﬂc}h%@ﬁﬁiéhhﬁmbi%r?Qf%d:tt As ¥héwis byaise G thepeshehGinié¥iga®d cancer:
ficulty in ffequent administrations because of

 cell ln%soﬂl%%ligpglphrozﬁ%r l?cﬂfirﬁ?’oltolfp‘éﬂ‘é&rm til@%d’é%f 9h33RAYEA549 cells,

ment| one r ce Ines as carrier cells provi ded

SW62§oéeﬁQtaanIfI’Y'3t L5 REAL irfreL 0ﬂp‘ gﬁ‘é Qbﬁso 54@f ge% d _SW626 cells

, the priesence 0 _
| exhlblﬁzgo%/ogg Y@ﬁ ﬁolé E%e%@%@@%é&i‘rﬁg@é%m%g@% glil co gar?soﬁetoltﬁat in PA-1
.' cells ‘?'[5]5’3' fer tqleg ﬁbslg(li] glébcgqhg%cq%ﬁ gﬁtg3 cgﬁo-?%gt %%\é% ou sﬂr%ijar high
m@%ﬁﬁ%&@%ﬁ%ﬁ%ﬁﬁﬂﬁ“ms

anti - adenovi rus neutralizing antibodi es al
wmﬂ:@w&@wi, OnGoRYicHderryisug avas ipferted Foa‘thieé‘HOYﬁm?I&FO@‘éil 293 ceﬂs A549
cancer cells -even under the presence of the '
cells, §N(G2oerllssand] BEI75ells o apepare dhe catieey igors Biepwentie Aues and their
usi ng a massi ve subcut aneous tunDr nude nouse node
cancepftell Qralfentipdiialibitey offeotwrds povestigatahtin ttherpresetideeef a sufficient
- when above nentioned A549
amount of anti-adenovirus neutralizing antibodies [Ab(+)]. As shown in Fig. 4, all cancer

gene therapeutic drugs which used above mentioned four cell lines as carrier cells showed
potent cancer cell proliferation inhibitory effect. The conventional cancer gene therapeutic
drug with virus was considered to have a difficulty in frequent administrations because of
pi‘oduction of antiquies. However, the use of above mentioned four cell lines as carrier cells

provided potent in vitro proliferation inhibitory effect despite of the presence of antibodies. In



modelght 30° @@&p
~ cells, %‘ggpped]srf)@g S

cells, 293 cells and SW526 cells were used as the '

carrier cell (see Fig. 5 and.rig. 6). \];8%091%?2'2tP%T)@JZO(WOiSZZI)

t hese experiments will bejgxplained in the exanples
.-described later. [0028] As shown above, the cancer

gene therapeutic drug obtained by infection of the

add1t1dﬁn@x§h9' EéIR 6k WSthe @airRE cAREHOWRE E&k kotbﬁt aR@Rl@ntishibitory effect

“exhibit hi gh antitunor effect by the use of any one-

| '_ aﬁlongoﬁbﬁ@‘l‘ﬁerﬁﬁ)héds fo&%llclﬁ{éssas sﬁ%ﬁ%@ﬁh‘e§ P HTadhinR rhﬁ?n of the

as the carrier cel 0029] Above ntioned four- _
adcnovﬁlﬂelﬁf ’E’{ ? A%@l C%PE] 'ﬁgtheﬁé&n&e&: 2 Sl]%glegﬁ{lhééﬁ? off Rl?ﬂrﬂl—wdenovnus
-Sna cell

' | neutra@h? &hﬁ%% %@% n(glgﬁlbtegroklh% rEpthre &f‘ﬂg\ﬂj‘ 1%11%&%'3013{3 cancer éells

and Parks, WP., In

_ even'“\l}fl%r € %ref%ﬁ 3{ %ﬁgr?npg dﬁ‘ﬁfﬁan. t unors: establ i shment of

c |1 A nes. derived froma.series of | t unor
{0027 d i FR VO g}{penr@fts 113411g7 alr&%wclsg%%ut'mleﬁgs @go glflcfe mouse.
B A S SR A B L PO
denOV|rus‘§roduc ng cells. The 293 cells are
B#0 eslanypie, nseh ag e saiperddl ore Xie 5 oW i 6) The
Conpl ement ati on anal ysis of nutants of nitric

B detaﬂsc;futm’ée syieriments widMegtxolainagin threexapplas\desaibed lateiqui r es

two henes. Proc. Natl. Acad. Sci., USA 93: 4891-4896, :
[0028]19@63110We1b0$%ﬂ® caickis garae tlmamstietdm@g obtagied byf infettom of lhe_
cancer in ovary and their details are described, for

: oncolytixanmk &9 thercatrive cell is aipeblefto Bdghit high setitihor, effpilesnthe eg of any

HeLa cell contamination in 169 cell lines derived
one off A5k dalis a3 celbe) 63628, ceNatihd HTCSnelr ad thetcarrieb8ell.209- 214,
1977. The HT-3 cells are wuterine cervix squanbus ep.

~ [0029c Aboes maltosediourt bell Mindetad lespRireddesdpi &, art oderived from a

exanple, in the article of Fogh J., et al., Absence

non-siR4ll-tEL Ring @hhcef 041t BRE, RAY ki ddtailk- ‘@Qd&@hbed iffesafipld, “ethe artlcle
from human tunors. J. Natl. Cancer Inst., 58:

of GiafdD 214aroh9%Y 5. ANESBah0E. Gehiteihi PEReAEE ]@Ia!ljo%@ f1., kthd Parks,
WO 2005/ 037322 (PCT/ JP2004/ 015221)" from cel

W.P. %}}?ﬁf? EMh o%r&@ﬁﬂgé?%égﬁgﬁoﬁﬁhsﬁ‘:ﬁeﬁB@@eﬁ fﬁ@s’ de?ﬁEﬁl ﬂ)ﬁpﬁa series of

Iect er commercila aval

vantages e uSed As carrier ce su

- solid &1 0r§c' J:n%yatl %ﬁ‘lﬂ%ﬂldhl {ng’ 01%125&‘%30?%33 '12%\/59 C‘ﬂYS are (ck‘)nved from =
CllLO er ,oncol i c_adenovi r.us
| h“maff’ sgHps deﬁwef&%ﬁn%éw&%&% i a0 (SpefiiEp e Hudies os

adeno oltése{x}:foglggﬂé gelﬁjif %glﬁggfa %g\iﬁe%géélggﬂ”tfsbcanc £r3 1?1%13 artlicqe of Xie |

_ el egse qQf secretor rapul es due to |nfect| of '
- Qw, Wluf glespentation iy B MHRES witTaes i, sy g %ré'aals that the

fromalveolar epithelial_ cell ty eII and the
actlvepsfltgp@ﬂglg;esl g gglgpsabﬁ’r@q Naglhé\cad USA 93 4891 -4896, 1996. The

SW626 cells are metastatic strain of colon cancer in ovary and their details are described, for

-example, in the article of Fogh J., er al., Absence of HeLa cell contamination in 169 cell lines

. derived from human tumors. J. Natl. Cancer Inst., 58: 200-214, 1977. The HT-3 cells are-

uterine cervix squamous ep. cancer cells and their details are described, for example, in the
article of Fogh 1., et al., Absence of HeLa cell contamination in 169 cell lines derived from

human tumors. J. Natl. Cancer Inst., 58: 209-214, 1977. These four cell lines are available



cancer-gene t herapy, and (4) reS|stance to cel

elimnation effect by CTL even after :
- adenovi rus. Therefore, adggtion of A54ggg&%kﬁﬁzg¥%&ﬁmym5mn

particularly preferable anbng above nentioned four
cell lines. [0031] Multiple kinds of cells may be used

o 3880 Sl SRy SO
. other cBﬁﬁr?e'?%ialﬁ)agl\%%Eﬁb]%Qgﬁﬁa]l%%lf%e sl fect. Concur r ent use Of_ '

Utilize their respectlve

7 [0030] @52‘{9 gﬁp%vset I;E%l};% é F,Pés a]gzm];ﬁ?% Fhlt ac% dl(jalg éuch as (T) production
or gl HBRRIsHE Ygp Pl aiued By E%?Q%P?Eaﬁfgaﬁmﬂed @) most.

: hout r str ction in_th
| Potent é‘gﬁ‘?IHP’éP P‘é’b:‘?%f*‘f%l 0! a%acearcsl tiorias Bese 9F é‘f‘té Adgogirpppntibodies,

the _intraperitaoneal therapy such as ovarian cancer

e <3) relepdgs 96 SCELPY ERYHPTHET Rapiset & pevifusapaics agpnio iy Dasause A549

: in their virus productivity than those of A549 cells -
cells aghderpad fgen| ayeolarsepithplivg qeﬁ tYEfbHpaflé\ttll‘%/@I‘}Pertﬁngéﬂomblﬂ in the.
- period of function. [0032] In the cancer gene
cancertgq:m: dpeapyi ended) gesaftanch do pelbslaninaliow effedt dry, CBL even after infection
_ -conventional virus vector used for gene introduction =~ -
~with adenovives. UBedelar, adomivnotfyAs4) villsus padidubitkycprefeheble Among ¢ above
- carrier cell. Adenovirus, adeno-acconpanying virus,
Inmﬂumedﬁﬂﬂcsﬂhpéﬁx virus type 1 (HSV-1), herpes S|nplex
virus type 2 (HSV-2), Lentivirus such as HIV virus

. [0031(Mubpleskinds pf celstmay be usaisasstile Barrizs calb Us eoinbinkton af A549 cells

virus, reovirus and vesicular stomatitis virus (VSV)

~and 2933&31%3 ieXBEMhibRAdesefiBed Wt ervaBE® [RidRT conBEOthtapeutic effect.
viruses nmay be used. The oncolytic virus is a

Concubfeft lisfe & Pluir¥Bkindtd STUSIY %Pltnyuh%@ ﬂleﬂ%sﬁébﬁ%? cltah@derBidifé¥ures and
viral gene so as to specifically proliferate in the

advanttagésg &hd f:tllI & \Mﬁ%} Fo? rei(h#@ig \‘V‘?g(;f’/ F%ﬁy gletgge &th?[.]?\rﬁfvn_gl lohg péuod
for ad}lémomn& O\ggﬂeﬁvg ﬁ&sé ﬁlgl s[iu‘ril]LP ﬁ%ﬁﬁg Oﬂ]r%% é}) nl?rq &568ka1 F a‘a[mmstntmn

_ n necessary _
_ w1thougx é‘ﬁ% gxon o%rlﬁnan(irg%llgsgog Sa[}a aé%c%(ﬁ]g%med p(l:eaffr:]réll:e)lres for the
intapdiaL ﬁ#@?@cﬁ%&%&ﬁ?z%ﬁﬁ Rt R TG tores of

e piiimefppracRrodrody e WSspHabow Cein %réci 248 5 rigeutting in

' cancer), digestive tract cancers (e.g. colonic cancer,

| compa}ggwce} pger period of function. _

~[0032] In the cancer gene.thelapeutlc dlug of the present invention, a conventional virus
- vector used for gene introduction may be used as an oncolytic virus to infect the carrier cell.
~ Adenovirus, adeno-accompanying virus, herpes simplex virus type 1 (HSV-1), herpes -

simplex virus type 2 (HSV-2), Lentivirus such as HIV virus (AIDS virus), retroviruses such

- as mouse leukemia virus, reovirus and vesicular stomatitis virus (VSV) can be exemplified

“and furthermore other oncolytic viruses may be used. The oncolytic virus is a proliferative

virus vector and any virus that modify viral gene so as to specifically proliferate in the target

tumor cells or tumor tissues, and fuse or kill target cells with cell lysis (cytolysis) action may




‘promofigt foF

cancer, hepatic cancer and gastric cancer),
neurobl astoma, cerebral tumor, mammary cancer, o 1 B004/015221)
pronoter. [0035] No SpeCIEBC i it IS given %6¥(Fﬁ§ Yoo
length of each pronoter sequence as far as it exhibits:
- the tunor specific.pronoter act|V|ty Above nenti oned

~ be use& %1‘ %gargglg %eﬁ%wﬁ%%g?ﬁggﬁ?&e(%%% ?chmam 91%8{1) pary 1o gor prohferanon may o '

“beu %nternatlonal Publication No.. 0O 3 /025_1 9 0 and t he

“Yiterature, Cancer Research 63, 2506:2512, 2003 and _
' c%& be inserted in a _virus genone, Above nentioned o
(00331 SAnAEF 506 BEaPCUTIR RSO SRt HHE0 TN By BRfbied almost all

can be designed and prepared according to the

 maligngpis EymBetsr @Y PHYE RElydanmbt etnile: Pvﬁr@fln%celnaﬁﬂu%?uSoa@fhehum'

mal i gnant tunors and ot her cancer specific pronoters

- cancers (G- adcHEe GEEK cPHENPRBMSEERCcONRgaBBome dicthfle neck  cancer,

mentioned m dkine pronoter may be used to various

eSOthah gpmagrt andulrng sander), diightveolaat caneare by columd eangag pancreatic

mal i gnant glioma and has wi de action spectrum as well

 cancerabefafio 34jceT ypd gastiic tireer) umproldpeaid, @rghrdtomer, itagubary cancer,

introduced into the oncolytic virus may be selected.

N testicuéet candbr ngd peostdtie danewal Infadtiatogehdaption eif adémivireseanppes,34 and 35 )

1A1. 3B pronoter for ovarian cancer, m dkine pronoter

- capablt OIT iafHoR 30 GsRbEEls gméﬁ)ﬂle&nﬂcé{&géxg%ﬂiap@lticoﬂliﬁg dB- 1lhl€@resent

‘pronoter for testicular cancer, SCCAl pronoter and -

 inventRe@PRLAHA IS od DAL ERAHEITRISSs. EPi thelium cancers, CEA

pronbter for colonic cancer, PSA promoter for

o [0034]91*@%1& 8t [ie (6RPE YecBRrdRBier Y @érﬁﬁl%ﬂuée@rmﬁ%abh@mmars may be

be used. Naturally, other known tunor specific

' selecte}ar %Qf n%qto B0 ASr %%et?eaﬁ’(fe? MRS reExahYd, N\ 188 MVpHn A& fo? varian

spect rum and exhi biti pr onot er act Ivity to invention

cancelaﬂﬁtk ﬁ@gf‘oﬁ&abfp %%ﬂ a%}:ﬂegﬂf‘ﬂﬁnél M(Jﬁlaofﬁ HCG promoter

celTs gives t e ca cer gene

for te&tlc%iﬁ%peﬂ%tcélc S‘Hd‘]&l roﬁio d%{ﬁS%EA eé{oni:o% chgqrﬁﬁﬁlﬁu?%githeﬁum.

tancer.

oY AT, &%g@wqee&z?séﬁw@é‘)@%@é@%@cmwr
01/ 90§44 and 00/ 600

Al Saeet BROROLE) eCtlbfVE}t%éa&Pwnéﬁwaf ON@iiprgmoters

article Biochimca et Biophysica Act 5 200 2

such ap_ @X—%;%plalpavgpg)ﬁlmae 6‘?‘1%%ﬁt”§& romot r activity to
carci noma antigen 1 gene and characterlzatlon of its

varioug igatignant, tumgfsszm%m@helyq@m &Peafie Brosnoters FBeH g,saosteocarcme promoter
Yoshi hiro Asano, Toshimasa Ki hana, Mari |wanoto,

may byased HAbavamedodisaed mgihmm@mqimmay beusadnte wipesmalignant tumors
Sat oru Kyo and Masaharu lto.

in addition to cerebral tumor and malignant glioma and has wide action spectrum as well as

cox-2 promoter.

'[0035] No specific limit is given for the length of each promoter sequence as far as it exhibits

the tumor specific promoter activity. Above mentioned 1A1.3B promoter can be designed and

~prepared according to the disclosures in the pamphlet of International Publication No.

03/025190 and the literature, Cancer Research 63, 2506-2512, 2003 and can be inserted in a
virus genome. Above mentioned midlkine promoter, 8-HCG promoter and SCCA1 promoter

can be designed and prepared according to the disclosures in the pamphlets of International



[0037] For exanple preparation of an oncolytlc

adenovirus. can be acconplished by insertion of a _
speci fic pronoter at the L’i?per stream gf)2%’&”%@’”%“’015”1’
gene EI A or Ei B essential Tor the proliferation of
adenovirus, or replacenent with a primary gene E1A or

. Pubhc% 1@59 '6%?1%5%%'1}5'0@1 aﬁc{@(ﬁ%d()%nre%pec‘ﬁﬁglyt urmor specific

r onot er f eam of essential for

' oosafRﬁove%ﬁanongégt;gvmﬁ&m;oteaﬁs il R NN
o SRR B B R ST Pl i

o h S not ecessary r. the oncolytic virus to_have

* antieef ot gt RaERIALOY g dhopiemois. Ko Homde, el figomiya,

roliferative property in the target tunor cells or o

- Yoshitjfgsandy | 10gjmas pngx I byareieoN ikl Hansawir gl flashimoto,

such as_an Ei B gene deficient type oncolytic
Susumydfdisesgi $aierudfy oMM prlipfeléieut i cal s 1 nc. or an E1A gene

' partially deficient type Ad5-A24 adenovirus of ' .

i 0037]LJfﬂr\¢éP1§PiéypI@f>‘lwﬂab@frml erecoBitic miderytvits (AAB) aasayphgheddwdnsertion
' Thus, oncolytic viruses deficient of a tunor specific

of a tuptcmmp@ceﬁc peyndbe s tilsonppsesireaiupf hprimaey gink E1tdypeE1B essential for

h adenovirus or a parti.ally gene deficient type thereof .
_the prolifyrabien ws edemsirufeoranglatemént withr m?pnm'thO@é}&]ElA&]foedﬂIB:)promoter :

: of the oncolytic virus to the carrier cell can be -
Similapérstaioned tymmonyeoificqnahoterat hoaspatistrb@iof a pene essential for the

restriction, for exanple, seeding of carrier cells on

prohfe@atﬁin&if&mru@Mdrfo@{ﬁe@fwhélb QiruR ©eey tHa@ aMbddvSrufbuchnsaIowNt HSV-2,
- sufficient to infect all cells, cultivation in RPM

retrovx@ﬁéj koA ehd $Rtcalar sRLatiBSHHR §W ark uéed Mpgl%rcogér@cggn
_ and 5% CO2 at nosphere at 37C for about 6- hour s,

[0038 g&%vélztlg 'rmnﬁgg Rg&gs Sfbf éheogg&ﬁgﬁf Vlrh% r%% hﬁgfg 3 Ce* 1‘Iﬁ§r spe(nﬁc

promoY\ﬁrzﬁ faP'lal 4 Rl %@éc&lla oﬁﬁgﬁgg éﬁgjgfir yn{ &%ecglg@% Ethc}I d&lls or tumor

o oncolytic viru e eas wer-e ure
t1ssuesD¥%Meg¥r9f%I%mn?c&? Oo/eg?\u ugﬁ SuclraLF rﬁm( E&%gepg dB{j%xF%t YBF )gmcolytlc
- adGHOYlﬁ%‘)fLJ@%é{f]bafé’é%‘;‘w?lﬁg%‘tt‘%f&Hrﬂﬁ]lgé’é:gg filly e 1217?3{2 PZYé?F AdS-A24

 adenofi & UpitePiE T risphe” Sbisdnabom HEREL iy s oo Fbipgcolyti

_ [ 0040] The anmount and perlod of oncolytic virus )
viruses gefigienoat otunte wseificeproguiier may lweaégiltsa@ fjurther, a wild type
' sel ected according to factors such as the vol ume and

- adenowiruscprafpartiphyrzenod gicient dyfectiererl may bndsedars ¢heofncplysic virus,

. carrier cell, kind of used oncolytic virus and -
[0039hbwitatiostaf 4h¢ orcalichGdisob thhearzncelt cgebe peifiemeqdelpt canventional
drug of the present invention. Exanples are, wthout

- methogamithoutl metrictiet, focexammple, seeding of carrier cells on a plate, addition of the

~ oncolytic virus at an amount sufficient to infect all cells, cultivation in RPMI medium and =~

fetal calf serum (FCS) (-), under 95% O and 5% CO, atmosphere at 37°C for about 6-36 -

* - hours, which is simple and easily operable. In the examples shown later, A549 cells, SW626

cells and HT-3 cells were cultured by this method and infected with the oncolytic virus,
‘whereas 293 cells were cultured in DMEM medium and 10% FCS(+) and infected with the

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



. Vp/cel yowtiﬁ

for about 6-24 hoUrs at about 5-250 vp/cell by

i ntraperitoneal adm nistration and for

‘hours at about 5-500 vp/ Ci? by mtrat‘ﬁﬁtg)é%ylﬁmgﬁ
admi ni stration in use of 49 cells, for -about 6-24

(P%%/JP2004I()15221) "

hours -at about 250-2,000 vp/cell by |ntraperitonea

e A D2, AL 450 ROUER S ORI ¢ s
then FE% SSX(ﬁII%Q f:ae!:éu Rent gti%?l o?*iﬁw 12-24 hours at about 5- 50
' .vpfce - 6 ntrat

unDraI adn1n|strat|on and for about

ool B By i B w TR,
st AESHA L B %fr&gfb%gt?%@p i

.. h bove. exanpl es . set them Wi th| n . about
rate Ofﬁtﬁa E&iigt g SR Clomory PneIBtic pireeind %iymrlﬁfrafa%mhaﬁ@&the cancer .
N adm ni stration, and about /12-24 hours at about 5-500
gene tWPEE@I“F dblgg p%gh,ed%r%p HIVeRiEHA- A<8MpPEE %6 . w1ffmgp?rt1¢“]@1 1estr10t10n
_ carrier- cell may be kept w thout infection of the
for abey ol hpers it nbeutbe? 3} spigsle by fintraperieonepl wlyainistraéen etd for about
cancer gene therapeutic drug of the present invention :
12-24 bguis et @bt SnSEF v/hell bpactoltymiial wimingsttagon e usanf ASA9 cells, for
o cells. Storage of virus infected carrier cells is also
- about pr2dflenabiteabont 250-280tnvpreefidyediriperifioreel adiginistmaoh anddor about
o carrier cells infected with oncolytic virus, and
12-24 thharai an gbout HEOM3ED Wl yameratin crEdidedhi strateat imane .of BVE626 cells,
_ storage of carrier cells may be, for exanple,
- for ab@enf@dmedrsd a1 adoht 160 dpmell bp gamnafioal adabiaistratidibiia foDabout 6-24
the other hand, the oncolytic virus may be kept, for :

hours @XwRt €,1- 1@t V[ﬁ&ﬂ’lbﬁy mBQFerith RO AmBeR{tRkSn s se $MB3 cells. As shown
oncolytic virus is infected to the carrier cell by the

above afh@a?ﬁﬁﬁﬁ 'aﬁc[‘?;gnodr%T hﬂgc@cﬁldvh?eacr:&ﬁﬂll t @Nhe WikdsSand administration
- infected carrier cells can be admnlstered as it is or

: methoh?gle_{hﬁerfarne‘{”c&fgs %1%%\59@&591%!@5 &@%e‘ﬁ?ﬁngl] iﬂ Ql?duh%aﬁlrl'lcﬁfrs at about

. uman or experil ntal ani S SucC
- 0.1-2 5@ %ii/ [1g(yﬂg%#erféne%f‘?%nw%a%ﬁ %nwgﬁl?gggﬁolgoui‘% ft g\%out_ 5-500

005/ 0&1732 élglPCT/ JP2004/ 015221) at el ocol | agaen, an
SIFAT A TONS ‘5?{5’ a por phyrin conpound toget her
grri M ni.stra

0041 Bt piapite opt wishe RSt <P BHOURy BRtoRS s, or he

_ virus but al so GW CSF expression vector (virus vectq
prepargidefh|of caRfee FcBe therpsusie dag|af)the gﬂreaﬁegtoll}yp@fﬂ@} éﬂsll@fecﬂon of the
L [ 0043] Wen the cancer gene therapeutic drug of the
- oncolyicadwin to thewarier splls Staaageoriiimatntetiedearrieneslis iy tlpapreferable in a
- cell and the virus for immnol ogical treatnent

form fregared b éigeting emydiatethsanisr celéy inteslad wish adedliic vieve dndthawing
. a predeterm ned period after adm nistration of the

_ them ofi thepldcerofi medingl togitmenht. The storage of carrier cells may be, for example,.

_ p_'efformed in a h'quid nitrogen or at about -150°C. On the other hand, the oncolytic virus may
be kept, for example, at about -80°C.

[0042] Before use, the oncolytic virus is infected to the carrier cell by the aforementioned
method and.the resultant virus infected carrier cells can be administered as it is or together

with a conventional pharmaceutical carrier to a human body (or experimental animals such as

~ mouse and rat). As shown later, simultaneous administration of one or more combinations of =



.~ treatment. Wien cancer cells are used as the carrier

cel |, radiation exposure before or aftﬁbzb/o'sfﬁé"}?zz(PCT/Jono4/o15221)
i nfect i on is preferable. Rgdiation exposure at a dose
of 120- 400 Gy, 20-40 Gy or 20-40 Gy was .performed

. before the administration of A459 cells, SW26 cells .
ateloc&fagﬁ'gﬁ 3n Geh! p?‘eparartl%ﬁ RegLI Y)Fﬂh%rm §mg!?1?r%dcl%g%h§1r wit® e dafier cell is |

hé exanpl es shown ate I'at1on

. prefexﬁfﬁ@oﬁc#ﬁaﬁugt&uoﬁ%lfgca EAS | &1 t@é( evﬂﬂ gat ?ﬁ{acgl%egr%cc\ﬁh 15 ebrut also

roliferation was 0 erve ose
r.adi atl ex os ose | s,pr.ef erabl :
GM- Cgﬁ eg%re V\%neﬁ %E(SV]&}/S vec 6{86 w E:cﬁr%(? & 1B?recfeé1 LIS 12 go p1ef¥rable. _

[0043]tbﬁilleégléeu%angel%%gqg?laPeng(cB]c?né% ggﬁle &{egﬁf iu%%ﬁﬁ%w%icombmaﬁon of . |

the cafisEGLA danfit A0 BT B oo TR el RER sy ol ool is
 aominf 36 0P RaG el Tk Shhekh e GRoh BE 0 op imppgosical

nmet hod. The dosage of .in vivo adm nistration (in _other
treatmggyy feheniRBCEFSHY éleowsemsu%e CyrEpedlb dacafiqn 'é’?POéléPlb§f01e or after
' may be adjusted according to the volunme and ki nd of :
‘virus ipfeatien isquelerabley Refliation seppsere sndlopart BH-460 Gye2tf@ Gy or 20-40
body wei ght etc. For exanple, administration may be
Gy wpeptrbormed tpforienthe aclministation nf ad6P oredls,siMe2ascells or HT-3 cells, - -
. intravenous injection, intravenous drip infusion,
‘respectingly,ats uhocatied a‘qllénttlhmampdbsishbwaﬂmeﬂ Thaéade df mpdatiancaxposure to
I Anmong them the carrier cell is preferably -

A549 aells wisinoesibabyl dndtitcatdinpiotileratijneehd observEdesen dose of 120 Gy or
o i njection preparations may be prepared by . .
over (ERN2ONhhORaliatinoegRdyiesioands genanbly sai buerts 190aky asd 800 Gy

' saline solution and a cell culture solution nmay be :

- (more P@eablyUbdtRBEITPI(EGY andagd ). ci de, an antiseptic, a
- stabilizer, a tonicity agent ‘and an anal gesic may -be

[0044]5‘@‘1‘1@ dcdnfcezn QERS Stﬁ'ér)(}%euh@ dﬁﬁét oCleAhrdskdl fnveStid Yoy HOrpr efer’tbly
bl endinig quantity of the virus infected carrier

admmfsg%lzcgjaé IaFﬁEl'%ﬁ&?algﬁﬁﬂﬁﬁ@h' ﬁﬁcv@f‘ dafaf rﬁmﬁg{s aﬁudrﬁléma%’ rauon may

- e cancer ‘gene therapéutic t'he _
~ be alsé Wg@goﬁﬂﬁwé%fﬁ %8 aqﬁ%élslt%?ali)? pwmgﬁglgas/b{o §1%%88d by an in vive

ver cour Se§
t

or ex 7 R RBLHERE oSl ly SFHEE R Phsba BT

 infecty ?aaﬁ?&p%ﬁ%)l Igf%téﬁe?fﬁpsta(ﬁ%ctcal b o Bt oG O g Severty of
nd, of the carrier c may be suitably, sel ected

diseasgyc cRAHE D 28 AR | heomethcr For gSrgRlc. @dinistiation may be
CGeneral ly, the dosage of carrier cells can be set

performed R dmiragauiiary 1gctcas puchyisdnirgvenous injection, intravenous drip infusion,

asge of vnus

intratumoral injection and intraperitoneal injection. Among them, the carrier cell is preferably -
administered by intratumoral injection. These injection preparations may be prepared by
conventional procedures and general diluents such as a saline solution and a cell culture
- solution may be used. Furthermore, a bactericide, an antiseptic, a stabilizer, a tonicity agent
and an analgesic may be added if n.ecessary..No particular limit is given for the blending
quantity of the viras infected carrier cells in these preparations and can be set suitably.

[0045] The cancer gene therapeutic drug of the present invention, of course, may be



. . The
weighi ¢ic (ighers

- can begghbgweanahwet

cells for one adn1n|strat|on mhereas t he dosage of

oncol ytic viruses through the carrier I B
- to the volune and kind of ;fyunor, severﬁ?&h%@ﬁdﬁggEHgmMMMTny_
“and patient's age and body [0046] "As shown above, the

dosage-of virus infected carrier cells can be

fied by a gene recortbi nant t'echno ogy,

.. : a.dmlnfs'?etr&f H Qz@gmp&vﬁc{eﬁ%Qg tolﬁéﬁeﬁ?rof Bk v%ﬁ\: 1 TRy dfg)%rses Wlth opuonal
sels oﬁﬁmkﬁatlonqn%&ramaf¢tgfﬁ expressi on of a specific o

protein on surface of ‘the carrier cell to make

h h
0046 A el Bhil B¢ (f.g”ﬁ%gs& ?fﬁ%?lg%gﬁaa‘fawr a%l e decermined

cti proIer tes

- eccordih B8 s e PRERolI o il Sovicl 6 JLfey P%Wnt%aesjmd body

ncolrtlc vVirus (zcan |nf?ct fromthe carrier I 1s 10
I8¢ dostgecofisgrias PP gancha o baiprepBALREILP” Seifs and 10

f usi on. or k||||n? of the tunor cells. The cancer gg 1}*
ﬁqnlel ce

© . cells forenespmipistRiion pihigrophedonagedel eobygcrarusendbraugh ¢

adm ni strations, possi bl e and potent antitunor effect
b@ Vlra g@’q,gl]es M 1($h@1@mq§@lesg@h@ne administration.
: t her apeuti c drug of the present- invention, conbined
[0047 W henkind of thesarriesceli may F@@lswgahitaseleqtghmmrdmgetodhe kind of cancer to
preferred application exanple As descri bed below, it

| be tredted. Jihefcercizbcell hagtbetrhalitiethber ggwe:cbmbmpeuathrmlagyufyr@fcample

the present the carrier cells directly establish

~an artifinfabetpressionmftatspedific gedteih wndhe sefdcs obyhecatrerteoll c@mbke easy the

interaction have a. difficulty in frequent

- binding cwitinitlsd taagdtanmobecliy)oe tehtnMmduch ia@nnfettiod sf Sendai virus to the

anti bodi es, however, invention is conbined with a.
carriendeflus for |nnunolog|cal treatnment etc. [0050] When the
cancer gene therapeutic drug of the present invention

[0048] Bhé GARYIARvihs! dindnfe¥d frbif the CadrZPUAR! RGHE @dlgétrceﬁ; BRREW to cell |

It is a conbination of: a virus for inmunol ogi cal

| .1nterar,ttfoﬁa§ﬁ°€%{ﬁcaflf ﬁﬁﬁlfé&%& 0 HeShRR: kofis ARPLGEHRZR lycéﬂ—(cytolysm) action -

reaction within a [iving body to -adm nistration of

" of fﬁsﬁ)ﬁrcL'k?ﬂmg%k h}e Ahd: BaRaThd g’il}c%{s Etlzr%eh[ﬁgla vﬁﬁleﬁﬁlds%a‘écc%ﬁgdeled to
W th an

ncolytirc virus he a nlstratlon SO

e A B BB AR v
I vi o
the ca{riN\él gl?%é}gec egt%@fﬁthl}g%qpﬁoﬁ ?%ﬁagg&u%gﬁo | lgyg%eilrlgtﬂtce | interaction-

_ a ni stered in. advanc a carrier ce
- to n“‘%?%%?’é%‘%ﬂ““%‘%ﬁsmﬁﬁaﬁ? #Pgient fﬁ’éltml}‘i’lr"tfg“? %ﬂnq’e expected.

i munol ogi cal treatnment such as adenovirus
(0049 (2krhli CABRT SR HReEMF AU E RS IR DISEP Ny VeR R, bl B 2 virus

of the carrier cell infected with the oncolytic virus

- for impyygplogicabimeptingptcis aph s preferradapptitsienexemple t he i ving

body and can obtain a very potent in vivo antitunor ‘
As desceibed below, it is preferable thai the cancer gene therapeutlc drug of the pLesent

"~ invention is combined with a virus for immunological treatment etc.

[0050] When the cancer gene therapeutic drug of the present invention is combined with a -
virus for immunological treatment, it is a combination of: a virus for immunological

treatment to be administered for inducing a CTL reaction within a living body to

administration of a carrier cell; and a carrier cell having been infected with an oncolytic virus

- before the administration so as to make the oncolytic virus act on a tumor cell within the




: showst thab fhae

_[0051] The ‘cancer gene therapeutl c drug of the present

~invention showed a dramatic antitunofr_effect in
‘practical experinent usi'ng a syngenic %6@?’03W6?€T’W2?0W01522”-
normal i nmmune system Al ﬂough the details will be
described |l ater, the ovarian cancer cells O/HM were

living ﬁg%rsg} 2 OUS| tlfglggﬂsgtyn nlhj%g%{ gfd&vCS lt%:gé g C3/11£1]|§ )fele}qngunologmal |
A549 , cel I | nfected wth on I ¢ adénovirus, having
“eatmém PRA A AYLR T B i afm e Adingon of the

: ‘in advance w th adenovirus (Ad-B-gal) three nonths
virus fprimpanqlegesl HF@E’@PBWCE‘%ﬂ%@oéillﬁﬁa@klédméﬁ%lint rstvargep é«tl%owed by -
3-4 days after the start of adnministration and th

- adminisigpinn olet8e eumpt eallopfeciadsuigptssgoltie sirumindeccs apd fﬁihfd* the CTL

| ynph node netastasis was al so di m nished (see Fltg
ffect

- reactiogrigtiEn ghe Indngbrilytand cembblein) a virp SRRt irg ivvenitilvonad

above, nore potent and dramatic antitunor effect was

- [0051]oBhei qaeceri genehtherapripén idmentof Ube meresent imventom shhwadr avalramatic

i mune system  produci ng anti bodies. This result .

- antitursdvowledt hiat a tvactiClll exeaiatano nis{ngy b adyagénic aoddelimguse with normal

t hrough cytotoxic T |ynphocytes) was i nduced and

_ | immureadystesh. Wlthbigh the &etaily kily bb dditribby 140t e caamamdSicEadello ®VHM

of the virus for antibodies, however, the cancer gene

were sub@ItaROUS Cradiplghi&f td dm’iwee(tﬂmbﬁ ¥ MiGues an@ivees loaRlkefjected
use of the inmmune systemw thin the living body and -

- with cb!ﬁ@? chls 10548t deRSKink e dV ivitH onk Ay BE L8chovAlO BAving UA®varian cancer |

053] The virus for immnol ogi cal treatnent is

- spemﬁl@rﬁrt)ﬁlroﬂal?l Ml&@ﬁnﬁﬁﬁﬁ%etk '1ﬁ%d@§1c%hﬁll@rhﬂé‘ﬂdﬁﬁl§ (AMLE-BS) three months -

Non-proliferative type and/or inactivated virus may be

_. beforepﬁfef % méﬁ léﬁ@\gedagll Hﬁké’d reGiede@le elPIUBQl Qi€ alfier lhebst'irt of

reat Non- pr rative type virus inactivated

admln{) [ﬁé&{%‘& tlrc’eu&lglog%agvcong{l&@gf (ﬂH ggm%ﬂ) aﬂ%: [#4Rtqq éle Egl\'?‘nﬁr?;gmph node

nor e prefera

metastagﬁgmﬁ ﬁgug 1?1}?#1 @GF%& th dgef\ﬂé nye tlls):)gzlregatnger

.[0052£ Vgr}eg&g}&{ %;J?g)lszls,tf1¥p%egpé%1ﬁ%ﬁég@adt&%gt@£g} eI: erc]:% wbl(sec%guned inthe -

( PCT/ JP2004/ 015221) El domai'n del etion and/or

 experigacPHpatBSE WYhinorEal HepEne ﬁb%%sm@éwwnﬁﬂéodws This resul

favorably used as the virus for inmunol ogi cal
I@ZFL proslion PUPIO¥E eFtiviy fveuws gyewdicoy pphocytes) was
- irradiation etc may be used as the virus for
inducddnanth olasgdl celdthinr et Meing. bpdwsay Hivrt Mbmigissajieesel the virus for
- described | ater, adenovirus (Ad-B-gal) deficient of E
immuctdogical, trévtmpmtg Tlhaa‘Z}ng@It'mnehcmntiBngerB:— derapetids iddes evith virus was -
(B-gal’) under the control of cytonegal ovirus (CW)

~ considered to have a difficulty in frequent administrations because of production of its

antibodies, however, the cancer gene therapeutic drug of the present invention rather makes
use of the immune system within the living body and uses it to attack the virus infected target
tumor cells.

[0053] The virus for immunological treatment is preferably the same kind as the oncolytic
virus. Non-proliferative type and/or inactivated virus may be preferably used as the virus for

immunological treatment. Non-proliferative type virus inactivated by treatment such as UV

~ irradiation to disrupt DNA'may be more preferably used. For example, the adenovirus with



pronoter, was used for the virUs'for I mmunol ogi cal :
treatment. O course, other virus can ngmﬁﬁﬁﬁza%&mﬁ&ﬁmwmn
virus for inmmunol ogi cal tregatment. For .
-proliferative adenovirus inactivated by UV

i rradiation may be used. Non-proliferative adenovi r us

| El _do;lﬂ%\ﬁ' d%%tl@ﬁlaﬂdﬁ‘m ARG, dsy“gm%ﬁmh&& a?ﬂﬁgpﬁNg-\f 13%@01939%@(1 as

Ad- pol yA), ‘i nactivate irra

the vuﬂg 5l nﬁ'ﬁﬁ%lﬁ&? t1e[a&19t§1§] Plgﬁﬁa?%e Ca1ﬁ1cs:;te15a% glgﬁ{egtﬁﬁ eﬁg plélfj‘{i a80§ efc

the r.esent ntlon are suitably sel ected

| maybelclcora(ﬁ%h P s & a’ﬂ"é‘?ﬁc’l%gl R titer to its virus,
. d t
[00541a‘§éy%wwn1?i‘*&ﬁe&éf%ﬂth%&@%@gﬁ? (A fyeph PR R e, boving

: i n accordance to the a ody. positive or negative to
LacZ gene WP%gr]%galﬁ?t%ﬁrl@sadﬁ %F‘b‘}d%%}éﬁwﬁqlﬁm Liof cytamraplavipys (CMV)
d for the virus for inmunol ogica

PfomOE%e‘gﬁwﬁ forlee viras 6%16}“9/‘1“}(%0&%%1 Ggatmerp Q%\‘f%‘fﬁ?ﬁ O’fhﬁb"lms can be

. virus for inmunol ogical treatment may be set between

used topdlie vios {orrimmptegiedlegeaimanty 0°or sxapple, ppietifesative adanovirus -
patients with antlbody negative (-), and may be set

inactiateadwee 1 A bioadiation nayr de wadt Mﬁlqsolﬁndmjz@hd&nmatus having polyA
particles for patients with antibody positive (+)

- sequer(ckovithpat intagtaion dfngeend 8Y-pplysdi) tinv@]vaietl byay Vieradlieden, may be -
than 102 viral particles, or no admnistrations).

preferddyiisedst rati on net hod of the virus for immunol ogi cal

: treatnment is not restricted, although intracutaneous

[00550DoSBCHI (AN 8RS for im@Ginb3idas trpdteikRy i bh€ canckO&M@ | thdripeutic drug
addi tion, the dose of each drug to aninmals such as

 of the RidER 1@%&&61@&16’@&39@ seREtedtaccalidtio dAtder?@Anti®odyatr foGks virus,
a human body in consideration of the differences in

 volumBOSY ¥RE Bt tunoRr sevBMReht @ﬁﬁbl@h}lsaqm Rigsthat by QkighDRf patient.
cancer- gene t herapeutic drug of the present invention.:

Alterafi 99 %) do-EQ irpta%dfézllncgftoaﬁf@ ﬁitﬁ%ﬁ?éﬁo@i’ﬁg@foﬂ R&savilE US 1ftsorvnus is

I mmunol ogl cal treatnent and that carrier. cel

preferz{mée/. E(ﬁfo?:?\ g t i’fe ngp o L}LP\QOS V}?ﬁl‘séd gfﬁfj tltu{1 V%ﬁ %ptlﬁ]lﬁmnologmal

perio refe

) treatm]gl)gtaa'}i[alnﬁ,% QB¢ j&t Cgllef‘gszéla téz 8%@17‘38\%1:}% gt | g}?ﬂlunologwal i datSent may be
PCT/ JP20 01 ] ) )

set bef 965&% 30 Siaf Ehbisdse vé ﬁ%%f@%%gig" PRlisiapith qmtibody

out three weeks or four wee [ 0058] Dosages of =
negaﬂvﬁ Ds 2 g hegoet depveen s 405 r‘féﬂ]agmﬁélﬁﬁ 6Red° Harh particles for
and one dose of the oncolytic virus through the
palienisayigh wribedy posiiye (o (Wepalirnisusih AafiRody POEGVEi may be less than 10
particles and 1014 viral particles, and the infection '
viral pagicdesofr mm@dmmay@m Adimingstration meetiask 9fi the vises Fordaynupelogical
set
treatment is not restricted, although intracutaneous or subcutaneous injection is preferable.

[0056] In addition, the dose of each drug to animals such as mouse and rat may be set at
about 1/1,000 to that for a human body in consideration of the differences in body weight, for

- experimental administration of the cancer gene therapeutic drug of the present invention.
[O057] The interval of administration of the viras for immunclogical treatment and that of the
carrier cell may be set between about two weeks and three months. The shorter period is more

preferable. In the examples described later, inactivation of the virus for immunological



betmeen about 0.1 vp/cell and 2,000 vp/cell _ '
(preferably between 5 vp/cell and 500 A ! -
preferably between 150 vphgell and 400%\[; 9;}%47?2)2@1%&2004_’015221).
-[0059] For tunor vaccination, administration of tunor
cell's (cancer cells) together with, before or after

_treatm&tﬁe(d@é;ﬁ‘vﬁhﬁt KA UNO Gy Eﬂtitoﬁesh&t&téﬁ. thera bbmﬁtl&%dcﬁtetwl to abotlt

treatment 1I's prefera vaccl nati on

. tmﬁeﬁéﬁsgpgmf cald s (to enhance |nnunolog|cal response of
. [1ving 3& to target tunor cells by the

o : [0058]319?%?&53 éf %ﬁsofﬁfgcftedt &l%‘lé oty ta?]eelasl fsnetg gl?egl ti)ra é}ﬁ‘?!@)ﬁc oge of the |

exposure, ano

om0 L B A B 0t
it 55 S P el B A B L%%%{Ifeaﬁv%ﬁ"w -

tion nly -ayvail able tunpr ce
) belwe%tngﬁft“&@q glbéﬁltp 2&@8 S dareterply SeLHESRes VRrEel nl%éao VPfcell
| ater investigating the therapeuticc effect to ovarian :
- more mefseably l(%‘j}’e@/&t\%"l%fﬁ‘élv@é 49vefcadl-e t herapeutic effect

. by use of cancer cells (squanous epithelial cancer

-[_0059]cé‘P11 YIngEopcsidtion rgndaiseaioncef runoxsadls (cpaser g rtogether with,

' vaccination, different fromthe target cancer cell to

-~ beforelpe aftercthe @dmn[tgwp]l off thet Hipsfboimemunntegical e tnmeat isopreferable. That
- (tunor inmuni zation), no particular limted rate of.
©. is, vaccimabon cethl thesugow eells Fornevaapheiunblogivay rdsporsetof living body to
' bet ween about 105 cells and 10t0 cells. The radiation .

target exiparsasiie by abe afmiihetibu wdthechldos cells peaéeinbdwnsetvith radiation
- bet ween 120 Gy and 600 Gy (nore preferably between

exposdftiInoR BE RIS de) B pletiiale (@agicn wath! BéfoNomateh @fmingization
i nt racut aneous |nJeCt|On or SUbCUtaneOUS |nJeCt|On

by the[VAQO Edr iMdnRRIIMI Beat@dAi Ni stration.of an iron
preparation and/or a porphyrin conpound may be used

0060]t "f’urﬁ&hé@}:@eﬁ@@ Ydeh Phid 98 Hfé%l%l% Yot ﬁle tﬁﬁm? @Elfseﬁseﬁ me@le above

treated Porp yrin conpou such 5-am nol evulinic

o S5 PR BN AU SLAITSBER s ity i

: : ant1geh %{r}apé %g&f a o?}g’amd)fleesr 5&03?1% u a(e?tﬁw%FE%g%qﬂ?ﬂ‘aﬁétﬁﬁu&fect to

or ora
ovarlan u%aglgbgwgu§%&%\mj ﬁ?g%? 1 f \goﬂgtbﬁ%rul%}gpeurligﬂp ec]t S;Ztuf.eo{)f cancer cells
tion ne l'imted o

(Squa“ilﬁ’t}see@t fg)lha (GRBOSE Calls gﬁCZ : gﬁ)\ﬁ}g [f.'j‘lné?)‘aci‘egf %B?ggl tunior vaceination,

o ﬁf erabl e, together with the cancer gene therapeutic
differcg {gmdfe famget spiesse gl forRedFRafegn. |
-[0061] In the above tumor vaccination (tumor immunization), no particular limited rate of
tumor cell is given. For example, it may be set between about 10° cells and 10" cells. The
radiation exposure dose to the tumor cells is preferably set between 120 Gy and 600 Gy
(more preferably between 200 Gy and 500 Gy). Preferabe administration method is

Intracutaneous injection or subcutaneous injection.

[0062] Furthermore, administration of an iron preparation and/or a porphyrin compound may

. be used to enhance the viral productivity in the cancer to be treated. Porphyrin compounds

such as 5-aminolevulinic acid (ALA), hematoporphyrin and photofirin are exemplified. As



[ 0063] Pract i caIIy, adnmi ni strat| on of an iron (Fe)
preparation and/or 5-amnol evul inic acw@zgggleﬁgzz%%gowmm”
mar kedl y enhance i nhi bitory, effect of the oncolytic
adenovirus AdE3-1Al. 3B on cancer cell proliferation

(see Fig. 15-17 and Fig. 28). [0064] Administration of

iron paipel@eal, REERs CRrAM wpésmP QRAT RHRY cRaRAYROSPhdR M dration, and
. telopeptide bond of collagen by pepsin treatnent etc,

| chondfmlﬁl RdfEORoNRAE &%a@ﬁoﬂ’t"ﬁhgﬁtmﬁﬁ@:ﬁhesg}ﬁg nﬁﬁﬁr@l ous %Q{nﬂﬁétﬂuon may

ogether with the carrier cel SO pre erab

| be ex W2al Raf ﬁﬁﬁpitﬁﬁ SR 1" ar oiﬁwga{bﬁgﬁg%aé?tron or oral

adm nistration of ate OCO Ia en an

arri

-prepargﬂ];t(?g?st ?fe?%-iljayler g%ﬁl%g vﬂﬂlaﬁlne ﬁ ﬁ%lg g%l%ilgeg lg‘%é‘ti? In(ﬁlg%lotf iﬂcl)% present |

l&)f di spersion of the oncol ytic adenovirus and bl ock

mven agal nst antl -adenovi rus: anti bodi es, pr oduced by the

ooy ﬁ?ﬂiiy F 0 BPSEL ednr LB i mean@&l“ﬁs@}me&vvhm acid

can up ss side fects_and realize hig
| (ALA g, f%ﬁ‘f BrAgFe tf}?ﬂéﬂm 6iatiaf the Pﬁ%"lyucdfiﬁ‘%@\’@}saff*@3 1A1.3B
‘avai | abl e atel ocol | a roduct of Koken Co.
' _On CanEt‘l‘oce} Replifgragien daseis. aﬁéﬂaﬁi@g’l&ﬂ reatment of col I agen
pepsin may be used. Atelocollagen is preferably
| [0064h6ﬁnﬂml§&r@mdofb§tehp&1mgn \prugnpliemle%tbwﬁe@@gwf enly telopeptide
together with carrier cells. Concentration at

bond ¢f callagenday(pupvin irentmbet efol mtaking s roolasilaiemeight mall and water

. exhibit sufficient effect. (Exanples described |ater
solublelHogriblerswitlf theicarier e¢lt sotsoqureterdbbw Asghowntin atdngpiesodescribed latel,
- 0.1-0.2% (W v) in the -solution). [0066] Furthernore,

simultaseode sdmibechtioardf iagdgcolaganniist thatchoizr ol dhvenagiznlty mduced death
- cells doubly infected wth not only oncolytic virus

rate cangal by sideteffatts GFigMAOSFLBXpIghe B¢ omsed bysnhMBitibolof Uspersion of the
enhance the inmune response is preferable. (O,

- oncolydicMAl &2 8al SarAd HleHks tag @ik §t0 An @fadéntRrirh n@lﬁlb@ﬁlega@[dd%&ed by the
cells each infected with one of the above virus

ateloc¥B@ERr S may be adopt ed.) [0067] The GM CSF expression
vector is preferable the same kind of virus vector as

(0065 ﬁ%ex?eﬁorgos%gﬁéﬁgfhgg iGREA CMD 290, %19&0’%&%&1 & ﬁcfﬁlay{]aéﬁex cellr can

I rus or exanp en a enovirus -1 s use

311ppre(§90§)1!:1¥ t ét?cc\@ ol 1&%‘%3 hUﬁSSe a%ﬁldﬁlgff‘wt% %%F]the oncolytic virué

essli on vecto enovi r us |C|ent 0
Comﬂgwé%i sEh Tt ol O&Bﬁ%%s Eofo%gl%cF RS oke Faeldf) or a product
81..1
preparlE yopeafmelion) é@ag?ﬂgsﬁhispéil.%%meg ARIGRA0Rg, is ypferably

i nfe C!c)élon of both virus vectors to the carrier. cell

: admmme

0.01-3.0% (w/v) in the solution 1s considered to exhibit sufficient effect. (Examples described
iater showed sufficient effect at a low concentration of 0.1-0.2% (w/v) in the solution).

[0066] Furthermore, as déscribed earlier, administration of the carrier cells doubly infected
with not only oncolytic virus vector but also GM-CSF expression virus vector to enhance the
immune response is preferable. (Or, simultaneous administration_of two kinds of carrier cells
- each infected with one of the above virus vectors may be adopted.)

[0067] The GM-CSF expression vector is preferable the same kind of virus vector as the

Yy guxing gyl infeptien sAlytgn %&qt*l?rc\ylgé eargipy cells. Concentration at




and 2,000 viral particles/cell. [0069] Appllcatlon of

t he GMCSF expressi on vector showed highly I%&%JC )(3};1004/015221)
cancer -t herapeutic effect ofFig. 27). 0070 Ins

the GwW CSF expression vector, Gw CSF proteln may be

"mxed in an injection sol ution together wth the:

| _anolyﬁ@r\)iﬂu§rF&eéxlfl§1ple° kR aB{RABS T §s§a%tﬂée§ﬁcro O RY one may use,

i ntravenous ad nlnlstratlon may

: .'__f_01 thgc@ﬁ'@ Bfeég%l?lg Qg?% Mftﬁﬁﬁlﬂﬁfnugrd SRnPhor tE?ll dSAAGE and w1th a

gene t rese I-rnventi on are
{ t dto
GM-_C§9 ggl\?% éfncgglélg [%:}SHH ogg{ee%am o%lgtgg rcgl%ng \?%Iill'.’lgg %acg)(g?GgP @é%)

cer _qgene therapeytic.dru
10068 0 of e G- E R S e e veck g Bt g U . peolgh e of
: er agents .o radi ation t her t o.enhance .
- infeetif gt SRRAEhTOROL grthe RabBhed! Pod evel GRvet DB PN Prtcles/cell
R ef.erred. ex | e for use of the cancer gene ' '
am12$ eWHﬁ@G??E’FEEg of the present i nvention will be
E ' exp ained by dividing into (1) patients wth antibqdy
(00691 egatipationafls ez oM p%igF SHPESHPR HVesior | Hegd pushly | %ce%lant cancer
the virus for immnol ogical treatnent. [0073] 1In the
therapeiisiedleedde. 1), non-proliferative adenovirus
' -~ “inactivated by U/ irradiation, as described earlier, '
[0070Intaptepé afsthel GArCIhexwiessien festoi, ORI grdfein mmezhenmed in an
: The anpbunt is about 105 vp to 1011 vp. Patient's ' B
injectider sohatbnt twgethec ewlts (heanaeer cellk,s)or i the agliottiEsl aimiakstnation by .
200 Gy for tunor. vaccination may be adm nistered at :
‘intraveb@bs sdrhingstiatiod AP be edkes it ogatideertioni th the virus for
i mmunol ogi cal treatnent. The virus for inmunol ogica
 [00711 Mediode iér wadh{tihecingsDgereahtrap@pichBug adtienpisieat atvehyion are, of
i ntracut aneous or subcutaneous injection. [0074] About :
courses bt WetK&edftb &he afithoisSHEREbONSbOFe hiE vifiwS nfe@fods for use are
I mmunol ogi cal treatnment and the tunor cell; the

availablal Fbietxmfld, MBaR@r 3dnt 'i‘lhe?ﬁ g6 dBye LNl I‘égéﬁ@'iﬁl'enmon may be -
adm ni stration. The dose 25 2005g] 03732

concm(lg (el JE20Q4(10Lage 19nt19£110@f‘ e@@l?'é rbet £8lokidn "y ﬁgfl ®€knhance the

about 1x107 to 1x1010 or one adm ni'str

. ated at about 150 Gy to 400 Gy and
_ 1nfect1t6ﬁggf fil 011501 1(5 52\%

rmy be used as the carrier cell. ‘
' [0072]t p%%ie @VI rus éergéll ge @ 2%? fgrrlcefllgg%ng qﬁer eutl% aél'lt&g @deresent

= gar%a'q%@aiégi o G B P o v s

: Q jection solution at a concentrati on of about
p'ttlen@ viu '\rg@)o y positive to the virus for immunological treatment.

100731 In the above case (1), non—pro]jferative adenovirus inactivated by UV irradiation, as
described earlier, inay be used for the virus for immunological treatment. The a_fnount 18
| about 10° Vp to 10" vp. Patient’s derived tumor cells (cancer cells) irradjated at about 200 Gy
for tumor vaccination may be administered at 10° cells to 10" cells together with the virus for
‘immunological treatment. The virus for immunological treatment and the tumor cell may be
administered by intracutaneous or subcutaneous injection.
{0074] About 3-4 weeks after administrations of the virus for immunological treatment and

the tumor cell, the carrier cell may be administered by intratumoral administration. The dose



and then adm ni-stered. Slnultaneously, an iron: (Fe)

preparation may be intravenously - admi %0%361?2 %;CTI?PZOOMOISZZU o

dose about 40-100 ng. ALA opRy be simul
adnministered into the tunor at a dose of 2-2, OOO ny.
As nmentioned above, the carrier cells etc my be

~ of the @Qr'ﬁ'ef‘be‘ﬂt; rrzgrqz A ¢ Qe bk TE dto-lilig()m%ﬁﬁsl ok ofi€ ahx?nmﬁ aﬁome549 cells o

mnistere Adm nistration in

| madlﬂ.‘éﬁr%%séﬁﬁyﬁ%%@Wéz%f*5%@%‘*51“'1%@%#4%' Bt ?”z’)ca“fel .
oA P 00 A R g 08 v w0
o NI L8, AT S o s
ot A TOAPLTPLE oL L 00100 V826

t her utic drug of the present jinvention are such as
and thegy a fffﬁ!@l%%e% PR RRe sy a@eltpn () PEPIGHISNNBAY obe Fpiravenously
the carrier cell and the oncolytic virus for the
- adminjstrred ofose GLPHACHIG gr Adeéy may 08)siraultpapishaedomisitied into the
o the virus for inmmnol ogical treatnent added to the '

- tumor ghpdese b A, ¢t mens (1) or (2), (4) a combination with

: at el ocol | agen  added to the above conbi nati ons .
As mentoned jabo s theacagperyieHa ticonaybe #inGits@GBed eixpreagsé. die carrier cells

vector added to the above conbinations (1)-(4), (6) a '

etc magohbilpatines aditifis@redi eimipisep@omin plrdniher may be carried out'in -
~por phyrin conpound added to the above conbi nations - '
~ consedufiye (D)s or at mmdrealsof 2Balays.ral  productivity, (7) a

- conbi nation with the tunor cell for tunbr vaccination

[0075ekcthel abovetdase @Y Pati@nsThiMaobiting afildod(S) heanbed Ben@therapeutic
©conbination wth necessary conpounds for -storage,

drug of HeSsrbde@PinvaRhnCHhT BE BdmARGeBd ?rpﬁﬁlﬁhl'l? ﬁlaﬁ’lﬁm@ﬂl‘l @Bk of the above
preparations (e.g.” a reagent a buffer and an enzyne),

‘ e. )
) -case (or eﬁé@?ﬁgf sctett(x‘f‘g tge qgl‘?)ﬁt Stetﬁ Epfor lll'ﬂﬁl%ﬁ logﬁa?t‘i’&uﬁ (Lo %ﬁ(sut 10°vp

and st orage) ove ations
Exanpl es 26. WD 2005/ 037322 (PCT/JP2004/015221) [0077]
Exanpl es of the present invention are explalned

(0076 rﬁlfaglrléa;l %9 %E E-i’he cz%%ént E??lm%égﬁ13%llilg (B ?)ﬁ Zlée preeﬁed}rﬂp\éentmn are

or less

I'S Nno

such a%%? ﬁ{?n%?mglﬁcg&m Cﬁﬁc&genl cgglélﬁ%téotn (f’f ﬁ]%rcralu?err c%ﬁ andatﬂe oncolytic

virus for the infection to the carrier cell, (3) a combination with the virus for immunological
treatment added to the above combinations (1) or (2), (4) a combination with atelocollagen
‘added to the above combinations (1)-(3), (5) a combination with GM-CSF expressioh ‘}ector :
added to the above combinations (1)-(4), (6) a combination with an iron preparation and/or a
porphyrin compound added to the above combinations (1)-(5) to enhance the viral
productivity, (7) a combination with the tumor cell for tumor vaccination added to the above
combinations (1)-(6), and (8) a combination with necessary compounds for storage, infection
and culture, and preparation of medical preparations (e.g. a reagent, a 1buffer and an enﬁyme),

or vessels (e.g. for reaction, infection and culture, and storage) added to the above

combinations (1)-(7).



ment i oned adenovi r us AdE3- 1Al. . 3B was infected for two
days. The resultant adenovirus [0080] )
above experinent are shomg in Fig 1. %H%mwﬁﬁgmggpﬁzmmmnmm)
axi s-of the graph shows ceII nunbers capable to
obtai n 50% proliferation |nh|b|tory effect (1C50) for

each cell line; and the. less cell number shows the
: hi gher proliferation inhibitory effect. As shown in _
-_Exmnmhe Figure, the cancer cell lines investigated inthe

present experlnent showed hlgh antltunDr effect in an
cells, AR49 c 6.cells and
10077 CR{RER oLaBY pESeriiv B9 ot e TincAgRGHI e Uuipinahgpever, the
_ cell's exhi.bited about 100-fold higher proliferation
scope ?’ﬁthF BIegHy e fsgnot F?ﬁt‘€&?dﬁ’rﬁﬂ§§§ﬁxﬁ%lplﬁA 1 cells which |
have been used as carrier cel|ls. HI-3 cells also '
[0078]eRFomiplea d: Sgﬁeﬁﬁlllﬂ&rofﬁh@ﬁaﬁ%w@rlewﬁt g e pifget di yfhe presence of
: effect to that of SW26 cells. [0081] Then, it was
- - antibodigglni ned how was difference in the prollferatlon
o i nhibitory effect between only the oncolytic virus
The fodlading e@stimeatsi voere churieH wub e eirgan enee aedl fned witich exhibit potent
~carrier cell, in the presence of antivira
canceraell ipbdideimon tkdnlntmy eliect nethecefrler cd®3 cel | was used and
' above cancer specific 1Al1.3B pronoter (1Al .3B
[0079]phdemotvian) AdE3d AWBR (LA BE0i wdscrspd astteesncatytic héruy fpethe infection
- stream of E1A gene. The adenovirus AdE3-1Al. 3B was -
to the cafiecédd The adardvius AGEBFI A 3B @hd B1 Atgefie anidER geiie, 200 an ovarian
vp/cell for two days, and then the carrier cells were
cancera@edflc § 013B Poaicka /DR slomot@) hs 4 tudeorVEXCiHO pouldietrae the upper
day two and their in vitro proliferation inhibitory

S‘treame{ﬁif E‘-‘B& FeeNBe al MRSk gaksd A g WdsUfRe@aYo bhi¥@us chier cells at a
| owm ng eXper| ments were carried out to screen

rate opmﬁ?/c@iﬁmr thyo! WRaCHe LY &hﬁm%ﬂ? lrJvtere GAREGH aﬁ%vlarlan cancer
I'Teration in |b|tory effe as the carrier cel
cell 1111(9 ?17]%} dﬁ‘daﬁ&\fé ' légEﬁldl ki 3R 1$z hoY p1§l@e Wion Mﬁﬁ)ﬂo eltf&‘?s were .
t I'c Virus t RFett 'oR the carrie _

& % g ﬁF €VIFUS AdE3-1 Al. 3B has ‘E1A gene and E3
investigg 8°“§H UL F98vari an antl bodi es] WO 2005/ 037322
CT/ JP2004/ 015221 dES 1%1¥AiB§Jane

: [OOSO]CJEW Lesultsiof phove exp ﬁlgtaéf;ns QRYES eé@ 1cafjax1s of the graph
) sllowsgﬂe{%' SHOETORDE HE 1o RS v Ge R R B e E ﬁor each cell
' about 50, 000 ceIIs of the ovarian cancer cel

line, anql HJ@ less il puerbpete e (e higker proliksating iy it eHect oAy Shown in the .

' The anti-adenovirus antibodies were prepared by
Figuregitheuednenr efll tines inestigagilen the pwsmméulmentaﬂm@édygh antitumor
titer to various antibody titers. In the case of only

effect irhan @deodyAHBeells, rﬁg@lﬁ) cels S fosells agd HT-3 (HT-III) cells. The 293 cells,
- A549 cells and SW626 cells exhibited about 100-fold higher proliferation 1nh1b1t0ry effects
in comparison to PA-1 cells which have been used as carrier cells. HT-3 cells also exhibited
similar high proliferation inhibitory effect to that of SW626 cells.

[0081] Then, it was examined how was difference in the proliferation inhibitory effect
between only the oncolytic virus and a combination of the oncolytic virus and the carrier cell,

in the presence of antiviral antibodies. As the carrier cell, 293 cell was used and above

mentioned adenovirus AJE3-1A1.3B was infected for two days. The resultant adenovirus



.23 caﬁlhaéldazh%su@eaﬁ-f@gt (AhiRelA L 683 ksl

AdE3- 1A1. 3B was adnministered in the 12-well plate at a
rate of 1,000 vp/cell, in the presence Pa _
anti - adenovi rus ant|b0d|e§7 At culture QM& %ﬂz@qﬁ?ﬂMMNiﬂn.
respective proliferation inhibitory effects on cancer
cells (HEY cells) were investigated. [0082] The o

he vertical axis o

placed QEQZ%ela@ﬁthHﬁﬂetﬁgs%ppé/ off IHE P@Q%h&\%@kﬁ%ﬁlﬁlbp 5 tIﬁ éﬁ:?ch well, abo_ut

roliferation in

N AJE3 1188 w5 rQfed 1R eﬁae\{gd W?Eﬁ%n@{]ﬁdﬁh? 313%95'&11+§UPT) were

- s000 il .néaeog%ﬁfagb?'éﬁ%e%?ﬂ?%éﬂé%?m& Zes%/fhflﬂé' PGP BFycsfine day

120-fol.d anti bod Aher 0%
he afRifebERE PEHAR HoE ot bl ABRE B b Aerncies, wishiopo-to
. e adenovi rus. at about 600-fold dilution rate (1-fold
annboé.mlr% Buyriaus aptjbodxditers 1 e case 0eonty e ielsiie wn&eﬁhe adenovirus
exhibited the proljiferation inhibitory effect even

AdE3-JAdSB Favadmigistared Brihol 2edtplainel ey of 1.0 vo/pab@sbe presence

- Simlarly, the proliferation inhibitory effect to HEY _
of the @pfijad eqgyarup ﬁv@grtdilq‘gaf\égunmctqi@ fiver Bwangpecidfe proliferation inhibitory-
anti-adenovirus antibodies in the foll ow ng
effectsqomehineéronls (HAY celthe movd inyestigafedct ed 293 cell and its
super nat ant (AJE3- 1A13B 293 ceII+SUPT) (2) a cell .
[0082]sThperendtsar thecaniea Expenignena aenhwivn s F{eAd FBhel veIBB] aSeTihe gnph'
(3) afiltered one with a filter of 0.2m of the cel

shows Shipéilutiinante of ot @itinidagodeanaubsdiss £A0E3p bAMs3BionSibitory effect
filter) and (4) omy the adenovirus (AdE3 1A13B). The -

: (IC50) rieothdrsv@t§ 5HoWlifddatkrdinhbitofNEfate fnlak ©BlairR¥ifSr I3 EAIR even at

graph shows a dilution rate of the anti-adenovirus

about SH6 KPR ES rad (1I20% R @kibb &Y Blel)OPhdr&Ri 008 Pio¥ifdr@id inhibitory effect
(1C50). As shown.in the Fig., nore potent antitunor '

Was olfthihBe forWasy @l@h@érﬁ@ﬁué A 'L%@WOLi%Rfﬂﬂlﬁmhriﬁe ‘{)Ijﬁﬁ& antibod g titer). As

conditions when the carrier cell (293 cell) was use

shownl %@él tlﬁb%hclc @él{_r'?_ﬁﬁbﬁ&i ki Bfoh%g%uﬁle ﬂlﬁbndo‘?%?fe&eé:\l'e% under the

each proliferation -

- '_ COI’ldIdOrl]ll'ka?llél’P{lXIbg&j{' g6t on t he cancer cell s HEY was

nvesttgate n the presence [Ab(+)] or absence

[OOSS%@%Q@%%}’C{?%%P%E% {1?1} i Q?%gre&% g I%“ﬁ%g gsz was mvgestlgqted in the
preserpl gafn géf{"g)égizagl%ﬂdl?sh@ GRS s AR g i gpreted

ancer target cancer_cells deSﬁ!te of the resence of :
B, @é|a|c§ PRegnatant containing
adm nistration of adenovirus infected A549 cells in

adenoyifes APEEhBE3BF SHPIUF €3 ct dileradnpumewidhf a filter of 0.2um of the cell
anti-adenovirus neutralizing antibodies al nost

supernaémb Fentaining adeneiire dACHS-1gvIGH;, SEIEL figer) and (hleorslst ths adenovirus
culture day five. As shown in the Figure, the nost

(AJE3pbA &m8). pihel fefdtsaare shownhinbFigoBy The vertical axis of the graph shows a

dilution rate of the anti-adenovirus antibodies at 50% proliferation inhibitory rate (ICs). As

shown in the Yig., more potent antitumor effect was obtained in comparison to the other

conditions when the carrier cell (293 cell) was used.

[0084] Aboutr carrier cells of 293 cells, A549 cells, SW626 cells and HT-3 cells, each

proliferation inhibitory effect on the cancer cells HEY was investigated in the presence

[Ab(+)] or absence [Ab(-)] of the anti-adenovirus antibodies having 600-fold antibody titer.



-effect was obt ai ned when A549 cells were used as o
carrier cells in four kinds of cells b S oNB
sufficient proliferation pghibitory ef% %hym'uzﬁﬁf &Mownu
presence of the antibodies. [0085] The cancer gene
, therapy with virus was considered to have a difficulty -
The 1e§1ﬂts aE@Ql‘é%tmq%|4STH§(/E:1H92HS&IS df @ﬁ@&%ﬁgsﬁ’c\hﬁsh# Rémber of the cancer

adenovi rus Ad B at 50 vp/cel own In

célls o Cgllilt{l déﬁgvg eL{ (ﬂ%dnﬁﬁl%gﬁgﬁ}e 1euﬁ1%§ Vgﬁ.elﬁﬁ{/félgit%{an%ﬁl laﬁlbltory

showe | eét'e di sappear ance

| effect \l)ﬁé ngcal%e@ ‘dﬁ‘l%% %H@ %eﬁ \Qgr%tu%n(? 9 gdmgrng)e{ilf %%ﬁ.}lbk_nlldg OY gglls That is,

I ment ovaril an cancer

admm%&#%?tg(?nt ?f;ﬁc?e%\al\él ?egge@hggéf rc?l rmctgfalpr%ggce ?_51 % gtlfgaleg? Smount of .
r of

- antiadgy R R fafgeE 3Eti@0§lﬁst RorC e Al gd PR RFRRSH of e
o target 5%3%# dzeiit gﬁ%i??%é?eegfgﬁl&anﬂg%ﬁ? B feeriOfeos fidls also

results of six tinmes injection of PBS buffer into the
- showeg @h%wcnbpra?&lﬁeraﬂtﬂmhl})awe%%ﬁft1§ thopescosp ol Bpanilpadies- are
the results of admnistration of 1x1010 viral
[0085]pBke rasices sger thasny evidy virkewad epepidoreisto IyER dlﬁhmd'a in frequent
~bllack triangle shows the results of admnistration of
adminisXa@omsSgassec ef lpsoduetion b usairalizifieonébodigs ko e virus. However,
. adenovirus AdE3-1Al.3B at 250 vp/cell. Black rhonbus
applicathovel thiearrieesell ¢satdishet direrit Stfeetidrot tbé el @En@@3ells by cell to
- cells per nouse, infected wth the adenovirus
- cell infatiSioh Ahd3fequen2&ivipiscetibns Mthine sygiline Rhibesndrheapplication of
' results of adm nistration of 1X107 A549 Then, in vivo
the ab&vid héntioned edur &ids of célkescrnaercgrllerdésdapeeit iantidnog effect.
of the present invention cell ‘interaction and frequent

[0086%&'}3&@ ak Lep %n@(@%ﬁ@ff@éf% b abliemolré subarthidots tumor: model]
application of the above nentioned four kinds of

- Then, 9}@ blve zﬁ‘i%tﬁn'i‘(ﬁ éf%f beheCc‘?ahl:erpée%\é'tﬂﬁgpé&ﬁE Qg 8Ntle nt invention

fect. [ Exanple 2:7 I n vivo antitunor effect

- was 1ﬂvgst a&ﬂ%d&%’ﬁﬁdéﬁ%ﬁéﬁt ﬂ&g@%ﬁe&ﬂé %0%@3&1] In the exPenment human

I strations because production of neutralizing

' ovarlaﬁrbtahg)eqdéeﬁ§ lﬁt]\&)Gt h&/e Lﬂ)%gtarg’ﬁﬁgre{rans Pdmé!d' tgag-\vgglﬁgfd fnﬂﬁ mouse.”

| arrier cel Irect Infection to
Afteréo rb%ﬁ‘jlﬁ;%n ecé¥cg§|§ili wq 111 ?A\/L‘Léd %18 %%1?65 B q%lQ:gs?{v?%qggg%f about 10 15
mm 0l g Uik f éltﬁﬁ@tg'ﬁ oG ‘?f'ﬁsfﬁhrﬁ%t"' @2%4%6?@3 8 ghbhically
' AdE3- 1A1,. 3B at a rate of 250 vp/cell llllé‘:(\e %t s of §i
Shownr‘é'oﬁ‘&t?oﬁ‘“@?%‘é’t}r@ fle PUAET 1EPESSHRS %‘}H e it gsyits of six
tunor, and (3) six tinmes adm nlstratlons of

PBS
times fjation of RS Biffasipe the temetoAlaelo rouniggpmpertheAdlebd il gB” which

: of the above experinent are shown in a graph of Fig.
are thg repitst e agmapsiratiph aefk 1><IO viral particles per mouse of the adenovirus

AdE3-1A1.3B, black triangle shows the results of administration of 1x107 SW626 cells per
mouse, infected with the adenovirus AdE3-1A1.3B at 250 vp/cell. Black rhombus shows the
results of administration of 1x10" 293 cells per mouse, infected with the adenovirus
AdE3-1A1.3B at 25 vp/cell. White square shows the results of administration of 1x10" A549
. cells per mouse, infected with the adenovirus AdE3-1A1.38 at.50 vp/cell. As shown in the

~ Figure, 293 cells and A549 cells used as carrier cells showed complete disappearance of the




squar e représents "control* which are the results of :
. the above condition (3), black round
.. "AD(-)--*A549" which are g he results o\%g%ﬁ%?%&&CTHPZOOMOESZZD
condition (1), without admnistration of the
adenovi nrs for I munol og| cal treatnent. Black triangle

E .massw'é%)lﬁ&s@ﬂﬁ bout %(12'5)2 &%Le\f\gb(ﬁg f?erttlﬁ]eeacfrﬁ ﬁlhﬁﬁoﬁjfswgfﬁ cclls.

above con |t|on ratlon 0

Showeﬁb%g’%]ﬂ%’%@‘g Enh ltqpungﬁggl cal treatnent.

{/pe adenovi rus having no El

h tit ffect Ll
o R 1 o o%*@@grsil (Aot e
R ~of huﬂgﬂg}ﬁg@ﬂ%{:\/g‘#ﬁ%ﬁqreﬁﬁ%sﬁ%t? -Rep P d{ t R F@hts &geﬂgwwn in Fig.

[1s.in ted wi th the adenoyjr AdE31SB at a '
6. As ghowggn t[%b I Fhcr BYRpie B withi ﬂiwfoﬁo éQplaghfl@mﬁéqlecompletely |
: six tines admnlsteredlntoaforms - ,
dlsappsrgyd &Y 1hevistk 061283 sphyand A g detls %ﬁ@l%ﬂs; nS%Hﬁ?Q éaﬂ% phowed
advance with an adenovirus for inmmunological
completp disepreptancpt e tuherde formubef fivchaicsvar i an cancer
cells OVHM were subcut aneously transplanted in a

[0088]dRmithple Jndnviee anitumot hifiect of sybtytanrus tireer, madal epouse with normal

_ days was investigated using (C57BL/6xC3/He) F1 nouse
immunei sybtemdr mal i mune function. In the of human ovarian
: cancer cells PA-1 to 5-week-old nude nouse. The '
Then, Ge8ieb taatiauner sHfifeemol hefiageer gne Aergieoun divg dhereRirgsent invention
. t he massive tunor w th about 10-15 nmm di aneter
- was investizhetlalsihg (55BPeCTHePFI tiheususatinhioR93 imehire fandion. In the
. A549 cells as carrier cells. SW26 cell's showed
‘experi@@fh|atie aﬂtlmeﬁfeﬁnﬁﬁlsofnvéﬁgwtedrmr thienfoll lowingowbndifions; (1) the
- five mce. [0088] [Exanple 3: In vivo antitunor effect

' ovaﬁah RafddPedlfsamepns %%@bc{@ﬂ@usfwuﬁl Splnhed t@ﬂfefﬁﬁhgemﬂmwa mouse. -
systen] Then, in vivo antitunor e fect of the cancer

 After g?a%ist&%&e%w cgﬂsuﬂlf&ftedt W&h ﬂ(@&%ﬂ&uh&%@@m ong 902{317% of 250 -

ar experlnent as shown above was carried out

ol RIS S e o

sed for t aden
ramor {20, Ao 5 i@'???d L’Sp’a%fi%mec’fﬁffdpgusgp&? _fl}wa%ﬁd i Ao vith an
.adenoxglgl?s OVI%S ?%Ewllt%é&éeﬁg Ter f {e%énqgitlbs thetq.'vé'lggr\ém{iétgsele & rﬂs OVHM
condi tion , thout prjor inmmunizatio :
were syHGHEVPRY K gldg%'\]lvgé%d Q’lcj)fb/ﬁlgﬂllt“r aho BTy Bt o ﬂg)é’éﬁlrﬂ’ﬁli %féﬁﬁ' 10 days
- tothe control, while the above condition (2),
- or mop &Y pelituinfeEind withhe aderiins AIEShOLEE Nt cwe o250 vpieell

antitunor effect 3-4 days after the start of L
. followed by radiation exposure were six times administered into a tumor, and (3) six times

 administrations of PBS buffer into a tumor as a control.

[0089] The results of the above experiment are shown in a graph of Fig. 7. In the graph, black
- square represents “confrol” which are the results of the above condition (3), black round
. represents “AD(-)—>A549” which are the results of the above condition (1), without
administrationi of the adenovirus for immunological treatment. Black triangie represents
C“Ad(+)—AS549” which are the results of the above condition (2), with administration of the

adenovirus for immunological treatment. Non-proliferative type adenovirus having no El



admi ni stration and the tunor was conmpl etely di ni ni shed
after nine days with di sappearance of .y _
nmetastasis. As shown by thg exanpl e, the gg@gﬂg%ﬁwgammmwzu)
dramatic antitunor effect - in mce with normal imune
.system despite of their antlbody production, mght be

gone wAUREA forlYe aHQ&b‘;thggodqﬁg] Jn%ﬁ t1‘3£ erﬂ? Nedie & E@lﬁ&dl@”n was an -

within the living M ni stration

adenoﬁhﬁ ﬂﬁgﬂé Bad eﬂemﬂ(?h(?\gl'l%h%bm gomokégoﬁg]sh(;%leby the.

oncol yti ¢ adenovi US IS 1IN carr

. ) by . -
Fig. &1§taé’?’ & Robiob e pbi ot 51“?%1%%?0&'% Bafigiss shpaed 20%

it e t%ﬁnf?@gpg"‘?%%aﬁ@rﬂ%ﬁ6154510511&H’flartﬁﬁta%t%%sgncleé@} D ity prio

e therapeutic resent i nvent

: ancer of the -
imm iR o7 G D T AT AR EROn SR Fh oS 1 B gttt of

i vi.ng dy by prior adn1n|strat|on of .the adenovirus
admmi‘SBFU‘P%‘Hﬁg’le&@W&hR’af FeRpisieht dimipisked afripipeigavasvithgisappearance

oncol ytic adenovi rus |nfected target tunor cells and

of lymphé&@é%gle'@éhlﬁqse@% sy prathe exmmpeAe paisnoind dyamatic antitumor effect

adenovirus infected tumor cells. [0091] One nmanner_ of
in migerfige ol dhnhe sagemodéspiie of deithantibadyeroduoiey, nghy be caused
~ is considered a cell fusion caused by the adenovirus.

by indRetipn Sdshbing dftke CFUkction within dEdD@mg:mebSthre\/tatlh&)atdmmlstratmn :

after - overnight culture fromthe adm nistration of
ofﬂwi&ﬂ@@ﬂuwﬁnaMnmmbhgth&mpﬂmncelI of the adenovirus
inactivated by UV irradiation into a well with A549

[0090rEhd sncolifticuidenoviAg ismivmedoffomthovarmias &sls th thet theeFinghor cells by

-adm ni stration of the adenovirus caused cell fusion

cell toadedl ifterdckiBh, Cép@@ﬂﬁ@ﬁiﬂﬁg olifervey & GRQradilc ahd % @psEENedo exert cell
"~ No such cells were served for A549 cells w thout

| 13}313 (gﬂsgﬁ\é} hétfon BATI AR Srak ] A t@lfg%ﬁttﬁhd} cefl3.- THeOQ8&dr gene therapeutic”

cted infection nmanners other than cell fusion are

| ~ drug (ff tﬁ@ :pfes@ﬂrlﬁ%rﬁ%n i0 chi@udr@ BehdG&! hStenOFTELRELCkiBh vABA Bhe living

nfection of the adenovirus to the target tunor

body q)ﬁ' :pﬁ pyqdlnﬁ[h@hag}ﬁ k. ﬁ@da&agwrﬁ:sarﬂ')f qﬁlﬂflﬂo:l gfgd'a‘f'gﬁr@i%cnt which
C 8 en any way

he adenovi Fus . 1n y, proliferation of
ehmm?%g DR t adeggvlru %QlSedQ 7:§[2lul (oPgTIlls‘]u%iO%é(‘u%% %é’&)ietea natuIal
or specﬂ‘C pro t'er enoviTus in _

| presentation of a

- ctmingfo @it ma APy ’é’é’H“f H&ec@%ams?l sepechii o penti do

ni zed an a en secondari | and t
[0091@}1? gﬂﬂﬁﬁi‘f ofdnsption Pﬂ%tﬂl% adgpVirRsioache t%&%fdﬂmahcgﬁs @@@%ﬁleled a cell

le 4. Antitunor effect by the use of a m dkine

'fﬂSlOﬂp@ﬂ@ﬁ%{) by Jthe adenovirus. Fig. 8 shows tlie result of microscopic observaudn after

overnight culture from the administration of 10, 000 viral particles per cell of the adenovirus

inactivated by UV irradiation into a well with A549 cells cultured. As shown by arrow marks

-in the Fig., administration of the adenovirus caused cell fusion and multinucleated cells were

sporadically observed. No such cells were observed for AS49 cells without .adenovirus.
administration (see Fig. 9).

[0092] Predicted infection manners other than cell fusion are a cell adhesion to the target cells
of carrier cells, and infection of the adenovirus to the target tumor cells by local burst and the

carrier cell fragment including the adenovirus. In any way, proliferation of adenovirns having




shows the results of investigation of mdkine (M) .

ni RNA expressions in human surgi cal Th@@zm@&ﬁh&&@ﬂ%mmwm&nn B

effect by the use of a midkine pronote
i nvestigated. Fig. 10 (a) sanples 1-21 by RT PCR As
shown by the Fig., excessive expression of the m dkine -

| a tumﬂiﬁ%ﬁlﬁ‘@%r&nﬁﬁ{ ﬁdthla ”:rdéﬂbh%aﬂ{fe&éd %ﬁ%gt (lé}' @ells may lead to

astona an anapl astic astrocyto

presengma[}uéfea ﬁ)g)leng%}{ﬁg (01Thuc§cmcérh e‘é?ﬁ%eﬁéﬁuﬁ@ 3;% Fz%& | %nn} antlgen :

ser I'n many NCeérs* “such cere

- seconduBCane 8P RElorG Ay @P%Qﬁlﬁﬁﬁ%\ﬁfppeg@r%ﬁacb’énmm PR in
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£ssSi on serve 7MG and exceSS|v
The%xﬁ}tagepbﬁffmf%@lemsakq b MifRAG TP EICh BEE AR RYed. Fig. 10 (@)
U251 LN819 and U373MG [0095L Fi (¢) shows the _
shows the gpspefs of Inyeviagatiogof ke (g Pﬂg\gfbﬁépeﬁﬁoexﬁr@%ﬁmoﬁmgml |
in above mentioned each cell line by Wstern blotting
samplesnlaly by KT-RoR efp shosai onthad$e.f ingesiveexpspnen of ghojpidkinggnRNA
mMRNA. Excessi ve expression of the midkine protein was

" _ Was olbsred\ie dndlignug EliMBas sudli3a0glinbdrsu@rEME afapBeiB] ashipeptoma, and in

pronoter assay of the m dkine was perforned. In the

- diffuseexgpe@citiosnt Thes thevexcyssofe expmmdn fof eriékine [ergetvediinkiang cancers -

pronoters (600 bases and 2, 300 bases) was conpar ed.
uwha?baemmﬁmnuﬁpGLS 'MK600 and pGLS MK2300) with.inserted a
['uci ferase gene at the downstream of respective- '

 [0094PFRDICR(S) Mene et readiscet! itestianivn abfomédiden i RMAdexpedskion by

l'ine and their respective luciferase activity was

| _RT L PORMERL BEl BikstdT r@iith Mt @iohle iR aaiBillarm Al Midwh abbve. As shown

results shown in Fig. 11 revealed a hi gher pronoter
sequence-length in the malignant glionia

mRN}E@Je{e AHSQL%’ rﬁggﬂM@ ON3 1 I(@QIS?E!}? a schematic

I ag ramof the oncolytlc cytolysi's type) adenovirus

[0095];1‘%]% ldE)eS}llag/?éIlﬁ]@reﬁﬂgﬁﬂjﬂlﬂogsggﬁl?&? éﬁﬁ%%?géoglgﬁg% l;}gpégﬁﬁm in above |
oo TSN S UL L0, 808 g = oo
os well a8 kN e a0 R RBiaET O Sor IR P ST S5, RS Gh A 251G,

by thealfi% o ¥ib te)( ﬂe&lﬁpgqpél%%w%ﬁ G @RIt %ﬁ@'élﬂcefsﬁ@@ edpadsionof the midkine

o bove i oned each cell line infected with three
131§ et 833 M htenov  r uees -

enovi ruses by Western blotting

[0096] Then, a promoter assay of the midkine was performed. In the experiment, activity of

two different length midkine promoters (600 bases and 2,300 bases) was comparedl. Plasmids

- (pGL3-MEKG600 and pGL3-MK2300) with inserted a luciferase gene at the downstream of

respective promoters were introduced to each above mentioned cell line and their respective
luciferase activity was investigated to evaluate the promoter activity. The results shown in Fig.
11 revealed a higher promoter activity in 600 base seciuence length than that in 2,300 base
sequence length in the malignant glioma cell line.

[0097] Fig. 12 (a) shows a schematic diagram of the oncolytic (cytolysis type) adenovirus -

structure having a midkine promoter designed in the present experiment. The midkine




| h_avmgaa &AB Pryeusngth g

ajnai ysi's. As shown in the Fi g.ure, expression of E1A - _
protein of adenovirus was observed in m.dki

expressing U251IM5 LN319 agd U373, by %gﬁllsﬁaﬁqzzt@cmmgwo15221)
adenovi rus (AdMK600) having a 600 base | ength m dkine
pronoter. Expression of ELA protein was observed in

pmmO@éilhavﬁlﬁl |§OO' g%\;‘%@& d WhO@E@ense&?encg Fv%%/ﬁltrod%i%y ﬁ%he siteof .

adenovirus NG~ expressron
552 b@roteln was observed inall cells by control virus
AdLacZ. [0099] Fig.. 13 (a) shows the results of

oose RS Yool U R e BBl iRR 5 S5L B L g P e

Vi r us d showed pote roliferation
_men‘“?"?%ﬁ ¥ i e Bt “aﬁn) T P et ae adendvi W&%tégn blotting

al &h%\ﬁe’i 00 ang%ﬁdM(ZSOO havi n% the m dkine pronote -
analys OWRdn SreolieRisy KRB Bl 4 Brofeinrat @denayivy waﬁ ‘observed i in
' m dki ne, ex I‘eSSI n U251MG_ LN319 and U373MG.

_ Thes |
_ mlﬂkll}ee%rqsgln Orad W08, iy tthe infgcdiop @& @ﬂ@l@vgﬂs (AdMK600) |

m dki ne m RNA exgr ession and pronoter activity. The
inc psprenetl Frprassiontod mil Approtdin angobesved in all
i nhi bitory effect than that of . AdMK2300 having 2, 300

cells indwding sewpir heén cadlsdhwild opeejlerivius (8d W) gtt[bmse)tm®310n of the

results of investigation of adenovirus E3 domain's

“E1A piatéih ven obsaved inhd cplloby tertat vons Adbaddi.t ory effect. As

shown in the Figure, AAMK600 having E3 domain

_ [0099]eR1]gl b3 (®dhabotite 120:fsalfdoppiaeiite pinektifaeoatof efncer cell prohfelatlon

inhibitory effect than that of adenovirus having no. :
inhibited; dffemity (MAEMKBAO-AEEnolifkesl | Wh gypel 3ddno)irsd QMSWLIAE showed
results of investigation of antitunor effect of

potentap@fiearatidas irhibifory NeEer D USIe callsh Gilieddd§ Odienoviruses (AdMK600 'md_
- transplantation nodel of about 5-100 nm di aneter

AdMK%@O}' h'u]ﬂi‘% tlRenidki probae %116\9&1_’@1\4%)16%1"&%0!1 %ﬂﬁﬁ?&?teﬁfe@leonly in
resu of adm nistration of wi'ld type adenovirus

_ mldkn@é@!plréjssmgll%ﬁm Lﬁﬁ%l mdkﬁﬁﬁ\ﬁg]\?@f%g réﬂﬁs LRSS cgf{elated with

adm'ni st rati on of adénovi rus aving a m

the reﬁ{lt@ ngtn%dkmgl 21?&}\} &é}?&gfg arlli%\r}ﬁgmo&ag éftgﬁgrt lﬂle afiﬁnosv'illjug AdIMK600

mnlstr enovi r us

 showel RS BEn B5F 0505 o B pRiPRL 35T R ERh §380 7200 base

|strat| on of only PBS buffer. As shown in the

| S_Cq“f”}f'eg only wild type adenovirus showed antitunor
in_the US7MG wit hout n dl ne expreSS|on In the _
fOlOO]LE‘ '@)@B?‘é%&eﬁﬁl\@sdlfﬂﬁ@m%m& @depoviges E3 aﬂémmw Pl&luence on -

ve conpl ete di sappearance of tunor. No nark
the praiieraioBrBlbIeE Hbsbr boahur iBdhe FREIEoAEMBO0H lmmc E3 domain

..injected only PBS buffer and that with
exhibited about 10-fold ‘potent proliferation inhibitory effect than that of adenovirus having

no E3 domain (AdJMK600-AE3).
{0101] Fig. 13 (c) shows the results of investigation of antitumor effect of adenovirus in a
nude mouse subcutaneous transplantation model of about 5-100 mm diameter tumor. In the -

Fig., black rhombus marks represent the results of administration of wild type adenovirus

AdWild, black square marks represent the results of administration of adenovirns AIMEK600

having a midkine promoter, black triangle marks represent the results- of administration of

-adenovirus Ad-B-gal with inserted LacZ gene, and black round marks represent the results of



i njected AdLacZ. [0102] Furthernore, adenovirus havi ng _
the above nentioned m dkine promoter (> NKEOR) pc¥WBSoadseis221)
infected to the carrier cgil's and the antitunor effect _
of the resultant cancer gene therapeutic drug of t he -
present invention was conpared to that  of '
. admxm@t‘ilﬂhﬂ' RPN b@HrerORL Y ek M@Qﬁlgufen oh1)SviRKBBE 'aﬁ@ﬁ%rus showed

3 cells and A549 cells were used as carrier cel

- _antltunﬁk}oéfﬁact g‘ngﬁ R VidMR GGhikiRe Vt‘ﬁﬁ% s&@?nﬁp{h@n@%ﬁ[@r explessmc .

-V\EEk e nouse to- give a massi ve .
mldknrlgr I?g({ﬂe‘{s c?lgglgn\ﬁﬁnv n'lélh(goncemc edlsa genai d{ctﬁ}%réggr%% 'No marked
d1ffere?%eu¥vamé§aivee %‘Ege?neg ?()gx r \évcl)lélﬁmy\cﬁsm Oggﬁa%ﬁgfﬁ?r alﬁhtgat with

.. Fi % " Ad- MK600" shovvs the results of admnistration

injected AULAFZ Ad- MK600, and each "293" and "A549" show t he
results of _adm nistratjon of the c .gene :

[0102];Fyathermares e (s SpVinRdhgrRove menfif 1%@‘%%%@1\/11{600)

~ cells and A549 cells as carrier cell s respectively

was infectechdwibe rasiss ey, hegmtisiaer sffpgnobthy h@““%fén‘if’é‘Fef gene
gene therapeutic drug of the present invention showed

therap@wﬁmreg eafd[)fs Ippelt mveriosf weheompuyadio threfnadseipksrpiéen of only

of only Ad-MK600 showed al nbst no difference with that -

- Ad-ME§0Q dnithobxperiignoR03Rreds tind #1349, ceflawsrabias ashevapeisls. cAbove
_ effects on the ovarian cancer and nalignant glioma '
~ mentioned &73GBRET vally Wsreappbplesttd onS ofeckald hede mohjestosgivha 48-15 mm -

A549 cel | s and 293 cells and adenovirus having | Al .3B B
- massiveromot gier direarivaklisn#hpramot gmealserteatiodogy oftthe preseny $nvenl10n or
_ The m dki ne pronoter can be used for various
only ATRMIHIBNYad adRintstdred agditid Gudrovoihé gnabmphiedneteafiolir weeks.
i's considered effective in the cancer therapy of

" The 1@4uht§ra1%h§1{bvfmllhgﬁgnt1¢gl onRe HiD104d-Mixeump! ehdws the results of
- nfl uences of Fe and ALA on the proliferation

admlnisHQﬂuQi to‘PWnl?ff\@%K@@O ﬁ‘ﬂPr&:‘a&l r1§3°AGk3- 1844 93BEh§ ahé aBsults of
cancer cells HEY were cultured in 12-well plate at a

' admindsBh&orPbt 4 ORCer &% lﬁéﬁﬁ:éuu@%g FERhrdas ﬁ%ﬁfi‘oﬁahmﬁg 293 cells

concentration of 0.5g/m or 0g/m on

and Aéw caﬁ %'\%891 é (I)Js,;lgélgée § gfg/ AP %Q%&%g?ei%lggf !&qﬂgﬁéﬂﬂmon of the

adenovi ru
| _meer:wgsxeermeubﬁ 1N ST T a——.
oo R By b wbmpﬁmm

iruses at 1 C50 in each condition. As shown in th
[0103 F]’]@gtg@lly,aﬁgﬁpwbgatt}lqup@}Wcoqrtfeg@gqnnqhe S AESEgCer an mahgnant glioma

- were observed by application of carrier cells such as A549 cells and 293 cells and adenovirus
“having 1A1.38 promoter or midkine promoter as the oncolytic virus. The midkine promoter.
can be used for various m_alignant tumors in addition to malignant glioma and is considered
effective in the cancer therapy of other than malignant glioma.

[0104] [Example 5: Influences of Fe and ALA on the proliferation inhibitory effect of
adenovirns AdE3-1A1.3B] |

_ Ovarian cancer cells HEY were cultured in 12-well plate at a rate of 10,000 cells/well and

FeSO, was added at a concentration of 50pg/ml, Spg/ml, 0.5pg/ml or Opg/ml on the



and the adenovirus showed about 20-fold, and
adm nistration of 59/ nm of FeSO4 and t% 0 3HE EMS

showed about 8-fold prolifggration:inhibi tzory Eeh?w(: oB4015221)
respectively, to that of only adenovirus _ :
adm ni stration. [0105] Next, the ovarian cancer cell .~

. 'followkﬂ(%n@dar"@giel B ;(Qﬂ')l{s'ié"{yﬁg aH&o@n&grﬁx\e@]@l 101 98 %V'é dfed ﬁg a1 Qfeils The |

5-am nol evulinic aCI

: prohfe?egféﬁdinﬁfblt@r &@&?Wfrﬂ?ﬁté 0‘91{1135\995( almtégfagslcsg dféglfme cﬁgrs The

on tHe fol 'ow ng ay and the cyto
resuhs;%@%;i SRR 15,0, 40 4, e e o

' viruse?%t g%%gx?_lpgond%%% %f ts][?(gm J'J_:n e g‘%{lﬁé Jgﬁugtﬁﬁ%rl 0§5§%g“?ml of FeSO4, |
| and thgaagﬁnovgﬁla Iaﬁlo%gd r‘lﬁguet 3f%) ﬁ)ﬁ{? eagld)%i%umﬁ étlijinesid EW{FES ? ﬁ Sgﬁ and the
* adeno AN ot MRS ARTBRE Y SERPectpeg Etafo gt of only

only adenovirus adm ni stration. [0106] Furthernore,
adeno‘t’lﬁ‘@ WarsEM Wancer cell line HEY was cultured in a
well plate at a rate of 10,000 cells/well and
- [010‘5]@@@4 thenevasign egnegt cgld@lﬁclﬁ‘{rvgep, antugsd 1510@ /1%1W8H5®1)&!ﬁ1 at a rate of
_ 0.59/m or Og/m on the follow ng day. In addition,
10,00G mISbwlbargﬂs‘i -amingfreubaie e (AdsA)AdERIIAd 2BBCesdnirBDy/AfiSOpg/ml, .
of 5-am nol evulinic acid (ALA) were added to each
- Spg/mheDiSugonl pr thye/mdenothier (rdlowasy dagdeul tle aydrsis tfpe Téenovirus
~ proliferation inhibitory effect of the adenovirus was '
- AdE3dvdliRaved adged 6011 werlls.eFhef prodifatays infihétore sfiedt of dhe adenovitus
shown in Fig. 17. In the Figure, the vertical axis
was esdlomed el sy wfter EdeidaysstThatdealtsr ateshowp/inekik) 16fIn the Fig., the
viruses at 1C50 in each condition. As shown in the

verticdtia@is, sho®9 RGAtVeahle éﬂﬁ’/@%ﬂ)l(ﬁ tyirabdsQm 10, i®eg/hidonditioreSOhown in the
50pg/ M of ALA and the adenovirus showed about

Fig., 4dfRfPstfabf B Soiblabi ALA MDD MeRfViRS T stioQel N@ou@f 100-fold
only adenovi rus adm ni st rat ion. Concurrent

proniFREBL RN ARcPlo B FlonBfadER S SARGBkh, ALA and

enovirus s a out 700-fo proliferation

[0106%%1@51&1?1@’ h%vagﬁtm dﬁc&h&h l&fe 1Y %ﬂ%%ﬁﬂﬁ%h fy #‘§ 12- wefll plate at a rate

concurren mnistra

10 Gy PSSR ST L B8, S5
ongrnf o S SENER b@ﬁgﬁmdﬁiﬂ“@ﬁEtm%hgfv’!lfﬁfxée%ée&‘g%%fi@ﬁgau 3B and
'50ug/¥1ﬁ@¥§@a}m?le}f@{$§%93 BB t“@r%§ et vefieObadr flsovins was

: adenovi rus AdE3-1Al. 3B. ALA and Fe el evat e the
‘added, t%ﬁée{l‘il% e prolifaatimniphibiorififechel hrgderovins yps gigluated by ICs

producti on, because B-gal assay
after five days. The results are shown in Fig. 17. In"the Figure, the vertical axis shows relative

administration rate (vp/cell) of viruses at ICsy in each condition. As shown in the Fig.,
concurrent administration of 50ug/ml of FeSO4 50pg/ml of ALA and the adenovirus showed
about 1,000-fold proliferation inhibitory effect to that of only adenovirus administration.
Concurrent administration of Spg/ml of FeSOq4 50pg/ml of ALA and the adenovirus showed
about 700-fold proliferation inhibitory effect to that of only adenovirus administration, and

‘concurrent administration of 0.5 ug/ml of FeSO4 50pg/ml of ALA and the adenovirus showed .



reveal ed increased infectivity of adenovirus and PFU

assay reveal ed increased anount of ,

production. That is, ALA %gd ‘Fe can enﬁg%ﬁég&gf‘ytzmcwn2904/015221)
_-effect because they can i'ncrease the infectivity of

adenovirus to cancer cells and the anmount of virus

' about ﬂf@%‘l’&&fo‘ﬁ 1at\ﬂ4n Imnlgltglg'%ffeg toﬁ '11[09%91%] ad%nlu‘é? aglﬁ?nmﬁu%n |

rpnyrin neta ocance

[0107] gc?%u#ue?l p?eglag%\’et 9t RLA 9RO nﬁét gk%\lxal (i,l}%el.l.ﬁ}e“lgyedtly en‘ﬁance the

| the por ph Fion
._ Pf.OlifegE&ﬁI)liolglélgll?lgfs E[o(}fgli]]%f%g b1 2 Idgl%f el %3(% ﬁOAgEA ang Fe elevate
B el o

' |ve ene and fornB hene roteins such, as :
levealiﬂﬁt%&w ?%Waf@m Sdenpdryiend P Drastarsrexpaded Hpstagerd apquat of |
_ respiratory systemin intracellular mtochondria, ATP :
' adenoﬂF‘b“‘dUB‘ﬂ‘F%‘ﬁnarFl}éPt Sig > dtleh ﬁ“‘%%tch'éﬁﬂsimcqﬂfﬂfﬁ“m?h eiferinkecause they can
proteins are .involved in protein sgnt hesis, including
increagsy Bguiafacmity Pf pHencyien ¢vionesridells had dbke pmwhniyef virus production
i nfected. Therefore, pronotion of the porphyrin
withinrtke eddisl i sm may | ead to the increased adenovirus
: production. [0110] The cancer gene therapeutic. drug of
- {0108]t Ad.Apiekeotnitnvignti mmphyai wekdbolis tdien apnioey cgeree cells and its -
: t herapy of the present invention, can further increase .
metabblite pedisp@plyiti IX &f Kiat} tdye sanauldaanby Useporgifyrinemam@biélisn. This
' por phyrin conpounds such as ALA. That is, concurrent
- compdusé ek phetoareiazinp @bty sidnit cCeaDe uidised ﬂ:ﬁhha?)hétb&wnamlc therapy
enhances antitunor effect, even under an infection

' (PDT)SdiT@@pfﬁﬁ&h}/@nﬁﬁn@géth&nwiumeidiﬁaepﬁﬁslﬁ&@e of anti bodi es,
: by acceleration of the CIL response 'caused by the

[0109] ABbRASEHiAAE "ewéftbﬁ&*ghﬁ‘h?@éq;md%nwitﬁ‘ Fehs gl ¢ ﬁEmE @hl Forms heme
Concurrent us J'or " por phyrin “conpounds can

pl'oten?s"g\@{[' a8 cftﬁ&ﬂrblldg‘?ﬁ c&lsf “?ﬁé h g% PM‘%IMS b 1§vcﬁ% 2 %gﬁé%ugpﬂf System in

I nmune system

i L0, SPGB AR, BB o
. CT/ JP2004/ 015221 h d h
involvid TR e viffin che iR Nortaienr BE 1 rediptihud & O athovins
infectitn GRSy PORRPERD GhimPoRt %@% BRLAER AR (P e gressed
t he cancer gene therapeutic drug of the present
adBnOYIH*)SéZH P4 LB)HPI]

[0110] The cancer gene therapeutic drug of the present invention, as well as the cancer gene
therapy of the present inventidn, can further increase the therapeutic effect by concurrent use - |
of Fe and/or porphyrin cémpounds such as ALA. That is, concurrent vse of Fe and/or
porphyrin compounds such as ALA enhances antitumor effect, even under an infection
suppressive condition in the presence of antibodies, by acceleration of the CTL response
-caused by the increased adenovirus production in the target cells. Concurrent use of Fe and/or
porphyrin compounds can enhance antitumor effect not only in a syngenic mouse model with
immune system but aléo in a human body. |

- [0111] In the cancer gene therapy using the oncolytic virus, concurrent use of Fe and/or



The foI | owi ng a seri es of experiments. was carfri ed out
to optimze cancer therapy using the

therapeutic drug of the pggsent inventl o%0%51?3%3%9gﬂgivmﬁwmsnn
first, an investigation of in vivo antitunor effect of .

t he cancer gene therapeuti c drug of the present

' porph}ﬂrf?lvc%mﬁogﬂds §h E?DXL‘?’[ Efeg(pleé;e@tqsémaﬁgaerth euli® eff@& even if the

experlnent usi ng a subcut @neous*
[(C57BL/ 6xC3/ He) FI nouse] with nor nal
Cdmm@ﬁﬂnmqgé;%tg%m I'n the experi rrents (C57BL/ 6xC3/ He) F1- .
' dvance b o
(0112 2@%{1‘}}?@& TSR e o Bt FOnisG BN bag fihpineer gene
ih %éﬁ weeks | at.er, ovarian cancer cells OVHM
erapwé’rcéh% ¢ BSTU SO tnspl anted at a rate of  1x106
: ells moyse to forma 5-1Q mmtunpr, Then, A549 _
 The foflgping { icA® SYPETHRELT 8@ GRIR] OUhE aRiGEe CARSE Shgpy using thﬂ
adenovi rus AdE3- 1A1. 3B at, a rate of 250 vp/ceII wer e
cancer ggh¢ tiespapticlng of He presgplinveRtiedn- prol i ferative
‘ adenovi rus having no El gene was used as the virus for
[0113]i AdrHirplo hibiivesiizatipie af iveiito, antippeorsbisel glitharanger geae flerFarayge drug
' Ad-B-gal with inserted LacZ gene at the downstream of
of the pIkenp rowptier waik parburmeil e simikt inpmndyto v experimgiaghiopm in Fig. 7
was used and intracutaneously admnistered at a rate
~using af subgd@due puper modd emotdee [(Ca7BLE<BdHt)s F1 Abd@set elvitls normal
were irradiation treated at- a dose of 200 Gy and were '

- immuredgysicst &r ebe ieptrir@eity OCSTHL/WOEleat Fla mowt eofob-veeekGfid was

cells per once and six tines in total. [0114] The

 immufiggiuind sdwhct g dlovBniakpan smehtvi@s efos hdnwmnblvgidal tredfnent, and -
(a) and (b). In each graph, "Ad-B-gal-Ad-A549"

twelve/ BUkE SRAT Svariag chReuktls O HMN & cababeutRM ks BNEtsplanted at a rate of
- experi ment, "Ad-A549" epresents the results of '

1%10° QE iy %1'16'1@5 k@ Porff 2 SNV @A TR ASHI bl PzﬁdAﬁisgﬁihfected with -
: represents the results of adm nistration of only t

 tlie abd Bt ?clnefl QhieddvBAL RIRE. (A0iB Q@atuﬂ@ of QB(‘)‘%F)‘C@H were admlmstered in

I NMMunNo oglca trea nent and "control epresents t he

the tu{nﬁﬁ u}\trﬁ)n%oﬁ'fé iQ/' S'{cfe% ﬁﬁ 19z’fv1 %B&) lﬁu%&‘?ﬁr wallIPeT, as (tH% virus for

I'n each group aV|ng ve an S 1S S

: mlmm%oa%?ﬁ SR R, MR PEHBG AT St et
e ool Y PR SiboRC R ISn Y, R B AL Bhed ana
potent it "Ad-B-gal-Ad-A549", WO 2005/ 03?322

: lntlac%m@?pgjpgérggm@ggégw rate of 1x10'® vp per mouse. The carrier cells, A549 cells,

- were irradiation treated at a dose of 200 Gy and were administered in the tumor of mouse ata
rate of 5%10° cells pér once and six times in total.
[0114] The results of the above experiment are shown in Fig. 18 (a) and (b). In each graph,
g “‘Ad-B-galﬁAd-A549” represents the results of the above mentioned experiment, “Ad-A549”
represents the results of administration of only the carrier cells, “Ad-B-gal” represents the
results of administration of only the Ad-B-gal for treatment (not as the virus for
immunological treatment), and “control” represents the results of administration of PBS
“buffer. Number (n) of mice in each group having five animals is shown by n=5. The graph (a)

shows the observed results of tumor volume of each mouse for a comparatively short period



vivo antitunor effect was observed in [0115]

Admi ni stration interval between admi ni %b@ﬁ)%dbﬁ% @cﬁﬂﬂ&ommn
~adenovirus for-imunol ogi gal  treatnent an at

the carrier cell was |nvest|gated. Thi s experiment was.
simlarly carried out as that in Fig. 18 except for

“and grﬁﬁlﬁ(b\} %ﬁb@k«'ﬁlecthﬁé‘l%§ &b B?s@%%ﬂa&t 58nb R i HaBl YRS for a Iong
: nmade short by the use of inactivated adenovirus-

l_ 'pe11odA‘1\slegﬁJrn 89 fb& Vidys %clcifoténwngbc?gﬁhﬁﬁalmm Uo}Bived in

i nvesti gated. As“shown i'n Fi %oun t hat

“Ad- B‘@ﬂ?ﬁétdhﬁ 4gq,act|vat ed adenow rus -UV- Ad- B-gal by UV
iTradiation was used as the virus for inmmunol ogical

| [0115] tA@ﬁ}n{T&#}&lom tnlﬂgrvgpgé/t%egﬁ g&elgﬁasgtgﬁglg WI ﬂ{escllcfe]nowﬁﬁ ﬂDF érgﬁl}/lgolo gical

avora |
ncam s oGt et s BRER UL Rl onl M By caried
out as"@irl‘ 3 Ed %ﬁf Fisrbt A FHBAES R SRty ervals and

car d out those of, experinents. shown. in Fig.
: mfecua&eéﬁf op RS MO S Y SR AT MR PO Apiall
- denovirus UV- Ad-B-gal was by n=5. As shown by t
[0116]FTlmeelsltS ¢fibe pbete mARiGASKPEREEY awowatlauFmed%bﬁnd (b). In
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with advd miestieneddadasinishration migvals of Z-fmeld, dgh oedeks, 10-15 weeks and
treatnment, the CTL reaction by T cells is considered
- 16-22 mebsscrmpectup*dsedhmbwrﬁn) et mabdutead0gBpieekg fafet aimalyés shown -
i adm ni stration, conpared with suppression of
by n=bnAschbon lnjr,uehds@ Fiypues; ahd bestangintondroefiees . was OdbtathedAlder above
mentioned administration interval is preferably to be
 menti@RAr idministiansh defeatal onasoket hhadlsi Riceld. Apphowat bprthe  present
- Then, whether the above nentioned adm nistration

expeuhl@h@?r Wakn %nad*éﬁmﬁﬂﬁm&fﬁa%h withéntdWhotivaRoPW admidQtedsdWs the virus
and "16-22w' represent the results of experinents

for nﬂﬁﬁ{bl@@@é’ie H{(ehpn@lg aqe RlastisAtd rT 'c@fl@ﬁ!’aéo?lsﬁgrea b become
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animal s i's s Ion o
erA549 cell at 50 vp/cell.
1nfect1%§ﬁ%1%g1ﬁ}1¥e%%q? ‘%ést he above nentioned experinents

{Oll?%ﬁgs howg; 0 El E&%li}fé%l& IB%SVZ'% gs) Biﬁfseéﬂ)l%lgd %\91({} 1rnucso IdEI ation of
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per nouse, the above nentioned adm njstration

o made |S]Fﬂlélb§'a[ ¢ use of inactivated adenovirus Ad--gal as the virus for immunological

treatment was investigated. As shown in Fig. 20, it was found that when the inactivated
adenovirus UV-Ad-B-gal by UV irradiation was used as the virus for immunological
treatment, the above mentioned administration interval set at four weeks or three weeks
shows favorable antitumor effect, that is, inactivation of the virus for immunological
treatment can shorten the above mentioned administration interval to about 3-4 weeks.

[0118] Above mentioned experiments were similarly carried out to those of experiments

shown in Fig. 18 except for the following points; inactivated adenovirus UV-Ad-B-gal was
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mentioDyHvdmdnistiraigpcateard ousl spt at siansgekantkedresult ghovegdethet the rate of -
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shown™ 1o YOI R VAL RANTRIAU R 20 Ao AhT B cffr}-gal—@VHM”). The
administered mouse showed marked ‘inhibition of tumor growth and proliferation in

comparison to the control group (in the Fig., “SCC7” represents SCC7 tumor treated by the

carrier cell without tumor vaccination, and “OVHM” represents OVHM tumor treated by the

carrier cell without tumor vaccination). Especially, by the tumor vaccination with irradiated

OVHM followed by the carrier cell treatment, formed OVHM tumor completely disappeared

in all mice without recurrence.

[0121] Fig. 23 shows the results of investigation of tumor vaccination with non-small-cell
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investigalB®- [n 3Bsi expedment, ASIP celld snfatted with e pofdeBrmpredetmount of

and 50 vp/cell, respectively (no atelocollagen is
adenommeﬂ)iESAﬁlS%lﬁ)mra ndinidstBied. tp 5-sionif-waeleolds (C57TBL/6XC3/He) -F1
- ‘admini stration of atelocollagen dramatically reduced

‘mousetdia draifisxat eclbays@kiby ateldeslisiedeo efdke dinahoshctheation of 0.1%,

adm ni strati on dose can be increased. This may be

and itCMSSHvRYightB® whdlhdrbitll 8nOTraRABRARYA riyS (it SRIRT Sif@ @Rdto the

t he bl ockage of anti-adenovirus neutralizing antibody

admlngﬁaﬁtg}?ofiﬁ(feh%f%sl @4CT Iy )1[)9@&2413116A§suﬁ§‘qwglﬁ%vﬁ 'Fig. 24. In the Fig., a

si mul t aneous a n1n|strat|on of atel ocol 'agen and
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mnistration o enovi rus peca
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of 5 v&):) &1 {13 ég?végc% 512%1]; 1\fﬁ%ru 18t'1rt]? hcqlﬁgépl tg)lilgg{ﬁflﬁé&eghown in the Fig.,
adenovi.rus Ad- B- onc twice or thri
simultangops AdpEYHEH PR 0% %qﬁlagw regpEEaledressd) thmdeﬁt&ré@ caused by

the side effect and the administration dose can be increased. This may be caused by the
inhibition of adenovirus dispersion and the blockage of anti-adenovirus neutralizing antibody
by the atelocollagen.

[0124] As shown above, simultaneous administration of atclocollagen and carrier cells

suppressed the side effect and a high dose administration of adenovirus became possible.

Next, the adenovirus Ad-f-gal without inactivation treatment was administered once, twice

or thrice into a mouse, to increase anti-adenovirus antibody in the blood by the booster effect.



(adn1n|strat|on at every four weeks at a rate of _
1X1010 vp), thereafter, ovarian cancerwg%osfg 732?%?84&2004/015221) _
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cells per mouse to form5-10 mm tunor and irradiated
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several adm nistrations of adenovirus Ad-B-gal. The : _
In. caf® % UidniafstABd® debhly ando28adiscedis wsRd iafeckdr Mi@r adenovirus
cells showed superior result to that of
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~ to thattof ggminigtrasios f oA dedswer e i nfected with adenovi rus
[0126] Fig. 27 (a) and (b) show the results of investigation of in vive antitumor effect by
- administration of carrier cells (A549 cells) infected with not only adenovirus AdE3-1A1.38
~ but also GM-CSF expression vector, and further together with ﬁtelocollagen. In this
experiment, adenovirus Ad-B-gal was administered once, twice or thrice (every four weeks at
a rate of 1x10" vp) to 5-week-old (C57BL/6XC3/H3) F1 mouse in a similar manner with

“experiment shown in Fig. 26.

Then, ovarian cancer cells OVHM were subcutaneously transplanted at a rate of 1x10'® cells



- oM-C§FSodisine e _
_ [0129]3%;(&.fij{%:~I (Szg}glelﬁlgxﬁpgnwe\%ﬁt%gf éb‘éets 18%{{’33?‘{ )e,hect of intraperitoneal

AdE3-1A1.3B at a rate of 50 vp/cell and a GMCSF _
expression vector (a vector with |nser%v§”?!3 M T/ ooy
gene at the adenovirus El gene def i ci ent “&PP¥ Z’IH)& ig )’

t he downstream of CW prondter) at a rate of 10 '
vp/cell. The prepared |rradi ated A549 cells were

" per m(ﬁﬂgn A{Qﬁg} ol rﬁ?%&rp E)E Fl%lotl‘ Is a}b R (%am te1 1rraélat1 Eg caﬁ%%csﬂs (A549 |

er W coI agen (concen rdti

- cells) W%ﬁjcl gl:ag rgge | n élf‘ﬂ()r[ ggg%ﬁﬂ\{%réﬂt&h&%% {1153"?& ngr)%fb:)ldenovuus
AdE3 éf/&q 3?0%3'1 a t | o#@éﬂ%}%ﬂ%ﬂ?ﬁ prleessmeorglt vsecgorr] ?a \r!eGC%or w1Sh inserted

aI->Ad 3- 1A1. ents the re s of siXx
a GMtq/%‘-erge (Xeye &Eﬁl}%ﬂf&ﬁ t&z leebﬁl.tfi apd ebﬁaesffomn@am of CMV
ls) infected with denow rus AdJE3- | Al

| -PfomOFezal ¥ dotesyf Wpynéesly Tt Dieared dnhaisd A34P &tﬂ@ wswﬁd@k@@t@red in'the -

cells for one ,adnministration. As shown in the Figure,

tumor g gefe of eI deallsi ertaen Hith atslocolaa- (AICCBBMENCEO!L%), for one

showed nore potent in vivo antitunor effect than that

adminisiragenk Thieseeseradireniines Gt3) odwimstereAia jord, 38", in al |

once, twice and thrice adm nistrations of adenow rus

: [0127]&31-ng&7 (2)[:042B], “Addi+galreSdET-S ASBBACMCREY rémésestsitharesults of

of not only the oncolytic adenovirus but also GW CSF _
above exqutioss] expeviaehrAtlel-pile> AAET-1 & 3B deprebanty thieyresults of six times
effective 'in cancer therapy. [0129] Fig. 28 (a) and

(%6) adtjnishions bRcareadells (549 celiepinf@aid with afleref frecAdBS-1A1.3B at a

intraperitoneal administration of an iron preparation

| rate ofo80 Yiyeell InMhe @imeedtrd fte 6fef.5xifroent Sdrioakiadminibtiutioni &5 shown in

experi nment, adenovirus Ad-B-gal was once, tw ce or

- ﬂle Fige] @1@6%@&&1&1%3%11&ﬁvﬁr‘md‘mUIAI’\@BKGM@Sla’ §1@tw%dQﬁore potent in - '

x1010 vp for one adm nistration) to 5-week-ol

vivo a%&;/\'ﬁ_l ﬁ%&?’t’ﬁ'ﬂ?}ln’t:lof BRUSRes dERisHAMG s Sk LANCEA . §BI’| 2 all once,

M wer e subcut aneoUs y transplanted at a rate of

B twice %8%08?(#1&118?&[10115%%‘3& vk %rd g- g& jmation of tunor _W' th

I 'anet er |rra ate rler cells were

[0128§gglﬁge Sérsglss /&&%edtlﬁ% ﬁga{o AIS g?gt gngl lé% op&ﬁfﬁc ?(ilé%(/ﬂus but also '
Sthecgarr er cel at,a rate '

o Q'L et B eR Eﬂf?f:&e'? e el e
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adminisfraden (o330 AgR PReRARNQIY ! WF dhe g of toperier r sl ﬁ%ﬁggﬂfaﬂ%nln this
- was al so adm nistered in every V\D 2005/ 037322
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. arate ofitx1030 VE &bllonwatltmmsuatnooht(xﬁ“rwelt-hbl EHTBLE<CEHEBF lawuse. Then

adm nistered), in all once, twice and thrice
ovalldadrmmrsdeﬂlatOWéHM efere subcutaneously transplanted at a rate of 1><10 cells per

mouse. After f()rmatmn of tumor with 5-10 mm diameter, irradiated carrier cells were
administered in the tumor. A549 cells infected with adenovirus AdE3-1A1.3B at a rate of 50

vp/cell were used as the carrier cells and administered at a rate of 7.5%10% cells for one

administration. At the time of carrier cell administration, 0.01 mg of iron dextran

(Fe-Dextran) was intraperitoneally administered as an iron preparation. These were three

~_times (X3) administered in total (the iron preparation was also administered in every
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- dose at 120 Gy or over. [0133] In an experiment using
only thesamicr eyl /Was) adminivistrsd, itFRY. orge, trionend Hericeesdmingstiations of
: i nvestigation of antitunor effect when the carrier -
adenogigtd Ad-B/BH9 cells) were treated by radiation wth
. various doses. In this experinent, adenovirus
[01311Ub et Bswsd shomsd alghrianiosttén@idadnainisban@edt b @arrier cell with an iron-
: (C57BL/ 6xC3/ He) FlI nouse at a rate of 1x1010 vp. After
prepathiivieiswegkaffectih@inosaacdraeragancer cells OVHM were :
' subcut aneously transplanted at a rate of 1x106 per
- [0132)Whas a Alfag6n dbe iehe atigiont akpREnBitteRin®end & M@ carrier cells before
di aneter, carrier cells irradiated at a dose of 50 Gy, -

admindsR6Y was 30 s@Yated. H0He pMRheiadFRkNEnR hibubd®vas used and
. tunor. A549 cells infected with adenovirus
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carrier cells and adn1n|stered at a rate ‘of
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oncolytic, virus to the carrier_cell. In this

investigaten wa@rﬁtwm%@ﬁ% e teceapriggael 166AS48dsa) w@rté‘atqddﬂy radiation

‘with various doses. In this experiment, adenovirus UV-Ad-8-gal was administered to

~ 5-week-old (C57BL/6XC3/He) F1 mouse at a rate of 1x10" vp. After five weeks, the ov.ariz'm
cancer cells OVHM were subcutaneously transplanted at a rate of 1x10° per mouse. After.
- formation of tumor with 5-10 mm diameter, carrier cells irradiated at a dose of 50 Gy, 100 Gy,
200 Gy or 400 Gy were administered in the tumor. A549 cells infected with adenovirus
AdE3—1A1.3B at a rate of 30 vp/cell were used as the carrier cells and administered at a rate
of 7.5%10° cells for one administration. The carrier cells were six times administered in total.

The results showed a more favorable result at radiation dose of 400 Gy than that at radiation
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expression vector to be infected to the carrier cell
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A cancer gene therapeutic drug including a carrier c'ell to be infected with an oncolytic.

+ virus, so as to make the oncolytic. vnus act on a tumor cell within a hvmg body, wherein

the carrier cell is selected from the followmg (1) to (4) cells:

(1) A549 cell

(2) 293 cell
(3) SW626 cell, and
(4) HT-3 cell.

The cancer gene therapeutic drug according to ¢laim 1, wherein the oncolytic virus to

be infected to the carrier cell has 1A1.3B promoter, midkine promoter, _B—HCG'promoter,

SCCA1 promoter, cox-2 promoter, PSA promoter or another tumor specific promoter,

“according to a kind of cancer to be treated etc.

* The cancer gene therapeutic drug according to claim 1 or 2, wherein the oncolytic '

virus is selected from adenovirus, herpes virus, lentivirus such as HIV virus, reti‘ov_irus,
reovirus, vesicular stomatitis viras (VSV) and any other oncolytic viruses.
The cancer gene therapeutic drug according to claim 1, further comprising a virus for

immunological treatment to be administered for inducing a CTL reaction within the

living body to administration of the carrier cell.

The cancer gene therapeutic drug according to claim 1, further comprising
atelocollagen.
The cancer gene therapeutic drug according to claim 1, further comprising a GM-CSF
expression vector té be infected to the carrier cell before administration.
The cancer gene therapeutic drug according to claim 1, further comprising an iron
preparation and/or a porphyrin compound..

The cancer gene therapeutic drug according to claim 1, further comprising a tumor cell

to be administered for tumor vaccination.



