WO 2005/037322 (PCT/JP2004/015221) 1: DESCRIPTION CANCER
GENE THERAPEUTIC DRUG Technical field [00G{} Tdismimveption seladeso,
to a cancer gene therapeutic drug, and a cancer gene therapeutic method
using the therapeutic drug. Background art [0002] Recently, a cancer
gene therapy has been focused attention for cancer therapy and a variety
of gene therapies have bedrlptbpd8dd@d their clinical trials have been
carried out. Among them, a clinical trial of a cancer gene therapy using
carrier cells was performed by Freeman et al.; This cancer gene therapy
j I -1 with a HSV-tk gene by retrovirus as the
CANCE%W?@%%&%%ﬁﬁC%ﬁQa s for ovarian cancer therapy as well as
malignant mesothelioma therapy have been carried out (see non-patent
literature Nos. 1 and 2 shown later). Culver et al. used mouse NIH-3T3
TechnicafEUgias the carrier cells and performed a clinical trial for cerebral tumor
(see non-patent literature No. 3 shown later). Its application for human
- [0001] TEANGQEIABIARYBOWEY BinFeAples humandetived aalls 2adhg eaMU-Kerapeutic
- cells. [0003] A gene therapy using ovarian cancer cells PA-i as the carrier
method 1R&lls Washalspeaiyigeghout by Coukos et 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
Backgrogdhairtistered in the tumor site. Herpes simplex 1 (HSV-1) is used as the
oncolytic virus. In an animal experiment, their intraperitoneal '
[0002] Reepnihis afonanasiseriortned b endaessdudiécpibielaitansearibgrapy and a
~ cancer transferred tq peritoneal Ci\ﬁg%g (gsee patent literature Nos. | and

variety ol Y8R (BOBAT AUV RO o -aﬁ%iwﬁ&éfé%énga%bi%ﬁﬁigd out.
woons (R TR St e Gosly manplsied By ok v s,
Freeman(!e?t%}_./,‘lﬁlzl(s)%%/n%lé?%g&g tl%erapy uses ovartan cancer cells PA-1 with a HSV-tk gene
by retrovirus as th_é carrier cells and its clinical trials for ovarian cancer ﬂlerapy as well as
maﬁgnant mesothelioma therapy have been carried out (se¢ ﬁon—patent 1iteraturé Nos. 1 and 2
| shown later). Culvef et al. used mouse NIH-3T3 cells as the carrier cells and performed a. -
clinical trial for ﬁercbrai tumor (see non-patent literature N.o. 3 shown later). Its ap’pliéati'on
for human cancer tﬁerapy, however, requires human derived cells as the carrier cells.
[0003] A.gene therapy using ovarian cancer cells PA-1 as the carrier cells was also carried out
bﬁz Coukos ef al. (see non-patent literature No. 4 shown 1at.er). 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 the'tumor
site. Herpes simplex 1 (HSV-1) is used as the oncolytic virus. In an animal experiment, their |
intraperitoneal administration was performed into a nude mouse model with ovarian cancer
transferred to peritoneal cavity (see patent literature Nés. 1 and 2 shown later).

{0004] Above mentioned ovarian cancer cells PA-1 show high:prdiiferating ability 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 in the tumor site and no satisfactoryvamtietsmopeffectwas4/o15221)
obtained against ovarian cancer ér malignant mesothelioma. [0005]
Application of PA-1 as carrier cells in the cancer gene therapy with the

. .oncolytic virus HSV-I showed no significant antitumor effect in )

mtfﬂd“wearﬂééﬁ%&h%}ﬁ HOChETIRY WRHEBI il GriestpticviridiadiAY - tygene in

the t fre%:uen admi‘n{stati,ons camt be?perw rmed in tge.ca cer gene therapy _

1 tumoy, AR Ts Mo A ST s HEtPARLiRG Shdbbay TR 68 s Apftiaat sRtser o

maiignanPAég'o?ﬁéIE rrne,lsults in little production of virus due to fragile cells. Their
dIIISl,rUp'[IOI’l Defore infection to the target tumor cells by cell to cell ' R

[0005] A;%m@@a@%f_@*;@m%tm@@e@ﬂ‘stl}ﬁmgnw&h%&%@m%ywﬁh@ﬁwBﬁgwﬂ%ms

. ead to no significant antitumor effect. [0006] Furthermore, patient's own

HSV-1 sieaneeneeligartibrobiasisnase diad as dbasanien eelisdn & glinigaptriakef only
cellular immunological gene therapy. This procedure requires a long time

the oncolieicgeirassiiNe icalldifie@na i dlitlicylridonavipulaigetioadeitionihe cancer gene

- Inconstant individual difference exists in introduction of gene and it is

therapy vdiffieittotget asstabie efiectlife09 Thilantpateht [iteraturey Nocatiokl ofiizi- 1 cells
Gene Therapy, 6, 927-939, 1995 Non-patent literature No. 2: Human

results in@@tepThdrapyn 9f 2645-2649, 1998 Ndby-Jdtenntditeratime é6:8:iSeiesioefo the

— 256, 1550-1552, 1992 Non-patent literature No. 4: Clinical Cancer _

target tunRssiedkchy selisoalbgrcepgon pad Marbrative Ndhe vinsrmihiotapeutralizing

__ Publication No. 99/45783, pamphlet Patent literature No. 2: International
antibody p\ieatldh RO SERISHUASERMET SHsclosure of the Invention Problems

t Solved by the | tion [00Q8] Ths f th ti tion .
10006] PGS He o BIoDIEPRS S 5 Ay o s SRR o o
imar citec e cancer. gene eranyuaing e 6o, e

. ojent an
clinical tﬁa{ or} e} ar
virus, furthert aplisiman cance e rapeutlc m

get a st?&i@ibégﬁglﬁﬁée@ﬁci’%e%fﬁ@&ﬁﬂ”%%ﬂﬁ?fﬁﬂ?@giﬁh%&ﬂ%ﬁf GRS 896k Ondividual
: provide a new cancer gene therapeutiC drug 3 used for the therapeutic
differenc8HQin introduction of gene and it is difficult to get a stable effect.
10007] NOnfpatent literature No. 1: Human Gene Therapy, 6, 927-939, 1995
Non-patent literature No. 2: Human Gene Therapy, 9, 2641~2649, 1998
Non-patent literature No. 3: Science, 256, 1550~1552, 1992
Non-patent literature No. 4: Clinical Cancer Research, 5, 15 23;1537, 1999

Patent ﬁterature No. 1: }Intérnationzﬂ Publication No. 99/45783, pamphlet

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

Disclosure of the Inventién

Problems té be Solved by the Invention

[0008] The purpose of the present invention is to solve the above problems and to find new
carrier cells exhibiting potent antitumor 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 carrjer cells, and to provide a new cancer gene therapeutic drug.



Means for solving the problems [0009] The inventors have investigated for
solving the above problems and found those such as (1) more potent
antitumor effect can be obtained by using a specific cell line as the carrier
cell in comparison to that of conventional carrier cell and (2) induction and
raising of a CTL reaction within a living body through prior administration
of a virus for immunological treatmént, followed by administration of the
carrier cell infected with an oncolytic virus, gives a very potent in vivo
antitumor effect, and accomplished the present invention. [0010] In one
used fongpebirtpenti¢sypriiidied a cancer gene therapeutic drug including a
carrier cell to be infected with an oncolytic virus, so as to make the
oncolytic virus act on a tumor cell within a living body, wherein the carrier
Means fglkisselegtedrioinibe following (1) to (4) cells: (1) A549 cell (2) 293 cell
%SWG% cell, and (4) HT-3 cell (HT-1lI cell). [0011] As described later,
[0009] Nbsey oyt ossp BATEU R R A sty itsethe AbaY e ORISR g doyat those such
as (1) RIS RERELRRRLLLADE CACQl HENMifk @pﬁ@ﬁ?gadb@e%@f&c&%g fIRMs the carrier
viruses such as adenovirus, herpesvirus, lentivirus such as HIV virus,
cell in ¢etnpuits®) tedbirus! sersicotamsiomaiiiseiluad B Wdesitbanydising of a CTL

._oncolytic viruses.. Among them, adenqvirtus_gives fayvorable results as .
reaciog Nl G 31 b BreRTALE uSa TOUTS) Proferaio s ooy osie
treatmeviiUfpdisctased hengin hiasiantundispeeite petimefettedicenhdimgdoctiietic virus,

i kind of cancers to be treated, including such as IA1.3B promoter (IAl. 3B
gives a SEEFRALH! ik mﬁr%&e@@ﬁ%@lﬁ?&m@@é@éﬂﬂﬁ%‘ﬁ‘?&er,

[0010] 69%% REBRROEor L9 PrBIRIBOICERER ﬁhﬁé&gﬂﬂi@ ifig PRIt E Sarrier cell
Any oncolytic virus, capable of WO 2005/037322 (PCT/JP2 0 0410 15 22

to be infpcrpihfeithion anechrofifsiatopdimtdrgerimibe carelstiey @@ sy gymor cell
within %Tﬁ&i&%%ﬁbvﬁ#%}%%gﬁcsgg% i g%?rgsr:%gcﬁeﬁr%%%ymg\fgﬁgggngo(q9?@’&6 cells:
(1) A549 cell

{2) 293 cell

(3) SW626 cell, and

(4) HT-3 cell (HT-II1 cell).

[0011] As described later, A549 cell is particularly preferable as the carrier cell, among the
four kinds of cells.

[0012] The oncolytic virus is preferably selected from viruses such as adenovirus,
herpesvirus, lentivirus such as HIV virus, retrovirus, reovirus, vesicular 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 disclosed herein 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, f-HCG promoter, SCCA1 promoter, cox-2 promoter,

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



such as an EIB gene deficient oncolytic adenovirus of ONYX _
Pharmaceuticals Inc. and an EIA gene partially deficietvdype AdSaAR44/015221)
adenovirus of University of Alabama at Birmingham (UAB), may he used.
[0014] Preferably,, the present cancer gene therapeutic drug of the

present invention may be a dru or cancer, therapy, which further.
ntection 3G GRUEGRS 1 TR BetEhany O Al 1 o

gucmg aCTL {eactlop withjn the living bod |n stratlon of
can be use iire Inver nco rtm v1?

carrier ceIPthe VIrus 1tor |mmuno 0 ICa rsggtmen IS pre Iéll%. F&?PI P?:apromotel

such as 41"V B YIRS A% 106, QRIMHE VI &éﬁ@ﬂ%\/&%i@wm&m&!&%&é&ﬁ@%@eﬂ{d an

Is preferably non-proliferative type and/or inactivated type by U

- B1A geddaghation eterpratvaiion i Xirragiahon ei€ mﬁytﬁh%t@ﬁythﬁ PEEma at

between administration of the virus for immunological treatment and
- Bi[mmgwg@m@tmaﬁdhg@arrler cell. [0015] When the cancer gene therapeutic
: drug of the present invention is a drug kit for cancer - therapy, may be the
[0014] Pederisrlgell apceramiration gbthalviruscioicihmgndlhgipatdreatnventiamchay be a
the carrier cell, or. further including the oncolytic virus giving a kit -
drug kit fonoposediefthyeehichrilogrsr Mohabxer vilneskits maytinclogedriectimaré be
substances of (1)-(4) shown below. (1) Atelocollagen (2) GM-CSF o
administtgrdrfoloytecinacrophhge aviony vk B Tirgobpéxpregdivinistprool the
- be infected to the carrier cell before administration (13) Iron preparatlons
carrier cglly FHasrghsasdmpatinipsieah iseminbleDife A db Ay gddadpt virus as the

Together with the administration of the virus for im cal treatment,
oncolytigy H@%r%hwaﬁmf Hamet Pgﬁmf 81@3?%%&%@8%% 3@& Effve type

derived or a available o imilar en).is ref ablef r
~and/or 1%%8?te§ CXFr?%g%E} X‘m\c/hation etc 51 ‘ﬁ] % ng radiafion e mtaef smxten

tumor immunizatio ncer gene therapeu

0,0f the presen ay cl S hr r
v oS SR ORI T

' adm1n1stp‘[§$ﬂrﬁlpiﬁec¢aﬁﬁ§f gaspe therapeutic method using the cancer gene
' therapeutic drug of the present invention comprlses a step for

- [0015] Wﬂ@ﬂ'ﬂﬁtﬁﬁﬂ% of & Vit fanim Wﬁqpﬂiﬁﬁiresent invention is a drug kit for cancer

- therapy, may be the carrier cell, a combination of the virus for mungnolog_lcal_ treatment and
the carrer cell, or further. including the oncolytic virué giving a kit Cdm._posed of threé
members. Moreover, ‘the kits may include one or more substances of (1)-(4) shown below.

(1) Atelocollagen |

(2) GM-CSF (granulocyt&macfophage colony stimulating factor) expression vector to be
infected to the carrier cell before édministration

(3) Iron preparations

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

10016] Togetﬁer with the administration of fhe 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 inciude such irradiated tumor cell

for the tumor vaccination.



treatment to induce a CTL reaction within a human body to administration

of a carrier cell; and after a predetermined periodsg sieR {9531 1eAFE B0, 15221,
administration of a carrier cell to lse infected with an oncolytic virus before

the administration so as to make the oncolytic virus act on a tumor cell
within the human body. [0018] In the above cancer gene therapeutic
100171 Prefarid: thecsenstenBripr damipiphiion oftheires fordrtimupelogicitg of
the presreaiment to the administration of the carrier cell is preferably setto be
© Presglly \%/‘é%ﬁ’é"ér%%}s&ﬁd‘nﬂf%é% HERR IS REeRs Ymbraipreférabipthreslogical
(reat }/\/teek%1 or fougﬁx;eeks . Preferably, (1) the dose of the virus for - '
- ment (O NABTStCal trdSATENT Tl B derbhhedn fanduintvien phrickssier cell;
d afterNd. viral particles for a patient with antibody.negative to the virus
o e a8 At 2UP LIRS ford il be
infected W ANEOR RO Sadhe WIRAIAN R RENTLA Anibog pestive, i,
' may be less %han 102 viral pglrtic g%?%lg?f%ﬁg rr%?n?sstﬁgti%lﬁﬁs(ﬁ fﬁlec%lggg virus

act on 2 @BERNCHIMtG M;@n%mg@LQ;HWe carrier cell may be set between about
109 viral particles and 1014 viral particles, (3) the infection rate of the

[0018] Tronealytioainiste the-GRBIGSSEH MAhbE set I?&%@%&hﬂ%@&ixi@}mm of the
particles/cell (hereinafter referred as "vp/cell') and 2,000 vp/cell (more -

virus forpreferablyshefneemiive wpiaeldanidi SO0 vp/celhe [ORE9] ithe AROMEDLY set to
cancer gene therapeutic method, adoption of one or more steps of the

be two elbsvingn(yeoxEs) ipprefecatien (1) Adekinigirattoprefctaslgatiies 6akRy or four
_ intratumor injection, (2) Administration of atelocollagen together with the
weeks). Regderbdnl( 1(3hadasinithtionros floe icamieobeti tratingbertninfebtestnithween
ot only the oncolytic yirus, but also-a GM-CSF expression vector, (4)
about 10a yirthiBH&GEH 8Pl o isrd iviides dniop atisetphighiredbadpuratdbig. fo the
o g inolevulirgc acid {ALA)] together with the carrier cell, and (5) o
vins, RGBSR o1 (i AL PRE G Ve natioh f5gesar Wni graticnt with

antibodyibﬁfggg?vg " Hleer t?r%s\/ﬁg 2&98%&?{371%2\;\2!1&?%I{ggc%rogﬂg%g,zﬁlr)na% \Qt[:ulzsfé) Elxan 10*

munological treatme

viral particles, or no administratioris), (2} the dose of the oncolytic virus through the cziriier
cell may be set .betwéen about 10° viral particles and I.OMI viral particles, (3) the infection rate
of the encolytic virus to the carrier cell m'ay be set between about O.I viral particles/cell
(hereinafter referred as “vp/cell”) and 2,000 vp/cell (moré preferably between five vp/cell and
500 Vp;’céli).
[0019] In the above cancer gene therapeutic method, adoption of one or more steps of the
following (1) to (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,
but also a GM-CSF éxpression vector,

(4) Administration of an iron preparation and/or a potphyrin  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 aftér the



Effect of the Invention [0020] The cancer gene therapeutic drug of the

present invention includes, as the carrier cell, a ceth ine/such asAbaB4/015221)

cell, which had high antitumor effects both in vitro and in vivo from the

results of screening and therefore, provides more potent antitumor effect

in comparison to those of conventional carrier cells. [0021] When the

UaARER LR ERIBEIic drug of the present invention is a combination of

the two drugs composed of the virus for immunological treatment to be

administered in advance and the carrier cell to be administered

Effect Of?ﬁtce war ;sdr!mmunological treatment in advance by administration of the
-vIrus such as adenovirus and then administration of the carrier cell having

- [0020] TheENIfegted m@ﬁéﬁﬁﬁtﬁ“&%?%% M&%@é’@%@%ﬂt@ﬁ%ﬁﬁé@f&o{h%fE%?ﬁQ%’ cell,

infection 6f the oncolytic virds to target tumor cells, and further induces the

a cell linCHleROACHSRY Within, Hhenliviac hadyniothe infeeteddsnost calls evidng-Arom
very potent in vivo antitumor effect. Brief description of drawings [0022] -

the resul{fid.stlcbhm graphishemstheragul sk ppolifetationdmbibodpeyieffeehigarison to

_ ovarian cancer cells HEY using various cell lines as carrier cells, '
~ those of exprassethbyaeedrrembers atlC5o. [Fig. 2] The graph shows the results of
o investigation of proliferation inhibitory effect of oncolytic viruses without

virus for

© [0021] Véingh tdgethecawiorsatiisnpelisctd mgaviahe ameeme élsasion ifs theombination of

_ presence of antiviral antibodies, gexpress'ed.by antibody titer of o ‘
‘the two gdntigackemovings adtibediestatlaCBonwiglgiqhdigraprEhowkethd pasishered in
of investigation g;;l‘})sroliferation inhibitory effect of oncolytic adenovirus o

advance indeibe Carfier Sofls (Ruth adToBeE) Al svartn SaHEleas Eeafnent in
" the presence of antjviral antibodies, expressed by t'bod)f{ dtiter.of ) L
advance_éﬁrﬂ ?é?&éﬁ&%?&g%ﬁﬁb%aié@“aﬁ ]O?Wgeﬁﬁﬁg}ﬁi% en administration of the”
- T/JP2004/015221) 7.[Fig. 4] The.graph shows the results _ -

cotie e AR R b oI A WAEOR) LT & St Cmb) L egeet by
_infecﬁo;w.ugkn gu(:: %ﬁglceorlﬁ%l%gasz %3 t%?éléct’ é%% %%ﬂ?; M%ﬁl&%|§1Mﬁ&égCTL' reaction

“within the living body to the infected target cells providing a very potent in vivo antitnmor

: effect.

Brief description of drawings

[(_)022] [Fig. 1] The graph shows the results of proliferation inhibitory effect to ovarian cancer
cells HEY using varilous cell Hines as cartier cells, expressed by cell numbers.at ICs0. |
[Fig. 21 The graph shows the results of investigation of proliferation inhibitory effect of
oncolytic viruses without and together with cargier cells to ovarian cancer cells HEY in the |
- presence o.f antiviral antibodies, expressed by antibody titer of anti-adenovirus antibodies at
ICsp. |

[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

o at ICs.



~ gene therppeiiis BrIAYOSHHRBEH BRI IMIRNE i HBSIE A

cells in the presence of antiviral antibodies, expressed by cell numbers.
- [Fig. 5] The graph shows the results of investigatigroabisnogive amtittrnog/o15221)
effect of cancer gene therapeutié¢ drugs of the present invention, using a -
tumor model with 10-15 turn massive tumor formed by subcutaneous

ns Ianta ion of human_ ovarian cancer cells RMG-1 in a nude mouse.

[Fig. 4] T fﬁlhé WEBH S SR ew?é%ﬁﬂﬁh%s%afﬂ#%ﬁ P viveBhabitEmeiect to
' gene therapeutic so th sen Qn, using a

ovatian cf nﬁ%rcﬁfllgg@ﬁ % iy lrh%c%%ss{élf\j/ﬁe umor f r'ﬁie& %& n%/%gﬁg Fj§nd HT-3
cells in ﬂﬂ%%%?éﬁ@éa&l%%?ﬂ%ﬂa% @anﬁ %f%& gl Ak if.a nude mouse.

7] The graph shows the resu inv stlgatlon of i vivo antitumor

[Fig. 5] 'ﬁﬁf@%&@fiﬁ GREEME %Qﬁﬁ!%%@@ﬁ%ﬁgwgl%ﬂq% Wﬁ%eﬂhimfﬁ@}'%ﬂé&'%@ Q‘ancer

subcutaneouos tumor model mouse [(C57BL/6xC3/Hel) F'Imouse] with

gene therNEENR! IMIBLBESY $emenlTigeRliTheukigh e ShOWS: 8dMIGFASGARIG mm massive
observation of cell fusion of A549 cells due to administration of :

tumor foanehdyirsshdirigh BT hedkiglureshows acontal miteseopie Qbﬁﬁrﬂﬁft@m in a-
of A549 cells without administration of adenovirus. [Fig. 10] Graph (a)

nude mowsteows the results of investigation of midkine (MK) mRNA expression by
RT-PCR in human surgical samples of 1-21; graph (b) shows the results

[Fig. 6] ‘Bhéngestigahionisotheniakite (vasRim axpiessivnduRTERGRGE6 wf celicer
“lines of malignant gliomas in a similar manner; and graph (c) showsthe -~

?%eﬂh@iabb% BHUR gEFsive
line by Western blotting analysis. [Fig. 11] The graph shows the results of
tumor forpd VST HRESH ARt Q?t@?lﬁ‘c‘ﬁ\/ﬂyﬁﬁa?h%a%%\}“é‘%*aﬁﬁ el ifhaude

using two different length midkine promoters. [Fig. 12] Graph (a) shows a
-mouse. . . . . . .
- schematlc structure of the oncolytic adenovirus, having the midkine

e 1 S B S A O R SR v
gene theﬁfggﬁiﬁ SAAELTFIAN IBIRERLAYEFAENSRILIIRG IERIGIINED thiss 'inds: Qlfxouse-

oviruses by Weéstern blotting analysis.
[(CS7BL/6XC3/Hel) F1 mouse] with normal immune system.

[Fig. 8] The Figure shows a microscopic observation of cell fusion of A549 cells due to
adminisiration of adenovirus.

{Fig. 9] The Figure shows a control microscopic observation of AS549 cells without
administration of adenovirus,

[Fig. 10} Graph (a) shows the results of investigation of midkine (MK) mRNA expression by

RT-PCR in human surgical samples of 1-21; graph (b) shows the results of investigation of o

midkine (MK) mRNA expression by RT-PCR of four cell lines of malignant gliomasin a
.similar manmner; 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



[Fig. 13] Graph (a) shows the results of comparative investigation of

cancer cell proliferation inhibitory effect with threewdnds ofatlenouirases;is221)

graph (b) shows the results of inestigation of adenovirus E3 domain's

influence- on the proliferation inhibitory effect; and graph (c) shows the

. . _result i Investigation of antitumor effect of adenoyirus ip a nude mouse. .
investigall G o E ROl B SRR G CRor of LY MM g inds

14] Th h sh the results of antitumor effect of cancer gene
of admo}’ﬁé?&%é(ﬁ??%ﬁﬁ@s%ggﬁt’ﬁlg 6?§ggﬁi'invention (prepared by infection of

[Fig. 13]%}3ng_ \irys, havingdhe %kidc%%ﬁrﬁv@}ﬁcegﬁﬁ%aﬁaﬁf&%'@cgﬁcgﬂn%3?%?aﬁon

tumor with 10-15 mm diameter, compared with administration of o cofytlc

inhibitory EHS WAL SELISHEEHE olfeith 1R] The graph shaws ta d esWiB o investigation
Investigation of influence of Fe on the proliferation inhibitory effect of -

of adencafiaRaVirumAdh3 iAdudBcersthelevprigifeanceriaalisA-bifig. 46 Theh (c)
graph shows the results of investigation of influence of ALA on the
shows tlpraliferhtion invbitogyteffectfofadenowiresiéd 531 Ade88/0nsthe ovariei mouse
- cancer cells PA-1. [Fig. 17] The graph shows the results of investigation
subcutanobmfirrevpbutithe coeditteitbewheeo Ahduml dzorettie proliferation

~inhibitory effect of adenovirus AJE3-IA1.3B on the ovarian cancer cells

(Fig. 14]Pkq. errmg. shQFHE Grepht{)f shousnpediéeciel shimes srgatibarapsatigvliugs of
- antitumor effect of a_cancer gene therapeutic drug of the present .

the presqRyEHEHH (h iHERGS BY HfagUomrafietRaly e aime et EGiriskdpe promoter

. immunological treatment) using a subcutaneous tumor model , mouse . .
to carrief el BPPEX BAFEILT ﬁfl}ﬂb&@@ﬁﬁnﬁ&}%tﬁﬂ%ﬁég i g"?'gm%smn

¢ ' lsthOWS_ the. esutlts of long,term observation of survival rate of each mouse
- of oncolyiic §IFRF HHLPQRHSHMENTTiig. 19] The graphs show the results of

[Fig.15] :?n}{rglf#g iosﬂo nst&%q‘gmi&i% %HQQS{? %\6%' HPIHf&G?n)cYérHFﬁQronme é)rolifemtion

logical treatment to the carrier cell, graph (a) shows the observed

inhibitorsESHliS: BF JMEAGL¥RIUME: N eaFh QSR and:araphdb) shpwsathe

observed results of the survival rate in each mouse group. WO

[Fig. 16300BI03FA%R (REFHIRR0G4(E 522 v dEigi 20IThm alRAB(SIVVBA on the
curve) shows the results of investigation whether the above '

proliferation inhibitory effect of adenovirus AAE3-1A1.3B on the ovarian cancer cells PA-1.
{Fig. 171 The graph shows the results of investigation of influence of the coexistence of Fe

- and ALA on the proliferation inhibitory effect of adenovirus AJE3-1A1.3B8 on the ovarian

cancer cells PA-1.

[Fi_g'. 18] The graph (a) shbws the results of investigation of in vivo anfitumor effect of a

cancer gene therapeutic drug of the present invention (in the case of no UV irradiation

treatment on the vifus for immunological treatment) using a subcutaneous tumor model

mouse [(C57BL/6XC3/He) Fi mous.e] with normal immune system; and graph (E)_) shows the

results of long term observation of sﬁrvival rate of each mouse used for the experiment.

[Fig. 19] The graphs show the results 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.



administration interval can be shortened by the use of adenovirus
UV-Ad-B-gal inactivated by UV irradiation as a vitus fasismmunalogicakor 5221
treatment. [Fig. 21] The graph (tumor growth curve) shows the results of
investigation on the administration rate of the above mentioned

UV-Ad-B-gal used as a virus for immunological treatment. [Fig. 22] The -

(Fig. 20lgFAsneraplods e edammmatiohoras ie sttmmdtivaectigine %ﬁthﬁFa%‘ﬁ @pove

shows the 0] ser ed results of thge tumor volume.in each mouse;

"dmm“ﬁ‘{&ﬁh%‘j% Yoo tepensi SUIS of SRVATAY I %%@a%#d&@%ﬂ%d by

o radES é”%é’é%e?ﬁ“%m"%%? feilighdre e animl s shown oy =5

. t t C
rie. 1 RS AN o SR S SR SRR S A o

admmwtﬂqll%nfﬁ%a(g'f)ﬁl@fﬁ%gg’ HhARRiectethgarigncels.f 49,0 %’Pﬁnmunole gical
HM-RT-1-Ad-B-gal->SCC7, OVHM" shows the results of

treatmen§ubcutaneous transplantation of SCC7 or OVHM, followed by
_ administration of AdE3-l.Al.3B infected carrier cells A549 to mice, after
[Fig. 221hEn@igehiad dhnoriaesimation ovithesiitadidtes QY MMcaindi adseffect, graph (a)
administration of Ad-B-gal for induction of the CTL to the adenovirus.
shows tHEigh2ajvEergnaph dStireivaincurve)ushows ¢thehexamiaation pesulitstof thovor the
vaccination effect with non-small-cell lung cancer A549 cells. The number
- obsérved(n)e@ﬂ@a@ﬁ mmiselgr@@pimcﬁmdingwﬂ@%ﬁﬁhra@q@bwb\im 9y rael oDy thesroup
: "Fig., control. "OVHM" shows the results of subcutaneous transplantation
- mciudmz)fu@m@aﬁ@:éh%néﬁwmm it el oo ol ekifs! To &j{’) BPI” show the

administration of AdE3 1A1..3B infected carrier. cells A549 t ithout
results of HRY GAECHLRBRPAHERR AL %@%ﬁ‘@‘&&a‘ ighgn @ywweﬁﬁgﬁﬁyﬁ

oo SRR AT SR

tetea B eﬁﬂggmz@a%az‘e DT P e e
resulis f SALANRNGLD O?r{x?sﬁzl«[x? A dvestigaton wheter theifdealh (RIS GRS BYn of

37322 (PCT/IP2004/015221) 10.
AdE3-1A1.3B infected carrier cells A549 to mice, after the mice had tumor vaccination with =~

irradiated OVHM and aI.su administration of Ad-B-gal for :induction of the CTL to .._the '
adénovirus. |
[Fig.23] The graph (survival curvé) shows the examination results of tumor vaccination effect
with non-small-cell lung cancer A549 cells. The number (n) of each mouse group including
.1.0 animals is shown by n = 10. In the Fig., control “OVHM” shows the results of
subcutaneous transplantation of oyarian cancer cells OVEM at a rate of 1x10° cells, foilowed
by administration of AdE3-1A1.3B iufected carrier cells AS549 to mice without tumor
vaccination. “AdE3-1A1.3B-infected A549-~OVHM” shows the results of subcutaneous
transplantation of ovarian cancer cells OVHM at a rate of 1x10° cells, followed by
administration of AJdE3-1A1.3B infected carrier cells A549 to mice, after the mice had
subcutaneous vaccination with irradiated 1x10° A549 cells infected with AdE3-1A1.3B.

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

grovaran - '



effects will be improved by administration of atelocollagen together with

the carrier cell. In the Fig., "N™in the parenthesesygpigsetS NHRRE015221)
mouse. [Fig. 25] The graphs showw the results of investigation of antitumor

effect in the presence of anti-adenovirus antibodies by 1-3 times

administrations of adenovirus Ad-B-gal without UV inactivation treatment,
effects widllshiraptened 8 xre vise iy reaflits o aliagsnyigetiee ofddchimouser cell. In
and graph (b) shows the observed results of survival rate of each mouse

14

the Fig., opbuB. YACrAKFIHBSPs ASproseBisamboual cafdhas used as carrier cells.
number (n) of each mouse group including five animals is shown b

T , |

He. 25155_36%8{[.%?5? 2B FHEGrEBHS ?ﬁdW’EﬁB%&ﬂté’%ﬁ%\?&%ﬁﬁﬁf&?ﬂ%ﬂlﬁ%&%w of
st SRR AR R R A S e
| imvatgr@alaa@e%feogﬁm%39958%6&5%%%%{1%@]ﬁfsv(%te{;‘a,%&f@&&m USEH mouse;

and graph (b)’shows the observed results of survival rate of each mouse

and grap8'@IRHARAALEUSs R USeEaT CRIVELERIS: Jﬁ\%ﬁyiﬂgﬂmﬁ(@}&{p_?%gﬁﬁxtﬁre of .

mouse group including five animals is shown by n = 5. [Fig." 27

A549 cellEaRNS Sipwelie wasulis Ohinvestigation ofinevivadREUM QK &fet Qbuse group
administration of the carrier cells (A549 cells) infected with not only

_includin@depaxirsisAd34Ab3B-bat also GM-CSF expression vector, and
administration of atelocollagen together with the carrier cell, graph (a)
[Fig. 26]shibsvertipd olisenved results of tumer iolomefofigach omeliss; andgppince of
(b) shows the observed results of the survival rate of each mouse group. -
anti-adennvthe Rigibosies ke Tahdithed" dinfriomtokivhd-BE gdEnepresent-8nge, wiioent UV
and thrice administrations of adenovirus Ad-B-gal, respectively. The
inactivatiRiniseE s bisgeidh tholise g ibap b rdingsiVie ahirmms oshawalbspei-nBuse;
([l;i . 28] The graphs show the results of investigation of in vivo antitumor
and grapdidor 310 WS ROHEST ABTHIH stratioH R PR SRSHaFRIG f5G et fitheells
- tge carrier cell gr h QP?? hov&thf obﬁerved results of tymor volume of - .~ -~
- WETE USEA8R ﬁ%ﬁﬁ%‘e?%hdaé%&p HEBY ShoW St G M GBS R A mals 15
' show b&aﬁe__gzl"_-each mouse group. In the Fig., "xI", "x2" and "x3" in front of _
: Ad-B-gal" represent once, twice and thrice administrations of adenovirus -

[Fig. 27?‘11‘%59%}%9 glpcg;é/ O/ %%&if’scérif%ﬁ@s?fé’&ﬁ?%]f) in vivo antitumor effect éf
a_dministration- of the carrier cells (AS49 cells) infected With not only adenovirus
AdE3-1A1.3B 'but_also GM-CSF expr¢531011 vector, and administration of atelocol_lagén
together with the carrier cell, graph (a} shows the obse;ved results of 'tumor volume of each
_ m.ou'se;. and graph (b) shows the observed results of the survival rate of each mouse group. .In.
the Fig.,, “xX1”, “x2” and “x3” in front of “Ad-8-gal” represent once, twice and thrice -
administrations of adenovirus Ad-B-gal, respectively. The number (n) of each moﬁse aroup
including five animals is shown by n = 3.

[Fig. 28] The graphs show the rez_;ults of mvestigation of in vive 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) shov&s the
observed results of the survival rate of each mouse group. In the Fig., “x17, “x2” and “x3” in

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



11 respectively. The number (n) of each mouse group including five

animals is shown by n = 5. [Fig. 29] The graph Sh@W?@B@fﬁa'}‘i’%téﬁfpzoomssm}
investigation of radiation dose inyadiation exposure to the carrier cell

A549 using a nude mouse. [Fig. 30] The graph shows the results of
investigation of antitumor effect of carrier cells A549 irradiated with
respectivdiffefenndoges (0sirip (5 TBLAGET3IP 8)dhilimelse withnsidisutaneobs n = 5.
transplantation of OVHM. [Fig. 31] The graph shows the results of
[Fig 29]inlesitgakichwor tHbdnesalio nlinsc@mgunt obfrafeatsncBRpcviryE ab ahex posure
carrier cell A549. [Fig. 32] The graphs show the examination results of
to the Ca‘tﬁ?ﬁ@?@écﬁf’rﬁét%?gé‘ff@&%ﬁﬁ“ﬁ?e ovarian cancer cells OVHM, graph (a)
ows the observed results of tumor volume of each mouse, and graph

(Fig. 301 (Bswsﬁa% thevwblisrRst e SlItR Y6 Eatainal AP HAYESF BHER HoeE Grls. A549
n n h h d
e 0 s e R A B PSR Boutancons

ot dnspian" VHM: %&éﬁ&w shows mouse with three times administrations of
Aoﬂgg i nfected carrier cells A549 after tumor vaccination with

[Fig. 31 rﬁé}fya%g%?lp\{ﬁ% A& OLTOSF () QiBaGBIMAUSR Fap HCANGENER ) of the

animals Is shown by n=5. Best mode for carrying out the present

Oncolyum@ggtlmg%g]igegpmm|ment to carry out the present invention will be
explained. [1] Cancer gene therapeutic drug of the present invention. A

[Fig. 32¢arcer-gans therapedie .druchaf therprebenifinventionladghides afactierith the
cell to be infected with an oncolytic virus, so as to make the oncolytic ‘
ovarian vinusactibnGMERGrgeiiwithishadivitly todyyedhereilisthé tandervoiihis of each
' selected from the following (1) to (4) cells: (1) A549 cells (2) 293 cells (3)
~ mouse; SWERGLEH5 ) HTIB cbisr(RiTeHdislief wouoos)oaE3zXach mouse group. In
' (PCT/JP2004/015221)
the Fig., “A549” shows mouse with three times administrations of AdE3-1A1.3B infected

carrier celi AS49 w1thout tumor vacmmuon “QVHM- RT-—%AS49” shows mouse w1th three
fimes admmlstmhons of AAE3-1A1.3B infected carrier cells A549 after tumor vaccination

with irradiated OVHM. The number (n) of each mouse group including five animals is shown

byn=3.

Best mode for carrying out the present invention
(00231 (jne embodiment to carry out the present invention will be explained.
[1] Cancer gene therapeutic drug of the present.inventi()n.
A cancer gene therapeutic drug of the present invention includes a carrier cell to be infected -
with an oncolytic virus, so as to make the oncolytic virus act on a tumor cell within a living

body, wherein the carrier cell is selected from the following (1) to (4) cells:

(1) A549 cells
(2) 293 celis
{3) SW626 cells

(4) HT-3 cells (HT-TI cells).



12 [0024] Fig. 1 shows the results of screening of the carrier cells to find
out effective carrier cells to use for the cancer ge%%ggﬁpggi&&%%mmmn
More specifically, the cancer gene therapeutic drug was prepared by o
infection of the oncolytic virus to candidate cell lines and the results of
investigation of cancer cell proliferation inhibitory effects are shown.

[0024] Fizddndhirus thd ESvlA 108Bc(hanBR) afiabeused asctil ondolyticwisiechive carrer

~adenovirus AdE3-1A1.3B has E1A gene and E3 gene, and an ovarian

cells to apckr specifiengs1. 3BNSréhvsrerulial BBeprofvatenpasi Aaalimorispesificer gene-
promoter at the upper stream of E1A gene. The adenovirus AdE3-IA1.3B

therapeuge dripeaets PrepoEifob BHpciaate ClF Rmsslstia rirasopsoodigitelreiblings and

ays.and added to the ovarian cancer cells HEY on culture day two, and

the msu?hseo rOIEFSESH TR it &He N m%?‘%'gﬁ&‘élﬂcéﬂgiﬁ@?ywﬁgf?ﬁ%ﬁaa%@ﬁwn-
.0Nn C iye The vertical, axjs of Fig, 1.shows cell. number .
| Adgﬂo_‘:mg{agpi g'j%o fg% éB%o'pr lif‘évraastiélr%efsnkﬁi)ii%fay é)ﬁ%c ]{f&B‘()‘)l_If(S)'r?/%?o’ e_gowrus
AdE3—1&ﬁ@ﬂ'%§?Fﬁ%‘u EQ{?@EE@%? §n@9c 5P 9§1|L§nsgﬁ¥¥§1't@ﬁecr}§:h?k1.3B promoter
| p-rollfe_ratlon in |b|thy effe_c . As shown Oy the Elgur(e_,t e present -
~ (IAL3B ivestigared %@&%&%e}@i’ﬁé EHQW&%“A%PJ%E%@“&%M'%‘E‘)@iﬁffg

Sdn 1y
the order of 293 cells, A549 cells, SW626 cells'and HT-3 cells (HT- TlI e

adenovirGeIEThAZ 9cels. iARAR calls ansh S WR2A sells1exhikitad abRUSs 500 vp/celt k

100-fold higher proliferation inhibitory effect in comparison to that in PA-'
for two clis whichdirde oedn usedias cander cells. HE egllsalarshoyved abaid the
; similar high proliferation inhibitory effect with that of SW626 cells. [0026]
proliferativaddiitomrordibiyticrate voviriscalsHifEcted toviis ahieve meitionday293:.

' cells, A549 cells, SW626 cells and HT-3 cells to prepare the cancer gene
[0025] lthe repiicnicatia gof hel thethoseneel gutbrslitaruide inHibiedny Bifecomhration
. ..., Investigated in the presence of a sufficient amount of anti-adenovims .
inhibitory sihfpsfiAigradibSarky tandidne shbwinch i kesainsamearofenls shows the

. the apeuti(érg[u s which used above mentigned four cell lines as carrier '
higher pEic SA8A LN BUERE LAk e CHIP SR/ ARCR BRI et st Ested cancer

._conventjgnal cancer gene therapeutic drug with virus w. consiﬁler d
el e B AU S S AL RLRE  rSEL TR G 43 ccls,
antibodi weyer e of.above tioned f ell ines as.carrjer

swezs SPIETHRISIE A e Sk menien I e S
exhibite{?rzﬁ)%%@q%(?ffaﬂt%%ﬂlﬁ%lmiferation inhibitory effect in comparison to that in PA-1
cells which have been used as carrier cells. HI-3 cells also showed about similar higﬁ
proliferation inhibitory effect with that of SW626 cells.
{0026] In addition, oncolytic adenovirus was infected to the above mentioned 293 cells, A549.
cells, SW626 cells and HT-3 cells to prepare the cancer gene therépeutic drugs and their
cancer cell proliferation inhibitory effect was investigated in the presence of a sufficient
amount of anti-adenovims 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

production of antibodies. 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



WO 2005/037322 (PCT/JP2004/015221) 13 addition, A549 cells used as
the carrier cell showed most potent proliferation inhibitosyeffectramengnisan
above mentioned four cell lines a¢3%shown in Fig. 4. That is, administration
of the adenovirus infected A549 cells in the presence of a sufficient
...__amount qf the anti-adenovirus neutralizing antibodies almost completel
addztxoninth%%;cif

| ORIt P AF et AR EaHE R R TG Atng Pl offect
' f the antihodies, [0027] In addition, in vivo experiments using a massive
among. G ERURICT G ACOSe ABelof 16.T5 M dfadHiAF SHBWRl of the
. potent antit effect when above mentiongd. A549 cegs 293 cells and .
adenov g P TR A e R bR e v
ranAfIRUR RIIRRse.axPSiENIR will baasplained indhe exameles.describe
pen I.Iatg:. [0028] Asashown a%{gve,.t%e c}éncer gen t%_(lerapeu%]c dr&g%itél?ﬁ%% C?HS
even undr iMesHoRREhereNsRivtigivirus to the carrier cell is capable to exhibit
high antitumor effect by the use of any one of A549 cells, 293 cells,
(00271 BB ee|lsansldEkpeealis asdkiecarieseplt LHO29hAhonementianed mouse
_ four cell lines are explained. A549 cells are derived from a non-small-cell
model diing-taneer dethine; sindvihbipdetailsdrendesefibedyfen exanplasmithed A549
: article of Giard, D.J., Aaronson, S.A., Todaro, G.J., Arnstein, P., Kersey,
cells, 29BHelBosik, HY @vdePdskecrovuPed Insvitro cultivatioh Gehditsarf tandolsg. 6). The
_ establishment of cell lines derived from a series of solid tumors. J. Natl. -
details of Hhesercristinganty wilt huomplaged iriec zg3replps deacadaddetsrom human
' embryonic kidney cells and have been used in many experiments and

| (0028} &pichidavgs ShsmoifuSBrodusiy cBREPEHE 2 ¢ice b iataedxBlaildectior of the
- . example, in the article of Xie QW, et al., Complementation analysis of
oncaly g e e o AR 3 SR Bl AU SRE e g ©f 0
coneof A %%Hsp . y?ltl', SQ%GS CCIIlngl%@ Hgl% %gﬁél' EtAs' '1(? be:lli'g"g?hg}?e S.W626

cells are me as?atglc_ strain oF colon cancer in ovary ancf 1ﬁ1ell’ details are

.{0029} dgssribed for, example. in the artigle 8{@9&%&-&5@" eﬁs?ee{l%ea%frﬁh%;aﬁ;ﬁm a
I e J. Natl. :

cell contamination in 169 cell lines derived from human tumors.
“non-smARREE TR leanS 2R AAd, AR the NG 1] 3 CRUS AP HISHNEGRIVIX in the article
'~ squamous ep. cancer cells and their details are described, for example, in

of GiardD® artigle pl:50ah 4., eb@hoAbsensenefdiera elfconiaminadion i 168d parks, -

cell lines derived from
W.P., In vitro cultivation of human tumors: establishment of cell lines derived from a series of

solid tumofs; L Natl. Cancer Inst., 51: 1417-1423, 1923. The 293 cells are derived from
human embryonic kidney cells and have been used in many experiments and studiés as
adenovirus producing cells. The 293 cells are explained, for exaniple,.in the article of Xie
QW, et al., Complementation analysis of mutants of nifric oxide synthase reveals.that the
active site requires two hemes. Proc. Natl. Acad. Sci., USA, 93: 4891-4896, 1996. T'I.le
SW626 cells are metastatic strain of colon cancer in ovary and their details are described, for
example, in the article of Fogh 1., ef al., Absence of Hela cell éontamination in 169 cell lines
derived from human tumors. J. Natl, Cancer Inst., 58: 209-214, 1977. The HT-3 cells are
uterine cervix squamaﬁs ep. cancer cells and their details are described, for.exampie, in the
article of Fogh J., et al., Absence of Hela cell contamination in 169 cell lines derived ﬁ‘oin

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



human tumors. J. Natl. Cancer hest., 58: 209-214, 1977. These four cell
lines are available WO 2005/037322 (PCT/JP2004¥0156221)3:k 4z diomaet s
preserving organizations such a3#ATCC (American Type Culture
Collection) and other commercially available cells may be used. [0030]
A549 cells have many advantages when used as the carrier cell such as
from cell pygssuidaiOrE BEHGAER Bhed IV S dAevicantyes fotlgharfaeiseyjon) and

can be easily handled, (2) most %%ten-t inhibition of proliferation of cancer

other compmgrciakiy a\iHIaRIG G55t BAN-83EABYirus antibodies, (3) release of

retgry granules dye to infection of virus, such as adenovirus, because .
00301 AR B SR S P Shchell CETBe el ron etion

of high t@tlr_e‘?p&ﬁ%f JEVARIe NG acanesh ae e Inefapy., and S ESIARES 19 el o

“elimination effect by CTL even after infection ‘with adenovirus. Thereforé,

potent inBHRRELR S ARA.SRNISIE Raticulaily;Rreferble RDANG RS MENINESchdies,

- four cell lines. [0031] Multiple kinds of cells may be used as the carrier

(3) releagelr Aecrimbination ef ABY D Gealisc@nd A93eelIsipithe arxamaledeserbad A549
later revealed potent cancer therapeutic effect. -Concurrent use of plural

cells arekiRgls@f cells miayoldilizpitheialespective thatacteristieofeatyrasfanerable in the
' advantages, and it is preferable. For example, SW626 cells require

- cancer gearthergtivelyddhp pesiad cfonadiiedion axthwiecléby digp@il¥ednen after infection

_ surrounding area by intraperitoneal administration, without restriction in

-with adetiveyaumifiistesfotesitdoptitnand édididerédliprefetigblertprodeéerable among above
_ intraperitoneal therapy such as ovarian cancer. SW626 cells show '

mentioneshiractetdtitefeatures of late peak in their virus productivity than those of -

A549 cells and 293 cells, resulting in_comparatively longer. period of
100311 MBS F TP o t5h e s St o R APt A549 colls
- invention, F’?llconveng'e?/né;ml Virus vg tor usedlg%r gﬁpe introduct{'

f ort | n.may.be _
and 293, 68l o R R SR et e TR O RER TPt ffect

Concurrgﬂeur}l%-gf C?urpﬁ‘?(wfgg?ﬁg\%_ﬁﬁ)g% %{?iﬁlzrg L%ﬁ%g%sﬁ@%l%ggg}%gm@ L &&és and

simpléx virus type ntivirds such as Hi virus),

advantag &8 %}{H%%Sﬁgﬁ e 'ﬁQPéﬁalﬁBk%%@W&@ﬁefﬁ% HEAhMESIEHIR tong period
tornatitis virus VSV) can be eXemplified and furthermore other oncolytic

for adhdd[HEETHMAY R MEhIRE ANCRIYIEHATNS ISr8aPHIITBIRAY  itoneal administration,
without restriction in the administered site, ahd are considered preferable- fo.r_ the
iﬁtraperitoneal therapy. such as ovarian cancer. 'SW626 celis show characferistic features of
Jate peak in their virus productivity than those of A549 cells and 293 cells, resulti_ng in
~comparatively 16:1ger period of function.

[0032] In the cancer gene therapeutic drug of the present invention, a conventional virus
vector used for gene introduction may be used as an oncelytic virus to infect the carrier cell.
Adenoviras, adeno-accompanying vi};ué, 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



virus vector and any virus that modify viral gene so as to specifically
proliferate in the target tumor cells or tumor tissueg; Aekfuse o5 ki35 5501,
cells with cell lysis (cytolysis) actiogp may WO 2 0 051037 32 2
(PCT/JP2004/015221) 15, be used. For example, adenovirus having EIA
or E1B domain necessary for proliferation may be used. [0033) The
be used cEpceragerle, thigrapeutichdringdf teop s doimventiors sanydergppliéetation may
almost all. malignant tumors and may include, for example, ovarian
be nsedcancer, squarnous epithelium cancers (e.g. uterine cervix carcinoma,
cutaneous carcinoma, head and neck cancer, esophageal cancer and :
[0033] Rty eanek L iigheine il Rne A q @ s eHl dRICkEpr&ATkharpaisd almost all
. __cancer, hepatjc cancer and gastric cancer), neuroblastoma, cerebral =
alignigi GRS ) BariCe Syl BAllcer ARG BroQBae CAHERFOTR cpithelium
cancers2 8o, AdoPU0N, of adenaviises (ypes, 34 and. 35, canable of infeclipn (0
biodd celﬁffs gives thé cancer 'ge_nect‘ﬁerapeutic acrug of'thé ﬁresenn HECK cancer,
_ esephaé@%ﬁe 9&95%13919&' Clﬁ'H J&Qégﬂqi@@éig% %ﬁ%ﬁﬁé&g%@%‘”ﬁ%ﬂ?@ é)z]:ntpeg,tgz%%{eauc
specific promoter to be introduced into the oncolytic virus may be ‘

cancer, 3RIGAIEE ARCPHAG IR e KNG 9 RIGEL GRRERE, FALEXAMRIS: ahmBiar c.an-cer,

promoter for ovarian cancer, midkine promoter for such as cerebral tu%or

testicul@NEhABHGRAN BHRNA cBrédl G RERIMRIET 2 I iasticn |l GRNGRHSGEA 34 and 35
promoter and SCCA2 promoter for squamous epithelium cancers, CEA :

-capableprdniestion coloniodariergRE&AREorater frrerostalieeancauand APpresent
promoter for hepatic cancer may be used. Naturally, other known tumor

inventispepiflc prbnotdrs dsueh @suwcox-2qrsomoter having a wide action spectrum-
and exhibiting promoter activity to various malignant tumors and other

(0034] dxneepEeciieprontsiéis mwusk s shedetiinesgronitoter omrysites wbad may be
Above mentioned midkine promoter may be used to various malignant

-selecteq paepedimegaihe fpdcet dmiatiamerafamianginnt SHdmB asertigniteo varian

: actiéiﬁn spectrum as well as cox-2 promoter. [0035] No specific limit is

cancer,

RS RFRISE AR DF A SRS P KBRS £ omihiBi Cipromoter

. tumor specific pr er activity. Abov, tioned IA1. _B_promote'r can,. .. -
o e R I LSSt to i o T2 RIS o 46 BB Bpiom

cancexép@ﬁqﬁtgﬁﬁ{ﬁ&b If&?%%ﬁ‘o%%'_cancer, PSA promoter for prostatic cancer and 4AFP

‘promoter for hepatic cancer may be used. Naturally, other known tumor specific promoters
such as cox-2 promoter having a wide action spectrum and exhibiting promoi;ér activity to |
various malignant tumors and other cancer specific promoters such as osteocarcine promoter
may be used. Abové mentioned midkine promoter may be used to various malignant tumors
in addition to cerebral tumor a11d malignant glidma and has wide action spectrum as well as |
cox-2 promotef.

[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.
03/025150 and the literature, Cancer Research 63, 2506-2512, 2003 and can be inserted in a
virus genome. Above mentioned midlkine promoter, B~-HCG promoter and SCCA1 proméier

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



03/025190 and the literature, Cancer Research 63, 2506-2512, 2003 and -

can be inserted in a virus genome. Above mention%'g%gi}&i% romater:
B-HCG promoter and SCCA'1 proggoter can be designed an 2grepélre oLz

according to the disclosures in the pamphlets of International WO
2005/037322 (PCT//P2004/015221) 16 Publication Nos. 02/10368, -
Publicat{iy 9084 424 h0306/600883 44 spedii/eB0IRO36) ddtisetymentioned SCCA1L
; promoter is explained in detail in the article Biochimica et Biophysica
[0036] Meeae saarpRdIY 448! molscitaiscianinget hudrinksgudmeousteBiochimica et
- carcinoma antigen 1 gene and characterization of its promoter, Katsuyuki
Biophyqigandsda, Hitdth SAMontiya, Mdasitire Raiieo of bkmainsauripeiirac Vlarircinoma
lwamoto, Yasushi Hanakawa, Koji Hashimoto, Susumu Hirose, Satoru

- antigen BB A ARRAHPTG (0D57) O PERAMTSIE prefialelibA a1 bty figinomiya,
o SR SRR s o o s RO

Susum ‘pfﬁlrig%aggp pJ %na%\g.rﬂl%sglr E1r%oﬁaocement with a primary gene EtA or EiB
" promoter. Similarinsertion of the tlimor specific promoter at the upper

100371 RUEAMOL R 98B ERRGDURLIPL ARG EPHI@E@U%&}EEXH%% % PGHOHNRE WhENerion -

viruses other than adenovirus such as HSV-1, HSV-2, retrovirus, reovirus

of a turRGFsYESIGHIBF IR ST S O SY-are Hagshianhe Sensructions 1P038hal for

However, it is not necessary for the oncolytic virus to have the tumor

the profiasifisn pIOmetRIAs a6 s RassRROHIGPIOHiRAly . BIORETlY i} WER promoter.
target tumor cells or tumor tissues. For example, oncolytic adenoviruses -

Similasiuchrasnast 1B tgene deficianptypeenadtiticpde soviusodh @B ¥ssential for the
Pharmaceuticals Inc. or an ETA gene partially deficient type Ad5-A24 ‘
proliferatienofirusiefiUpivensitydoiAtabamseat Bientinghadan@ kB sualy peHiBed., HSV-2,
_Thus, oncolytic viruses deficient of a tumor specific promoter may be also
retrovigiseehorimh andvRiig i staBRmidy SOV Yarusinsgé het dediefmstigsion. _
__thereof may be used as the oncolytic virus. [0039] Infection of the )
[0038] oHegigtiervithd ton e tstiar deliBath b pettpin ety conastidialtumor specific .
methods witho%t restrictjon, fori%)l(ample, seeding of carrier cellsona_ -
promofi s, Hitioh Bt *SHEDIbHRAL Ut RFPBFRGUMY SHtrtsesst @ Rsciel of tumor
s 0 SRR R SR IS A e ol S ORI cnoe
adenovirus of ONYX Pharmaceuticals Inc. or an E1A gene partially deficient type -A65~A24-
adenovirus of University of Alabama at Birmingham (UAB) may be used. Thus, oncolytic
viruses deficient of a tamor specific promoter may be also used. Further, a wild type
adenovirus or a partially gene deficient iype thereof may be used as the oncolytic viras.
[0039] Infection of the oncolytic virus to the carrier cell can be performed by conventional |
- methods without restriction, for example, 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 celié were cualtured 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



hours, which is simple and easily operable. In the examples shown later,
A549 cells, SW626 cells and HT-3 cells were Cu'%@ﬂ@%%’&@@ﬁ?ﬂﬁwﬁm _
infected with the oncolytic virus, ywhereas 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, WO
- infection200B¢087 322((PEF/JP200 4/ 15221y LA inédoticn ddée GOS fordustieiours and
_ period is preferably carried out under FCS(-) for 3-6 hours and then FCS
then FCSSSanH@d atapceopudrtation’ d0%0%. [0040] The amount and period of
oncolytic virus infection to the carrier cell. may be suitably selected
[0040] Theorammy WwdastHrd stcmedhe VonsrdesHakind st camisr w%@wmamtably
kind and rate of the carrier cell, kind of used oncolytic virus and
selected gaﬁ-ﬂ}ﬁ gﬁéﬂo%%wa‘& ToptHd % SRIER ot e 0L HROB t‘ﬂgb@)f‘tﬁ%tfﬁjreg%it and

invention, are Wlth ut gartlcular re$trLcUon for ab

‘mte of ﬂhe ?ﬁgig a%du i “be(}c%]i’lclg gﬁg?lf)éﬁe TEH H%{Pé}tl%]ﬁ gi ‘Pﬁ the ‘cancer
1 Il trat | d t i
gene the 55[11% qoiﬂrsfﬁg%%?qﬁgbgag VRIgEll b%bsma{g vl oa 6%) I rrarlaos?rfc ion,

ours at about 2

for aboumsréaqmefaeﬁ' Adminjsiafi /aﬂ@' géu%&l@ﬁ Qaﬂ{a q{?&yt %ﬁofér%ut

vp/cell by intratumoral adml |strat| n |n use of SW626 c ora

12-24 hokRs24 hours Ababow &Ry Ritellby Jnralumerat Administratign @@@91‘%113 for

about 6-24 hours at about 0.1-10 vp/cell by intraperitoneal administration
about 6-MiusRef2BealssHs 8bowp/cfioye jihemeiish PRI @ infaation about
- vary according to the kinds and administration methods of the carrier
12-24 hoelis:tHhemdddeséRarpplel betithem mithinadbdutstebhaurssataOWo 26 cells,
0.1-2,000 vp/cell by intraperitoneal administration, and about 12-24 hours

o for abousd 2BEUIGE00 'tbp%él%Wpt.eatthdmrédmm@tﬂétmlS[KDM] b foarstent 6-24

cell may be kept without infection of the oncolytic virus before use, for the
_hOurS atgheadiok) oPéaichy irimpaikrasel tiRig BfieTeipresent AEALGH By shown
infection of the oncolytic virus to the carrier cells. Storage of virus infected

~ above, ‘Barfiapeeiiand g@&ﬂr@fe%lﬁﬂaﬂ@hﬂ@ﬁ?é%%&hg}lﬁ fhafpdpistration

cayrier cells infect Wlt oncolytic VII’US and thawin t the place of
mehods LA RER AT THE UG OF i LERG A Bl FOP R gIaue o Rbout

0.1-2 ooﬁeggﬁ%he%ﬁ}”l&“ “'ﬂo”r{%rﬁge&%% 300" AR %0 DS LRELDAN%IDS: 5-500
“vp/cell by intratumoral administration.
[0041] The carrier cell may be kept without infection of the oncolytic virus before use, for the
preparation of cancer gene tl_}erapeutic' drug of the present invention by infection. of the
loncolytic virus to the carrier cells. Storage of virus inféc_ted carrier ceils is also preferable in a
form prépared by freezing irradiated carrier cells infected with oncolytic virus, and thawing
them at the place of medical treatment. The storage of carrier cells may be, for example,
performed in a liquid nitrogen or at about -150°C. On the ofher 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 carsier cells can be administered as it is or together
with a conventional pharmaceuticai carrier to a human body (or experimental animals such as

mouse and rat). As shown later, simultaneocus administration of one or more combinations of -



be kept, for example, at about -80C. [0042] Before use, the oncolytic virus .
is infected to the carrier cell by the aforementionedcmeshaedane-twe2004/015221)
resultant virus infected carrier célfs 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 ) i
 atelocollaggpiamESUPEIRHISR RO SR BIR HiIHe LoD Rt G\ carrier cell is
2005/037322 (PCT/JP2004/075221) 18 atelocollagaen, an iron . _
preferabley dUPIRISHALHE £ SAHFiIFLEMP %?t&gﬁ’tﬁé?*vﬁﬂfytﬁ&%ﬂ&me% EBlHisPut also

REVESE v ot P R e e

- expression vector (virus vecto uple’inrec E‘Cf'

[0043] erﬂ“?ﬁfé:%'elﬁlé% s%ﬁ? ig{vsg%a%% A0043 Yhen.the qmqfogei@%tbm%mi&of .

rug of the pre ion 1s a combination ot the carrier cell and the

the carrifiés; iRt dmpunlogicaltieatment (desarines: laterdritha sasiereelisrer cell is

administered at. a predetermined period after administration of the virus

administésdramupalogisalitraagaent. Méhenieantercols & e usechasdheneattivlogical
' cell, radiation exposure before or after "virus infection is preferable. -

treatmenRaWiaiioRgxQOSITE At a1 gabasoft 20410 (331, 20040 Gyeap@0ntOb&yrvas after
o performed before the administration of A459 cells, SW626 cells or HT-3
virus infesls ireppdatitdly Radithmcanjerseeldinatkde sexei pled hOwr2er. Gher 20-40
- dose of radiation exposure to- A549 cells was investigated and no cell ~ *~
Gy was grofiferatibroeias chserdadnastentiosecbf AP pldy. SVepiFigeRoyandi-3 cells,
- radiation exposure dose is preferably set between 120 Gy and 600 Gy
respectivghores refeaistcobindene1soursss shevobicy T iooeas vherditica, geqeure to
| therapeutic drug of the present invention may be preferably i?dmin%'sltgre% :
AS549 cellg afb%r@méﬁlgﬂﬁ%ﬁ%‘a%ﬁ?Hdwé\’f@ﬁﬂaaintfﬁ%F&ﬁvsé ahopgre of 120 Gy or
_...preparation may be also applicable. Administration as a ral o
over (Flﬁrgﬁjrﬁﬁ‘gﬁ%%}%eﬁ@ﬁawge%ﬁ% Sy \%\i/%f' rS%tx%?/%er@ne%@g.. rand 600 Gy
~ _dos fin vivo inistrati in,other words, the dosage of virus
(more pli%%%ﬁe%%gfwg%é g;@%&‘ﬁﬁ%@ﬁ )['ed according to the volume and kind of

[0_0.44] ‘1“1{@%{?68&%%”%8“ (il %naﬁﬂxgaﬂ?ﬂ‘ﬁ% ageand RedY WaIoRL G (B'i‘eferabiy.

example, administration may be “performed by intracavitary injéctions
adminisSHGD ASAMUAYRARHS N SCHRR, RHAMRRONS RIS IIGSION: HBALPgsatation may

injection and intrapéritoneal injection. Among them, the carrier cell is
be also ﬁfﬁﬁ%MYAdllainisnation asa parenteral preparation may be performed by an in vivo
oL ex- Vivo method. The dosage of in vivo administration (in other words, the dosage of virus
- infected carrier cells) inay be adjusted according to the volume and kind of tumor, severity of
d;lsease-, an.d patient’s age and body weight ete. For example, administration may be
performed by i.ntraca-vitary injections such as intravenous injection, intrgvenous drip infusion,
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 necessary. No particular limit is given for the blending

guantity of the virus 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



administered by intratumoral injection. These injection preparations may

be prepared by conventional procedures and geneygl, 5% Wﬂ%@%m%m

saline solution and a cell culture gplution may be used Furthermore,

bactericide, an antiseptic, a stabilizer, a tonicity agent and an analgesm

may be added if necessary. No particular limit is given for the blending
administguahtitysefdhé dinideihfctedcariencels in thesepriépdeationsand:¢andpeional

set suitably. [0045] The cancer gene therapeutic drug of the present '
sets of afiyantion]of BowssehiglpivelwO 2005/037322 (PCT/JP2004/015221) 19:

administered in several divided doses to patients or in several divided
[0046] psuprbervinboptioRw detassf éﬁrﬁlﬁ@trm%ﬁ?#né%fﬁﬁﬁ fislénais. foodelcained

shown above, the dosage of virus infected carrier cells can be determined -

ﬂccordmgc%mﬁqa%%% ShdRiE SRS CSebetPoftsagde anige and body
v A G LR T

cells forv o S }Hlestg r?ﬂ}grg%c IgthoV'rus‘g? hro guc Vit mt rr(():Le l ?fae cartier cell
set etween vira partlc vira partlc es

can be seﬁg@wéme&n KQP4{1a] herkingd of.h fo@am'&rz ey e &&JA@&M ?g%l‘?ﬁ&%ﬁ

according to the kind of cancer to be treated. The carrier cell may

[0047] TROGfiRdPYIR BEPR rECOMAINBNL GNP IRMAAr X3RS t ARAKHIEISE cancer to
expression of a specific-protein on the surface of the carrier cell to make -

be treat@RSHHhCaiBERY Wikh theriamgrthumerealisconiioaiieticiuonag, for example,
infection of Sendai virus to the carrier cell. [0048] The oncolytic virus can

- an artifiviféekonsihe darripedélispiottie tardet celisdeytelltoals inactiale casy the -

specifically proliferates in the tumor cells and exerts cell lysis (cytolysis)
binding aeitbnthef fagientomkitlinglof theteahoeelecThe taltcirgedeSthalapyiwitito the
' virus was considered to have a difficulty in frequent administrations
carrier (@é‘cause of production of its antibodies, however, the carrier cells directly
establish infection to the target tumor cells by cell. to cell interaction to

10048} M@fﬁ@www%%%r%%&mﬁm cehdtntisriaigri Geasdst tthto cell
be ex 004 The ancer therapeutic drug.of the pr

et A CB MR R DS TP g A B e A 2etion
of fusm%r%{‘ek{ﬁmg %@Ilﬁgt{ggmelx 8{{1&’ She cancer gene therapy with virus was considered to -
have a difficulty in frequent administrations because of production of its antibodies, lloweVer,_
the carrier cells directly establish 'mfectioh to the target tumor cells by cell to cell interactién
to make frequent administra;ions possible and a potent antitumor éffeét can be expected.
[0049] [2] The cancer gene therapeutic drug of the present invention, combined with a virus-
for immunological treatment ete, and its preferred application example

As described below, it is preferable that the cancer gene therapeqtic drug of the preéent-
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 tmmunological
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 v-.fith an oncolytic virus

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



As described below, it is preferable that the cancer gene therapeutic drug

of the present invention is combined with a virus for immunological

treatment etc. [0050] When the cancer gene therapautie-diigrof g™ 2004015221

present invention is combined with a virus for immunological treatment, it

is a combination of: a virus for immunological treatment to be ' _
tiving badimipiskaeedferdinducing @tﬁiﬁiﬂﬁa@ﬁt@ﬁtwﬁhﬁ%éi\dﬁg Bedy 19r immunological .

administration of a carrier cell; and a carrier cell having been infected with

treatmen@RAdNGAlytieVivadbeforetie.admibisiEatinn sams: osmake Mhreneabitisn of the
virus act on a tumor cell within the WO 2005/037322

virus for(RCTUAPRQ0AICTS2R )t 20diving dodyitnsdthenwdrddpit is adeanbinalioned by
of two drugs of a virus for immunological treatment administered in

adminisigefiemneé hagareerrel sdlberednvdtnilsistesely tikdritimidtrdtion ofidaisisyse CTL

. for immunological treatment such as adenovirus (immunization in

reaction J{IACEY 161w EE Ay bipahrltkaition S HH Eavrenden smfdsmankifiahe
oncolytic virus induces and rajses the CTL reaction within the living body .

[0051] Zher CARCEbL&R VRTFPUtERt U8 afttu TR Bifelty BBSH] Fiva edngeframatic

... gene therapeutic drug of the. present.invention showed Fgramatic ) i

antitum e O B T SRR Ao NER S HEER S BB FISHGS ritflschommal

immuneWIts er}r?.rrﬂﬁllég] MU qs?)(%%/m i liggod“tlzggrit%:ed & laagl%%ll(l)\?&%%s&rllb&dcéﬁse bvam
the ovarian caricer cells were subcutanéously transpclan ed 1o

WEere su68§2%4@955§3§43Ei%l.!ﬁﬁéﬁ‘?&'%@?f!?LW@i?ﬁéﬂ'X?Wlﬁ%ﬁ%@ é’ﬁﬁhvfagh%légﬁgqnjected
( IS) infe '

A549 cel cted with oncolytic adenovifus having an ovarian cancer

with cagREGEAPIARNAICLIMIGR ABRYRIZRIIRBENANGBWI T AdENAYIYRAARBraR ancer
three months before the injection showed a marked antitumor effect 3-4

-specificdaysnafter Wecstamafinachdinistiation and thextumorwas sampletglhree months -
disappeared. after nine days and lymph node metastasis was also

before diminigbeoh(sedhdsigd7 anch&ig:dl Sathichthereafier). 3052k fs afemtionedstart of
above, more potent and dramatic antitumor effect was obtained in the _

adminisexrfierimedhttusingrtie wakce withstormdikippard systempprdayscimgl lymph node
antibodies. This result shows that the CTL reaction (cytotoxic activity

metastaghygigleptetoivsiiel tiph digtdsnddse induaebitberdadesbd within the living
body, by prior administration of the virus for immunological treatment. The

10052} Asriventionrss abarerBeepieripadil g RO hRiEect was obtained in the

experiment usi1_1g the mice with normal immune system, producing antibodies. This result

éhows that the CTL reaction (cytotoxic activity through cytotoxic T lymphocytes) was

in_’dﬁced and raised within thé 1ivi1}g body, by prior administration of the virus for-
'_immuncﬂegical treatment. The conventional cancer gene therapeutic dfug with virus was

considered to have a difficulty in frequent administrﬁtions because of production of it:sl
‘antibodies, however, th.e 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 inay be more preferably used. For example, the adenovirus with



considered to have a difficulty in frequent administrations because of

production of its antibodies, however, the cancer %&?05983{%%%0/%5“& /g_;‘S 21
the present invention rather makeg 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
E1 domas théetingolydioniirast Mok prolifETativdidyipe andioujndotvaiedavisusbpaged as
. be preferably used as the virus for immunological treatment.
the viruNgy-protiferitgiey seevinenin Betlibted by treatimentisueld ay UW irradiation etc
irradiation to disrupt DNA may be more preferably used. For example, the
may be ygdrievie s With won 2ouslosT32 2RO TIP2004/015221) 21 El domain
deletion and/or inactivated by UV irradiation to disrupt DNA is favorably

10054] Ty dag AmREY AR ISt GhoRgiRar e trdneProtifisianyefVilidomain, having
inactivated by UV irradiation etc may pe used as the virus for .

Lact. e R oGy e b i el mlamasgbous ()

promote%?\ggfxg&ﬁi&ﬁ‘qﬁ%'%%Qﬁdl%];:l%I%Q{%%fo I?&T%‘anh%}{wg)fj' Ic%%%sgen e'nci%?smc%n be

galactosidase (B-gal) under t e control o cytomegalovirus Y,

used foPIHROIGH WS L&?&ﬁﬁ%f@@é’dl“ﬁé&?ﬁﬂ%}ﬁ“ upglogical }I&ﬁ?{‘&?ﬁ&ﬁ Vo Lélrgf‘(zedovims

other virus can be used for the virus for immunological treatment. F

inactiva@¥aBPIeNPIRIRIAGNE BUrys.dnaghyaiRd Y \AVradiations mavike polyA

used. Non-proliferative adenovirus having polyA sequence without
sequenciEgiation REAMbFeTAGRRIYA)-AcHYalaskhy M iadiatian maybeay be
preferably used. [0055] Dosages of the virus for immunological treatment
preferabily theccancer gene therapeutic drug of the present invention are suitably
selected according to patient's antibody titer to its virus, volume and kind
- [0055] lpptumonidbeeritysofagyimptomedy gind agetaied tiodiioneigler glpatieatipeutic drug
. Alteration of dosage in accordance to the antibody positive or negative to
of the pressiifiB e hrEfarabis @bdy sslasfislackudemoinnrigiies srghaskdifer théts virus,
virus for immunological treatment and the oncolytic virus, the rate of the

vohume s Kot drin B BgieaT Ao AURRIIBE SBf Hidivasth RBMir fOBSHTeAT patient.

: ~_ particl d 1011 virgl particles for patients with antibody negative (-), . .
Aterai G F 5 R 8 GSRAEUA St 162 N BArAEd dnd ¥ OF4iiakp e s s

preferabfl%r For example, if adenovirus type 5 is used for the virus for immunological
~treatment and the oncolytic virus, the rate of the virus _f{n‘ immunological treatment may be
set between about 10° viral particles .aﬁd 10" viral particles for patients with antibody
negative (-),-and may be set between about 10% viral particles and 107 viral particles for’
patients with antibody positive (+) (for patients with antibody positive, it may be less than 10*
viral particles, or no administrations). Administration method of the virus for immunological
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.
[0057] The interval of administration of the virus for immunological treatment and that of the
cartrier 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



patients with antibody positive (+) (for patients with antibody positive, it
may be less than 102 viral particles, or no admini [ _
Administration method of the virgs for immunologﬁgle}%%eyggt%%zgr%’i{) ?g lﬁg{) oo1sz2l)
restricted, although intracutaneous or subcutaneous injection is .
7 preferable. [0056] In addition, the dose of each drug to animals suchas
treatmentniodsge dnes Fdimay berséntvnabiouted006 ththvat fomaibumidntbody o about
- consideration of the differences in body weight, for experimental
three weeks idftFatRkof the cancer gene therapeutic drug of the present
invention. [0057] The interval of administration of the virus for
[0058] Dpsasemlodiesn irdatind seai trlsofthas sappdprll bafyrpensbopetdaserpf the
. ahout two weeks and three months. The shorter period,js more

- oncolytic s, HHRNER e KEANIEE Haschibi RS RARAIBh S vHEopRd 10"
' viral ar. T rréur%cf)llé)q'cag O,2OO&S/{()C’-;?E'%@}Z1 (PCTQ_F.’ZOO_AJO%SZ 1) 22 treatigent
p %a BndUITUSY by R PatiistiSh SHoRtared the Wby MerisHEY fhterIarge set
between %’ tOt.E'r /X%?Fﬁdoﬂﬂ}ﬁ \quéﬁ(%qgé%;bqg %%%?gegf y I(f%ﬁ:‘&ﬁ%ﬁ%ﬁﬁ@?&ﬂ,
- cells are as mentioned before and one dose of the “oncofytic virus throu
more pref@ﬁ@@ﬂ%ﬂ Y (P SRLAAMRLR,ARQYE 109 viral particles and 1014
‘ ©viral particles, and the infection raté of the oncolytic virus to the carrier cell .
[0059] Fo@MbRSehRawes) abeutiQ:hypicel anda. QRAvperiPRlaRRY cther with,
-+ between 5 vp/cell and 500 vp/cell, more preferably between 150 vp/cell
before oratftbA0Q vpIERIN: A0SO FOR AR vaceination AN st Op fefable. That
cells (cancer cells) together with, before or after the administration of the
is, vaccingitimforiimmurnotogicadliseatmentis prefaraiiéo gibat rispvascinftiomyitody to
- the tumor cells (to enhance immunological response of living body to
target unaryetturhpribelisipyie doministrationmof tedturmaedetisatieated with radiation
_ advance with radiation exposure, ethanol or formaldehyde) is preferable
‘exposuraogbaner withyrvefded sleaftep e Bian Skshh ey WHE Virisopiriniiblogigigation
treatment. [0060] Tumor cell derived from patient is preferable for the
by the vigymisr sonangedetiortHemeve tumor vaccination (tumor immunization),

' and co nly available tumor cells wi qs' ilar antigen may be used.
(00607 pmopgs Y ENB R i @&yﬁi A the hBrRpESfiC eiteed 18T the above
tumor vEYAALSINGEE RV SRS [verolle MRS G STPSLBY Y58 Yot

antigen may i)g' used. The examples described later investigating the therapeutic effect to
ovarian cancer (by OVHM) showed favorable therapentic effect by use of cancer celis
(squamous epithelial cancer cells SCC7 and lung cancer cells A549), for tumor vaceination,
different from the target cancer cell to be treated.

{006.1} 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 produetivity in the cancer to be treated. Porphyrin compounds

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



(squamous epithelial cancer cells SCC7 and lung cancer cells A549), for
tumor vaccination, different from the target canceg,gelld9,b8 &R A 004/015221)
[0061] In the above tumor vaccirggion (tumor immunization), no particular
limited rate of tumor cell is given. For example, it may be set between
about 105 cells and 1010 cells. The radiation exposure dose to the tumor

_1f011 PreRung o8 préfurably skt betinséh )l 20 Gleunds600-Gy famorelpreferablyation, and
between 200 Gy and 500 Gy). Preferabe administration method is

chondroifyy st BE0 5 BB N EUBER AFEoRIS Ffetfon fOCER Fadiétisoron may-
administration of an iron preparation and/or a porphyrin compound may

be BXSmwﬁée&%lwgﬁ&@%eff el ﬁraaa&mf%n%@eghc@m% Rigafisetion or oral

F’orP ound such 15 -aminolevulinic acid (ALA

fémat orp@ Fin 8% Hotohfin i e %&?ﬁlgdtﬁéawglﬁo%/@ﬁﬁf present

-mvemmriPCT/JP2004/015221) 23 iron preparatlons ferrous sulfate (FeSO4) and
errous citrate for oral administration, and chondroitin sulfate iron and

[0063) FRHERESONRIRINGARN AIGeR (Grdn ﬁw%%wmm{a%lpﬁ DA utinic acid

_ exemplified. Administration method is’not limited, although injection
(ALA) BIRPFHIHAN R iRl PLSRAISIAT ISrRraeraRle oiRg g}h@h‘ﬁ&%ﬁiﬁ&@(@ﬁﬁ JAL3B
‘ gene therapeutic drug of the present invention. [0063] Practically,
on cagceadamryﬁ;[ﬁg%@ﬁ @g&érpfg(lfg)mrm@gomgnd/or 5-aminolevulinic acid -
(ALA) could markedly enhance inhibitory effect of the oncolytic adenovirus

[0064] AdifH3iba8Bn a1f eancesitgltprgliietatioprépaccfigy 1dehvapadoFignR8)elopeptide
_ [0064] Administration of atelocollagen (product prepared by cleavage of

_bond of onfilaetopeptive sivond:sheol agenrykpep she trealmeint etei ghbkingithend water
molecular weight small and water soluble) together with the carrier cell is -
- soluble) ingsthpafianibe pEtiorel ih Bramisiesebbsdibep et wivrmsndewgibed later,

administration of atelocollagen and the carrler cell dramatlcally reduced

| 'Slmuiwn&esw%@l&%%@a %@f‘é?é‘éc%]ﬁ%%ﬁ% aﬁfb s FaifE il tRatisadEdppoed death
t d block
et e L e PhoBURLY b 18-t ENLEH 1Agg son of he

| -'oncolyu;:r hlfla %I;%rv%iussg m"HllElaq)elggE aﬁ%ﬂ'ﬂ'&? trgﬂgg eﬁlggfelll'%gmill%gggd? nd tgﬁ) géggr by the

preparat

| atelocollagen.
{0065] Therefore, simultaneons administration of atelocollagen and the carrier ceﬁ can '
suppress side effects and realize high dose administration of the oncolytic v'u'u.s.
Commercially available atelocollagen (e.g. a product of Koken Co., Ltd)) or a product
prepared by treatment of collagen with pepsin may be used. Afelocollagen 15 preferably
administered by mixing with an injection soiution' together with carrier cells. Concentration at
0.01-3.0% (w/v) in the solution is considered to exhibit sufficient effect. (Examples described |
later showed sufficient effect at a low concentration of 0.1-0.2% (w/v) in the solution).

[0066] Furthermore, as described earfier, administration of the carriér 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



suppress side effects and realize high dose administration of the oncolytic

virus. Commercially available atelocollagen (e.g.ecposiuetof Kolentms221)
Ltd.) or a product prepared by te@atment of collagen with pepsin may be
used. Atelocollagen is preferably administered by mixing with an injection
solution together with carrier cells. Concentration at 0.01-3.0% (w/v) in
oncolyticthisuso|lieb ArandisiiBrec s ERABR SurebAt dienqExdmplel deRtmpgse.
later showed sufficient effect at a low concentration of 0.1-0.2%, (w/v).in

for the GA-CSiitiBR) qE0EE] oGHFhe AROPEC MY HuS cHBRE Whrifdr HafRmetfadod oyl 2

the carrier cells doubly infected with not only oncolytic virus vector
GM-CST gepP S SE BYSUSSIOH Vit ORRES! Oéﬁh%%m%&?ﬂﬁélgi?%ﬁ%ﬁh@%zggﬁie |

is ref_rab% imultaneous administration of two lilg s of carrier él\ £
[0068] Ine%%hoﬁ % { %rf%liso%x 1Oefs%'1]on ect%l as wa?l as tge ONco qgc vonzus a)?o[togg %e of

e above virus vectors may be adoptéd.

. . T - pression vector. is pr e th i MIrUS +;
wton S R PO S A s i

and 2 O()(f%ﬁ@dﬂ@%s?ﬁ’&?” adenovirus is used as the oncolytic virus, one may -

: " use, for the GM-CSF expression vector, an adenovirus deficient.of El |

(00691 gl @ndhyvithea (MG BFegpng encoding granuedyteghhcraphiiget cancer
colony stimulating factor (GM-CSF). [0068] In use of the GM-CSF

therapeu@Xpragsidng/egtor as well as the oncolytic virus, a total rate of infection of
S both virus vectors to the carrier cell may be set between five viral - -
[0070] Ipacidlesicel @NtHQ00Oxired partictesice lYOO6H] Apphtatioryobehaixed in an
GM-CSF expression vector showed highly excellent cancer therapeutic .
injectioneffebttiFig @O0 POHlinstead tithe GNRCSF B3prakyRin yeatspinistration by
o GM-CSF protein may be mixed in an injection solution together with the
intravenqisAGMERIEE AHPIHE P BfciS SIS By intravenous administration
L may be taken in consideration. [0 71% Mel_tho s for use o;‘_ép%&al%e& ene.
[0071] Misdhapedtictrug dPmerpres et in NSRRI A 5F ShiPSe ot Telbidtdats™ &
' ~ the methodg described abqve and.varioys methcefsggr use.are aval ?'blﬁ -
1 ‘ iy ¢ : ‘ 0 B are.
course, po é%?éﬂ%ffg, %ﬂeﬁ %ﬁ%%t?laésn_ed ce?éﬁ%u%c%’?u&% tﬁeiglresenti?nvent%,on
1ab1N 3 PE coneurEntly hsed, with QLRSS ARCARGEL ARN R QR AR may b
: ' y be
it B 6 B e B RN ARBREE P90
concurrently used with other anficancer agents or a radiation therapy to enhance the
infectivity of the oncolytic virus.
[0072] A preferfed example for use of the cancer gene therapeutic drag of the present
invention will be explained by dividing into (1) patients with antibody negative and (2) -
patients with antibody positive to the virus for immunological treatment.
{00731 In the above case (1), non-proliferative adenovirus inactivated by UV irradiation, as
described earlier, may be used for the virus for immunological treatment. The amount is
about 10° vp to 10" vp. Patient’s derived tumor cells (cancer cells) irradiated 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



infectivity of the oncolytic virus. [0072] A preferred example for use of the
cancer gene therapeutic drug of the present inver;%) gg}&l&pg X I
dividing into (1) patients with antiizody negative and (2 ”patfe%?s%v?{ﬁlg&%m)
antibody positive to the virus for immunological treatment. [0073] In the
above case (1), non-proliferative adenovirus inactivated by UV irradiation,
of the camirdesisribeyl ieashenbmayi beadsed faniheatius femisnmnndtogicah. A549 ceils,
_ treatment. The amountis about 105 vp to 1011 vp. Patient's derived
nrradiatedypngdrasé s (banctr £eMsY ireadished admbostenahd Byy for typdorsvidiecinaifoncell.
: may be administered at 105 cells to 1010 cells together with the virus for
The adenpyifiplayiearsehitiehc TS TR IAnuR6|6O1ES e stprsptiand e, and
tumor cell mé?y be administered by intracutaneous or subcutaneous .
may be jinicetith Fod7a]ABL 34 WedkS Hrtér AdriRiatraiOns 6f the/iths op ectively.
_ immunological treatment and. the tumpr.cell, the carrier cell may be
Atelocoll e AL R TG SR AR, HrAe SREE W B oo 0 2%
(P %{JP 101522 ) 2 the carrier is may. he set about 1X107 to: :
andther g R RS o U SR AR R0, B housy

administg'é’dt%tzlggogé/ ME%W@@"H{ is}&qfﬁdranxé?&ﬂﬁﬁ%ﬁﬁﬁgg_%ﬁﬁiﬁﬁsqglllsd Txtﬂg the
adenovirus may be used for the oncolytic virus and the GM-CSF

tumor at @RIESSION VAR aNd may be infected to the carrier cell at about 250

' vp/cell and 5-20 vp/cell, respectively. Atelocollagen may be mixed with an

As menRIRRUOLHEON, iR @l AcRoeRiation of abauh(E0%oandhemhe carrier cells
administered. Simultaneously, an iron (Fe) preparation may be

~ etc may ibrav@éntnsly aldmiistered/ataidesetabout 40at00tmegs Ak aycheied out in - -

simultaneously administered into the tumor at a dose of 2-2,000 mg. As
- consecutinentighed abolesy theofdridetagells etc may be administered at one time.

The carrier cells etc may be 1-6 times administered. Administration in _
- [0075] Iplhaphmescaray DeotaHeisurifh perEse i adigs chatmestataotiprapeutic
~days. [0075] In the above case (2) of patients with positive antibodies, the '
drug of grivssghreviEapEtc BT HE g dRéntimiahiisnprRy i that of the above
~__administered in a similar manner with that of the above case (1), except. .
case (1) Rty BHEARG SR IREViHE 1O Pﬁd%%%@ﬁ%%%&%%&? bt HioH” P
vp .

. orless. .

[0076] Practical examples of the cancer gene therapeutic drug of the present invention are

such as (1) the specific carrier cell, (2) a combination of the carrier cell and the oncolytic |
~ virus for the infection to the carrier celi, (3) a combination with the virus for immunological
treatment added to the above combinations (1) or (2), (4} a combination with. atgsiocoliagen
added to the above combinations (1)-(3), (5) a combination with GM-CSF expression vector
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 {or storage, infection
and culture, and preparation of medical preparations (e.g. a reagent, a buffer and an enzyme),

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

combinations (1)-(7).



or less. [0076] Practical examples of the cancer gene therapeutic drug of

the present invention are such as (1) the speuﬁc&ggd&rmq%EZ(@E@}PZOO 4015220)
combination of the carrier cell ang the 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 expression vector added to the above
-Example&:ombinations (1)-(4), (6) a combination with an iron preparation and/or a

porphyrin compound added to the above combinations (1)-(5) to enhance
[0077] Expe pigaloforistinethory H(w)tlaléammwaswéwwﬁmfﬁ@wm&ecémmmﬁmimwever the

vaccination added to the above combinations (1)-(6), and (8) a

scope of WS AISHEAGRYAHIPASEBSE 5 o BUNMS T &BPAGR, infection and culture,

[0078] {%%%i%?ar thé] §(§f8 ?81%2 ?l pre ggt;ltl ag{ %%tre %{a buffe z;lt%(lzlr angge of

antib odie ded to the above comblnatlons (2)- (7). WO 2005/037322 |
CT/JP2004/015221) 26, Examples [0077] Examples of the present

The follo'&‘/}’r?gEny‘eﬂﬁe‘ﬁ@L?é”@%z[ﬁf iring e Qﬁ?éé{'Egﬁcaoé’%ﬁvﬁﬁeéh\%h&%Q&%ﬂ%tent

present’invention is not restricted by these examples. [0078] [Example 1

 cancer ceRGRENNABHLING SAGIS ol ndROtiiymereffect in the presence of
: antibodies] The following experiments were carried out to screen cancer

100791 Aeeldinas whieh-exhibibporeni noansencell praliterationinhibiiy yefigetiagction
- the carrier cell. [0079] Aden.ovirus AJE3-1A1.3B (IAL3B) was used as the

to the capf@alylicMin'adendhizinfadiicnl 1ol thB tasrier sejbrEhmddidngairysind an ovarian
AdE3-IA1.3B has EI.A gene and E3 gene, and an ovarian -cancer specific

cancer spAI{RE pilodloperiine8B hldMotenprats nimdnispecifis gromiotep&r tidhe upper
upper stream of EIA gene. The adenovirus AJE3-1A1.3B was infected to

stream 0§ d¥ldugessrridrecelnariauspd Bh ool viicensorinseddpsy sirpmentipgcells at a

“carrier cells were added to an ovarian cancer cell'line HEY on culture day

Y
rate of SRovafselinier i itk pronfbrafib ity el herdled o an ovarian cncer

~ cell line HEY on culture day two and their in vitro pwhferatlon inhibitory effects were .

‘m.vestiga.ted on cuiture day five.

.[OOSO]IThe results of above experiment are shown in Fig. 1. The vertical axis of the graph

s.hows cell numbers capable to obtain 50% p.'roliferation inhibitory effect (ICSG)_ for each cell

~ line, and the less cell number shows the higher proliferation inhibitory effect. As shown in the
Figure, the cancer cell lines investigated in the present experiment showed high antitumor
effect in an order of 293 cells, A549 cells, SW626 celis and HT-3 (HT-IID) cells. The 293 cells,

. A549 cells and SW626 cells exhibited about 100-fold higher proliferation inhibitory 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.
f0081] 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 AdE3-1A1.38 was infected for two days. The resultant adenovirus



investigated on culture day five. [0080] The results of above experiment

are shown in Fig. 1. The vertical axis of the graph\&?ﬁ g&l '2,!%,013' er :
capable to obtain 50% proliferatign inhibitory effect Ic}é%g?orzeac }?%:ezé}ﬁmlszw '

line, and the less cell number shows the higher proliferation inhibitory

effect. As shown in the Figure, the cancer cell lines investigated in the
AdE3-1 Adrdeitfestod it ntBhonk thhighuantitumon /et ia ik ader @i R33/edliswere

~ A549 cells, SW626 cells and HT-3 (HT-IlI) cells. The 293 cells, A549 cells

placed ingntP \eis 2 telrstBx msie- a6 thcL O faltt iyes profifetatiominmibiteryl, about
s ~ effects in comparison to PA-1 cells which have been used as carrier cells. -
50,000 ceblp of thpcoxpiipp s ediningribfph brdiferatontineibiiony dffeptaceting day.

of SW626 cells. [Q081] Then, it was examined how was difference in the

The antigdSiYaFHSFIRHIBRSS, BRECP RN MoMPtHE bty rnifadiahavih 600-fold

ombination of the oncalytic virys and the carrier cell, . in the presence of .
annbodygfr%] viral &h fbso%te%f)&s% &% rfé? &it EggngéIfﬁﬁ&g‘i@&caﬂ&léb%\?@dmov_lms

s PSR SO0, T, v
~of the anﬁ‘%@n%ln%%ﬂﬁ?&&?&219?’&ﬁEﬁ@ﬁg?mﬁ)é,sﬁ%e{&%@m/mggﬁ@ég{? ilzlgxebitory_ |

cell+SUPT) were placed ina 12-well plate in the prese

| effects oﬁﬁ%aﬁwi'@ﬁwgami%féW%QBg}@(@& about 50,000 cells of the ovarian
cancer cell line HEY had been cultured from the preceding day. The

(0082} Thaticagienevites.aoiibeginsi weie rapared ymliutionefihe antiRaoiesnyithaph
- 600-fold antibody titer to various antibody titers. In the case of only the
shows thonichiytic vitesfthe acdadvirs rdthdiolic3Bva% aanifisiesadipith@ry effect
: - 12-well plate at a rate of 1,000 vp/cell, in the presence of the
(ICs0). Iraptheidentsldrdd Gnpitvddiestion tlltbrenyayiiitee whe respedtife pedifetitioren at
_ inhibitory effects on cancer cells (HEY cells) were investigated. [0082]
about 5-fpibdidufies BEeHE%AhENE Bt Sntrarehsirg s emip Hemkew arital aaxigffect
of the graph shows the dilution rate of the anti-adenovirus antibodies at

was obtagesh 19 Sttt ARoATRMIBHIR LR ALY A BHHER WS dS Bebe bk e As

-inhibitory effect was, obtained.for 293 cells even at..about 5-fold dilution
shown o B R LGSRl Lo R Lt RSP i § Sl der the

; conditio 9%%%&%!8&1%@ 8{}'15_/ the adenovirus at abo_ut 600-fold dilution_ rate (1-fold
antibody titer). As

[0083] Similarly, the proliferation inhibitory effect to HEY cells wa.s investigated 'mr the
presence of anti-adenovirus antibodies in the following conditions, (1) adenovirus infe,c.ted_
293. cell and its supernatant (AdE3-1A13B 293 cell+SUPT), (2) a cell supernatant containing
- adenovirus (AdE3-1A13B,. SUPT), (3) a filtered one with a filter of 0.2um of the cell
supernatant éonta‘ming_ ade.uovims (AdE3-1A13B, SUPT, filter) and (4) omly the adenovirus
(AdE3-TA13B). The results are shown in Fig. 3. The vertical axis of the graph shows a
dilution rate of the anti-adenovirus antibodies at 50% proliferation inhibitory rate .(I'C50). As
shown in the Fig., more potent antitumor effect was obtained in comparison to the other
conditions when the carrier cell (293 cell) was used.

[0084] About 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.



shown above, the carrier cell exhibited the proliferation inhibitory effect

even under the condition of high antibody titer. m%%o%i@'ﬁﬁ'}%éﬂﬁme 4015221)
- proliferation inhibitory effect to HigY cells was investigated in the

presence of anti-adenovirus antibodies in the following conditions, (1)
adenovirus infected 293 cell and its supernatant (AdE3-1A13B 293

The resulcelkeSWRT) i(2ig. cellSepermatdnk contdiei g ddnownhs (AdiE3«d 1388 cancer
SUPT), (3) a filtered one with a filter of 0.2m of the cell supernatant

cells on edhteinfiay Sdendvirskopie E8A F3BrsSUPT mifterpati(#yDidiathn inhibitory
adenovirus (AM-1A13B). The results are shown in Fig. 3. The vertical

effect wageisnadeditibhSHOWRS WKt tate Grise el Ay EnovRad s ititdlnebuy 1s,

' .. 50% proliferation inhibitory rate (IC50). As_ shown in the Fig., more potent

- administigiia Mo AR ISHRE &I cofipaRidBR RISt cOnbRIGRS aHemt of
. the carrier cell (293 cell) was used, [0084] About carrier cells of.293 cells,
et B LS RT3 R PAEN DITHAFAcR ArRblEsryon ot the

target carft %?%eﬁ@ Eﬁl}l@ﬁgﬁ%ﬁ%gg l['f)?‘elgle% Xc"‘éi‘%%"ﬁﬁi%iﬁd?é"b{ﬁ% Rﬁg%%%%%&%? l(é%ﬂldéi/ hiso

apsence anti-adenovirus anti S havmg ant

showed sHiBI WO, AARRIO343 22 PRI IRRAPH 32K 28 Jhedsaulisarg shown

in Fig. 4. The vertical axis of the graph shows the number of the cancer

- [0085] TRE!S:9ncutuee dafiya s Shown R thedigwe. the[post dotRMty in frequent
' proliferation inhibitory effect was obtained when A549 cells were used as

administ@EGIRr Bedsuis fogr kivgscabeeds. ndaatiisziad mimistdiionoftadenawruBowever,
- infected A549 cells in the presence of a sufficient amount of
applicaticntifathenavitus adlitralizlig antiibocliésfatmustcomeptately drnibitecl oy cell to
_ proliferation of the target cancer cells despite of the presence of the '
cell interantibodied. iGnenthrderkinteibicebsaiss swolblt stiffitiern prolifaaipnion of
inhibitory effect in the presence of the antibodies. [0085] The cancer gene
the aboverapappreiH s was Eepididerdy wamrmredlnmeilsdinotaydartumor effect,
administrations because of production of neutralizing antibodies to the

[0086) (RBP4 ER 0 ARNEEGIS BrthE cabHls BMIES SHMRSE I dBmATeR g

. to the target cancer cells by cell to cell interaction and frequent . .
Then, in i ARl HEEARE ORI, EURNORHOR Hotaab o PiResab Buigntion

| was in_vags}feénéggg %gifloguz(‘ ll%‘(gg I%ngﬁll%&sﬂép&g&%i%&%lrl %gﬁlé?el% Ql?éee@ctp%pﬁ%%mf) fuman
ovarian cancer cells RMG-1 We_re subcutaneously transplanted to 5~Week—01d nude mouse.
After f_ouf weeks, each carrier cell was injected six times into a massive tumor of about 10.—15
- mm diameter and the change of the tumor volume was observed. The results are graphically

- shown inFig. 5. In the graph, black square reﬁresents “control” which are the reéults of six
times injectioﬁ of PBS buffer into the tumor, black roun(i represents “AdE3-1A1.3B” which
~are the resulls of adminiéti‘ation of 1x10' viral particles per mouse of the adenovirus
AdE3-1A1.3B, black triangle shows the results of administration of 1X10" SW626 cells per
mouse, infected with the adenovirus AdE3-1A1.3B at 250 vp/cell. Black thombus shows the
results of administration of 1x107 293 cells per mouse, infected with the adenovirus
AdE3-1A1.3B at 25 vp/eell. White square shows the results of administration of 1x107 A549
- cells per mouse, infected with the adenovirus AJE3-1A1.3B af 50 vp/cell. As shown in the

Figure, 293 cells and AS549 cells used as carrier cells showed complete disappearance of the



[0086] [Example 2: In vivo antitumor effect in a nude mouse subcutaneous
tumor moplel] Then, in vivo anti.tumor_effect of _the m@g@gﬁg (Pcmmgwmm)
therapeutic drug of the present inygntion was investigated using a nude :
mouse subcutaneous tumor model. In the experiment, human ovarian _
cancer cells RMG-| were subcutaneously transplanted to 5-week-old nude
- massivemoisewiftebdout e ksmedicmertrEd dellswdsinjectaldisixstinesirmova26 cells
massive tumor of about 10-15 mm diameter and the change of the tumor
showed Y8Hamerlafasabbsenbetitdifeifesults are graphically shown in Fig. 5. In the
graph, black square represents "control" which are the results of six times
[0087] SmpedtiorrotPBS baffehinto the tamos, Bltetdrouhd ¥ opresénteous transplantation -
"AM-IAL311" which are the results of administration of 1X1010 viral .
of humag4HpEs 58pRbERES Srineadenseinedd Andsmas e s s iang b end ik Fie-

the results of administration of 1X107 SgV6'$6 cells per mouse, infected =~

6. As SyHHE dAeriggir D AdESAS S SPVEDEEN. ack FBnBUELHo AR LY
. - resplts of administration of 1X10 3 cells per mouse.,inf ith.the,

dseppe A D A 95 1 D80T WIRCE LTS Shis M PLeim o

comple@ YRR RIRHAPALAF I POF (MR, INTected Wl the

irus vp/cell. As shown in the Figure, 293 cells

[0088] @ﬂ%% cgllsysed assarriercells showsde campiele disanReaianes®fiormal
he 2005/037322 (PCT/JP2004/015221) 29 massive tumor with

 immun@RRURP-15 mm diameter 50 clays after the administration. SW626 cells
o showed 98% proliferation inhibitory effect. [0087] Similar experiment as

Then, i8hown.abansovasieariedieut by supautaheaps ttrandplanifition pofsnmancntion
ovarian cancer cells PA-1 to 5-week-old nude mouse. The results are

was invshopmeih Figg GCASBhowa Wbk Fignaheenmdssivetumdnwitmalbouttion. In the
. 10-15 mm diameter completely disappeared by the use of 293 cells and
experinkgyoceelis wsicumaercEis. SwWerawdsisHoWeth complategisappéansndd) the

- of the tumor in four out of five mice. [0088] [Example 3: In vivo antitumor
ovariangraeeif e AN oHE FLIRBF B BREHIOHRRSRAR RO AN dicifrR L Syt pouse.
Then, in vivo antitumor effect of the cancer gene therﬁgﬁgg of the
After 10 g oR Mg Wt I U6t Ui (78U Qi) PL iohda of 250
~__with normal immune function. In the, . . . ,

vp/cell followed by radiafion exposure were six times administered into a formed 5-10 mm
tumor, {2) a 7-week-old syngenic model mouse was immunized in advance with an
adenovirus for immunological treatment. After three months, the ovarian cancer cells OVHM.
wege sﬁbcutaneousiy transplanted in a similar manner with that of (1) and then, after 10 days
or more, A549 ceils infected with the adenovirus AdE3-1A1.3B at a rate of 250 vp/eeil
followed by 1'adiati6n exposure were six times administered into a tumor, and (3) six times
- administrations of PBS buffer into a tumor as a control.
| {00891 The resuits of the above experiment are shown in a graph of Fig. 7. In the graph, black
square represents “control” which are the results of the above condition (3), black round
represents “AD(-)—AS549" which are the results of the above conditiqn (1}, without -
administration of the adenovirus for immunological treatment. Black triangle represents

“Ad{+)->A549" which are the results of the above condition (2), with administration of the

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



experiment, each antitumor effect was investigated in the following o
conditions; (1) the ovarian cancer cells OVHM w _
transplanted to the syngenic mogigl mouse. After%ig%%%@é?%?(%%ﬁ,%@%ww}
cells infected with the adenovitus AJdE3-1.3B at a rate of 250 vp/cell
followed by radiation exposure were six times administered into a formed
gene waso:dQl MM tivmedn §2)ras/fovdakmidodyfigenic:nmodet Mocisespalioathynizesks an
‘in advance with an adenovirus for immunological treatment. After three
adenovirmonthspteeal/dreh gancer telld@Viltaweré StbEutameouslyas shown by the
transplanted in a similar manner with that of (1) and then, after 10 days or
Fig., thembreacAsdgitelts ihectathwiththieratenovinsiAdES-1AdedB ata rdtevafd 20%
250 vp/cell followed by radiation exposure were six times administered
antitumoinedlertumcroaBHIBPs I tite Soadiminiehidtidhe sbPBScBufdictE.a tiiHbprior
) _as a control. [0089] The results of the above experiment are shownina |
immunizafigp Pt EGLVIHhERGIGsh P SGHEHR P8 greetints it oF iR R St of
' dmin; the resutlés of the above condlititoT @ black éo%pd represents. | - i
administiaig AR WA 4 REPALtiHs CHERB00E dondition (L) WithstRpearance
._.administration of .the, adengvirus for i logical ] : -
oty B O e T Ao e

in mice &%C%?ﬁéﬁm%gﬁ@gwl@{ﬁt,ragﬁﬂtgfotpﬁleﬁdﬁﬂgﬁwJ%dﬂ%ﬁ&g%ﬁ@fﬁ%e caused

treatment. Non-proliferative type adenovirus having no El WO .

by mducgg{?%@@?a%%%g(%ﬁﬁé’@%ﬂ%é%é%%h?@gﬁl@%\Afg’i@&ﬁﬁ@d‘@&m@e administratior

adenovirus for immunological treatment. More specifically, it was an :

of the adBSEARYES Withinsried Lac4aene in the downstream of CMV promoter.
As shown by the Fig., the above condition (1), without prior immunization -
[0090] Thy agesiouirudesbomed 2iYecadtiftonoheffactiin cainparisomtgcthamontrells by
while the above condition (2), with prior immunization by adenovirus, '
cell to cehaoweddtiankepeaiftitatiyopotifons:stiddysafier inatait oonadmpdswation cell
: - and the tumor was completely diminished after nine days with )
lysis (cythbeppemtioncte srympHuddE Hetassasisnmg spbiv by $AecexSmipIe argentic
potent and dramatic antitumor effect in mice with normal immune system,
- drug of Huspresest tiewidimbbasaritiietion, et BalEauSdd MR Arhe tving

oty oSSR EECLon O i oy i 5.0 RORISIR v

eliminates the oncolytic adenovirus infected target tumor cells and induces complete hatural
elimination of the adenovirus infected tumor cells.

10091] One mzumér of infection of the adenovirys to the target tumor cell is considered a ceil
fusion caased by the adenovirus. Fig. 8 shows the result of microscopic observation 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 A549 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 tumnor celis by local burst and the

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



[0090] The oncolytic adenovirus is infected from the carrier cells to the
target tumor cells by cell to cell interaction, specifi%lyog)ﬁr@;i;g%}ﬁm 4015221
tumor cells and is considered to exert cell lysis (cytolysis) action to fuse
and/or kill the target tumor cells. The cancer gene therapeutic drug of the
present invention is considered to induce potent CTL reaction within the
a tumotivipgcified yiloynpteor adnhinistiation ofsthefadedotrgs fonimmuendtogiegl lead to
treatment, which eliminates the oncolytic adenovirus infected target tumor
presentagslis ahd indissesiebgepldie.natgrakcaslimirationroptite adergnired ifauteentigen
tumor cells. [0091] One manner of infection of the adenovirus to the target
secondagignppedilie torideleaa bl HiBRicdisedvy herarféivirus. Fig. 8
shows the result of microscopic obseryation after overnight culture from
[0093] gagsidisHREOSE $0668X I PRt R BT Ee R tRE Hdenovirus |
- inactivated bﬁéutv irr?gdiation into a w, lll\évitf} AS(ﬁgrc%IzllsS ggl}gqrgddt@(f %QOWPO @
}enbf}l}ﬂpé%o%g § iHy[h Fie & rﬁlirﬂ]slflraltlionp Of the Adénovirus catised cen

shows 5190 %&do?"yé@f%sgf'e hteldo Akﬁqgg{ee @ggfnaé%@g ggﬁ%%fsg?o%hig ﬂﬁbagé!ﬁ-gical

were observe cells without inistration (see Figq.

samplesﬁ’i-_iqq%?iz%’!ﬁ@iet% imsaﬁfggm?@ﬁ@@ &9&@%@9&;&&%&0& A€ B8l mrNA

adhesion to the target ce f carrier cells, and infection of the adenovirus
was obd@r¥Q fargetigmar @ﬁ!:lﬁ'py degakbuyistianddhe sarrensrlliragmetoma, and in
including the adenaovirus. In any way, proliferation of adenovirus having
diffuse WEEORRIAITREL (RCH/:H3ZN04/0ReAd) dlmaitumorsspreiePiamoley tincers
: the adenovirus infected target tumor cells may lead to presentation of a
such aspeiediAntigen (or, a cancer specific peptide recognized as an antigen.
.~ secondarily), and the tumor cells may be eliminated by the CTL reaction.
[0094] [B093] JEsansplend: ntitasmbe effebrisytipeligse df aitidkinapidmotepfession by
_ Then, antitumor effect by the use of a midkine promoter was investigated.
RT-PCEity. fkougpishoorofharbsns clipmastinatom B qmy hikRyg. As shown
expressions in human surgical. samgles 1-21 by RT-PCR. As shown by '
by the Fig. Fig. caResssivevasessisd ot 8 Hibkine mrRiAlVGasrssite e midkine

malignant gliomas such as glioblastotma and anaplastic astrocytoma, and
mRNAy e&‘?ffﬁ?&%ﬁ‘r&ﬁ%ﬂ%%%%{?’ﬁe“é@ct@%i%\é%xmession of midkine is

[0095] ?93?5‘6690)'”515@%@%1?3 ?ecs%li?s of investigation of midkine protein expression in above

-mentioned each cell line by Western blétt'mg analysis. No expression was found in USTMG
as well as mRNA. Exceséive expression of the midkine protein was observed in U251MG,

 LN319 and U373MG.

{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 compared. Plasmids

o (pGLSI—MKﬁﬁ(} and pGL3-MK2300) with inserted a luciferase gene at the downstream of

réspective 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 premoter activity in 600 base sequence 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 {cylolysis type) adenovirus

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



such as cerebral tumor. [0094] Fig. 10 (b) shows the results of

investigation of midkine mRNA expression by RT- %Bod%f%ﬁ%lﬂb@% %15221)
malignant gliomas in a similar maginer shown above. As shown by the

Fig., no expression was observed in U87MG and excessive expression of
the midkine mRNA were observed in U251MG, LN319 and U373MG
promotef0095h£ig 600 (cishawstheaneslt3®r investigatioreof mitkindpratainthe site of
: expression in above mentioned each cell line by Western blotting
552 bp..analysis. No expression was found in US7MG as well as mRNA.
Excessive expression of the midkine protein was observed inU251MG;
(0098} ¥iR319 Andsba7sNiG. fooYs]ofHerceigrbivibtef dddaypuithe miikineowas above
performed. In the experiment act|V|ty of two different length midkine

meﬂﬁonﬁ%ﬁ% I l6 00 HARES Ehd! oélﬁﬁsaga%a&fc&ﬁﬁmaw|a§m‘éf§stem blotting

-MK600 GL3-MK2300 ted a lyc t '
analysis A N o B S TS ERLRL bRt it U it b erved in

midkine' e?n}ess ﬁglﬂ%ﬁ?ateqpé aﬁac? W% L{ﬁlée[?\égnq%tw#t}{dlvggvuus E&dMKéO{))

inv stlgat to eva promoter activity e results shown-In

having M{)fﬁ‘%&@éq %rﬁ ANRLRACMOkes AL INE00 BASS SEIURACSIENGINANAN in an

that in 2,300 base sequence length in the malignant glioma cell line.

* cells indRO%7] FigmbZ2ipkshons,2 %nﬁfﬂ@é'Qéﬂﬁ@%ﬁ%?k@@/@@ﬁ&m'ﬁ&%g}%@n of the

type) adenovirus structure having a midkine promoter designed in the

E1A prReasenisoweriment «Themidking W02005(084322 (PCT/IP2004/015221)
32, promoter having a 600 base sequence or a 2,300 base sequence was

[0099] Mpothicedsab thetbitecat !G5 bpm [00A8]Figyds: fh)ishows:theresilliscof feration
investigation of E1A protein expression in above mentioned each cell line

inhibitonyfedted Vbightihreekiyde s bfaddenovirtsesiydNeptend dilotting  GhdiEib) Akowed
shown in the Figure, expression of EIA protein of adenovirus was

potent ppddieretdn WMWéYe%HF@ésIHgMZSQMGWILWQQ AfRNO3rS e (MK 600 and

infection of adenovirus (AdMK600 avm a 600 base length midkine
AIMK M dretie e sdbinss A pidte d Bissarouietaan Ko SifRENfGE only in

rﬁldkm%%?r%lsgg% lﬁ\/[é( LN% ){)pgﬁdﬁg%lMtg %%g\éllt:%)su Psdv?gree)\ipli?%a?&qted w1th--
the results of midkine mRNA expression and promoter activity. The adenovirué AdMEG600

3116Wed more potent proliferation inhibitory effect than that of .AdMKZBO{) having 2,300 base
sequence length.

_ [OIOO]. Fig. 13 (b) shows the results of investigation of adenovirus E3 domain’s influence on
the proliferation inhibitory effect.-As shown in the Figure, AdMKG600 having E3 domain
exhibited about 10-fold potent proliferation inhibitory effect thén that of adenovirus having.
no B3 domain (Ad.MKGOO»AEB).'

{0101] Fig. 13 (c) shows the results of investigation of autitumbr effect of adenovirus in a
nude mouse subcutaneous transplantation model of .aboqt 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 adenovirus AAMK600

having a midkine promoter, black (riangle marks represent the results. of administration of

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



E1A protein was observed in all cells by control virus AdLacZ. [0099] Fig.

13 (a) shows the results of comparative investigatiernef eaneef-eelerooa/015221)

proliferation inhibitory effect by #ree kinds of adenoviru.ses. Wild type

adenovirus (AdWild) showed potent proliferation inhibitory effect in all

.. cells, whereas ad.enoviruses (AdMK600 and AdMK2300) having the _

- administiptiemipeopis RBePsRewad thepdnradisrisnmsitsryiikeeesisnn mghayed
. expressing U251MG, LN319 and U373MG. These results were well B

wwtitumor;gfieqt iy hUﬁ?M%sm@%mmLﬁaawmsa&are@si% ity phbhataressing

o ctivity, The adepovir K600 showed more potent proliferati
midkine, S0 LRSI Al G K 3358 Ao Q72 00 BEE, Shbrh mrked
: lenath. [0100].Fig, 13 (b) shows the results of investigation. ofadenovirus ..
e e o the B A et R L P

injected ARe fFigure, ADMK600 having E3 domain exhibited about 10-fold potent
~  proliferation inhibitory effect than that of adenovirus having no E3 domain

(0102] FEASMKER0-AER)IRLALLEg 11345 whews he-reskits of Rvestigation ofsoo)

antitumor effect of adenovirus in a nude mouse subcutaneous
was infeli@asplafiationfepdelief ahouhs-10%mmy dideveter wmaesinihe chiGer gene
black rhombus marks represent the results of administration of wild type
therapentadepoyitdsthAd\étdn biackmguareamaksprepiegent the fredulisiofration of only
_ administration of adenovirus ADMK600 having a midkine promoter, black
- Ad-MK6tHanglehmarsrispres ittelkesuits'ciddemliistremionsod atdetioirgsils. Above
Ad-B-gal with inserted LacZ gene, and black round marks represent the
mentiona@${AE b W@ B0 sI0 7S RIIRETT P2 00A0 P53 23y e3 onefimRitratioH ok > mm -
_ _only PBS buffer. As shown in the Figure, only wild type adenovirus .
- massive QB ch eSS bR i IEDBYM @ WGBTS BRdHESERAn 1A or
R 73MG expressing .midkine, AAMKG600 as well as AdWild gaye .
only Ad S A AR UAFTER EPR Moy R SR SRS A HRE Ry vocks.
. tween the control.with injected only.PBS. Huffs Lthat with . jpjected c
The. ces i 8 155 Pt bt oot g g T bout g of

administ UGS PIAMPRL A6 00N wasinfeeied tg, the gander gels aRd heuls of
antitumor effect of the resultant cancer gene

- administration of the cancer gene therapeutic drug of the present invention using 293 celis

-.and A549 cells as carrier cells, respectively. As shown in the Figure, administration of th_e_
cancer gene therapeutic drug of the present i11§ention showed complete disappearance of the
tumor. Administration of only Ad-MK600 showed almost no difference with that of control.
[0103] Practically, favorable therapeutic effects on the ovarian cancer zmd malignant glioma
were. observed by application of carrier cells such as A549 cells and 293 cells and adenovirus
having 1A1.3B promoter or midkine promoter as the oncolytic virus. The midkine promoter
can be used for various m_aﬁg_nant 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
adenovirus 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 Oug/ml on the



therapeutic drug of the present invention was compared to that of

administration of only Ad-MK600. In the experlmw,gg@agegﬁs(mglﬁ@@mm
cells were used as carrier cells. &bove mentioned U373MG cells were

transplanted. to 5-week-old nude mouse to give a 10-1.5 mm massive
tumor after three weeks. The cancer gene therapeutic drug of the present
followingflpanishbe eriRiyisMRecdwas adntifisteldd ait e adensy otbimecimshe

compared after four weeks. The results are shown in Fig. 14. In_the Fig.,

proliferatioy iRREEEY SHERS ?ﬁé%é&ﬁg%fi%%ﬁ?ﬁ.gm%f‘wnwoﬂﬁﬁkéw g The
"293" 9" w the results of administration of the ¢

results gAY Aot vl P ordE RSBt CaHRY SESAR Sl gD of

virases at lS %Se%% 1”er %Ff 1% ?AS:P q%%? %\rfo‘ g ﬁh%wn zlilamqglé:tlgﬂo% m rfmroigaSO(;

e cancer gene t erapeutlc ug O e present inventi

and the &%m!ﬁ%ﬁ disappeaianaesf g, ol AdmInEEaten ggx MGFM@% the

showed almost no difference with that of control. [0103] Practically,

adenovirf@URFRRIE therareyl eﬁ%ﬁ&%ﬁﬁ&h%@ﬂ&'ﬂﬁ? caneer ARg-malignast giemaonly
were observed by application of carrier cells such as A549 cells and 293

adenovirGeHsmiskadgpeVvirus having 1IA1.3B promoter or midkine promoter as the
oncolytic virus. The midkine promoter can be used for various malignant

[0105] Nenmais i0additiaatocmadigriant giomaand lsicahsidereti veffeptive in thente of
cancer therapy of other than malignant glioma. [0104] [Example 5:

10,000 cHifiveritesdf RenandeAtbnonatié prbliferatonddtibitorgeffestrofion of 50 ngfml;
adenovirus AJdE3-1AI.3B] Ovarian cancer cells HEY were cultured in

Sug/ml, 125weinplate Bte/vatecsf 1z000 euiBAVEharfdFESOA{PASAdHEE atdenovirus
‘concentration of 50g/ml, SP/mI 0.5g/ml or Og/ml on the WO 20051037322

AdE3- -LApER Ipeagdrsh b221) ¥3ilol iHowine Hisegae t’ﬁ@@;‘/ﬂ%&fﬁfﬁ}bé Hdervnggins

AdE3-1A1.3B was added to all. wells. The proliferation effe
was evalyaied by Koo iRl oV tmted Hip 188 E;[éfﬁégf éo&{ygl %23/ felt the

verucal '28?13\)%5)m quta ]85%6' ?HET&/L%& ni&lo(ﬁllgts%a thlcr)ﬂﬁl rglgnasgclll\]/ F rna tis(\ég{)cv%)m the _
d trat f F 4 d t .
e, oGP LSRR AL SRS A 0

: prohfem?i%ﬁ\%ﬂgkﬁgqyteﬁ'é@(!qooﬁgﬂfgf%% REHBIQNS effgghiteaReRlively, to that of

[0106] Fuuhelmme the ovarian cancer cell line HEY was cultmed in a 12-well plate at a rate
of 10,000 cells/well and FeSO4 was added at a concentration of 50ug/mi; Spg/ml, 0.5pg/ml or
Opg/ml on the following day. In addition, the cytolysis type adenovirus AdE3-1A1.3B and
- 50pg/ml of S-aminolevulinic acid (ALA) were added to each well. Only the adenovirus was
added to a control. The proliferation inhibitory effect of the adenovirus was evaluated by ICs
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 ICsp in each condition. As shown in the Fig.,
concurrent administration of 50pg/ml of FeSOy, 50pug/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 FeSO4 50pg/ml of ALA and the adenovirus showed
about 700-fold proliferation inhibitory effect to that of only adenovirus administration, and

concurrent administration of 0.5pg/ml of FeSOy4 50ug/ml of ALA and the adenovirus showed



adenovirus administration. [0105] Next, the ovarian cancer cell line HEY
was cultured in a 12-well plate at a rate of 10,000x¢ellwelh#NEcrpa004/015221)
5-aminolevulinic acid (ALA) was#dded at a concentration of 50g/ml,
5g/ml, 0.5g/ml or 0g/ml on the following day and the cytolysis type
adenovirus AdES3-1A1.3B was added to all wells. The proliferation -
about 208kl iarolidsratiopinbébdasnettisotkn el anlariregvicse dnénifivetdays.
0107 The results are shown in Fig. 16. In the Fig., the vertical axis shows
(0107 28 4neataredvileshy df viraseound dBY inid4tniednditiom anedhownlingse the
“’ﬁf@fagi':!b%' 1%Iqé;ntin_istr ion ft50 /ml o[_ALA_ and the adenovirus showed about
P HOr S IitErAtiBh HhTBIEGH kT HA: 66 Adettvithé and e clevate

the iof qfiminis r_filt'on. 0106] Furthermore, the ovarian cancer celgline HEL{?“W S
e eccu\ﬁgre%flﬁldae (B[-Wésll plfgte&}ﬁ él_rfla({%mof) 0’046 @éﬂ?slfv?/téﬂrhn FEE80 \531 assay

revealed E}ﬁ'gi%gs@& %@Q&%ﬁwfeﬁ %’&8&‘0@%@1@%@& %‘ggﬁle%a%yﬁc%gaégﬁ 3@“{%‘1&{ of

following day. In addition, the cytolysis type adénovirus AdE3-1

* adenovirBPgioRieramine Ry ulinic ﬁ@%éﬂ@ﬁﬁ@%ﬂﬁﬁm&é@&%%tﬁﬁy can

adenovirus was added to a control. The proliferation inhibitory effect of =~

increase e agfeoovVitysvasavaluaiad kyiltHQatesdvedaysohie sesHlisaiRduction
shown in Fig. 17. In the Figure, the vertical axis shows relative

within thadeiipistration rate (vp/cell) of viruses at IC50 in each condition. As shown

in the Fig., concurrent administration of 50g/ml of FeSO4,50pg/nml of
[0108] AL\ Bndthenaderiovitupehbwed abebvlli©08kkoldyrdliferatiandnhiditorynd  its
= effect to that of only adenovirus administration. Concurrent administration
metabolifst ByhenaPReSOX 5oglely b Aememattated brdbirpoyivwednatbatism: This

700-fold proliferation inhibitory effect to that of only adenovirus o
compoungh ik RiSRN HHE ottt lmitidifativlizst d wothn shriedmamisgihsrapy
(PDT fAL-‘}‘g‘%’ the aden_oyfirqs showed WQ 2005/037322 :

) o BRI GAN TE 5245155 RHB S BRSiSliaffferation inhibitory effect to

' that of only adenoyvjrus administyation, [0107] As mentioned above, it wa _
01091 A R R e B e S Bty Sopeme

*proeins 4415 005G AEOOUILS ATESAAR I, AL AN EE BV 6 st i

Infectivity of adenovirus a maount of virus production, becau

: iﬁtraceihﬁégﬁliﬂﬁﬁ%dﬁ@@%%ﬁﬁﬁ@ﬁﬁ%mﬁﬁgwm N adeqoviisand R 3358 ns are
revealed increased amount of
involved in protein_synthesis', including production of the adenovirus if the adc;novﬁ*us
infected. Therefore, promotion of the porphyrin metabolism may lead to the increased
adenovirus production.
[0110] The cancer gene therapeutic drug of the present invention, as well as the cancer gene
- therapy of the present inventioﬁ, can forther increase the therapeutic effect by concurrent use -
of Fe and/or porphyrin compounds such as ALA. That is, concurrent use of Fe and/or
porphyrin compounds such as ALA enhances antitumor effect, even under an infection
suppressive condition in fhe 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 also in a haman body.

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



-adenovirus production. That is,. ALA and Fe can enhance antitumor effect,
because they can increase the infectivity of aden@yjnyssia-caneeir§el8o1s221)
and the amount of virus productigs within the cells. [0108] ALA is known
to be a porphyrin metabolite taken-up into cancer cells and its metabolite

_ protoporphyrin 1X is likely to be accumulated by the porphyrin metabolism.
porphyriy Riynperigs GhehHas P Rots-sepritidry effertcariidtbemiraiigikitagiorvgreif the -
hotodynamlc therapy . (PDT) of superficial cancer, together with exeimer
carrier C"d%}é‘lﬁé@“{ 9] Above mentioned protoporphyrin IX binds with Fe to give
eme and forms hence proteins such as cytochrome in. cells, The

(0112] f%&m’@ﬁsrétemgﬂa&w%|&%fdcmwgﬁ%%r9 SAHEFh tRetvatmgighe cancer gene:

{nt cho a ATP production and protein synthesis. Thus, the heme
therapﬁ:u Ic 0 resent inve

pro elfis’are” ivoive m%ro‘tl in synthesis, including production of the

The folk%gﬁ} OVIE%eg £§ % gﬂ%eﬁpssw){g%%tigd ou(%rfao gt’ugr%n%tﬁ%gqungl using the

porp yrin met m may lead to the Increase enovirus pI’OéXSX tion.

cancer gé%%f?érlg%ﬁeragﬁg gene hetanaitiediyg of the present invention, as well

as the cancer gene therapy of the present invention, can further increase

©10113] Athﬁrtslﬁefﬁﬂﬂwdﬁﬁﬁ%ﬁt(ﬁ%}@@ﬁﬁé‘ﬁfﬁnﬁxﬁ§€eﬂﬁﬁ%ﬂﬂﬂ BARRIMEherapeutic drug
: compounds such as ALA. That is, concurrent use of Fe and/or porphyrin

of the pregufiPRVBgsHURbsaRAbAenhances dntitlumesetest, @yeniusgenan in Fig. 7
infection suppressive condition in the presence of antibodies, by

using a anﬁelmmieongohthmﬁﬂgde‘spms& ¢aisedigthd/HejeRbeoh autenoviiths no1mal
production in the target cells. Concurrent use of Fe and/or porphyrin

immunecoynjpoundis tan exfrrantendntitGinos bifedt Hbtepniyl imwvshgdnit wisliseld was
model with immune system but also in a human body. [0111] In the

- Immum@éln@eragéﬁ%cﬂqéwaﬂ}ﬂu%ﬁvgtwféléh%wtﬁcmﬂfs FoD MBI BRI Qe ERdYor and
_ WO 2005/037322 (PCT/JP2004/015221) 36 porphyrin compounds such -
- twelve veelsy IAIEE QYAHRATEM G BRTERELY tHMﬁ%@hﬁp%Me@%%SMWﬁiﬁe@a? jgpate of

110 o SRR L e A ot e RS THER R e v

the above menhorlcd adenovirus AdE3-1A1.3B at a rate of 250 vp/cell were administered in
the tumor. A non-proliferative adenovirus having no El gene w.as used as the virus fé:
.immuno_logicai treatment, more specifically, adenovirus Ad-B-gal with inserted LacZ. gene at._ R
the downstream of CMV promoter without inactivation' by UV. irradiation was used and
“intracutaneously administered at a rate of 1x10™ vp per mousé, The carrier cells, A549 ceHS,
were irradiation treated ai a dose of 200 Gy and were administered in the tamor of mouse at a
rate of 5>'<1()'6 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,
.“Ad—B-galﬁAd—AS 49” represents the results of the above mentioned experiment, “Ad-A549”
represents the results of administration of only the carrier cells, “Ad-B-gal” fepresents 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



The following a series of experiments was carried out to optimize cancer

therapy using the cancer gene therapeutic drug of the:jrsasent Bvemtiam s
[0113] At first, an investigation of #7.vivo antitumor effect of the cancer

' gene therapeutic drug of the present invention was performed in a similar
manner to the experiment shown in Fig. 7 using a subcutaneous tumor
and graphddfe| RiotisEROBIBLIBXE SIS PrRBIEPIFitT Rethiaifrabitacaypstems long

) eriments, (C57BL/6XC3/Fle) Fl mouse of 5-week-old was
period. iﬁ]%gli’ﬁgﬂ W alivaRcE B 'tne abHiRIstAtS K o PUIHILRT i nRSgiegerved in

“Ad-B- ?I}x Q,d twelve weeks later, ovarian cancer cells OVHM were
' gSubcu aneously transplanted at a rate of 1X106 cells per mouse to form a

[0115] z'iajn%{iﬁ‘m {nt-gg%@ %Aﬁ!ée%t? %H%l@%ﬁ?ég) df‘ ?gtggen 6&*11 th%i NRunolo gical

mentione enokus A at arate o Vp/CG were

'tmatmeﬁgﬁﬂm'ﬁ[ﬁr@gtﬁb & fynaef; %@%v@&ﬂ'ﬁfﬁ@“ﬁé QUK DaUING AR Ely carried

gene was used as the virus for immunological treatment, more

out as SREGHICRIY, %‘%&@HHM&)A%@%WEWE&%&@%?&E@ geneakringn intervals and
downstream of CMV promoter without inactivation by UV irradiation was :

infectiodsgd@an virtragdEmesushmdminisierad\atsd wte5XL0381vp per mouse. .
_ The carrier cells, A549 cells, were irradiation treated at a dose of 200 Gy .
[0116] &hed werasacimirisiesed incth tathex pfrimeuse at ahwate of 5106 ¢allsmpilh). n
~once and six times in total. [0114] The results of the above experiment are :
- each grshbw/iRif ¥ig. 889¢),ai@{(Bwih aalchigraBhy "AdrBagalae1AB48" of experiments
B represents the results of the above mentioned experiment, "Ad-A549"
with abexsreapmionnd résiis brbeminietrationlol oniyaws cartierasis, MhddBugalks and

represents the results of administration of only the Ad-B-gal for treatment

- 16-22 ViRetad PGS Yol RIS o@ﬁd&ﬁ?elgtﬁf%glaﬂa h&esmgoﬁwe?eﬁﬂégéhés shown

the results o ad inistration o P uff Num (h e|n a
oy 1= U SRS Pty HCBL-FH VAo 15) KB riin above

mentio S (S5 3%4 §1@°§§§ %%; %ﬁﬁ%@g‘é 1 A

expeun’i@ﬁt?b\?ﬁé\ﬁeﬁ{é%ﬁﬁ\Rttﬁuﬁdvﬁl%ﬁﬂt%zﬁﬂ&w??ﬁ&{{bﬁﬁﬁb QR IOLAAANE he virus

period. As shown by these graphs, a potent in vivo antitumor effect was
for imARSOMEHLIN AdR:aal- A APAYeaction by T cells is considered to become

predominant at about 10-15 weeks after the administration, com_pamd with suppression of
infection due to neutralizing antibodies.

[0117] Above mentioned édministration interval is preferably to be short in consideration of
the clinical application. Then, whether the above mentioned administration interval can be
m_ade short by the use of inactivated adenovirus Ad-B-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 imadiation was used as the virus for immunolbgical
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



[0115] Administration interval between administration of the adenovirus for

" immunological treatment and that of the carrier celh wasdnvestigatechodhis:21)

experiment was similarly carried8out as that in Fig. 18 except for the

various changes of the administration intervals and infection of

adenovirus AdE3-1A1.3B with carrier A549 cell at 50 vp/cell. [0116] The
‘used as ﬂ}feguﬁ 8‘?&?‘1’@@%9@%’%&%@8e@kp@ﬁrﬁl%‘h‘@ AHE-rbing3h 0. Y et afepusly

éln each gr '2-4w", "5-9w", "10-15w" and "16-22w" represent the
administepg Lﬁ&sﬂdﬁt@x& %@mgmﬁh%ﬁm IReARGKE U SAHRAR AT Rt Brervals

2-4 k k Kk d 16-22 Kk ti
e R AL B, A T
infected vﬁ‘?hsﬁm ade o%?sef%l%r?i tlg% b%St %ﬂ%t'ﬂfngé Q{lg%"t 19%@!' ij\fh Slice in

ove mentlone ministration mterva was set at 5 Wee

each gmu%h%ﬁl%}{éhﬁﬁ?ﬁ‘%%ei@tsi%?ﬂm?nf@ when the adenovirus Ad-B- gal Wlthout

ihactivation is administered as the virus for immunological treatment, the

[0119] FleTl1eartian ycT eetigdsaonsisaieditn becaraen jy esominantat abeut above
1.0-15 weeks after the administration, compared with suppression of

mentzonemfﬂmﬂ%ﬂ@ﬁ&l@m newtralizingantibodies: [0k 7hibevéomientionadmnent. In this
administration interval is preferably to be short in consideration of the

experimealinicalrapphit o bl Ve \whietiver thenabdve mentienedladflinisttation 0 vp.
interval can be made short by the use of inactivated adenovirus Ad-B-gal -

The experinthetvives fowitednanbloyidaritredtinéhring iwestidate A s sieaivion above
Fig. 20, it was found that when the inactivated adenovirus UV-Ad-B-gal

| menuone@ya@uwrmmaﬂénlmgals@@ﬁa@ttwé wué'ff@kﬁmﬁﬂﬁrr@mﬁﬁoamt’ré%tméfnthﬁh@te of

bove mentioned administration interval set af four weeks or threﬁjwee S

UV-Ad-feihe falorable ARTEARGIERES, THENIE Th it OB Ve for o Tat of

OV-Ad- Aol 0 OB B OERTBb E@amb"a”??oa&?@i’&iﬂﬁ‘iﬂ?@i?&"’”

o0y AR S e B PR AL B A b i
© (tumor V%Q qgé%%ﬁ?%%b@v%y %?89 Q%%‘?%—h %?1”@?9 1%?15%&!;3(1‘[&6?1%" administered at-a

immunological treatment, the above UV-Ad-B-gal was intracutaneously

rate of 1RFTNIY Ségf%lqoﬁ'é@d?éeaﬁ&lwy FRALMOUSE PR @ROVE MMRAIPHe an cancer
S

administration intervals
cells OVHM were subcutaneously transplanted at a rate of 1x10° cells. Simultaneo_usly,

SQUANMOouSs ep. cancer cells SCC7 or ovarian cancer cells OVHM were subcutaneousiy
transplanted at a rate of 1x10° cells. Then, AdE3-1A13B infected A549 cells were
adm.inistéred at a rate of 5%10° ceﬁs to mice six times in a formed 5-10 mm tumor (in the Fig.,
shown by “OVHM-RT+Ad-8-gal~»-SCC7” and “OVHM—R’f*i-Ad~B~gal-+>OVI"IM”). The
administered mouse showed marked inhibition of tumor growth and proliferation in
comparison to the control group (in the Fig.,, “SCCT” represents SCCT tumor treated by the
carrier cell without tumor vaceination, 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



were set to three weeks, four weeks, five weeks or six weeks, and carrier
A549 cell was infected with the adenovirus AJE3-¥A1.@Brata retewidoisian
vp/cell. Number (n) of mice in edéh group having 10 animals is shown by
n=10. [0119] Fig. 21 shows the results of investigation of dosage of the

virus when above mentioned UV-Ad-B- ﬂ%al was used as the virus for

hung Cmﬁ%ﬁ%ﬁ%?oaqéai treAieRt 1 THIEh diadHREnt 8 Fet dptReiadvn.-mlgag virus
AdE3- IW g in ngeﬁl(f)r‘%g )%1506 v% to 1x101%\r/p Thg exg)erlment Wa?ixloﬁ

carried out Simi ar C%?Be%s L CEBERLBHJE & Tate o
1 ntio ﬁj |strat|on|nterval wa x weeks. The res
plir b AR IR R R

al a rateecgftefkl(ﬁr@éﬁsthﬁléeﬁﬂge i fﬁ‘éeﬁ?g% UK& B- ggl Was.eat ﬂ%g@(l%\)ﬁ%@’) also
the experiment shown in Fig. 20). [0120] Fig. 22 (a) and (b) show the

showed (REMILR QﬁiWi%ﬁHQ@FQﬁr%erﬁR{ﬂf sﬂmmmw&at@%&ﬂmgon to the con[ml'
vaccination). Above mentioned UV-Ad-B-gal was intracutaneously

group (iadminisiered araVraRRkiohld Ovperimesiseandaiiprid dayi: gl without
' tumor vaccination, irradiated ovarian cancer cells OVHM were

tumor visubhcuismesiislyntrardilaptedeala raieniivilobcells. Simultaneously,
squamous ep. cancer cells SCC7 or ovarian cancer cells OVHM were
[0122] Sbboutawebostyl tanplahted ding vatecofitixito6 citst TherhcAdESAL 88n by
infected A549 cells were administered at a rate of 5X106 cells to mice six
- tumor vaﬁﬁégtiﬁrawmhfﬂé@%emokmﬁmﬁﬁ@m% ¢adsFig., shown by
' VHM-RT+Ad-B-gal-SCC7" and "OVHM-RT+Ad-13-gal-->OVHM"). The
10123] Qm.ﬁméf&&% IR AHAEBRTATEIEEN BIEEHOrGGvite aatiter cell was

iferatj th t the Fig., "SCC7"
1nvestlg§te§.fe S CETNEE (B30 53 tnd ESor EAR dhRGUAGHGPeA amount of
adene\/lms” Al %goln ?@%9&'&”\4@3; Bt%O%/ tl"tﬁweé (e 1(9¥ @Elég?(ﬁgﬁ—rle) Fl

out tumor vaccmatlon speC|a e tumor vaccination with

mouse zf{ réig{?é%q SQY(IFI Mefﬁ) l% %ﬂﬂ éhﬁeﬁ?cr&ﬂ %ﬁlltg%ﬁﬁbeﬂﬁmfloégh%gngmjmﬂof 0.1%, -

tumor completely disappeared in all micé without recurrence

and it #3sSHRVRIPaLESYIR @LInyestgalion ok lumaMAsENAloRWIt L ract due to the
non-small-cell WO 20051037322 (PCT/JP2004/015221) 39, lung cancer

adminisO4hcsllsadndhis.expey 'M@%Ngﬁa¢%%ﬁ%%@ﬁﬁdw{?ﬁﬁeﬁigv|m In the T1g a,
-~ adenovirus
right bar represents the results of administration of atelocollagen together with adenovirus
AdEﬂ—l.SB infected A549 cells at a rate of 50 vp/eell or 250 vp/eell. Left and central bars
represent the results of administration of adenovirus AdE3-1.3B infected AS49 cells at a rate
of 5 vp/cell and 50 vp/cell, respectively (o atelocollagen is mixed). As shown in the Fig.,
simultaneous administfation of atelocollagen dramatically reduced the death rate 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 nentralizing antibody
by the atelocollagen.
[0124] As shown above, simultaneous administration of atelocollagen 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.



AdE3-1A1.3B at a rate of 100 vp/cell were subcutaneously transplanted at

arate of 1X106 cells per mouse. After 40 days, ov@ianseaneeteals 00a/01521)
OVHM were subcutaneously trangplanted at a rate of 1X106 cells. The

mice (in the Fig., "AdE3-1.3B-infected A549->OVHM") also showed
marked inhibition of tumor growth and proliferation in comparison to the
- After thafoAtidNGRIURTER theSFiaYesORAN ikepids 8O R Khitumipetioated dsietheirus
carrier cell without tumor vaccination) with marked improvement in |

Ad-B-galsagpaceatev g1 aise Ve ekt d T Sstisshiv tHat it hébsRtRiiRabF | mouse

drmini effect can be obtained even by tumar vacgjnation with different kinds of
(adminisirafion et rioAs) THER, the eMEctof Alfnintau-atisirsfistetodsiragemoor cells
together with the carrier cell was, investigated.qIn this experiment, A549
OV B LB RS o1 LR G6T (RO AS oA g0 mm
¢ avere.adr i ist( red to 5- to 1_0-v‘v ek-0l( ‘5.7B [6XC3IHe mouyse at a
o B T S R e B R AR s

mixed w1903 @H@s,itvy%?éd@é/@ﬁgQﬂﬁgrvggﬁghelr the death rate caused by the side

effect due to the administration of adenovirus was improved. The results

[0125] IR sheR G 2AaRuthe-Rigama Jighthar represents itheciesulitiPidenovimus
administration of atelocollagen together.with adenovirus AdE3-1.3B

AdE3-1fetied A%4Q eelis atpacate.ef SQamiestear?bOvpleall; et aref eentralnd 293
bars represent the results of administration of adenovirus AdE3-1.3B

cells infinfedtedidadénoelisatalrdd Of B¥plicelkanthbQ ¥ pineliirespeciivelyi{nged at a
_ atelocollagen is mixed). As shown in the Fig., simultaneous
rate of Bamﬁﬂgttaﬁml‘@ipami@e‘lyllélgéinednamntfoalhnﬁeabhuhdsﬁmmdeaﬁ’hmtetwo kinds of -
- caused by the side effect and the administration dose can be increased.
carrier cHfieapBaicaticed Bixthmenhibiioh Shasundyins disparsiofiaid the and (b).
blockage of anti-adenovirus neutralizing antibody by the atelocollagen.

I case i ATREHENAMYvE i ditd e sidad st atibh SardcatiBendsnavirs
' rrier cells suppressed the side, effect angd a high dose_administration of -
e e e e A VTR Fd gl WRORRRT Tovse in

" the tum(l)%ctlvatlon treatmentwaﬁ admlnlsterﬁd once, twice ?r tgrlce n

nto a.
Or one admimsiration. G -CAartier ce % were .h {HII} sferegt Si% times i total, The
mouse, fo Increase anti-adenovirus antibody in the blood by 'the booster

results ﬁg%%BM{QHZQ%S/ 9@7(;3??%}55) ?DT)/JEZQQ%%'%]QHCf' %ig 26, “X17”, “X2” and =;‘X3”
represent the results of once, twice énd thrice administfal‘ions of adenoviruS'Ad—B—gaL
respectively. As shown in these figures, carrier cells showed antitumor effect even in
anti-aderovirus antibody positive mouse, caused by the several administrations of adenovirus
Ad-B-gal. The mixture of A549 cells and 293 cells used as carrier cells showed superior result
to that of administration of only A549 cells.

{0126} Fig. 27 () and (b) show the results of investigation of in vivo antitumor effect by
administration of carrier cells (A549 cells) infected with not only adenovirus AAE3-1A1.3B
but also GM-CSF expression vector, and further together with atelocollagen. In this
experiment, adenoviras Ad—B—gél was administered once, twice or thrice (every four weeks at

a rate of 1x10" vp) to S-week-old (CSTBL/GXC3/II3) F1 mouse in a similar manner with

experiment shown in Fig. 26.

Then, ovarian cancer cells OVHM were subcataneously transplanted at a rate of 1x10'% cells



After that, antitumor effect was investigated in each mouse. In this -

experiment, adenovirus Ad-B-gal was once, twicevas ihyieg,adminisiensdo: sy
to 5-week-old (C57BL/6xC3JHe)4H1 mouse (administration at every four '

.weeks at a rate of Ix1010 vp), thereafter, ovarian cancer cells OVHM
were subcutaneously transplanted at a rate of 1x106 cells per mouse to '
per mw?snﬁ%@ié%wlfuhﬂfr/tamqrw&ia‘éewc@mé%lemwér@aammmg&emmémw
' tumor, A549 cells, optionally mixed with 293 cells, were used as carrier

cells) WIS OIYSIeitARe DY Hikiires BF ABHENE Ant 283 R hsHecafignovirus

inf ith adenovirus, AdE3- t a rate of 50 vp/cell were . -
o AP S SR s SOy
a GM-C3fenaurys AEF:IALAR §aate 8&&9@’&’%&@ were,pdministered ata - ey

rate’of 3.75x106 cells, respectively, in the tumor for one adminis ration;

promotef) RSEAULKINGISHEQarFiRS Hﬁﬁé’@ﬁﬁ‘&g%ﬁiﬁ%@dﬁm%@J@nﬂ%@teﬂﬂ?in the

results are shown in Fig. 25 (a) and (b). In case of administrations of only

tumor atAodPeCells, X249 celts infeatedwith adepovius: AdEEMYAIRB &t 8.131¢ O one

o 50 vp/cell were administered at a rate of 7.5X 106 cells per mouse in the
administiutivr. foliapevagniipstration e daiipicetisierg administered six times
B in total. The results are shown in Fig. 26 (a) and (b). In the Fig. 25 and
[0127] IFigi2e,7'Xit), 4x@"(and ABs-gepresdRBhe [eSRItEBIORIEE répieemaditbricalts of
administrations of adenovirus Ad-B-gal, respectively. As shown in these
“above mfigtirswdcerpienioells SHowedadntibiliorletletBEvsnrirscattidadmoltirud six times
antibody positive mouse, caused by the several administrations of -
(46) adrB@eBIAIS AGGRE TR ML el HarscsoNs e ogieet & dBad 4d 3B at a
‘ ;4 arri?r e,IIs,Fhowedisupe‘rior r_s'u%)é\} dhat of administration of only A549 =~ .
rate o e}’lgﬁ‘b?i%]‘ﬁé‘.“ﬁ-‘?l(% %\h%fe(ﬁ()? sh STEARE BHIAVELEGTSIPRE s bW n in
o . _antitumor, effect by administratiq rrier.cells ( ),cells) infected with
the T S AR o A s S TG el Rt i

vivo an[i%qb%réﬁi%ﬁgqgﬁtqﬁﬁtw 'WS%%&?I?&%”a%ri]ﬁils?tﬂt}llgnse SRS leg(f ){IE{HIS&H once,
. -B-gal was administerea once, twice or thrice (every rour weeks at a

twice an@{ﬁrﬁfe%&%%t\fm&95561"\@%5'(9&1(5:@3%%@{(:3/ H3) F1 mouse in a similar

planner with experiment shown in Fig. 26. Then, ovarian cancer cells

01281 ARIMMwere sHbgutaneeusikdianseianted Al ale kO LR SRIBMG ut also
20051037322 (PCT/jP2004/015221) . : -
GM-CSF expression vector to the carrier cells is very effective in cancer therapy.

[0129] Fig. 28 (a) and (b) show the results of investigation of effect of intraperitoneal
administration of an iron preparation at the time of c’arrit;r cell administration. In this
exiaeriment, adenovirus Ad-B-gal was once, twice or thrice administered (every four weeks at.
~ arate of 1%10% vp for one administration) to 5-week-old {C37BL/6XC3/He) F1 mouse. Then
ovarian cancer cells OVHM were subcutaneously transplanted at a rate of 1x10° cells per
mouse. ‘After formation of tumor with 3-10 mm diameter, irradiated carrier cells were.
administered iIn the tumor. A549 cells infected with adenovirus AdE3-1A1.3B at a rate of 50
- vpleell were used as the carrier cells and administered at a rate of 7.5%10° cells for one
administration. At the time of carmier 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



41 per mouse. After formation of tumor with 5-10 mm diameter, irradiated
carrier cells (A549 cells) were administered in the twwmars/ e cadieroelfs s
were infected with adenovirus A4E3-1A1.3B at a rate of 50 vp/cell and a
GM-CSF expression vector (a vector with inserted a GM-CSF gene at the
denovirus El gene deficient site and at the downstream of CMV

romoter) at a rate of 10 vp/cell. The prepared irradiated A549 cells were

O o oMo A TA O 6 0005 1 OH A THEHNb B e

dhreediges. dministered.in total. 27] n Fi a)
.eXpmm Ad-B- gal-->é,26\<‘§Ejé}al |:E§I% BiBJﬁG Csﬁﬁpr’“éipre]%ents hegre%zlﬁf(ts 8% asd(B fimes - (%6)

administRGHRODLESXPLRMETh 5 l’f@c%fﬁ?liﬁggtgdlﬁltﬁ’B‘déﬁg\rf?%iq%ﬁ}gi %f%’lg at a rate

six times (x6) administrations of carrier cells (A549 ce
of 50 vpadginevifissidab3al Al.38at 8 7ale Qfedl Y&/ chlbindhetumenat asaie,h in the
7.5X106 cells for one administration. As shown in the Figure, three times
Figure, thaeninistrationsinl $idfcasl Af. 3BHGMESES Bhowed IoaI POIGR! bviNOin vivo
‘antitumor effect than that of six times administrations of "AdE3-1A1.3B", in
antitumog|kaeck thawickaand siriderad mihisiatiotisn aderalitid AUB-Galn[0428]} case,
: Above results showed that infection of not only the oncolytic adenovirus
only thepeargiio caly-ESFERpRégsIsA vaBtakotse. chwiier ealistisiverydefiactivaions of
cancer therapy. [0129] Fig. 28 (a) and (b) show the results of investigation
' adem"‘rB? ffettlintraperitoneal administration of an iron preparation at the time
' (0131 fcarrler&fell administration. In this experiment, adenovirus Ad-B-gal was
1 AROSS TRAEE SPIRVRSE Bafndi s B {RARYS e RS e sauaiker seH Xt o iron
for one, lnlsIratlon%t 5-week-old (C57BL/6XC3/He) Fl mouse.

reparali ‘?}I 1S Ver Clive in ¢an
preparatig en ' ovarian cancer Caite R -were subcutaneously transplanted at a-

{0132] Trl?éﬁ qf Pﬁﬁl’gﬁoﬁe&@sg% e y%cﬁaf\&? LI ﬂ;éoﬂ El%j tg ?a}ig%g s before

|ameter irradiated carrier cells were mlnlstere |n '[ e umo

administBRISINRStec with adengvinys AJEArAt 3B A& 138 R a0 R(ce 'W%e (fsed and

used as the carriér cells and administered at a rate of 7.5X106 cells

A549 ceDDG a6l IRiNdSHRHGR dARA B0 harieh Galb AdMIBIRURLIOM SRAEHXOS rae of
iron dextran (Fe-Dextran) was intraperitoneally administered as an iron

1x107 cadieparationeThesewesmmthrea dimesdX®) edminisiesedin AR 98 results
preparation was also administered in every

- are shown in Fig. 29. As shown in the Figure, formation and gmwth of tumor was inhibited

occasiong

by setting the radiation dose at 120 Gy or over.

01331 In én experiment using (C57BL/6XC3/He) FI mouse, Fig. 30 shows the results of
investigation of antitumor effect when the carrier cells (AS549 cells) were treated by radiation -
with various doses. In this experiment, adenévims UV-Ad-B-gal was administered to
S-week-old (C57BL/6XC3/He) F1 mouse at a rate of 1x10Y vp. After five weeks, the ovarian
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. AS549 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. The carrier cells were six times administered in total.

The resuits showed a more favorable result at radiation dose of 400 Gy than that at radiation



42 WO 2005/037322 (PCT/3P2004/01522[) occasion). [0130] In Fig. 28

(a) and (b), "Ad-B-gal-*AdE3-1A1.3B+Fe" represerits the/tesutteof mbov@is21)

experiment. "Ad-B-gal->AM-1A14B" represents the results of six times

(x6) administrations of carrier cells (A549 cells) infected with adenovirus
f.E3-1A1.3B at a rate of 50 vp/cell in the tumor at a rate of 7.5x106 cells

or one administration. As shown in the Figure, tree times administrations

" -1AlL " Sk tin vivo_anfi r effect, than .
s S e areap e G L S e
virus toCRIEIarels Was administered)in,all QREE WHGE ARGIBNCE 1 administered to
administrations of adenovirus Ad-B-gal. [0131] Above results showed that
J-week-dCqmbingsharhmirisration.ekthe gatierdsge] ik a?.irﬁﬂeprﬁﬂ@r%‘éﬁsi,sovarian
very effective in cancer therapy. [0132] Then, a radiation dose in the
cancer celtiationtEMpastite tieatmerbiethaaieneellsdbefore-adminstrationivag fier -
: investigated. In the experiment, 5-week-old nude mouse was used and :
formationB49urelis weheSitAdiatediandifierentidosedsaiid #vereHsbomanealislys dose of
transplanted at a rate of 1x107 cells per mouse, and the formation and
250 Gy yesnaHpfdstctemiorhrsiobsdrtednhietreSinfscare shohm aniRig AQEAEA1.3B
shown in the Figure, formation and growth of tumor was inhibited by
to the capigh§tHevanistioH8os/ sth 25 Gyredler fPa3pieein Expanttientcedingrere

.. (C57BL/6XC3/He) F1 mouse, Fig. 30 shows the results of. investigation of _
administipich i Feiftedt WheHHE Larie O RINBIRS RENR) Wi dtal se carier cell

odminis tﬁggio&e ithﬁ/ariou% doses. In thi%‘é@eriment, ader_loﬂg:ljjs CIIJ\/.-Ad-Er%aI .
- Was administerad to SWeBK-SIGIC7BY /63 3BT EI Ol & B ditahrg the -
fumor. Tpﬁ%gelgzé/r@ 1 [Jé\a‘efu‘.%‘?i‘ﬁ'fie} ¥ 18%%[5‘%}??9%%@%&'1%xg)e\(/ﬁnl\é%\(v 'ar\?orable result at
~subcutaneously transplanted at a rate of 1x per mouse. After _
" the infef@IRAtSN Of @5’00\58’)’/&@1,5&119 %ﬂiﬂ'%%t%e%aﬁfefs%ﬁﬂﬁd” @:tl?dgmeafavo’rable :
- dose of 50 Gy, 1.00 Gy, 200 Gy or 400 Gy were administered in‘the '
resnlts. tumor. A549 cells infected with adenovirus AdE3-IA1.3B at a rate of 50
vp/cell were used as the carrier cells and administered at a rate of
[0135] F15320@)cells foy prevadminisiratiom vehecasies Ceffsavereushotimesination in a
o administered in total. The results showed a more favorable result at .
similar eapeatiomdoseloft 400Gy thatgthat afiratliatioperiment, adenovirus Ad-B-gal was

dose of

administered to S-week-old (C57TL/6XC3/He) Fl mouse at a rate of 1><10.10 vp. After fo.ur
~weeks, for tumor vaccination, ovarian cancer cells OVHM-RT irradiated at a dose of 80 Gy
was subcutaneously transplanted at a rate of [x10° ;:elis. Then, ovarian cancer cells OVHM
were subcutaneously transplanted at a rate of 1x10° cells. After formation of tumor with 5-10
mm diameter, carrier cells (reated irradiated at a dose of 250 Gy was 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 7.5x10° cells for one administration. Together
with the carrier cell administration, atelocollagen (concentration 0.1%) was concur}:ently.
administered in the tumor. These were three times administered in total. The results showed
marked inhibition of tumor growth and proliferation in the mouse with tumor vaccination {in
the Fig., “OVHM-RT—A549”) in comparison to the mouse without tumor vaccination (in the

Fig., “A549"). The survival rate was also greatly improved.



WO 20051037322 (PCT/JP2004/015221) 43, dose of 200 Gy. [0134] Fig.

31 shows the results of investigation for the amoumtcofomfectionmefitirecso1s22y
oncolytic virus to the carrier cell4th this experiment, adenovirus Ad-B-gal

was administered to 5-week-old (C57L/6XC3/He) F1 mouse at a rate of

- X1010 \Y l-AF;{Ter four weeks, ovarian cancer cells OVHM were '
[0136] Uy HrARRI PRSP el REr OFEKIE e Rso Hiftet HsionaitiermpRtumor

offect to utrlpor Wgé%elq m tidlameter carrl r cells (A349 814?? ) irradiated at a-
Hosé &Y werd at s%%?&i T RE RO S K Gt O FaER SN
of adenokus AdE3-1AI.SB to the carrier cell was set 100 vp/cell, 250
vp/cell or 500 vp/cell. The carrier cells were administered at a rate of
Iﬂdusma7 #96i6g/ls for one administration. Together with the carrier cell
|n|strat|on atelocollagen (concentration 0.1%) was concurrently

[0137] A@dimefa;@aegat:v&hglétamngb%ﬁqmﬁﬁeﬁwmwg SAmINBLRERE i 9ibn can be
: The results showed most favorable result at the infection rate of 250 .

~ applied alplegllaland ligunsk thai sates0f-1B0-d0Rpplealkgavatavemble Fasulisor cffect
: [0135] Fig. 32 (a) and (b) show the results of investigation of effect of '
111c1ud1ngummmacmmat;mqmamossmﬂaheianarmm&tmélmmmmmr\ExgczBﬁbefnchlmsneous
experiment, adenoviru.s Ad-B-gal was administered to 5-week-old '
- carcinon{CH7UIERE Bk cRlaronsephtgeraioiet X1 O Tongpanken fdigestiseksydorancers
tumor vaccination, ovarian cancer cells OVHM-RT irradiated at a dose of
(e g colgmiCeRRges i?ﬂ@@méﬁeéﬁm?ﬁréﬁﬁﬁﬂ’én‘fé@cm ardtawtix 1oecells. (Ehehlastoma,
- ovarian cancer cells OVHM were subcutaneously transplanted at a rate of
- cerebral fumQTETRANED AR ERRSIThARTIF BRERSCRAR SO s diheter, carrier cells
treated irradiated at a dose of 250 Gy was 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 7.5X106 cells -
for one administration. Together with the carrier cell administration, '
atelocollagen (concentration 0.1%) was concurrently administered in the
tumor. These were three times administered in total. The results showed
“marked inhibition of tumor growth and proliferation in the mouse with
tumor vaccination (in the Fig., "OVHM-RI'-A549") in.comparison to the
mouse without tumor vaccination (in the
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Fig., "A549"). The survival rate was also greatly improved. WO
2005/037322 (PCT/JP2004/015221) 44 [0136] AboyeyRsuts:shownthal iz
the use of tumor vaccination provisies favorable antitumor effect together
with the use of the cancer gene therapeutic drug of the present invention.-
Industrial applicability [0137] As described above, the cancer gene
therapeutic drug of the presentlh/eéidn can be applied almost all

malignant tumors and can be expected to exhibit potent antitumor effect
including ovarian cancer, squamous epithelium cancers (e.g. uterine
cerV|x cance cutaneous ma, head and neck cancer, es

arcin
AGEREEr &g ﬁ’&%%‘ﬁbce “él t @%&&%ﬁﬁ'&é?& tRuly, edts i B“é?ﬁc‘é? OHCOEY tic

ancreapc caﬂccal heealte cancer a astric ca er neuerJ a
vir s 80 as ¢ [he on 1C VITUS a% {1 Umor ce na % nY Whewm.
ral tumor, mammal%/ cancer; testicular cancer- an prosta ter

meve/aqﬂ@@@ﬁq&za%asﬁﬁm FORYOERZ ASCIANS 1] A cancer gene

therapeutic drug including a carrier céll'to be infected with an oncolytic
(1)Vi5189 sgs to make the oncolytic virus act on a tumor cell within a living
body, wherein the carrier cell is selected from the following (1) to (4) cells:
(2Y(3dA4P cell (2) 293 cell (3) SW626 cell, and (4) HT-3 cell. [2] The
cancer gene therapeutic drug according to claim 1, wherein the oncolytic
(3vires 1o gl jnferted to the carrier cell has 1 A1.3B promoter, midkine
promoter, B-HCG promoter, SCCA1 promoter, cox-2 promoter, PSA
(4)pfdiotet.or another tumor specific promoter, according to a kind of _
cancer to be treated etc. [3] The cancer gene therapeutic drug according

Tiee clatiner gon? hehareiticibusnesigtibngitassisiselbcrdifeontlademmsirgs virus to.

herpes virus, lentivirus such as HIV virus, retrovirus, '
be mfected to the carrier cell has 1A1.38 promoter, mldLme pmmoier B-HCG promoter,
SCCAL promoter, cox-2 promoter, PSA promoter or another tumor speczfic 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 '
virns is selected from adenovirus, herpes virus, lentivirus such as HIV virus, retrovirus,
reovirus, vesicular stomatitis virus (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 I, further comprising
atelocollagen.

The cancer gene therapeutic drug according to claim 1, further comprising a GM-CSF
expression vector to be infected to the carrier cell before administration.

The cancer gene therapeuatic drug according to claim 1, further comprising an iron
preparation and/or a posphyrin compound.

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

to be administered for fumor vaceination.



reovirus, vesicular stomatitis virus (VSV) and any other oncolytic viruses.

[4] The cancer gene therapeutic drug according to-glabmskaferiher, /IP2004/615221)

comprising a vines for immunological treatment to be administered for

inducing a CTL reaction within the living body to administration of the

carrier cell. [5] The cancer gene therapeutic drug according to claim 1,

further comprising atelocollagehs f8}4G& cancer gene therapeutic drug

according to claim 1, further comprising a GM-CSF expression vector to
CANCER[ Gmfz%ded to the carrler cell before administration. [7] The cancer gene

1{1 peu ic g%% claim 1., further comprising an iron

SR eﬁf 68% PiR ORI CLYRR P8 A e e g rbo be infected with
rapeyti ording to claim 1, further compris Ing a,tumar Ny
an oncoly Qee\f ml%) éggre'g %r%ﬁrﬂ%cr é‘éc‘i]irilgstl%crﬁ 5 ABET n‘ﬁ)&’r‘ ' gﬁ\ﬁ%‘f@% éYEKl[Er&m the

carrier cel-ﬂi_si EgéPEHJApf\@ﬁL&QI Az&ﬁnﬁ?rsg@&% mﬁrﬁ%ﬁﬁl(\g %Qﬂg ?l‘if)%fl’l]ne prestgrl;}t‘mtltumor

invention includes a cartier cell to be infected with™ an oncolytic virus, so

| effect. Bedfud® dﬁ@éﬁ%f@@cﬁ’@g@lﬂ!@iﬁﬁﬁﬁ% 1‘3% QR INOE egﬂ)lo\{}{lmlﬂtﬂv 'MM 999}{5 the carrier
wherein the carrier cell is selected from A549 cell, 293 cell, SW626 cell

cell, the @REkHER Q&Ha@hﬁ&vﬂ’\@%ﬁ@t&ﬂt @&QWME alfest.Because &tﬂ-ﬁﬁﬁs@ﬁ $abse of
cell line having high antitumor effect both in vitro and in vivo as the carrier
conventiog@| kathiercamcer gene therapeutic drug provides more potent antltumor
effect in comparison to those of conventional carrier cells.



