WO 2005/ 037321 (PCT/JP2004/015220) DESCRIPTION CANCER
GENE THERAPEUTI C DRUG [ 0001] This 'nveQBwQQmﬁﬁJﬁk$%m&ﬁmwnm
. -a cancer gene therapeutlc drug, and a cancer gene
" therapeutic . nmethod using the therapeutic drug.
Technical field Background art [0002] Recently,-a
cancer gene therapy hasz@egpifiogused attention for
- . cancer therapy and a variety of gene therapies have
been proposed and their clinical trials have been
carried out. Anong them a clinical trial of a cancer -

er cells -was perforned by '
Cm%@ﬁmﬁggﬁﬁéﬁﬂ?gﬁgﬂgﬁcer gene therapy uses ovarian
: cancer cells PA-1 with a HSV-tk gene by retrovirus as

"the carrier cells and its clinical . trials for ovarian

- cang therapy as well as nmalignant nesothelioma
TeChmlc?r]efl%?i‘é)y have been carried out (see non-patent

[iterature Nos. and 2 sh wn | ate % | ver et al
-+ [0001 ] Khiy inysfacn waméfr@ AR € Ve i a7 & e gghe therapeuti

' performed a clinical trial for cerebral tunor (see
methOﬁ@ﬁnséhE'eth@rapwﬂerd@mr e No. 3 shown later). Its
' application for human cancer therapy, however,
requires human derived cells as the carrier cells.
‘[ 0003] A gene therapy using ovarian cancer cells PA-1
Backgasintihet carrier cells was also carried out by Coukos
et al. (see non-patent literature No. 4 shown |ater).
- [0002TRe@ndgnecintear gy thangy hacbeen fanused agbytianciovicaurser Wierahy and a
- specifically proliferates in tunor cells and the virus :
- variety 6f pefectbt@gdiet hatdiBeencmopoed andlthar ¢(jmicdudals haed bedn eanded out.
then the infected carrier cells are -adm nistered in
~ Amonk Berh Uirelinicl thigl ofHeCRRSr géﬂ@ihei@p? wshig\batrleri el sed pagformed by
' the oncolytlc virus. In an animal experinent, their

. FreemhReF BRErHi eAREY %éﬁérﬂléﬁaﬁf s oA NYRSanR e dells PRd] iwithoa BISV-tk gene
nude nouse nodel with ovarian cancer transferred to

by retﬁﬁﬁfu‘é Q at er@ﬁgﬂ[ &%18(3?% £pﬁfn%q tlid1d €A vaFi8n Nascer Ihedf} & well as

ove nenti oned ovarl an cancer
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- [0003] A gene therapy nsing ovarian cancer cells PA-1 as the carrier cells was also carried out
- by Coukos ef al. (see ndn-patent literature No. 4 shown later). This gene therapy constructé
an oncolytic virus which specifically proliferates in tufnor cells and the virus ie 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 wae performed into a nude mouse model with ovarian cancer
' trensferred to peritoneal cavity (see patent literature Nos. 1 and 2 shown later). |

[0004] Above mentioned ovarian cancer cells PA-1 show high proliferating ability and can be

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



mal i gnant nesot hel i oma. [0005] Application of PA-1 as
carrier cells in the cancer gene therapy Mbsiobysiitforapo040i5220)
oncolytic virus HSV-1 shoged no significant antitunor '
effect in conparison to that of a therapy with only

the oncolytic virus HSV-1. No frequent administrations

introdGétfonbst the HII-fegerierbyt fé&o‘?ﬂﬁkﬁ?x eOBMR exbREIBNE e HSV-tk gene. in
© virus, because of its neutralizing antibody in the:

“the tuﬁio@@ﬂe af@ Rb! 58k a&Bry0inthdmbr @ﬂéét&vasr(ﬂﬁé{hécﬁ a%_d’inelt'cﬁvfahﬁtt cancer or
- production of virus due to fragile cell hei r s

nmhgghﬁh%ghhg Rhlef ore infection to the target tunor cells
by cell to cell interaction, and |nact|vat|on of the

[OOOS}S’ABEE(%a%ﬁ Br PAS J&edﬁh'ié?lcélﬁ f’ﬁq}n.a @%gﬁ%ﬁ% \gﬁﬂ tﬁe oridBlytic virus

I cant antitunor e urt er nor

HSV-?@HN%H nc? S %Yl\ﬁlc nl?tnagl%rtmﬁc?lj éf?ec? in I:(}n%a?ﬁl ﬁ?% ?ha@r ?I ﬁagp?@xth only :

he carrti e i hica

: the Ochp}ic Vlrﬁgl}@ gg? %‘gqg&% ﬁ]éln&%f?ﬁthP? dur Fog 8#1# ﬁ?ccr gene
 ora PR i AR P nSt?alnﬁjbor? “afiifion gf P oot
 resulty mlgfl%?l'[??i@&?%lgoe AR BB ey iy, e e o8as | %@t:s%ﬂ tothe

patent ljterature No. 2: Human Gbne Ther apy _
tafge‘i‘@&@“— 9’@&@)’ Ci@@ﬂscel}\ﬁlﬁﬁfb%tﬂélnﬁﬂq inpepvation 8 fs. virys “S@’i %?ﬂ&f‘é‘tmhzmg
: 256, 1550- 1552, 1992 Non-patent literature No. 4:
antibody imiydadd ieaecsignifenss antithmoseliat23- 1537, 1999  Pat ent
' literature No. 1: International Publication No. '
[0006D BnuisT8Bre, patigitls @wn Eacertells pr Bbrablasis axpuses:as the carrier cells i ina
I nternational Publication No. 01/23004, panphlet:
clinicdd tsiel m&meﬂlalaoﬁmnhmolongwahg@rmrthaapjoI"lémsptmebae Sajuiresl ayng time to
the I nvention [0008] The purpose of the present
 get al sivigBtdetinlihs ahd Sodivéculher abowmilgeobl exddit@nd ifcnétumndindividual
new carrier cells exhibiting potent antitunor effect

differétetchBtsGAMARIdUBEALL FAE ARY ituSdifouldte gone ahketfectyi I US,
further to establish a new cancer gene therapeutic

[0007TRloRGMA teRX HePitbleNb. 2 : H@h»énm@%em@?ta boymorg efgbgct
using the carrier cells etc and to provide a new

i t erapeutic
- Non-rai %Eer'gﬁ}%g\r@s@?g?@%g %@ﬁgrhgﬂ‘gyﬁfggﬁfé%%”&%g%os/ 037321

~ Non- ;{a?g{/ht]e?gtgl(%%& ]35§31%ﬁc4 999 955811854 nl\égﬂt ors of the

sent 1 nvention nvestigatéd for solving the
_ Non—p%?e%\( fiterature No. 4: Clinical Cancer Research, 5, 1523-1537, 1999

. Patent literature No. 1: International Publication No. 99/45783, pamphlet

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

Disclosure of the Invention

Problems to be Solved by the Invention

[0008} The purbose of the present invention is to solve the above problems and to find new
carrier cells exhibiting lpotent 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 carrier cells etc., and to provide a new cancer gene therapeutic drug



probl ens and found t hose such as (1) nor e potent

antitunor. effect can. be obtained by USWBgmﬁmﬁgﬁ%kﬁm%mMmgmm-

cell line as the carrier cell in conmparison to that of

conventional carrier cell and (2) | induction and

_ raising of a CTL reaction within a |living body through

'lmedﬁgqhgﬂwggghﬁiékm§g|on of a wvirus for.inmmunol ogi ca
~treatment,. followed by adnministration of the carrier-

~cel | infected with an oncol ytic virus, gives a very.

potent in vivo antitunDr effect, and acconplished t he

Lﬁmnﬁ%§§ﬁ9&ﬁ§@yﬁ§5kgg [0010] That is, a cancer gene

er ape rug of the present invention (in other

[0009%95’1 Vé}ltglrs u(%fo.\;\hﬁfgo plg:tsérﬁ e %%ﬁanWer HR’S? é‘éf‘&él fo?vé?)ﬁ\glpé Rhe 'lbove.

esul s as's ar and can re
e T —
ret RS G SR %@%@fm%o P R s )

' pronot er ronoter S pronot er, COX- 2
: mductmn&ﬁaétrénsmg qﬁs@b‘f B witkjp adﬁ?“&)‘?‘?fg’rthf%% @I@bwlws&muon of .

promoters. Any oncol ytic virus, capable of infectia

- virus gmdiprwioldseaditiesnans, folewed byustsRingERiien ofidhe gyier cell infected

adenovirus including its wild type, can be used in

. with anhencplyiseitusi givene ivery, papriohywiccantitymee sffedts mﬁiuftccamphshed the

tunor specific pronoter, such as an ElIB gene

preserdéfieaii@nt oncol yti c adenovi rus of ONYX Pharmaceutical s

o Inc. and an E1A gene partially deficient type Ad5-A24 :
[0010RTeaGy iarcascavfgetinihempsittodrog oAthalpagrentin viditionf(oy otberreeds, a drug

‘ therapy) is a conbination of: a virus for -

kit fol roamde| thgiapgl ist b embrtémition cofb@ viaekiferi shenedogioal treatment to be
- inducing a CTL reaction within a |iving body to

admirdd&ed ifed ihakdifg a WTIareaatidd RithinCeliling dddy 3o adminigfatiorlof a carrier
to be infected with an oncolytic virus before the

' ceH oA AbRL 8l 'tcPBe RPcA&] %Fh MBS L IEVIARARKNE it MnfilRtAdn so as to
“on a tunor cell within the [iving body. [0011] The :

makeYﬂer dfﬁoié@% v%e p&%od%&%} cdlfl FRAIRR hﬁﬁg phiig oncol ytic

resent invention are preferably

. [0011?2%1] el oot ﬁblogi%gft{?saﬂﬁglt%ﬁd aleng ({l \;’ﬁﬁnmg BF RE$YdskhSinvention

I'VITUS SucC I rus, reovirus,

: matitis viFkus

one R ol PBL L b 5Ol gy o

s R R BT SRR L L Mg 9 B SRR virse
ation of the virus fo nol.ogi cal treat
Amowgb Qeeamse%“f%ﬁefrwora@r: resplis ?%WM&%&&? @al&h?é’l%aﬁﬂy used.
oncolytlc virus giving a kit conposed of three

(0012} Reafeiably, tsrasols ic virggof the present invention has a tumor specific promoter,
according to the kind of cancers to be treated, including such as 1A1.3B promoter (AL 3B
promoter), midkine (MK) promoter, B-HCG promoter, SCCA1 promoter, cox-Z promoter,
PSA promoter, or any other tumor specific promoters. Any oncolytic virus, capable of
* infection and proliferation in target tumor cells such as adenovirus including its wild type,
can be used in the present invention. Oncolytic viruses without a tumor specific promoter,

such as an E1B gene deficient oncolytic adenovirus of ONYX Pharmaceuticals Inc. and an

E1A gene partially deficient type Ad5-A24 adenovirus of University of Alabama at



kits may incl ude one or nore subst ances of (I) (4)
~ shown below, (1) Atel ocollagen (2) GVt GeFaqos;
- (granul ocyte-macrophage cojony stinul ating
~expression vector to be infected to the. carr| er cell

before adm nistration (3) lIron preparations (4)

Bunnﬁ AU AR), GRRRURGS (e.g. 5-aminol evulinic acid: ALA)
- %%16?JTogether with the administration of the virus

[0013f Phe L0908 ol% : ?@?tg#g% g%dqgftﬂé Fresdhlt nf\feh&‘&% b.lteﬁ rRre_ferably' '

37321 (P%T/JPZOOMO 15220)

o admnistration o tunor- ce
s nbn—p%ﬁ?&r&?&% Wpcaan%?c? gth{v)ﬁte?Vta N %bl rﬁvagaC |1anvt\{é)t Pc%tt?] ! f(y[aﬁt rr_\f)arti.on by UV
BT ORGSR T (T S—
| .__"tre.atm%ﬁﬂ%&ra%ﬁawgrwwgrogEaﬁ#rg'&%@ﬁﬂ83' of the present -

enti.on ises a.step, for |strat| n
10014} e garpigy og e PEsr Rl e R e Rl At ng@r-ﬁS‘% cells, 293
reaction within a favorable results as descrlbed | ater

- cells, SR 2% lisoHE- %F@be(ﬁafbﬂé celis) tapd @y qtherh %}W “d’rY& Agagr cells or

cells are particular| Y favorabl e anong
normaj gelisp Foitherepthien apamerpially auitnbly ¢ealditey aﬁ@wStRﬁi%Cé;ﬁeupf Crucell
irradiation etc. Inactivation by UV irradiation etc '
- may beaysedhdvboen nidnéiopsy AGd9 wetlnetd eallyi AWEZ6atelloandfHTRecells gave
virus for immunol ogical treatnent and adm nistration =
.. favorable telltscasrdeiseribed dtkr 1r{d0ﬁ&4ﬂoré’lpeafemb}masnhfcﬂrherafelltdnd A549 cells
present invention are preferably selected from A549
are pactithllaly A9&ableehloag (18626 cells, HT-3 cells (HT-111
cells) and any ot her human derived cancer cells or

[0015Naheedanc&! pehe tibapdigic, dakher the QTsRAC idlchioY@idngbk for cancer -
: cell lines such as PER Co cells of Crucell nmy be

therap‘ﬁ el a cORMYEOR IV ithd Oy ﬁﬁﬂ:gnﬁﬂﬂﬁogrc?a? Jrea@hdn® an®\2 5&1 rier .cell or

I1s and HT-3 cells gave [0013] The viruses for

 furthek mﬁkﬁﬁgmeqﬁlcoﬁzﬁ@ Qhﬁ?@fvn&?@ ﬁit'cﬁmtph%dﬂffqﬁl%etménmé%@tM&@ovel the
are preferably Bi rm ngham ( , may be used.

Kits m%gﬁ’]?éﬁ@&l%%r@g?&d’%@és/&@?%@)sp ol%ody to

mnistration of a carrier after a

m ned period, a step for at |.east one
(I)Atgf%gl%{gg{lrati on-of a carrier cell to be infected wth

@) RRERRCRerferimifariisn Sroe B Thh e sl RpBesith Sgpror o be
resent { ention . is preferably set to be two

infe“%g@k e Grrighredl 0 ?F&aﬂﬁ'fmﬁt&"} it han 13 weeks (more

(3) Iron prepa_rations : -
_(4)' Porphyrin compéunds (e.g. S—aminolevu_linib acid: ALA)
[0016] Together with the administration of the virus for immunological treatment, or 1t.)efore
- or after it, administration of an irradiated tumor cell (a patient derived or a geﬁeraﬂy available
one wi_th. similar antigen) is preferable for tumor vaccination (twmor immunization). The
. cancer gene therapeutic drug of the present invention may include such irradiated tumor ccli
for the tumor vaccination. |
[0017] The cancer gene therapeutic method of the present invention comprises a step for

administration of a virus for immunological treatment to induce a CTL reaction within a



preferably three weeks or four weeks). Preferably, (1) .
the dose of the virus. for inmmunol ogi ca{ngogfgﬁgﬂ?&nwmmm '
be set between about 105 vgral particles and 1011 - - :
viral particles for a patient [0018] The period from
the adm nistration of the virus for inmunol ogi cal :

humart bRB BRIl Qrdibs oRdBafep tcélmdn@rhft%f)a ﬁﬁedﬁ:l@nﬁﬁ%@ pErlﬂ@d a step for at
: oncol yt| cC virus act on a tum)r cel | n the human

e -.ieast d?}@dsbﬂmlms{rﬂl(ﬁn&f pggﬁﬁef‘%gﬂttb HE 1Bf%c¥eﬁew1\'ﬁ EH%ncéfY?hJ: Sirus before the - |
bet ween about 102 viral particles and 107 vi N

‘ _' admmﬁ% zts txg}alng {J& Adcoﬁvﬁ? v?rgg)a(yt%l%e[ Jg})r cé‘[ \R/ﬁﬂfln tﬁlff 3man l()jody

s/c erel ter referre

r h e
[0018]§Tﬁ$ 8er\f(pd grg nstg% r%[elﬁ%gtéaﬁ ogbgbihglﬁﬂ %llglg}rﬁ prg)rlé:%%% 1 etgeqtémcalt to the
_ S 3) the inf ctl on l'at
| admnbsgfég?%/t‘ﬁfgth?/|CPH§eft°cS"ﬁt H‘eﬂ£e ?;'1“}"8{- EERT | %H%RF“B% r&% ‘Le‘ﬁfv&gﬁr?resem
B artlcles for yatlent mnth antlbﬁ ﬁl K
: m"“’“‘f:ﬁﬁ’sist H’fﬁ@“tb petefove (e W(eﬁa])‘ Phaoipaddotot thre R Ly Feeks (more -~
L virus [0019] I n the cancer ne_ theyrap EIC ne%hod of :
prefer’tl‘q% tlHF%glgri:ﬁs qr ﬁ%rﬂ’qegﬁ? Pgégﬁl?lyo(rlr) the %15 t 1(: g)rus or immunological
-~ Adninistration of the carrier cell haV|
 treatmiehi WAY b8 S RotweRR At 07 Mualopretitlsy g 19y ofsral P%Efle%lif%roﬂ patient
a G\t CSF expression vector, (4) Adn1n|§trat|on of an
with anfibpdyp Regsdivaito dhe aivay, ovbile bewpery abent ddiyéahaaitisley and 107 viral
o 5-ani nol-evulinic acid (ALA)] together with the carrier
ﬂwmmmwM@Wﬁ%@@wmmmmﬂww%mwmﬁmmmwﬂms
. vacci nation together with, or before or after t f .
- throughi thesafiier célhmap dlecgt betiveen elztutd At virshgraeiicdeseqns! vine particles,
following (1) to (5) is preferable (1) Admi ni strati on
- (3) thefinfedtbncarerdfahe oetdlytiy virmd foathe morrier ople ataydre, sef Bptween about 0.1
: Adm ni stration of atelocollagen together with the

viral patile§eelf ¢hdreinfftérefdferedd bbhevpryEnt im@n200028) celhemore preferably .
cancer gene therapeutic drug of the present invention

| -betwebﬁ%qg@mﬁyﬁi @ypfeihe tvo VO 2005/ 037321
PCT/ JP2004/ 015220) drugs conposed of the virus for

[001 9!] Wbol:ﬁ%xc génet tﬁ@ﬁ?é[ﬁﬁt mbBol&f Q@bfé‘séﬁ eh&ghtibh, g)ﬁﬁfr‘ ®f one or

and the carrier ce be admi ni stered afterwar

more t?ﬁ%ﬁghglﬁirlﬁgl%gﬁ llefglggé/ance by adninistrati o.n B

nOV|rus and t hen

(1) Adt ﬂtrgttgf f'tﬁ@ %z}%helt (l}:?l ti@q%l[rhtﬁ[no? iLeriofj@vi ng been

oncol’ytrc vir provi des a direct
@ f\(@*l'{l%ﬁa%?n SRR BS SR Pl S gAY s
(3) A(ﬁ 1nlstrgtrgor\1M 0 ttl]xe Ca{'[{(]ﬂ? cell having been infected with not only the oncolytic virus, .
but also a GM-CSF expression vector,
(4) Administfation of an iron preparation and/or " a porphyri.n compound [e.g.
5.-amin01_evu1inic' acid (ALA)] together with the carrier céll, and

- (5) Administration of a tumor cell for tumor vaccination together with, or before or after the

virus for immunological treatment.

Effect of the Invention

[0020] The cancer gene therapeutic drug of the present invention is a combination of the two



IiVing body to the infected target cells providing a
very potent in vivo antitunor effect. ng&%k'§§1$dTnammmxuo _
further, use of a cell ling such as A54 Cella With 1520
hi gh antltunDr_effects.both in vitro and in vivo

provi des nore potent antitunor effect in conparison to

'. drugs E&ﬁﬁ@se@fof tl&oﬂi’tﬁ%i ﬁﬂxﬁhn&l?%lﬁélq eafﬂgéﬂt o ?quﬁl{msteled in advance and

description of draw ngs e graph

.the ceﬁﬁ&"\@elf he Heeﬁtlﬂlnfrﬁstat:d p«{f%k‘\}!gégg aﬁﬁrﬁﬂndl@@c% [rQ:{tX e r? %‘dvance by '

to ovari an cancer S ce

= admm?s?_r‘l&&{ rf ?]%f:n%ﬁ‘uir g%ﬁ%le§£ %{g%%t‘%ﬂ%sbx%f g}e{xs ndJ 1n Sﬁ-@téosq | g% céaﬁner cell |
havmg/ft)ee% tecWI tVFll A aclﬁlgo glatér?rh c{eeﬁ C(ﬁ};erc 1?(1‘[81&%4{ gﬁ?cé by infection -

ovar

_of the ao&wlg@ca i‘%ﬁ?ﬂ %0 EP;S!? gk@%ﬁﬁe\}l dlt ﬂlblagP ]tnﬁsenctﬁ? %tTLalrf]:Etctlon w1th111 .thef-
.hymg 31Pé)b en ‘Vclzti-r-, éug?egtg%ﬁjsﬁglog 1qgr§v\@|§8)5(85qt i nggfanlltu-lqpor effect. |

rollferatlon inhibitory effect of oncol '
[0021ﬁ8@ﬂ1 Suthenquse of @&eBdm@aﬁuFlﬂ &t Aod? rcelly wite M%a@@@n@eﬁr@js both in
' to ovarian cancer cells HEY in the presence of
vitro gpd | i plap  pievidso diners,  pelept eabendsy effent| iodpmppiisan & those of .
anti-adenovirus antibodies . at 1C50. [Fig. 4] Thegraph '
- conveghiewd carhier ¢edlsul ts of investigation of proliferation
: inhibitory effect toe ovarian cancer cells HEY using
~carrier cells of 293 cells, A549 cells, SW26 cells
-~ and HT-3 cells in the presence of antivira
Brief dextiiptiohi efsiraweings essed by cel |l nunbers. [Fig. 5] The
- graph shows the results of investigation of in vivo _
[00228[Hiz M gedphesthibwe theoeaaisyfipeolifadenoinhibitry Bﬂ‘fﬁnt@dvaman cancer
- carrier cells, using a tunor nodel with 10-15 nm

- célls m@ssmmg vhﬁmrceﬂlqrﬂwds cé?Meﬁdéh@L& REQHD Yl de MBI ATCHN
human ovari an cancer cells 1 in a nude nobuse.

[Flg ' R00R4 B 1RR% ﬁpqgéuaazgpﬂ{v@g@aaga o[fﬁdr@hfeﬁa]ﬁoﬁhﬁhi%ft@@heffect of

ows the results of investigation of in.vivo

oncoljh?mI {rﬁm "WIﬁEﬁFE&d R)fgel‘ﬂ@xc% t}{tc'aﬁler gﬁ@ﬁ)\/bﬁa‘ﬂ%g cqg@e?tcgﬁs HEY in the

arrier ce t unor

_presenc]@ cﬁ aﬁg}ﬁ“ Licg&lb Qb mdgre?@édsq%rbgnlﬂéﬁﬁlﬁﬁpé otgraﬁﬁsg rﬁogzhr% 'aﬁ)lnbodles at

[Flg 7] The graph shows the results of investigation :
in'vivo antitunor effect of a cancer gene '

apeutic drug of the resent .inventi Sin
[Fig. §ﬂ s WoresHitiael gt 101@(0??; esti/ aipropptrect of
npuse] w th normal inmupe system 8] The Fi gur
- oncolgffjgengviggspfrsted firarics e By (B4Eh 8h2o ceélé? fo Wgaaa rapgel ggllgHEY in

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

ICs.

at ICsq.

. [Fig. 4] The. graph shows the results of investigation of prdliferation inhibito.ry effect to
lovar.ian cancer cells .HEY uéing carrier cells of 293 cells, A549 cells, SW626 cells and HT-3
cells in the presence of antiviral antib.odies, expressed by cell numbers.

[Fig. 5] The graph shows the results of investigation of in vive antitumor effect of oncolytic
adenovirus infected carrier cells, using a tumor model with 10-15 mam massive tumor formed

- by subcutaneous transplantation of human ovarian cancer cells RMG-1 in a nude mouse.



admni stration of adenovirus. [Fig. 9] The Figure -
- shows a control mcroscopic .observati OQ,O%OSMQ (&q}ﬂ,ﬁ(wmsm)
wi t hout adnministration ofyadenovirus. [Fig: 10] Graph
" (a) shows the results of i nvestigation of mdkine (M)
MRNA expression by RT-PCR in human surgical sanples

 [Fig. @fThls ﬁ%}ih SHowRNhé Bsutd OMmvENRafi@B Bl 1Svitd ahttM@SE bAGE P Bncoiytlc.
- i ne (MK)  nRNA expr.ession by RT-PCR of four- -

. adeno@i@t!d infdcR@afier ¥BIY Qlﬁﬁgta t@hbPABEel Witlf10-35 W 3fastRE Affior formed
. and graph (c) shows thRe results of investigation of -

_.by su%&ﬁé&ﬁ t 1a1ﬁ§tﬁ)<5ne§1£’l u%n'&a%%?cﬁ@&vc]%ﬂgﬁ_ﬁﬁhl : apn#]udlc Ry

tern ting analysis shows

rig. P S tsﬁov&{ LSRRI Y Y ﬁfitcif%‘fi‘tvlv%nanﬂur{i’orperfﬁgp&eﬁ cancer

ove eac I.ne usl
o gene %%apglﬁrgz rug ggrh%%?selét 1§¥?rﬁ%>§nd+%g1go? S ‘I[ﬁ el.lt%lr?gli)(?s] {umox :rr?odel mouse .
'- E(Cﬂﬁﬂiﬁ'%ﬁéiﬂ Sy B RTEPHO ST s hovis ¢ he r esul {5

i nyestigation of ELA protein ex ion ip.t
[Fig. %3!}% Fagap Koy 3 mWéO%cmabé%fVW%Of H“Feiﬁz“%?fh ak Aé?&_.ceﬂs due to
. adenovi ruses by Western blotting anal ysis. [Fig. 13]
- adminggteglan 053deQRBEES-t he results of conparative a
_-investigation of cancer cell proliferation inhibitory .
[Fig. & f Eoe hgmtlh thepsea keanis! c;mcaxa@msmcrhﬁgré’gtwrgr%pﬁfifé%)ceﬂs without
shows the results of investigation of adenovirus E3
adminjgration'c§ adenphimemce on the proliferation inhibitory
~ -effect; -and graph (c) shows the results of
' [Fig. 10iv@sph ¢ratshows tie rantlistod imvestegation tof ofidkide () mRNAexpression by
- nude nouse subcutaneous-transplantation nodel wth ' _
RT-PERin® humbin Surgoalsanpieeof 1{2F; graphk4p) Tlvevsgihapbsudth ofsn vebtégation of
: -results of antitunor effect of carrier cells infected -~ - -
- midkine (M AN ROOS QB €S20 (P TI-BER G460 bAR Qhescolv inaligndnaglingas in a
- the m dkine pronoter on a massive tunmor with 10-15 mm

élmﬂdil'n%ﬂﬁhe land GRIFRAE LehoWstife AERkGSihT@tikATbOs BIIGIeXMI) expression
©virus without carrier cells. [Fig. 151 The graph shows :

in thetalBﬁvé E:MIcbB 1188 bl WeRRk SREIQMnRkysisnf | uence of Fe .on the
proliferation inhibitory effect of adenovirus

 [Fig. %Eﬁlé@]agﬁ B Llréeieﬁﬂ d£Bm! ?ﬂg?% \ﬁsattgﬁ‘ ok ﬂr&hgt@r activity 111‘ '

rap oWws t e res stlgatlon

* the algdf LHENGR 18L B 08 dhgegggeggiﬁ@ga Blbal DI tory

eno |rus ovarl an cancer

- s PA-1. th | .
i S5 e s BB ﬁﬁ@%&%f@ﬁiﬁqé Oy Shoins e
ldklglggﬂ@%lﬁrﬁgg %2%@8 rf%th%%&%‘ﬁﬁt? {]Iiléfleqr;t{}g]'? :atga graglf f(‘t(;) shows the results _of .

investigation of E1A protein expression in-the above each cell line infected with th_ree-kinds
- of adenoviruses by Western blotting analysis. |

[Fig. 13] Graph (a) shows the results of comparative investigation of cancer cell proliferation -
inhibitory effect with three kinds of adenoviruses; graph (b} shows the results of investigation
of adenovirus E3 domain’s influence on the pro]iferatioh inhibitory effect; and graph (c)
shows the .results of investigation of antitumor effect of adenovirus in a nude mouse
subcutaneous transplantétion model with tamor of 5 mm diame.ter.

[Fig. 14] The graph s_hows the results of antitumor effect of carrier cells infected with



cancer cells PA-1. [Fig. 18] .The graph (a) shows the
results of investigation of in vivo antiduitREsEfE@eEo0a015220)
of -a cancer gene therapeuglc drug of the present
invention (in the case of no U/ irradiation treatnent:

on the virus for inmunol ogical treatnent) using a-

| anolﬁltbﬁbﬁsqm'ﬁ&gstlﬁe YRBEinEDEEhoRPHS & hb&REBLEMOX g%l‘h"ﬁ))-lf lmm dlameter

nouse] with normal inmune system and graph ) shows
comp&@@wuﬁ%ﬁﬂﬁﬁﬁtﬁﬁfon of Bﬂccﬁﬁk@iﬂgs\ﬁ'ﬂ}’cﬁﬁ: Eﬂﬂep‘%elﬁ ur. V' vaI rate
each nouse used he experi nment Fig.- 19] The

[Flg 1§T "I}HQ?, a?:ﬂ%‘ﬁ’o&rpﬁlcr 1%§LH ?\fzeshg%/tﬁﬁlt éﬂﬁh{laﬁf QP b I?)% the prohfcration ‘

admn ration |nterva VI rus

inh'ibdow 995 0v1{r|5 %ﬁﬁ?ﬂs t3% (51 fe %%IH an{?e“:ilcellsl 1%{.%?“ (a)

serve resu

at e

- [Fig. q@rv Va%ﬁ%hggl%[\m aches Rs oft ﬂl%es 1&& %r\'\éeo ng%%lléfﬁop fAIEReon the

 probrd b s %\fﬁ%vafs ! a%imsédﬁgi?%ﬁﬁ ggﬁ%@ggg‘%@?&ns PA-L.
s, PR Sarh e efﬁq%t?&é?rﬂfe?%éﬁsog%ﬁhf%gg phihe coexistence of Fe

|nnunolog|cal treatnent. [Fig. 21] The t unor

. and Adogp ﬁh%ef%sra%%wénmmv £k @qusad@lﬂomw E b@f B8R ‘ahthe ovarian -

the adm nistration-rate of the above nentioned
cancethella®ABl.gal used as a virus for inmmunol ogi cal
treatnent. [Fig. 22] The graphs show the exami nation

~ [Fig. t@sThe graph (ahsiprwsy e gndisi rinedstigation of dphive aptitugtegvesfect of a . .

the observed results of the tunor volune in each

. cancerose thamubutc ajpie OB )hes powsntt ingentiis én vied cnesof e WV irradiation

survival rate in each nouse. The nunber (n) of each

 treatnmentioe fheodpsOfor MERODE OB IRAMI ¢PCHAI P20 0dic0BE52AE) tumor model

including five animals is shown by n = 5. In the Fig.,
mous€ NUSTBIL/6XR3He) Ringhotifdyhth sdi@al ih@uné %&tﬁrﬁ;&mdfgraph (b) shows the
subcut aneous transplantation of squanous epithelium

result$BMBARE 1Rl dbierStlon O suPMadlirAR of BR%ahodRhk&d fVHM éxbedment.
: rate of 1x106 cells, followed by adm nistration of

[Fig. f%%ﬁlé%pl%%hbﬁftﬁg }e%ﬁlltscélf 15'\/@3‘%1’%'9@(1)1{ Sn fh@%%nﬁﬁst'ﬂtﬁﬁ interval from the

Ad- B- gal - >S shows the results of

o B R P, S 1 s o

- tumorc\%h!lrﬁm a{%htrﬁ)m . | ( rggéél @%gﬁ‘%\r/ﬂ{}% gﬁgffdt {4885 of the survival rate in

vacc natron W
n1n|strat|on of Ad-B-gal for induction of the CTL to

each rlnﬂlése gro

[Fig. 20] The graph (survival curve) shows the results of investigation whether the above

'administration'interval can be shortened by the use of adenovirus UV-Ad-B-gal inactivated by -

UV irradiation as a virus for immunological treatment.

[Fig. 21] The graph (tumor growth curve) shows the results éf inyéstigation on the.
administration rate of the above mentioned UV-Ad-B-gal used as a virus for inimunological
treatment.

[Fig. 22] The graphs show the examination results of tumor vaccination effect, graph (a)

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

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



~adenovirus. [Fig.23] The graph (survival curve) shows
the exam nation results of tunor vacci f§abi9Beh (Rekpr0oanis0)
w th non-small-cell |ung cgncer A549 cells. The nunber
(n) .of each nouse group including 10 animals is shown
by n 10. In the Fig., control "OVHM  shows the results

| 1ncludﬁ‘1fg DG Uh AP BOMEwh 'b?'?lsﬂpbalﬁittﬁé RN BhtrovgTican aﬁ@ﬂg@JrHM” show the
cells O/MHM at" a ra e of 1x106 cells, foll owed by

resultsatﬁ%ﬁélﬁﬁrfe@{lé ﬁ’{ﬂls anddb3 0%@?11&%1%11% @{)1 ?Ifethﬁgl Gk £hs Seth%r ovamn- _ =

to mce MA hout tu vacci nati on.
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neous ansplan Ion Or” ovaril an can
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carri’er ce
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- AdBs, Yi”éslﬁéfgg 1] Fpeige aﬁ%éﬂ e anch B8 MESPHT wits vessinaggn wion
imai TN B eI L a] SpoimebEen of fhe T 1o he

Fig., “N' in the par ent heses represents nunber of
© adenoWigifse. [Fig. 25] The graphs show the results of
' i nvestigation of antitunor effect in the presence of
[Fig.23hThe graph Gviviva carve) Bodisdbe pyaningliqn igadts of tumor vaccination effect
adm .ni strations of adenovirus Ad- B-gal wi t hout WV
with nionesotaillveell long tansat ABAY celly: Ak npabes i wé eadlemobsregipnp including
results of tunmor volunme of each nouse; and graph (b)
10 anshalesist fhewobberved 10edul the 1., suomtol ADVIRVE dfowsathle results of
: nouse group. A mxture of A549 cells and 293 cells -
- subcuts@souss e sgantaton efervaried Eacelddls QNBET at(anpteaf! lea6heells, followed
' mouse group including five animals is shown by n = 5.

by adnfth@ira@f] of YeIFRE-8RDSBS et earks Wells 349 my asice g«aithcnn tumor
of antitunor effect in the presence of 1c WO

- vaccir@@R/ 03dB21 Al PSTINERRAP AAB52B0HMIN sho R @O Vést S of subculaneous

anti bodies by 1-3 tinmes adm nistrations of adenovirus

ir wnsyﬂﬁtzﬁmﬂabf Wbl atMr | RRGTOVANIOR hI @&t RENtx108r BB, €dllowed by
shows the observed results of tunor volune of each -

_adxmrf@fﬁﬁgn faﬂgl?ﬁrlﬁ? ea@}m&@@"&déﬁ ?S‘%%S gﬁ?eglatf%g ‘r:lfele mice _1ac}-_

nouse group

. subcuyalngousavsflﬁglﬁartg)lne\{fﬂl?ﬁ”lraldla ed {Lgllda 513’26 ]%sane%Led%ﬁpAgﬁy—ﬁglg?;B

rve Sl S _
e B 0B SRS R R 0 ko
: effectg (\e)vlﬂll %e 'rﬁ%fro%eg %ly a%l?'nlllnrs]tfre?tfotneo 'Welgcr:]olp %E:n ?ongleﬁlefl gv?tli]l tﬁe chier cell. In o
the Fig., “N” in the parenthéses represents number of mouse.
- [Fig. 25] The graphs show thé results of investigation of antitumor effect in the presence df _
anti-adenovirus antibodies by 1-3. times administrations of adenovirus Ad-B—g.al without UV
inacti.vation treatment, graph (a) shows the observed results of tumor volume of each mouse; -
and graph (b) shows the observed results of survival rate of each mouse group. A mixture of
. A549 éells and 293 cells was used as carrier cells. The numbgr (n) of each mouse group

including five animals is shown by n = 5.

[Fig. 26] The graphs show the results of investigation of antitumor effect in the presence of



AdE3- 1A1. 3B but also GN$CSF expreSS|on vector and - _

adm ni stration of atelocollagen . toget %r20w0§75}2lt(lktqnpzowmmm
~carrier cell, graph (a) shows the observed results of

tunor volunme of each nouse; and graph (b) shows the

observed results of the survival rate of each nouse

: : anti-adpnovipus dribodibe birilgs timex ldminix2itioANdf adeRoviks Aﬂ%%al@fnthout uv
- "Ad-B-gal" represent once, twce and thrice

inactiaeioh Miesthiedt, iopidh @F sIRRRNAY bobstSveliteBi@ s ’tmﬁ@l&ﬂﬁﬁ&ﬁé 2 Eé/ch mouse;
R The nunber (n) .of each nouse group including five

and gﬁEh B shole (ROOVERN ReudisSof Ju'r:\hgal ra@l of Aen %&e@%ooim%@ cells
e results of |nvest|gat|0n0 invivo antitu :

t r n
vor SELSEalr % RERIARSE) PN Rl s
showrS st he observed results of tumor volume of each

- use: and graph (b) shows the observed results of
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edmin’%gr%gblb a(\# %1%?, Zt‘gagré%:] Ir | eﬁ%% a'l%{%e%nezl) Ov%fhagrgpgg\éhlrérﬂggenowrus

| f I h -
AdE3%9°11U3?%' b di&?h éﬁeﬁﬁ&%@gﬁ|V%§0r3fﬂ?¥¥nvgwsgaﬁ?rbr?fo%teigcoﬂﬂgen

on dose in radiation exposure to the carrier

: togethefe]WFt?A eArjen ?Fd Faphda) phaysdhe P}zq;egvedg@];ultpmf t@]rngbﬁolume of each' i O

shows the results of investigati.on of antitunor effect -
-mﬂuse@fan@ &rapp &b) e shongbrgrveq rpsylfF af Big s Yol gate 0& pagiymouse group. In
_ doses, using &CS?BL/ 6xC3/ He) FI nouse with
-~ the Figyh Otk ang8ugn
' raph shows the results of investigation of the
administfatiens ehadeapdrsafrdiirgal, whpackeely.cRrobynbe (w) pfisachomphse grOUP
carrier cell A549. [Fig. 32] The gr aphs show t he

includengafivenatimels iy gwwnttsy 0F St unor vacci nation effect with

- the WD 2005/037321 (PCT/JP20041015220) ovarian cancer

[Fig. a8] TheQuibhs gh@phhe aksighRows ifiteetiglisar et nesuhbstuafor effect of :
tunor vol unme of each nouse; and graph (b) shows the '

 intrap@saEN @dmitatitios @fantiR: papMated tdzdiher Githade RafRySel, graph (a)
group. In the Fig., "A549" shows nouse with three

| shows! tlﬁe%@ﬂminfeﬁl&abf soLhotdfe3 ol Adel3 %du@é e&{cﬁ ra*pﬁa(lg' ﬁ‘bws' the

.cell A549 wi thout tunor vaccinati-on,

observ%aQ@ﬁllﬂg%P% s%\hl?altlglr Q¢ eaddl 1%%62%‘#?85[!1 s H{eaiil onﬁl’Of“XZ” and “x3” in
AdE3- 1A1. BBlnfecte carrier c A549 after tunor

front Xfa‘qﬁd ﬁ%{k}i ’olgsle@élﬁ r?mhcg & e%ﬂql19/ F!meﬁﬁﬁapéﬂgboq{ adQHc)vuglfs Ad-B-gal,

ncélu

: re_spectlvgly. The number (n) of each mouse group including five animals is shown by n =5.
[¥ig. 29] The graph shows the results of investigation of radiation dose in radiation exﬁ;osure

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 different doses, using (CS7BL/6XC3/He) F1 mouse with subcutaﬁeous

- transplantation of OVHM.

'_.[Fig. 31] The graph shows the results of investigation of the infection rate (amount) of the

oncolytic virus to the carrier cell A549.

{Fig. 32] The graphs show the examination results of tumor vaccination effect with the

tP@hsl fantapf SAddE-gdi/HRPrepamt oneg [wivhend thice



Best node for carrying out the present invention. -
[0023] One enbodinent to carry out thewy6sefbka: (PCTIP2OOIS220)
invention will be explained. [1] Carrier cells and

ot hers used for a cancer gene therapeutic drug of the
‘present invention. At first, carrier cells used for a

'ovanaﬁaaaﬁ@% c@RNOVIHN! 2R 9145}&)%1@% gh@Bbsteh:%d%ﬁﬁ@er tﬁxﬁ&e%mﬁe of each
will be -explai ned he carrier cells can be sel ected

. mouséIc @ﬁd E?@l@ﬂgbﬁszhgg’églg@ Slﬁle}\%gfnr%\g/\%g 6t !cl:lé sﬁiw&(a}rgxatlg_lﬁl@_% g Cefl?u;é_é %%up. In

the F1§.|,'W‘A|SI4§” %ﬁ(l) sS oub Q2] thfee G «?ssc Il‘td &sr(?lsgbf?§-1?f1.313. infected

screenlng o) e carrier.ce

) carrlelc@erﬂr}\?@ \xﬁﬁlo{ltsttlﬁ'r% 2 cilﬁﬂiront %VPMW%R%E@ %Iﬂ)e sarﬁgﬁge' \91th three .

rug. Nore spec the cancer gene rap

 tmes qafﬁquwgﬁlga SPalged. fm hﬂflsfegeeagﬁ& er c%ﬁf gk Gl Wcimaion

to can e ce I nes an

with 1fr?c¥1§t%{1 Igﬁgllrﬂkeflog‘ 18 \N]fl]nl (gxiﬂo%alclb ng rug\:j I&%)%&iﬁéh%gn% ? a%,tgba SylS shown

.'b ggs used as .the oncol ytic virus. The.adenovirus
YN TAHE3- 1A1. 3B has E1A gene and E3 gene, and an ovarian
cancer specific 1A1.3B pronoter (I AL3B pronoter) as a
tunor specific pronoter at the upper stream of EIA
gene. The.  adenovirus AdE3-1Al.3B was infected to
Best I%ﬂel fouearanEPE AheDiesnt iNVEMEsL at a rate of 500 vp/ cel |
_ for two days and added to the ovarian cancer cells HEY
[0023bAne embodimeghip cavy ovhihg present ipyasition evilibe erplaimedbi tory
: effect on the cancer cells HEY was |nvest|§ated on
- [1] CaguiértagHe agthgthfisweed b2 a\WD @O QSIeOBRBPdutic drug of the present invention.
( PCT/ JP2004/ 015220) [0025] The vertical axis of Fig. 1
At fishawsriareklls medifer a capabgaetioerafemat dngO6b the ptdsérgnatanton will be
- inhibitory effect (1C50) for various candi date cel
~ explainkdi@he chitker belfsscan balelkected, foptdagid)drdm GhRwing cells of (1)-(4):
S proliferation inhibitory effect. As shown by the
(1) A¥ogene, the present. investigated cancer -cell l i nes
showed high proliferation inhibitory effect in the _
(2)29ardgy of 293 cells, A549 cells, SW26 cells and HT-3
- cells (HT- |11 ceIIs) ‘The 293 cells, A549 cells and
el I's exhibited about 100-fol d hi gher
3)S %&f 1
pr eration inhibitory effect in conparison to that

h (4) Hﬁcgﬁéﬂﬁ%#ﬁ whi ch have been used as carrier cells..

shomed about simlar high
0024@ rFF' I f lro%vtsltﬁg resu 5 %i‘ tscoréé/mef BF ﬁlte é’élnrrtlfl:} éelﬂgl% ?md %V\@%Eectwe c*nnel_

'_cells to use for the cancer gene-therapeutlc drug. More specifically, the cancer gene
therapeutic drug was pfepéred by infection of the oncoiytic virus to candidate cell lines and
- the results of inVestigation of cahcer cell proliferation inhibit_o.ry. effects are s.hown.
Adenovirus AdE3-1A1.3B (TAL3B) was used as the oncolytic virus. The adenovirus
AdE3-1A1.3B has E1A. gene and E3 gene, and an ovarian cancer specific 1A1.3B promoter
(IAL3B promoter) as a tumor specific promoter at the upper stream of E1A gene. The
_ adenovirus AdE3-1A1.3B was infected to various candidate cell lines at a rate of 500 vp/cell
- for two days and added to the ovarian cancer cells HEY on culture day two, and the

proliferation inhibitory effect on the cancer cells HEY was investigated on culture day five.



| 'amonsmrg mapadt ok sehiingt o aéé PR i dde:

[0026] In addition, oncolytic adenovirus was infected '
"to the above nenti oned 293 cel | S, A549WO@,&J5 0@321%2@004/015220) .
cells and HT-3 cells to prngpare the cancer gene

t herapeutic drugs and their cancer cell proliferation

inhibitory effect was investigated in the presence of

. [0025pTh& vbiizheRlis oRIFRUNT sifwsAEdll n@EBAOMIPabIS (B IBIARISDZ Pliferation

anti bodies [Ab(+)]. As shown in Fig. 4, all cancer

inhibi@8n @ff&d@ RIGPPH '\lﬁngﬁél&%di’ﬂatecébwm 2hovas ﬁﬁﬁ%b@@ﬁ@elﬁ@%ws the

lines as carrier cells showed potent cancer cel

h1ghm§fr8ﬁfe§a@iroﬁtlhlﬁﬁ1h&?I?:Hgétt 124 Xh&flﬁ 3‘5; tne %E&ccﬁl@\f}?&feﬁtqﬂ@éstlgated cancer e

ene utic

: . cell llgc%nmﬁfﬁgv%? %1{ grcﬁ'ﬁ rtiéh Hth%o‘f‘% e{“f ct 1 tBé % 29% cglls _A549 cells,

ecause o I.on O ant

v o 48,101 0T e g o
cxnioh bl 6 hEe e b el Rl o m pac
o P R R E e s s

lines as shown in IS, adn1n|strat|on of

- prolifgrption inhidvtas ¢ffest WHF@@(‘@QSW§ Cé]é*f s in the presence of

a sufficient amount of the anti-adenovirus

(0026 hBuadditiany prrpliin adsoenins v Mbigeted Ene abeyementiongd £a3 cells, A549

the proliferation of target cancer cells even under

- cells, SNEOXr ecllsrand BIT-X pedlsantirbprde dke cipoRpng Hiesditiq grigsiand their |

Vi-vo experlnents u3|ng a - massi ve subcut aneous 't unor

~ cancenudld proifsmtiondolebital difbct Svamindstigaieérin showesenrst ehe sufficient

antitunor effect when above nentioned A549 cells, 293"

amountedl sntanttnSViRSnashlisingentbotied [Al(+)he scominein gl B, all cancer

"(see Fig. 5 and Fig. 6). The. details of these

gene SsfpEnEotugs wilith bedebphainradohst foue celkdinpd escarrier cells showed
descri bed later. [0028] As shown above, the cancer

. potenf€iiRet BEI dRAMErh G (rhghi @by affeed Thy dontétivhalncagtert goe IBerapeutic

WO 2005/ 037321 ( PCT/ JP2004/015220) oncol ytic virus to

drug ‘évlﬁﬁ BRI W& cd@idereliSto qARAR! tﬁfﬁc@tlt?ﬁﬁ'f@éqhexhl MniaRtrhddiiecanse of
fect by the use of any one A549 cells, 293

o produ%ﬁ%r&g Mﬁ@a@s b SveR e FEE of a%%ln% ﬁﬁoﬁéa%ﬁ%'n' 1§fes Q¢ Eﬁfner cells -

ove nentioned four cel |nes are -expl al ned

| provi %@? et%ﬁ &y ?ﬁt}%lrp?ol?ﬁfalﬂ\élgg}l 1519&1/ gfff:%?{é Spiféaclf tl('ljﬁc Crﬁnhggf?ar%tgaﬁdles. In -

e|r are

| addltlgn Ag?iﬁ%eélgplsécp ﬁfﬁé Efl}jﬁ%@?e& sfl?ow mq%P%tgv pl@afﬁf%ﬁ%%glg}iwtory effect

and Par ks ro cultiv t,]l,on of ,hunm

]'\l}]é ds,fa\dgﬂplgp ation of the

es. of ncer | nst )
adenoyyy & faeted ﬁ\fé% §elt1&m*ethz PSRRI %‘fJ aaf‘g? 1GERY et b me intiragisnovirus

~epbryonic kidney cells and have been used .in

neutr@% anthodies sHposh ¢rmpdetelyginhibited the prohferatlon ortn%alget cancer cells

even under the presence of the antibodies.

[0027] In addition, in vive experiments using a massive subcutaneous tumor nude mouse
mode] of 10-15 mm diameter showed potent antitumor effect when above mentioned A549
c.ells, .293 cells and SW626 cells were used as the carxier cell (see Fig. 5 and Fig. 6). The
details of these experiments will be expiained in the examples described later. |

[0028] As shown above, the cancer gene therapeutic drug obtained by infection of the .



-adenovi rus produ0|ng ceIIs The 293 cells are
expl ai ned, for exanple, in the articl evfbfzo%}o%ss%cﬁﬁzowmsm) _
al ., Conplenentatlon anal ygj sr of mutants of nitric
oxide synthase reveals that the active site requires
two heroes. Proc. Natl. Acad. Sci., USA, 93: -
'oncolﬁ&%né&g Ghe P& cell REcapaVedh eﬁﬁlblﬁnﬁf %tﬁ@ﬁ&séfﬁzt:{ Sy the use of any

~strain of colon cancer in ovary and their details are
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., Absence of Hela cell contam nation in I
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' 8: .209-214, 1977. T four. c nes ;
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' . Anerjcan Ty re Coll ion) and
 solid E@Hﬁérb Ry Canges f“é‘bi élcéﬂ"fsl‘}?&y 18%3 ublEg297 e%ieojlr%bwged from
cel I's have many advant ages when used as the carrier :
humag embrgenin kidney pllp aad wep disen gped iy nanyt erpeuwe@usmdcstudles as
adenovirus and so tough:that they can be easi
adenonipy peduciog)celipshe 395t ealls arkppinednfos exgmple; lrnefrhatarmle of Xie
of cancer cells in the presence of anti-adenovirus
QW, emli,Kodiglementdn nedlpas f afutars péngriy oyrdenyhtivsd teetls that the
' i nfection of virus, such as adenovirus, because A549 -
activecgld seqaires ¢heo ihemds.f Prom Aaddedicad. Spi tHBA| 48: 4891-48Ypel 996. The
- 11, and the property is favorable in the cancer gene
SW62tﬁlm1a aye, metastatfclytraie sf silamcancepinCc@laly sid thin dtiatin arf deeatbed, for
by CTL even after infection with adenovirus.

* examplbgihef©neicleat BRERL O 0L, A @I i e @bhih@itafibh ¥ 160 cell lines
pr ef erabl e anong above nentioned four cell lines. 14,

o derlvmrg&oﬂrgéyﬁ%;oré Wﬁlp@ﬁﬁépﬁégzﬁ i@oﬁh], 1%’1’ tTIRJ HT—3 cells are |

kinds of cells may be used as the carrier cel

utennﬁ QERjip d'&’ﬁbugfe A@:ﬂl%eﬁ@élﬂs SinBNfeif ddatehle et didel ef&@'ﬁﬁb% in the

descri bed ate reveal ed potent cancer therapeutlc

| articleegif F&% %gl ?%b%&[&% dfsf?eL%f %%ﬁ!nuhédb%%an@%%l lﬁegﬁgnved from

respectlve C aracterlstlc feat ures an

| llumaﬁ‘qyxﬁgltsageﬁaﬂ a@fglcknt Ins? Bg. e%@r %97’Fofh c%ll ﬁl\é@%ﬁe available
€ per o or a

re urre conparativ
er.se in.sur

r
from P pBlsER i raREARr Pt Pm‘f’éﬁf @%e%ﬁ?ﬂ?ée@mrsﬁ%ﬁctwn) and
in the.adm n ﬁg 9 site, d are consi dered
*other golgmgrcig)icrelRblE RRTSTARY BHURAt oneal ¢ her apy such as
' ovarian_cancer. SW26-cells show characteristic

[0030] @l icells bave mapyadyaniressivianaised o3 thgsapies aﬁéwc\h 18;11) pwductlon |

_ t han those of A549 cells and 293 cells, resulting i
- of high titer oncolytic adenovirus and so tough that they can be easily handled (2) most

potent inhibition of proliferation of cancer cells in the presence of anti-adenovirus antibodies,
(3) release of secretory granu}es due to infection of virus, such as adenovirus, .because A549
cells are derived from alveolar epithelial cell type I, and the property is favorable in the
.cancer gene therapy, and (4) 1‘esistance to cell elimination effect by CTL even after infection

with adenovirus. Therefore, adoption of A549 cells is particularly preferable among above

mentioned four cell ines.



 late p%mb@eﬁs‘éﬂls PEREIHTEB]

conparatively-longer period of function. [0032] As

described above, adoption of above menyienghiiQwereehdinisio
- lines (that is, A549 cell g4 293 cells, SW26 cells and. -

HT-3 cells) as the carrier cell is preferable

However, cells utilizable as the carrier cell are not

| [0_031]I iwitpeelkings bheclRhAMEbETBRI BNBE chieieF cdli. PeSoRiEaEser A549 cells

cells such as PA-1 cells (e.g. particularly herpes

- and 299 IceBs %S 9Rk AgarfPleONGEHiNdd Tt fd&*@éled fﬁo%@maﬁ’&trstheﬁﬁgxtlc effect.. |

ot her human derived cancer cells, nornal | s and

o Concuﬂ@ﬁﬂ R lof gﬁﬁél\'k%%sc(ﬁ’%ﬁg nfa ulllﬁzgﬁﬁéqugs Wsei ch%ﬁac[eli]x@tm features and

carrier [ 0033] he cancer gene therapeutic

A P R R

for ad QA 35}111 CWM uﬁm%@rsé % esﬁhoful?cﬁn %Ja' B ﬂpntoneal a m1n1strat1on

enovi r us, den acconpanyl ng- vi FUS es sSi

I'ViTus

w1thox¥||_|§%§r§‘)ﬁ%1q Eg% ttﬁe adml)n%ster%{ psfi‘tsé dmgll e co\(/xlﬂf:l%éd ¥Pt?emble for the |

as "H 7
mtrapeéﬁt ] oglg{egatsﬂ?(%u% 23 ﬁg{?ﬁz{qngzg\sg%, b@'@g@s éha‘%%garra%%}/lshc %eatures of
exenplified an furt‘ﬁrnnre ot her oncol ytj

fq thepe Qi A4 gelbr ;g g%} g?ﬁs\,éesultmg in

virus vector and any virus that nodify viral gene so.

compagilively lopeipeiiedPl fnptdl-i ferate in the target tunor

cells or tunor tissues, and fuse or kill target cell
[00321fs Hessaibed plasiesadapfivlof eheve mentiasad dewyr celdings &hat wsw cells,

exanpl e, .adenovi rus having Ei A or E1B donmi n necessary

- 293 célty SM@% telisatid i Taycellpeay edearfionsd] isThecierablee Hogaer, cells

t herapeutic drug of the present invention can be
utilizahlepdsi teel cartimpetll @k Inot Helitedhaite tbompmenaerkdnfayr lines andeother cells
for exanple, ovarian cancer, squanous.epithelium W)

such 220051 6AR3R k. PRATHLFP0BA0 V2R Q)edcanmensolyeic yirus), Ebiabdasts, and -

cervi x carci noma, cutaneous carcinoma, head and neck

other B@N@EHerived SAORMAGER, noandeaskllanad bathgt danadranceticgls tiay e used

tract cancers (e.g. colonic cancer, pancreatic

~ as the ARRLLsl], hepati ¢ cancer and gastric cancer),

neur obl astoma, cerebral tunor, mammary cancer,

10033} grﬂl’lecb'zln%r Cler: @ﬁ’tlooflﬁl?t&”hﬁ slﬁ'@s‘&ﬁf"fnvehtnmf;‘déjb&ﬂv@ﬂlmnal virus
: ado 4

ption of “adenoviruses types capabl

vect01j 1{}%& %IJ e%pl gﬁlugﬁ)&} ﬁ}%# |b§ ugécy £Sut aﬁo Ghlus 96 18 Fct th Famel cell.

present Invention applica
tt 3 f '

e gl L Ao b8 BP0, TP, e
mmpleg;a{zllglgsrtyp%gktﬁéf %)p g}tr?v(iji&%'csgl 7 di :Vcé)wts Rg\}}g%\yéﬁu%a I;iet%vgruses such

as moig%fe}}g@pgn\gmsngqo ﬁggrtl %gqulﬂ?%%g?tgfs %%Sew Sa\; ) cannl?e exemphfled

'and.furthermoxe 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
be used. For example, adenovirus having E1A or E1B domain necessary for proliferation may
be used.

[0034] The cancer gene therapeutic drog of the present invention can be applied almost all

malignant tumors and may include, for example, ovarian cancer, squamous epithelium



for testicular cancer, SCCAl pronoter and SCCA2
pronoter for squanmous epithelium  cancefsyosiosAs (PCT/JP2004/015220)”'
- pronoter for colonic cancefs, PSA pronoter (f) '
- prostatic cancer and AFP pronoter for hepatlc cancer
may be used. Naturally, other known tunor specific

cancef3l Q41B! @fc¥ine SHGRixaSaCMond, PLMRbEY BRI, ahMddGnd@CldeRNcancer, -
spectrum and .exhi biti ng pr onoter activity to various

E esbphﬂ?e!ai 8RBt ald! RScatBd), i P&kivE ﬁq&e{an@&? % % 90191519 'E?uh@err Spancreatic

such as osteocarci ne pronoter

canceff%@f;étf?:%ﬂcép Al rgﬂgml nqg% d)e{nleﬁgltaggmlf{s egeﬁl% or ﬁ{gmglary cancer,

ghant tuno cere

| :'. testunﬂ"?ll éa&w& dgﬂrbﬁg?cr 3&?80%?%6 a&(t%ét%?; o a%%{tlévlillmggs ty‘r}%s %4 and 35

pronD
capabie {glf Lﬂl}%tfo%nt%t l:rﬂf)%éné:? 5 éle\{é’f rg)tc%{csﬁg%%f Hqﬁgatp%@?{ §1ugAB%\}1§ present

: can be designed and

'H“mnggéﬁgﬁggﬂggﬁéPﬂfﬁgh ‘HFscIosures in the panphlet_ .

10035 By e H oL GBS BRI s s may be
C be..inserted in_a virus genome. Above nentloned

selectid arerdias ¢ Yirokiad of pargptsagrenbetesxage, §éd¢x$ m*%tﬁ@&eé for ovarian

.. can be de3|%ned and prepared according to

cancely nydkige RFAROtPHor Fechyispstibed durper mdtr@alrﬁxanbﬁmma 8-HCG pwmoter
Publ i cati on Nos. 02/10368, 01/90344 and 00/ 60068,

for 1@8@@6@&417\?:91,ySCf{36®3mpmAt¢¢v@dw§ﬁ€iAanemrlsmamfmpsqmmcas dpithelium -
explained in detail in the article Biochimca et

canceli, dphy piremotac tlary, CQIQEiZZCz(nZEIOﬂSAlpﬁ),mdM o uprastatt eaneeg and AFP
of human squanous cell| carcinoma - antigen 1 gene and

proma@tiafoa diepaticzanicanmay be tusedy MNnmu By, ot tisioykiumidaspetafic promoters
H roto Shinomya, |I' 16, ' WO 2005/037321

such 4sPEK-D B2ANAEOLDARD R Wids hictid Spob&aMOandT&dlibiliRgG @rdﬁlditalnﬂ;twuy to
Mari |wanpt o, Yasushi Hanakawa, Koji Hashi noto, '

varioBUS sifhall fu88es arBb1@E e YS S@Bﬁflh/?&ﬁﬁkﬂéﬂs shEP as Bﬁ&ﬁﬁku’r_@;ﬁmmotm

- exanpl e, preparation of an oncolytic adenovirus can be a

may RCGSAPAbSREHbnkN 888 kiHO BrotePmb BB is&PRC iiofs mahgnant tumors
pronoter at the upper streamof a primary gene

E1A o
in adnﬁx&l ﬁﬁ&?éﬁrhmlﬂo rand 'ﬁﬂﬁ RARR bR %EF%@M lﬁég&pr - &ﬁlrm 9§ well as

r epl acenent wth a pri ry gene
' COX~ Zﬁﬁ‘gﬂl insertion of the tunor specific pronoter at.
upper stream of a gene essential for the

oAt Bl DA
-~ the tufng} sgqrrtfs CCQYHEIP\F/EE%Q%{%%%'M g\treoggrtltgc}nleg 1 IrSIﬁSpl(omo tér can e gs?gned and
. prepared accordmg to the disclosures in the pamphlet of International Publlcatlon No. .
03/025190 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 promoter
can be designed and prepared according to the disclosures in the pamphlets of International
Publication Nos. 02/10368, 01/90344 and 00/60068, respectively.
[0037] Above mentioned SCCA1 promoter is explained in detail in the article Biochimica et

Biophysica Acta, 91522 (2001) 1-8, Molecular cloning of human squamous cell carcinoma

- antigen 1 gene and characterization of its promoter, Katsuyuki Hamada, Hiroto Shinomiya,
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cells apghithE- 315t ivtie ichllyse byt thisgme ectato Wit

F

[0039] However, it is not necessary for the oncolytic
~virus to have the tunor specific pronqmﬁ%mﬁﬁn&qﬁﬂﬁgwmmﬂmﬂn

it has specific proliferatigyer property in the target - '
. tunor cells or tunor whereas 293 cells were cultured

‘in DVEM nedi um and 10% FCS(+) and infected with the

* Yoshifife lsythé, CToéiToa QLA Mal TwheheMYARER Hahalhal /o ?bﬂﬁshlmota :

kept under FCS(-) for 3-6 hours infection.. Infection

SusunﬁLDHierH '{SH@EuK b bRIMSaRkefier abl y carried out under

-) for 3-6 hours and  then FCS is added at a

B [0038? PB‘IC&% hipdd, ?@a&tmﬂr%%/%u bOQAM. aﬁ@ﬁoﬁfﬁé%ﬁ b@'ﬂgc[o?ﬁfhs}?éﬁbtgf insertion

oncol ytIC us 1 nf ectlontothe carrier ce

of a tﬁH#ﬂI %Ewﬁc thhgﬁﬁ]geﬁ ng%to? a ‘ﬁiaqg Te euE{C}A ar ]c:}tlﬁ @ssential for

of fu

the p%%xfeaéf ??1 ofF ﬁeg&%ﬁﬁﬂp loxe {ep?a%&%le Q]f y?perprr?a\/rlg(rjggeﬁgv II% rbﬁf promoter.

ene I 'Cl ent *t'ype On¢

| 'Simﬂ%éﬁeétﬁ%mf"if i %ﬁfk%?ei%égr%gwiﬂ&? gl ctefy et or the

at Blr UAB) be used. Thus
thfﬂﬁ%w Yighs i§ PrUuBRI g B Gh erél%rmfi&fw%@éiufl}es HSV-1, HSV-2,
pr onot er % be al so used. Further, a wld
MeHCH oAty viias £V §¥D rm@. uspd fqrylﬁ’ecomﬁféw@fl
:g be used as the oncolytic virus. [0040] Infection
(00398 fHaweyes nid dF yrot c1ogessu 106 tllﬁém@alﬁ’?ip_e‘fﬂl@ellol hwnthsetumm specific
performed by conventional . nethods w thout

ﬁ_ prometess o fagtdsoh has epecefkanmslliéerativeeplionertnfn dler fargat terapy eellsror tumor

a plate, addition of the oncolytic virus at an anount

-~ tissues.Uifdri axample, ocolfie adenalirusse shigh ag an thagénsndafigieRPNIpe oncolytic

medi um and fetal calf .serum (FCS) (-,), under 95% 02

- adencairds BHOCOX Fhaosyweeti@lsaline 3AQuf Bt A gboipar@aldBdefivoent $ype AdS-A24

which is sinple and easily operable. In the exanples

adenosrowvof IUal &rsity S 4 labainh sy BRWGAGhane €UIAB )angly bH usedc dlhis, oncolytic
- were cultured by this nethod and infected with the

(PCT/ JP2004/015220) rate of the carrier cell, ki nd. of

-.v1ruse@ N&&H cYdnit CofVa rtbior %gecﬂpp;’&ﬁ&éﬂ 3(32be also used. Further, a wild type
'.adend‘&ﬁﬁg opﬁﬁﬁjtﬁ{ﬂﬂr enél deﬁ&eﬁﬂ?fp@ﬁﬂéﬂ)'fﬁ{ E%te'u@&l AEiP BRcMtid $1fus.

cancer gene therapeutic’drug of e present invention.

| [0040%@539&%?59{11% on%ﬁzhe WP EH&QH?S% 1F1'tfé e%rmecf 9{( conventional

ours- at about

~ meth Cﬂt\l}lﬁﬁ)%rt 'résﬁ%%hsﬁg%gﬁlggeb eriﬁ%ygwg\tnflarceﬂp%ﬁta pl&é, gcfthtmn of lhe .

ours at abou rat unor A
oncolﬁﬁj Pfg‘uss %1{ gr&o nu%?dl : do \}lbtjlsgtei?l i CH@I’\%%%} ?}{J fé?r’] gztﬂ'edlum and
real b Gy us@e 9%{% Tha é@wﬁ%&?b%%. BT fqrbout 6:36

26. c Ils 12-24 hou out 5-50
houfsvw}ltcgﬁlﬁ SW ¢ ARd 5% H%dm thie SRpLP eéﬁ]a% wt%rAgﬁ%affﬂs, SW626

6-24__hours at about O 1-10 vp/c eII b |ntraP%{iton%§£ i
1 the oncolytic virus,

whereas 293 cells were cultured in DMEM medium and 10% FCS(+) and infected with the
oncoljztic virus. Fetal calf serum (FCS) is preferably képt under FCS(-) for 3-6 hours
infection. Infection fdr further period is preferably carried out under FCS(-) for 3-6 hours and
then FCS is added at a concentration of 10%.

[0041] The amount and period of oncolytic. virus infection to the carrier cell may be suitably

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



- above, the anmount and perlod of |nfect|on vary
'_accordlng to the Kkinds and adn1n|strath@amﬁﬂygpgﬂﬁn@ﬁmmwﬂm_
the carrier cells. The abaye exanples set them wthi :

about 6-24 hours at-about 0.1-2,000 vp/cell by
i-ntraperitoneal adm nistration, and about 12-24 hours

rate ofithe 2RQIE 811, O ofNe8 Shbolpic Withs %diﬂﬁﬁﬁlistratmn method of the cancer
admi ni stration. [0042] The carrier cell nay be kept

- gene tl’iﬁltaf?&h'fc drﬂ% %ﬂﬂeoé}eéeﬁlt {en QA€ Gahd fpe s\drd %tlpﬁt Eﬁcﬂﬁ? restnctlon

tor the preparation of virusin cted carriér cel

for abgééﬁ :fgft %%g Ot Bbud #‘33{??@@@1 trlla}y %%ICF%O&CQI Ilcfh%nfs?rlﬁﬁbr? Emd for about -

orae carrier ce

12-24 i‘l'oﬁl% da‘%%.t%fng{ :?‘?b(? E/‘Eel?b{; M RLIRAY gfhﬁ%’tﬁ ol 9 'u@? of AS49 cells, for

carrier cefl's’in

about \él i4u$0ur9 bﬂ}ll?%(? 9 0b8 vp/cfeh g hﬁltrg]lig&ﬁoqﬁa{ a(ﬂ%%m&%ho? and for about
L2 ‘?%"é‘t'?c’f'ﬂ plty #ﬁ&"%@ﬁ@#ﬂﬂa% sl vﬁeﬁa%qllra?&s&i?cgéﬁﬁ% cels,

- or exa t - 80C. 4, Before
- for ab?wel%{%wf plca %ég vetp b oo ROk bl agut 6:24
- t he aforenentloned met hod and the resultant V|ru?
hours phbayt 8d - Hhvp/pedt b itrageritaned adaumsitiondn age als29% clls. 4p shown
- together with a conventional pharmaceutical carrier
abovet ﬂleaalh‘@mﬁrﬁﬂﬂd@;w@ of iefepléen nemt ascomliiant diedieds al admmlstratlon
, nouse and rat). As shown | ater, sinmultaneous
 methodslof Hiestarstr ahs. SFhearbovorxamples swrthimatithamnabam 6-24 hours at about
: at el ocol | agaen, an iron preparation and a porphyrin
- 0.1-2,8@hppleall bycipetapreitonsat hdmimestegion gxd eledut 1224 hours at about 5-500
preferable. Administration of carrier cells infected
vp/celivby mtroiman] yindnsehtydn. ¢ virus but -al so Gw CSF
-~ expression vector (virus vector double infected _
[0042F Thé tafiec@lll By bekept sahprishiscabh ef the pbAvlc Fine tedoe ues, for the
cell is adm nistered at a predeterm ned period after

~ prepadflfh BF $irhiPihiRRdhrrier $81s BAGn2LRB8A @Bhddhcolytic virus to the cartier cells.
' (PCT/ JP2004/ 015220) virus for inmmunol ogical treatnent.

' Storaééh@f‘ vﬁﬁQCiﬁfrectE@ldaﬁw?rc%ﬂk‘sl?dalﬁs plef@aiflarihi £forfifblepared by freezing
radiation exposure before or after virus infection i's

’ madlag/ﬂ;ggab%a&]ﬁeaagguggj @1995 i, 3hd a5 gh ampe - 498 of medical

was pérforne ore

treatmegfn 'Irlllle S orrz?tel oquaf)rg r éﬁs m?l Ibesf0r§ ﬁ{?l Cée}réoﬁn&{ r{;g Izgmd nitrogen or

ectlve Yy, he carri

o S mn Ia er The dgose aof radi expos
E SR R Bl FuSREE S HA7RERRL 57 BARYE w avou
Cprollferatlon was observed at a dose of 120 Gy or
80 over (Filg. 29) and radi ation exposure dose is

' f bl y t 20 d 600 Gy
[0043; ﬁﬁgfg gﬁp yt 13 %@g%@é&?ﬂi‘g@ }w %&aﬁ Ebﬁle(%a)ner [cégjgg] themgorementmned

: carrier cell maybe preferably adm nistered as_a
E methqglaar@n@]grrgqultﬁme‘ﬁgysdpf f8d qeERisaells can be administered as it is or together |

- " with a conventional pharmaceutical carxier to a human body (or experimental animals such as
mouse and rat). As shown later, simultaneous administration of one or more combinations of
atelocollagaen, an iron preparation and a porphyrin compound together with the carrier cell is
. preferable. Administration of carrier cells infected with not only oncolytic virus but also
'GM-CSF expression vector (virus vector double infected carrier cells) is also preferable.

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




adm ni stration as an oral preparation may be al so .
applicable. Admnistration as a parent &paboso3rsz1 eTP2004/015220)
preparation nay be perforngd by an.in vivo or ex vivo

met hod. The dosage of in vivo administration (in
ot her words, the dosage of virus infected carrier

 virus ﬁﬁhhﬁﬁunﬁﬁaﬁm@?tr@ﬂin@ﬁﬁ WhACEMEE s lafe 408 AChsORriBNEell, radiation
' kind of tunmor, severity of disease, and patient's age

© . expos@RtbeRfelyr Wr@hﬁs Bif6otiohQf pRARAMNE Radfidh Rk 5ésudd A:QMOIBYS 120-400
: be perforned by intracavitary injections such as

Gy, 2020 'Y %W@O Iy g6l ?Qﬂ?@rxﬂeﬂt BeRNEMRY Scrfiind ralih WP 1AQR9 cells SW626

intrdtunoral I'njection and |ntraper|tonea I nj ect
| cells g C%?SS?% gkgtﬁfelﬁﬁtrag 'tl?::I ca?ﬁcl:lj ceﬁlﬁin glgeteg 'ixﬁ)k?tl‘lsyshown later. The dose of |
. radlatfoﬂJ e§§%4u9@e1§pfg§%ageﬁts Iwas %nveaggal?ed ? 0 1? eh?ld%{: Mferﬁﬂ)?llle“l?atsl o%lgggved at-a

B ¢ @gmcrfag“a@@nsezhg@ﬁ%gggpae%rg&: bt b 120
Gy B ormeggw LI o7 ¢ e Por

blendl ntity- the virus infected, carrier :
[0045igﬁ? Garrfr §9ie gFé’Ef‘afF {Yo‘}ﬁ%‘llﬁ‘ﬁ@f% *o@f%l@?w%mepélﬁwn however,
[ 0046] Above nentloned virus infected carrier cell '
admingtrafipf pg &N OFf PrIRATHIPN T beplea applicabley Adainigirgsionens 1 Parenteral
g doses to patients or in several divided courses with
- prepaggfien gnal be eerforned Rurduninsvivatdtosr vivaesethnd The dpsagesof in vivo
" [0047] As shown above, the dosage of virus infected:
- adminratipe(incethers wouts, B dones of nids idedet dimigr cdls) meay be 'ldJusted
o vol ume and kind of tunor, severity of disease, and
“accordiag ite tite ‘wlage aah dtlrbbd@tumm; geritgtaf. di@ase mall Ipyltlexttheage and body
‘ dosage of carrier cells can be set between about. 107 -
weight elcl Boreaxdmp(] Bdmoséttasion anaydieepeaidomel by rrﬂtanmmamj]m]@:asns such as
: the dosage of oncolytic viruses through the carrier
intrave@dds hRciMO RAMNA3Y 32 nREKN) RACRHHOLS 220 opamdentS@tritoneal
' bet ween about. 109 viral particles and 1014 vira

g in; ectiAl Winfdn@ShéB! the ARG BN ii$ bfeddrhif -admiO4RH b-ﬂ"ﬁuﬁ!uﬂdnﬂfmjectmn
. " the carrier cell may be suitably selected according to

" Theset nﬁeéﬁoﬁd 1@Earﬁ§&fseﬁlagfobpg)r$ﬂa%@ 8¢ coEQ@ntﬁﬁﬁ[ 'J%cegﬁﬂels dmy general
be "nodi f1ed by a gehe reconbi naht technol ogy for

' dﬂuerﬁg(m Sa sé‘lﬂhagotlﬁtﬁ(# Chxﬁi a SRR %ﬁﬁfeogbhﬁfonamﬁf’%%'JSE&: Furthermore, a

protein on the surtace of the carrier ce

bacte é’}&é( 3§ tlsgf&t di n&aﬂl% aht%nfcﬁ?g%gntt P hn Q\ﬁldggmc ?rgag be added if

reatne as I'n eCtlon 0 endal” Vi rus

necesfitg NG Rrdue; Hp eate s M Reidipg by of ?lbﬁ‘y"%‘b*l ﬁ%ﬂd cartier

cells in tLese preparations and can be set suitably.

[0046’]__Ab0ve mentioned virus infected carrier cells, of course, may be administered. i11.

several divided doses to patients or in several divided courses with optional sets of

administration times and intervals.

[0047] As shown above, the dosage of virus infected carrier cells can be determined
' according to the volume and kind of tumoz, severity of disease, and patient’s age and body
- weight etc. Generally, the dosage of carrier cells can be set between about 107 cells and 10™

cells for one administration whereas the dosage of oncolytic viruses through the carrier cell



i nteraction, specifically proliferates in the tunor _
cell's and exerts'cell lysis (cytolysisyqagkhamn, (P%fr/moommszzm
fusion or killing of the tynor cells. The cancer gene
- therapy with virus was considered to have a
- difficulty in frequent adm nistrations because of '
- can be@@@l%t'@&én%oﬁlf 10gtv%aa%[rhagéjélﬁlsl0lhﬂ‘ﬁﬁY}@ftmlestf&%rfé@dﬁhﬁ@trahon

cells directly establish infection"to the target tunor

' '[0048]‘]@{4 k?m&))ff fﬁ@chmfe? cglﬂn 'b@tsﬁirtzga §e‘?¢9:tedt Can?&t ot of cancd to -

_ nistrations OSSI ['e an pot en unor e
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erred ion.exa

“an arﬂ?lﬁlali ex&ges&og%g 2 &Be%fic Plnoéenr}) P”Elée erﬁﬁvgﬁ{ﬂie crﬁrrga§ cgl to make easy the o
f |
| ’ﬂmdmlg S it dpE et valiesnh g oep o etpin, PR i o e

_ hlVlng body to administration of a carrler cel
_““”méﬁ a carrier cell having been infected with an’
oncolytic, virus before the adnministratjon so a ﬁ
| [004911281&%omwt@n%mﬁandnﬁﬁptr fjemfhe C@rﬁleiat:ftlbntﬁrﬂl% @lgetm hpy cell to cell
- the'living body. In other words is a conbi nation
interagsfont spscificals pestliferaigs iny et ypor ﬁﬁliﬁn@do@gqettalceﬁ d¥sisafciriohysis) action
adm ni stered in advance and a carrier cell then

~ of fusiadrir kil§ngpBthe thuoi nellst The carrengenettberapy with viws was considered to-

S i mrunol ogi cal treatment such as adenovirus
‘have a(diffirutty tafrequent ndmihistmteds Heohisews grdsiyctiemof itd mtlrbadueadlowever
: of the carrier cell infected with the oncolytic virus
“the cairied welsdiamdy reaiabsh infretiGT Lo theaarget omowicelks by ¢diletol qeﬂumtgnctlon
body and can obtain a very potent in vivo antitunor

- to malef fr@glent {da0bitiratidie p@@dﬁlﬁiemn@epetehmitmpﬁmtafmdmmgaecﬁxmm@d

present invention showed a dramatic antitunor effect '
[005()] fﬂz]aTBé @@hd:&agen@xm@lrapamt digi OO (R HHEBEE Ningemd@eind ity Seeferred
h nornmal Trmune system Al though the details Wi |
-amﬂuggbggéi aljibed later, the ovarian cancer cells OVHM
were subcutaneously transplanted to (C57BL/ 6xC3/ He) FI

B SO ARSI W0 L 0N ORI viws o

'immu}l&gg %EletgeaWﬁI?.tg B ngIX}rlitls(fergﬁj WQX&L{C%1DE¥L39&C%BH 3)(9151’1 Qﬂvmg body .

Specl
o sl ?liﬁ bl ol R S e
B s%ft t of o 8411l Stli r1t r & hl ar cell within
- virus Rl e 9‘“& ﬁﬁ’ﬁesé’raegotoé?i‘lcé’r 1F1|°H%° g 8 %?ﬁ I%ﬁp nﬁorocg |

the 11Vé%€qc{,ygfnle§tp¥\%§15aﬁils{s ]89%{2‘?’1 Isqu;&%tq gﬁgalir:llggf&fg\ vaiﬂnglf%r 1%1111un010g10a1_

potent and dramatic antitunor effect was obtained in

= treatmenbadinipistre iy adygpwqdrbeWLgé:% then ﬁb‘p]ﬁtﬁterpc}rmmstratlon of the

: system forodum ng anti bodies. This result
Cvirus f01 immunological treatment such as '1denovuus (immunization in advance) followed by

administration of the carrier cell infected with the oncolytic virus induces and raises the CTL
reaction within the living body and can obtain a very potent in vivo antitumor effect..

[0051] The cancer gene therapeutic drug of the | present invention showed a dramatic
- antitumor effect in a practical experiment using a syngenic model moﬁse with normal -
immune system. Although the details will be described later, the ovarian cancer cells OVHM

were subcutaneously transplanted to (C57BL/6XC3/He) F1 mouse and were locally injected



shows that the CTL reactlon (cytotoxic: act|V|ty
through cytotoxic T |ynphocytes) was lW@ﬂb@ﬁﬂ7@ﬂ@‘cn‘nmo4/mszzo)
raised within the living baaly, by prior adm nistration
of the virus for immunol ogical treatment. The
conventi onal cancer gene therapeutic drug with virus
- with seger cdiagiAdéd edlid)dnfeared vaittdbiidolyaid! ddendvinfsrieGURNAn ovarian cancer
' adm ni-strations because of production of its

' specmmtplr(hﬁ)@iBES\(IlchOMBMﬁﬁzedt e adanee Kmﬁﬂeﬂﬁ:nbﬁ%sa{l@dmlg%l)dﬂh% months
of the present invention rather makes use of the

befor N NBYj Y6 h efhodell Nk Nmb@d| hivitB@ o QB4 USSR Hftelt ‘f?he start of
attack the virus infected target tunor cells. [0053]

admitifeatdoh 448 hetumsMWALLeGpRAly HiseRidARAl attes r@ﬁ@ﬁ%rsaﬂdylymph node
t he same kind as the oncolytlc Vi rus.

me_tasmw\msodwcﬁﬁﬁhwe% (Eééqgga'pg*{(piﬁlfg' Nosld Hakeg,yi rus my be

preferably used as the“virus I mmunol ogi ca

3 [OOSZ;I rEAhBRYned IXB %%Sfeﬂ{ AR Ylh{l[gﬁlor %ﬁ%tbﬁ%t @anlgé(d in the

reat nent SUC Irra atlon to

'experﬁﬁ?fﬂq{s@lgp%lgfn?fcg%e} }éf? %gal 1F ax/ng rsygfgm iprc{/ él{e:%%d%{;l \E/Kl}es SI‘h1s 1esu1t

I'on an I nac
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g exanpl es descri bed | ater, adenovirus (Ad-B-g
lmm%@hgtqﬂé freatgrent| Tlef‘o RRFVRNLpRA) jcABCe! 888Y té@ﬁ@eﬂ@ﬁc@ag rgith virus was
B- gal actosi'dase (B-gal) under the control of
consx@@@%ﬁ%dﬁwg\ﬁ fl{fglm{lm\/m fxegp@md@pmsmqgswam@r of peoduction of its
virus.for immunol ogical treatnment. O course, other -
antibedigsy Sowayerbidie casesy gpar thempeytie drigfafrthe mﬁaﬁdllamn@an rather makes
treatnent. For exanple, proliferative adenovirus
use of fgdminpac eystey wWilhin thedidiing ety amdynstreit trs@thck the virus infected target
_ Non- proliferative adenovirus having polyA sequence
tumomeilsout i ntegration of any gene (Ad-polyA),
i nactivated by UV irradiati on, may be preferably used.
{00532 TThe WairiR (D 10 3G331b g{cﬁ’ﬁ[éahﬁ‘laﬁlolé/ 0d{BB0) thle(abk] kik® asgasoncolytic
- of the virus for inmunol-ogical treatnent in the cancer '

virus GRSL pidligsrafpeily ?6 afldl/dPinalf vadieviRisaR 8Nbe pfé‘f&ﬁ‘ﬁl&%@ecﬁﬁsethe virus for
suitably selected according to patient”s anti body

- immunbiclcat Qeéﬁﬁny'Ndiﬁprohi’e%tmecyﬁ@%gé Hﬁlu:ﬁ’vatédJ 'itpe'ltment such as UV
severity of synptons, and age and body wei ght of

1rrad1%d @n% ‘g‘lobﬁx@hias) %e%gl%gfr@f&gab'tlf nGC RHA Qﬁ‘}ﬁpl& Ut A8enovirus with

sitivesor n O 1ts virus

“EBI dc?ﬁeﬁﬂ ag@tﬂ)mﬁ FigBR ARl 0l AIRNON LB ASPNR i3ty used as

reat

the v r{‘ﬁ ﬁ'é%’nl § n\6 (?rglilgsail égfiﬁggﬁ t ﬁf%ﬂélve v\ﬁlus u1mcft1vated by Uuv 11rad1at10n etc

may be used as the virus for immunological treatment.
- [0054] In the examples described later, adenovirus (Ad-f3-gal) deficient of E1 domain, having
LacZ gene encoding B-galactosidase (B-gal) under the control of cytomegalovirus (CMV)
promoter, was used for the virus for immunological treatment. Of course, other virus can be -
used for the virus for immunological treatment. For example, proliferative adenovirus
i.nactivated by UV irradiation may be used. Non-proliferative adenovirus having polyA

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



-set between about 105 viral partlcles and 1011 vira
particles for patients with antibody n _
may be set between about 132 viral partic !és)s’o%g%dﬂcirggﬂgamlsmo)
viral particles for patients with antibody p05|t|ve
(+). Admnistration method of the virus for

preferh RQl ogical treatment is not restricted, alt hough__
i ntracut aneous or subcutaneous injection is

| . [OOSSFD%Q e@gF fhe vn[ug Q(?xﬁllnrhﬁho‘i’t%‘?é g'u%gtme'hpﬁl @9%&1(%@ g&ﬂ:ctﬂgqgélﬂw drug |

S such -as nouse and rat" nma e set
of the][{]é‘s’eg O%f’él(}he(}rrfg%é sxifu%rbﬂ:}( S&‘, LA naéﬁ‘?rgl 1*gotlo pgxgx%l'g%‘%ﬁg%éy nter its virus, |
BBV Rl SRS PRI e

trati.on of the v mmuno

_ cal . o .

AlerioRL ok A28, 18 aeRamhfe {016 aliliodsl PORNE Hhgepivedp its vinus is
bet ween abo . weeks and three The sharter

 preferdiey TGt R omblee 1 SAURSHABIEC Prist RiedoikrBF SR cCe msgipologica

later, inactjvation of the virus for immunol ogjcal
- treatmepb gdriheroncaktBn oiRF Y Ty ofxhq Ylﬂagdfoatlliﬂﬁwﬂg}?&%}eﬁ@(ﬂm?wemﬂy be
3 ‘above nentiqned interval to about three weeks or four ‘
- set belEews .ab91001;§] vipgspageeleondjlus viralf pastielgs dar prigantsc afithsantibody
are as nentioned before and one dose of the qncol ytic .
negative r(els anfirooapg be tshiebefween abowt &l viey posickast andet Quedrnl particles for
about 109-viral particles and ].014 viral particles,
- patienanglithhentibodye posigve (Gt &dofinishiaticonmethytliof the virss far mbeunological
' carrier cell may be set between about 0.1 vp/cell and '
 treatn2nOBRGov plsaikdd, Gplieizk iahicytaheduses sutuvmeos ihjeatish i5@Eelerable.
- vp/cell, nore preferably between 150 vp/cell and 400 _
[0056Y G\ﬁﬂitl)m {H0QR9} oF@liclt dfiprto\WAGRLINALEIORs MAWUEE ARG kN ahiyobe set at
of tunor cells (cancer cells) together with, before

“about?1,006 &F thﬁtﬁ%r Afnah Shddhl &ﬁsﬂleah&@of/ihEldﬁifféx@iEces in body weight, for
i munol ogi cal treatnment is preferable. That s,

| experMﬁ’&ﬁél%}ﬂuﬁ@u'Yﬁotnrbftlltheca'iﬂs'é'[[gen&ﬁﬂJe g)eﬁttl@d f@%@ﬂ&epwsent invention.

I mmunol ogi cal response of |iving body

0057?[ %Q/ %@ﬁ?&f ad fﬁﬂr&f@o&‘%ﬁ 1ﬂ1ﬁﬁlﬂﬁbgfcﬂWIlrﬁélt afd B¥at of the

mnistration of the tunor eated In

a carrie?gér/lﬁlgﬁ%g ggls;%thﬁe[\?ede'n%f ay: ag{'(e%ﬁ? Lfﬁcf“ %txﬁ ?%} ﬂg es];mtm penod is more

. ) 1s pre oge er Wi
el g8l s ik it Gla' FTYR WER £, imgunctogical
rentrfif RN BN FRUABP SRERRICIET GhgYe tgl.%ﬁ‘i@%ﬁﬂawl to about

avai | abl e tunor ceIIs with simlar antigen may be
three Weeles orfAR ®s&kipl es described later investigating the

therapeutic effect to ovarian cancer (by OVvHM showed
(0058 d¥aspagsl & Yikwriafestedi Célll(tﬁlfC@H% awqmm'ecrm&édwé@? ag@|ong dose of the

oncolytic viras through the carrier cell may be set between about 10° viral p.cnlicles and 10"
viral particles, and the infection rate of the oncolytic virus to the cartier cell may be- set
between about 0.1 vp/cell and 2,000 vp/cell (preferably between 5 vp/cell and 500 vp/cell,
more preferably between 150 vp/cell and 400 vp/cell).

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

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



- (squanous epithelial cancer cells SCC7 and |ung cancer
cel I's A549), for tumor vaccination, diwbhersentziimconroosnisazey
the target cancer cell to2he treated. [0061] In the o
above tunor vaccination (tunor |nnun|zat|on) no _
particular limted rate of tunor cell is given. For
target exacdedls biyttheragmbesteedn bﬁth/maﬁloak@@ﬂbt trd&d Getdvan@ndith radiation
: 1010 cells. The radiation exposure dose to the tunor

. exposire] dtBaricd opf@fral@byde) SepreReivie exed20 Wik, BeToreGR @Y immunization

(more preferably between 200 Gy and 500 Gy). Pref er abe -

- by theaghik mrgh{nmﬂomldﬁeﬁmgems i ntracutaneous i njection or
. subcut aneous i njection. [0062] Furthernore,

[OOGOP@ﬁﬁhHi 81 adrwrA Bim %ﬁtlénrt @h pﬁ:‘T&QﬂE abi OR tanef edllsdused for the above
- por phyrin conpound be used to enhance the viral - :

tumor Rfa@AHE dnVithior gmg{ﬁﬁzﬁfbﬁ?,echldt&) oﬁlg eLifhile M§%flé R!vnh similar

conmpoun S suc evu ac

- antlgeﬁerﬂw BQ%&PV ﬂe eﬁﬂ%gé%h@és&flﬁerd' equﬁvefs'ﬁgg% {heet er]g\ tic effect to

preparati ons errous SU ate rrous

ovaria pore i Gt BNk Rl AP eBRhen SR é’gﬁ%f’f cancer cells
amara G APBTF LTS ST Y M T APYigh amor vaceination,

: i njection preparation or or preparation is
dlffef%‘t‘ é‘Pé‘r'é‘Bl“ggettCé}’é‘é”& ﬁ%lf OvhettFFaf%e cancer gene t her apeut ic
rug of the present _inventiaon. [Q063]. Practic
E0061b&m%}ﬁ SFAIBAr BROCHPR Ao ST REEPRY, NG PG f&rhm“ed rate of -
5-am nol evulinic acid (ALA) could markedly enhancs,
~ tumor; geHi 1pigt Ry e exaaplefit Bpe bersbbgivesn abratddi Fells. and 10°°
AdE3- 1A1..3B on cancer cell proliferation (see Fig.
radiatips- exposurel ke fo 88) tunfon@eY3 isagraferpRlyrst peiween 120 Gy and 600 Gy
- atel ocol | .agen (product prepared by cl eavage of only
~ (moret ptefgreblyi tetweborilOofGyc ahil agftth G- daplsiabet adminisbmtiortsthod is
_ maki ng the nol ecular wei ght small and water WO
intrac2@Q0&08 318 on(FPEIBcHPR00W i 5820) sol ubl e) toget her wi th
the carrier cell is also preferable. As shown in
- [00628 Ao d aehdiedioh af af ironPrepiritmnendsr adivtphiysin roatnp«)nnd may
- of atelocollagen and the carrier cell dramatically

be uséc?ﬁ#&ﬁﬁn@@ﬁi%r\qra'l PrRIuE@HELH Y cahéte &bb eeh@d (Pbighy@d Lompounds
his m ght be caused by i nhibition of dispersion of

- such 53h§ anﬁ%@&ﬂﬁi&a@@?ﬂﬁ%ﬁrh&lﬁﬂﬁo@ dﬁﬁk aﬁgﬁhéﬁﬁnn are exemphfled As
anti - adenovi rus anti bodi es, produced th

iron [g'ﬁéﬁz‘}lr ris! BGRMs &J?QQSdFegbﬁr flcP?é:ilou%' Jﬂfhﬂe%?%ﬁﬁ ﬂdmlmstrat_mn and -

cells. The

ni st?atlon 0 tel ocol agen and e carrier cell
chond?%ﬁn%ﬂﬁ?[reqﬁﬁl fﬁl'dcéﬁg%hcfgﬁgaﬁﬁ%?é}tglnCo‘?c\?/c!elrs %@r ke ngﬁ’sc‘ §dm1|nllst1atlon may

be exqugf éleaép |Ad§“ tB}eslblg@(gr{ {n%gleﬁ 1§ nophmqe&),ra?%%géh I%eclt(lgrlf %rep%’atfon or oral
preparation is preferable, together with the cancer gene therapeutic drug of the present
invention.

[0063] Practically, administration of an iron (Fe) preparation and/or S-aminolevulinic acid
- (ALA) could markedly enhance inhibitory effect of the oncolytic adenovirus AdE3-1A1.3B
on cancer cell proliferation (see Fig, 15-17 and Fig. 28).

[0064] Administration of atelocollagen (product prepared by cleavage of only telopeptide

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



prepared by treatnment of collagen with pepsin may be :
used. Atelocollagen is preferably admyaishkeied (}bﬁ‘/}p2004]015220)
~mxing with an injection g uti on together wth '
carrier cells. .Concentration at 0.01-3.0% (wWvVv) in the
solution is considered to exhibit sufficient effect.

solublé)Frsaembesititms ehirRe dell lsatl @ profRaned ASuhbie ieatangfiésethcded laier |
' a low-concentration of 0.1-0.2% (wWv) in the

smultﬁl‘?éo% Iaeﬁ}ms&a%é%]f alR oNEEHOLRY th@%aﬁ'i%ﬁ cail Bash @kl fuced death
adm nistration of the carrier cel doubly infected

: o .rat_e czYﬂsEch bg Qe %%Ms gﬂﬁoh%t 'Tﬁmvrhfgﬂ?’hél @ﬁfs&f R? lrﬁlnﬁlnﬁfrl:. gﬁﬂs%on of the

SI on VI rus-vector to -enhance

oncolﬁi&s%‘a&?&lﬂl fb? C blagﬁmgt antléhgﬂﬁl rﬂpeﬂlﬁ%[)?ies 8rodl11lced by the

mnrstration o ds of carrier ce
atelocof]f act ed vvlth one of the above virus vectors may be
éacgpfl d.) [0067] The G\ CSF expression vector i's

* corsE R SR ot GBS, Lot o
as the opcol ytic. virus n use,. for t
- SUPPIESg o FEE s PISTPIS, il o realizh 5@3 Joi (EnHRIF o O oﬁleaonﬁym virus. .

_ domajn and with_a _GW CSF gene enc
- Comnrgially guplablamateiassHagre ot owf%qchg é%(%ﬁ‘a Faetldfl-) or a product
(GWHCSF). [0068] In use of the Gwt CSF_expression
* prepaipd o freaimonkpf calagenewithaspyipimay bp gged. cAtelcallageiy is peferably
c infection of both virus vectors to the carrier cell .
adminisigred by suking etihemrinfecten salntion foaethercvids ¢arkipy cellyrfgoncentration at
2,000 viral particles/cell. [0069] A[Jp| ication of the
©0.01-TMbCSH)aR treembition iv ectsixterahiowsibiisyflojens xifett| @ramples described
- cancer therapeutic effect (Fig. 27). [0070] Instead
. later shbwedh mffﬁhﬂeﬁ&‘ffeekqﬁrzdssn cncantmtion pf GMICSE (protiethe sohyiobs
m xed in an injection solution together with the
- [0066¢ @ufth&inoes| ds Sies@fbet haarlps oddminisgadambhibst caafdromllbylo@dly infected
WD 2005/ 037321 (PCT/JP2004/015220) i ntravenous
with AL GlcbBtit AnuRyctbEnitak@GMPCSP Birdaiat viars. veLOD T ¢nhance the
Met hods for use of the cancer gene therapeutic drug of.

_ 1mmu§1@ @e bER9DbrefdNSBL (ANsiBfuBan s G@MTISREatiBRbf 1RS kinid€ be Garrier cells
e met hods described above and vari ous nethods: f or

each @ﬁe%teﬂr\%ﬂ?&?é (g"ﬁ?é fhove 3’?}1‘]619 ’gé&&'s anaytﬂﬁead%?t:%gzr gene .

- erapeu rug of resent i nven _
[0067ﬁ Olgmlc ;{}Iﬂdgﬁgtyeéﬁéeggowvegoggg?Fefe?}nl.télh ﬁﬁ?gﬁf‘. %ﬂ?ﬁygg ]yf?'{lsn@ector as the
- oncolffig Vi dfr ¥R, HBRL AR B ST E R BRETReBais it 8nhay wse
for t%ghigfdﬁn \;a%rlfelsl‘,sacgf ivg%;l lg,a%lgggffq%rgu%ﬁlag@ﬁ?t OP [?1 gio)mm and w1th a
GM-CSF gene encoding granulocyte-macrophage colony stimulating factor (GM-CSF). |
[0068] In use of the GM-CSF expression vector as well as the oncolytic virus, a total rate of
infection of both virus vectors té the carrier cell may be set between five viral particles/cell
and 2,000 viral particles/cell.
| [0069] Application of the GM-CSF expression vector showed highly exceﬂént cancer

therapeutic effect (Fig. 27).

. [0070] Instead of the GM-CSF expression vector, GM-CSF protein may be mixed in an

- injection solution together with the carrier cells, or the protein’s administration by
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patlents W|th antlbody p03|t|ve to the virus for
- imunol ogi cal treatnent. [0073] In thew@%ﬁé%?@ﬁs(?cﬂnlz){mmwzzm
“non-proliferative adenovirdys inactivat
irradiation, as described earlier, nay be used for '
the virus for i mmunol ogi cal treat rrent The amount is

o 1ntravéﬁﬂ§'hdr§1915stf\éﬁoﬁ hab @ 1aleR in Balsicpldos, derived tumor cells
(cancer cells) irradiated at about 200 Gy for tunor:

[0071}’%@1&@?&%4@?%11@%&1@:@[%5“@&1@1 Eg.\tﬁtdull %f "E g énl‘? Lry%illgon are, of .

- cells together wth thée virus

' coursé rrﬁﬁ‘tr@ﬁﬂétf:d 1Beth¥'1{15%0(flso le CW%{) 8@& vtafl l?st Hﬁ%od@%t use are

he tunor ce nlnlstered racutaneou

avaIIaQI;E %ylb m n| Slﬁ? adtaﬁ% E Sgtehg t]ﬁ{é&@gaé ]drlﬁb Bfliihe n]rgrf? qﬁentlpn may be

Vi rus
tnen he_ tunor g@rrler cel

jagon ot']‘\eraﬂﬁ odg%l'gmce the

carrlgr cel s may be set about 1x107 to 1X1010
C3dWini stration. A549 cells, irradiated

. t abqut 150 to 400 and then adm ni stered, ma
[0072ﬁ s CX R R doF (187 Cht ConceneEeagdnEOp IS Fig Pothe present
d for the oncolytic virus and the G CSE expression
.mven%w&# begiplaingd B dividiseriate (10 passnieavith gntibedy nggative and (2)
about 250 vp/cell and 5-20 vp/cell, respectively. '
Patlenﬁﬁt‘é’lﬂb@@}hoé@d?ﬁﬂﬁﬁ?ywdhc mxﬁ%@rwmﬁn@lﬁgmﬁlj e el sol ution
: a concentration of about 0.1-0.2% and then
[0073h&mh¢| oee eake (&), montpaklonsivy adenvvime inacHe)tepbp JAY atradiation, as
: may be intravenously admnistered at a dose about
descrijgl g@liengrayAbA wsed fdyethsi vitdst fan éouwshyloguted mestentdllienarpount is
the tunor at a dose of 2-2,000 ng. As nentioned
about4bowveto ImJEVIE antiegts dbﬁlvédstlﬁt(ﬂ calky(checeadelishirsdddated aadbout 200 Gy
one time. The carrier cells etc may be 1-6 tines

for tuMdNVAREBLERthay ARG ERE OT0 BILPIUTE! cdlisnBgetiayvildethe virus for -
carried out in 25. WD 2005/037321 (PCT/JP2004/015220)

- immu@PgREUtdRelaY e Ofrudtor ifhfmYMgiabireAn3nt@ANSihe (OBl may be
In the above case (2) of patients with positive :

- admlrﬁgﬂérb@gfErﬁﬁvcu@aﬁ@m&%?@ﬁfcu%@&lstﬂi‘feﬂ?&lem' ¢ drug of the
: present invention may be administered in a simlar

. [007'&111@@&3&r 3 W' \I/gbkts hél"I’lIer Qélyﬁltfﬁilaﬁgﬁsvgf th? %@ 31) . ﬁfﬁ'ﬁﬁ@ 10'(IQ[catment ‘md

I Ng t he anont e VIrus I Mmunol ogl C

the tuhlo?@élp‘?ﬂé %h{ilﬁ&?l%lﬁ%gé qéﬁ&méﬂ%rﬁ g%ntl%l{?lgzpl]l wgﬁlﬂ’gt{aﬁ%h The dose
M ENE AT O g
st GEL SR 10 RSB T Bk ar Sy DTRREIOG B cn.
The adenovirus may be used for the oncolytic virus and the GM-CSF expresm_on-vector, and
| may be infected to the carrier cell at about 250 vp/cell and 5-20 vp/cell, respéctively.
Atelocollagen may Be mixed with an injection solution at a concentration of about 0.1-0.2%
and then administered. Simultaneously, an iron (Fe) preparation may be intravenously
administered at a dose about 40-100 mg. ALA may be simultaneously administered into the
tumor at a dose of 2-2,000 mg.
. As mentioned above, the carrier cells etc may be administered at one time. The carrier cells

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




for the infection-to the carrier cell, (3) a
conbination wi.th atel ocol | agen added t%fdzbé%/o@@ﬁ\ﬁ%wmzoom15220)
conbinations (1) or (2), (#4) a conbination wth GW CSF '
‘expression vector added to the above combinations
- - (1)-(3), (5) a conbination with aniron preparation
- cmme@ﬁﬁé%ﬁwﬁnQ@hﬁa¥m&%fZ%Qﬂ@QUﬂd added to the above

onbi nations (1)-(4) to enhance the viral - : | '

. wwﬁffmeadhgvé b AT R i S g
drug (éfil)rx%% ¢ ﬂ'Pgn Srz g%gqglnﬂ et%:lt%H él’#\tsﬁralﬁ]ﬁ(}nl?%‘i@lr With that of the above =

case (@r ?fc%i)?fm g&uﬁé th'gea%o(ﬁ?hf e %ng @1:11%%%(1%%&%21 f:?'earh%@lgce@ttbou% 10° vp |

~infection and culture, and storage) added to the above

- orlesse onbi nat i ons (1)-(6). Exanples [0077] Exanples of- the
i nve

esent n.are explained referrin
0076 s EReS BegpBepetirciatdht PP gHon o
is not restricted by these exanpl es. OO?SE%%EX
such ap. (1 )5 pe@Rinadomn pL thee1sa for elqEicn) iresiment éF‘#‘éEPeH (2)a
in.the presence of antibodies] The follow ng

combignipest PibA v MEITdmErmPlogtrabligatmsns Hiec@itidr 5l @pd dig uoolytic virus
' i nes which exhibit potent cancer cell proliferation

- for th¢ frifediondeythetdrger cadl (Phecembinpéen wish|atelp@dizggn added to the ‘lbOVG

~ Adenovirus AdE3- 1Al1. 3B (1 Al.3E) was used as the
combiontaisy{l) orv2),ud) forontisationf with i@Vi-C$1 expressen veaer added to the
e cel | . The adenovirus AdE3-1Al.3B has E1A gene and E3
‘abovegemehinaias dh)-(Ba(5) ancondanamn sk ai fiia firépardBpamtiut £ porphyrin
(IAl.3B pronoter) as a tunor specific pronoter at the
compoipRieadd2a to IR 2005/ @abddtioaPANHA P2 edil:0tS AR0Yird tpreduetivity, (6) a
- ElAgene. The adenovirus AdE3-1.Al.3B was infected to
" combM¥@fibi9 WtIC @fel fudifor Gl Br akmar Kadcgnadibon 5Aded pé aBd bbdver cdmisinations
: days, and then the carrier cells were added to an

| (1)-(5 Vzﬁlrd' @R 2R atios Wil hé&%ssﬁﬁfYc&lﬂ%&MHE %xest&fﬁl? e, i@c@didand culture,
heir in vitro proliferation inhibitory effects were

and pke{ﬂ:\c’\ﬁﬁﬁ)hg}"i‘tﬁé&&ﬁ‘ Refe:;]ﬁlafa%ﬁs ge% fx'e}{gen'gl[ @Q@f%r a-ﬁﬁemré?é E}S or vessels

ove experil are The verti cal

B (e.g. tggfeacﬁo% é]gl}gct%r a :a cult 1%W§\ndcs? Lﬁﬁﬁgc{ & t}:l R?@J(e B na}gons (1) (6).

pro eration in tory ef
each cell line, and the Iess cel I nunmber shows the
higher proliferation inhibitory effect. As shown in
re Fi gure, the cancer cell lines investigated in the
- Examples sent experi ment showed high antitunor effect in an

00778 fe)s 0% glg’q ér%lsépﬁ énv'ggéc?rb gq%' egplamse\(/i\ﬁr%grr?r?gl lh% d%z{]\%ngg: _h%wever, the
scope of the present invention is not restricted by these examples.

~ [0078] [Example 1: Screening of the carrier cell and antitumor effect in the Ppresence of
antibodies]

The following experiments were carried out to screen cancer cell lines which exhibit potent
- cancer cell proliferation inhibitory effect as the carrier cell.

[0079]1 Adenovirus AdE3-1A1.3B (TAL3B) was used as the oncolytic virus for the infection
to the carrier cell. The adenovirus AdE3-1A1.3B has E1A gehe and E3 gene, and an ovarian

cancer specific 1A1.3B promoter (IAL.3B promoter) as a tumor specific promoter'at the upper-




A549 cells and SW526 Cells ‘exhi bited about 100-fold
hi.gher prollferatlon i nhibitory effect
-to PA-1 cells which have bgen used as §g¥$¥g$@%2ﬁ#%§8&mmnm
- HT-3 cells al so exhibited simlar hi gh proliferation
inhibitory effect to that of SW26 cells. [0081] Then,
) streamd bf E@ﬁ g%ff@@ﬂ%%eﬁtﬂz‘lhﬂé\@ﬁﬂé' f%ﬁﬁﬁﬂ;@ ihfrclel 8o Vftrious Cétrrier cells at a

prolifération inhibitory ef et ween on

- “tate OPBWIVWCE% feij Ml')sda:’j’rg dan?l tﬁg {en@atrhgrn%e?lfs \Jepg d(‘f’cﬂ:ﬁom 'liil (S:V'man cancer

virus-and the carrier ce resen

LV T e the carrier cel I
- con it SRRLRR0O8 ol TGO aaéw}&deﬁ%etﬂiy sfjcts were
]_]nve“ |%fe ted f&r two days. The resultant adenovirus
- it (1AT' &€ted 293 cells and their supernatant

B [OOSOL‘%EF éesi ﬁlpﬁgb%vgggggé%ggquggﬁgc@%% Fg%gc g@? R g1caf'ax1s of the grﬁph

) i es. each wel] . abg 5Q,000 cel|s of the -
showsg el R s pnable da Ppiaf SRV RERNIoR GRHb Got B E b or cach cell
t he precedlng day The anti - adenovi rus. anti bodi es

. line, apd the %?%ﬁgrnélﬂlbéyﬂ’d’lwslﬁlﬂf’r bighgrrprekisratiopiifubiie® effp¢tnAs shown in the
600-fol d anti body titer to various antibody titers. In
Figure, Hbe canver 6¢ll dnpyinvhdiseiedonythe eresentuexperimentathomedi gl antitumor

- AdE3-1A1. 3B was administered in the 12-well plate at a -
effectimtmonier of BB0cellp/AceiOl cells, BWH2o palssied dE-3 GAT-{ihecells. The 293 cells,
anti-adenovi rus antibodies. At culture day five, the
AS549 rceBpent BWe20reells Baribitdédombaun ADBIfdIdriyghee fpf@ifeation idamocey effects
cells (HEY cells) were investigated. [0082] The =
in comhesisbh so BA- 1 bedlsatidvie hevepledeh nBed adcarishais. Hi-3Fdefls aBo exhibited
'~ The vertical axis of the graph shows the dilution
simildr digh pblifehRioamiiibiade Vit shaabt Fwdbesat 50%
proliferation inhibitory effect (1C50). In other

© [00811OIE, i5A% REShide@aiv Gihsi MilfeRintOnY BE f@fetﬁﬁ%n inhibitory effect
- obtained for 293 cells even at 27 WO 2005/ 037321

.betwe(aﬁ’ gﬂy\]tﬁg BRARIOAAR)and BRI bRdkigh @ tHel dhcb9hc KBh€and the carrier cell,

O-fol d anti body titer) whereas 50% proliferation

in thé P@sﬁiou?d'f%%gwﬁtﬁfgntg%ﬁm@bk@' tﬂ@q:afr?é} } g95 heil nﬁé@drﬂﬁl 'tbove

[ution rate anti bo

' menu%trl_f%)dle lgzienoﬁuss Rﬁﬁ@ 1%@ 1 was 1 Fee%%dr fo?rtwged 5{ eﬁﬁqpéshﬁglttz{a%novuus

eration 1"nhi ry e even
Adeag(EER ey 201 ST I“E?‘%Pézé“té? RS v

~jnve: in the ence of anti-adepo

placed i BHURBSTIAY HE DrespAtEwa sfr%e EBhrepp e anf Eyﬁé%i%ﬁhrw about
: infected 293 cell and_ its_supernatant (AdE3 1A13B 293
50,00@ é:p]l&,.gﬁﬁip)ova{lgt) capceirgil gpﬂ)&ﬁﬁ ath Peeporvd tiredi ﬁa@n the precedmg day.
adenovi rus (AdE3-1A13B, SUPT), (3) .a filtered one w't

The agtitgdepfirast angibodies ferh @rapared by diatiemeh e @@Hmémau\ﬁ@h 600 fold
' adenovi rus (AdE3-1A13B, - SUPT, filter) and (4) onmy the
antibalydtentorvggous antibody titers. In the case of only the oncolytic virus, the adenovirus

AdE3-1A1.3B was administered in the 12—well plate at a rate of 1,000 vp/cell, in the presence
of the anti-adenovirus antibodies. At culture day five, the respective proliferation inhibitory
.effects on cancer cells (HEY cells) were investigated.

[0082] The results of the above experiment are shown in Fig. 2. The vertical axis of the graph
shows the dilution rate of the anti-adenovirus antibodies at 50% proliferation inhibitory effect |

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



(AdE3- 1A13B). The results are shown in Fig. 3. The
vertical axis of the graph shows a dil whi2qB0878d @c@fpao04015220)
the anti-adenovi rus anti bagj es at 50@6prollferat|on
inhibitory rate (1C50). As shown in the Fig., nore

potent antitunor effect was obtained in conparison to

about Sifeldalifebn rOAR0ITHENGBB@NtiteRewEaREds 158 F®liferdZd3nEidltbdy eftect o

was used. [0084] About carrier cells of 293 cells,

-~ was oAB8d €&ldnSs thSVE2B vEe! bRt TRl Gifkibe rat€ ARG k14 'mtlbody titer). As
proliferation inhibitory effect on the cancer cel

' shownHﬁ%v‘é’a%d E‘éﬂ%é{t bcﬂ?%ﬂgbit&i He pRIES R Linh b%("f’lﬂ:}fe&r even under- the
~ absence [Ali (- of the antl-adenOV|rus anti bodi es

-Condﬂn%MﬂﬂgprQh£ﬁ§gm@nt|body titer. The results are shown
In Fig e vertical axis of the graph shows the-

[OOSSQEHHﬁﬁﬂyo f %g%&ﬁ%ﬁﬁg{ 11%1ﬁ§ll(lngseg g wen f)r %ﬁsy fYJe r aﬁvasta‘g'xted in the -

i nhi

. .plesence 05 an{i ddgnov%élg ag éll)t}% s lﬁl éhgufn ﬁtl)(w%lgscog@%gg? . %ﬂmvn‘us infected

as carr

293 oGO SLGRLN: @@dﬁgf@ 545 L NERHET 8849, CELL S comning
| adeno%ﬁ»‘xﬁpﬁ&?lﬁmﬁéﬁi SOPLY Phet et becitins 'tq?"hcif‘ 0ypgef the cel

. cancer cells despite of the presence. of
superngiant Gepfpising adenyins {AGE3 KiA@E, olFdefiter) é‘P@ 59 wRbiibe adenovirus
_ sufficient proliferation inhibitory effect in the L
(AEY;] &2BL elhsr reprE aintshpwailastis] Godby verisabareer Yeraaph shows a
- therapy with virus was considered to have a dlfflCU|t¥
- dilutignrate elcibe nati-adenavims prizhddimsit SO Eaprod fes#tiqer B HBELT O D] s0). As
_ neutralizing anti bodies to the virus. However, -
showra ppHiecBigi, onomf patére amsirmi@r effeek Iwag sthatibads e coparison to the other
infection to the target cancer cells by cell to cel
conditisitsevlzatthorardadefl(2elesil) vadnked. st rati ons becane
avai l abl e. Furthernore, application of 28, WO
[0084PQ0R1L03431RE dePCTDE SRR0OALS) W5AB0)ellsh € Wed2GV eellieatd BITed cells, each
four kinds of cells as the carrier cell provided

proliffRli@Nintakitdry WIREt 6hTBE toancdrORBE|HE Bxpiplifredtigatdd M MR presence -
antitunor effect in a nude npbuse subcut aneous tunor

| [Ab(#j‘]‘)g[ejlﬂseﬂ_&% éJ)Pof’ th\éoanﬁfﬁdehblﬂﬁfs Btib&GEs Ii’ztw%i@ﬁb@ﬁﬂ lAh8hody titer.

i nfecte t he above nenti oned novi r us

~ The ré%ggg’ar%’%ﬂoﬁglﬁ’\ﬁ b, nM{%S\I !rt?ca,ﬁ eds Hﬁlhré%x%hrbﬂgﬁs Mﬁnbm of the cancer

cut aneous t eri ment, human

cells c? \rlg{ifép ?g@%t (}}% 511\?\&85% %{ ng.gg I?}lgﬁﬁ&é!stt %&feﬁw ?}h%hferatlon inhibitory
. .cffectwee ﬁn%%u\%b %5496%3&]&“7&}56 usieél ngr?%%g Sﬁbﬂfﬁﬁ%op L1sThat ; is,
- adminig t%l%gp iﬁ{,ﬁd%%evlltvg gﬁt{g%qg %I 5511 t %S{eﬁ\{%%a Olrf'h sufﬁplggtkamount of

-antl ai@q%%glsﬁéggt;q%igg }stoglg?‘;ﬁ%% Lppfné) ert]qzlgtrlghlijﬂgi {}e?ﬁgllloh?elatlon of the

target cagger cells despite of the presence of the antibodies. Other three kinds of cells also
showed sufficient proliferation inhibitory effect in the presence of the antibodies.

[0085] The cancer gene therapy with vi.ms was considered to have a difficulty in frequent
administrations because of production of neutralizing antibodies to the virus. However,
application of the carrier cell established direct infection to the target cancer cells by cell to

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



round represents "AdE3-1Al1. 3B" which are the results

of adm nistration of 1x1010 viral = par tigGh®RREIEdTRESS015220)
of the adenovirus AJE3-1Akg3B, black triangle shows.

the results of adm nistration of 1X107 SW26 cells per
nmouse, infected with the adenovirus AdE3-| Al .3B at

the abdPOm¥idnel fourRiatlor ARTRUBe shavSccliRgovi8&Hpdient@htitumor effect.
- ‘administration of 1X107 293 cells per - nouse, infected

. [0086 MExRmbRe: 24 @ﬂ)gvdhﬁHlﬁl(@‘@ﬁécthﬂ n§& AbuSubBtgSioks tu\:{'}g(ﬂftn?odeﬂ

square shows the results of adm nistration of

Then Ag‘lgwgeclnltlﬁm?@rr g&lﬂsﬁ‘ ealcF{f &ﬁks%ds%% 1erit:t|3§ ﬁgﬁgﬂg'z{b‘d% m%ntloned

E3- 1Al1. 3B at ure

. . adeno%?bg %dE@q &53439 waf lnjnﬁstzfn‘?% I?Sanégcgﬁ{ﬂl(?[nou%;u%ré)%ut\?ﬁmﬁ%@ Bmor model.

ete sappearanc massi ve

In theg-%g P}llgﬂlglgg %ra% : %Matll we Is%%%tﬁ{le%%l?ttka%gplanted to .
| 087
sowelf e %'t&w%]y@ﬂ &? arBOb bl e 3 dFOpaR s e

s IR BUSE b ol B e T i v
massi ve tupor with about 10-15 pm di anete
Obbef@érra ht‘ef@ws aggi Sapiediethony inHes- u%én dhe gtpshcllpgis SC&W&G represents
A549 cells as carrier cells. SW26 cells showed
“contrebnphishearaitae pisaliy ahsix Biey Ficqtioror PiS foffer dite thy tumor, black
five mce. [0088] [ Exampl e 3: In vivo-antitunor effect
Tound; repreatncu{‘AdESUA It 3O Whadidele the rewliai afhadmoinistrtion windd0™ viral
systeni Then, in vivo antitunor effect of the cancer '
_ paﬂw@aqsrWMHmagéuhﬂmddmu@ueﬂkﬂﬁblﬁiéBeﬁﬂM$nW@n@ﬁdm0WWaberﬂmﬂsOf'
' i nvestigated using (C57BL/6XC3/He) .FI mouse with
admimigiratiah of MvLOTES WGRE telsrper muséian fafed GABY 03 A8@tovirus AJE3-1A1. 3B
: (PCT/ JP2004/ 015220) experinment, each antitunor ef f ect
- at 250vap/ceNvBBIck gabatud Ehdvhethﬁaaiehﬁw sfpdogngirhii@nsf 1§10’ 29%ecells per
ovarian cancer cells OVHM wer e subcut aneously

" moust liansRUaRUEdhd 8ddndeirsy AABBII INERIGL 25DKSEIl. Wilitesqubes shows the

days or nore, A549 cells infected with the adenovirus

resultf‘qgg’ad}mﬁﬁtr%m? of 8@ 00TA 290 . MR/ &1 hoh @, |ianRabyith the adenov1rus
radi ati on exposure were siXx tines adm nistered into a

- Agest L OA 186 4p549 ml.. Aay wn 1(1?13 i Zle"@?% céﬁsdan% L81s WOGELs carrier

nouse was | nlze |n advan enOV|rus for

cells el.hgg/lé@ ghﬁgiaeﬁeaéhs%ﬂg@ﬁ%@&#ﬁ%%ve JB{) oF umflrgblaﬁ ld D mm diameter 50

cutaneous

o LA R T bt i
_ [0087& gemﬁgé%%%bﬂlggbﬁsgi 108‘?? gg g%fs é:gwréa 0u§ %& sezlgﬂggr%/ous Uanspl'ultatlon _
of b PRy GRS I%Pf\‘ 5 Bbeerdinhdh mpuSerit sy are shown in Fig.

Ascghotvgn lm the Fig., the massive' tumor with about 10-15 mm diameter completely
_ disappeared by the use of 293 cells and AS549 cells as carrier cells. SW626 cells showed
complete disappearance of the tumor in four out of five mice.
[0088] [Example 3: In vive antitumor effect in subcutaneous tumor mode! mouse with normal
© immune system]

Then, in vivo antitumor effect of the cancer gene therapeutic drug of the present invention -

was investigated 'using (CSTBL/6XC3/He) F1 mouse with normal immune function. In the



| adem%@z% fog ippyunpiggicak frealpent nA&tsw&a% ]

[0089] The results of the above experlnent are shown
in agraph of Fig. 7. In the graph, .bl ggk.s4 1§PCT/JP20041015220)
represents "control" whichgare the results of- the
_above'condition (3), black round represents-: S
- "AD(-)-*A549" which are the results of the above
expenﬁf?:ﬂg' dalcR Nark ootV Ar&1e uJms Al [Et afddl B RN f&fovﬁﬁ’{ condmons (1) the

adenovirus for inmunol ogl cal r eat nent lack tri ang e

lovanaﬁ%ﬁfi@e‘?%QﬁSSOV}M(v%%ti S&ﬂgmﬁ éﬁ%}#@ar@ ﬁm{eﬁ% rﬂﬁas&grlnh%n@fnohglemouse. |

above condition nls I on

After ﬁ@%”)g b W8sed Asab TIHORUOILL Bhon L ERIIBO 0 AdE3 198 e iéa.te of 250

ype adenovitus  havi hg ho

: f h d
* voreolf By i dE FRETR WaH Y S RO TBloch formsd 510 mm

ser LacZ ene n the downstream o
tumorpr(g)mi’t eﬁ&sﬂqé h%%‘ﬁe G Ppel Epyse “f'lﬁemHBWée‘ié??MétVf“bcﬁ with an -
mnthout rior |nnun|zat|on b OV|rus
g éﬂﬁ ‘T%‘f%ﬁf“?c&f mqps OVHEM .
- whil e the above condition (2), with

, prio
were UPRI{ANAE Iy grRIBRlanlad ﬁbwwukﬂ lwmwltw}ak eH (3 e agapprer 10 days. |
- effect 3-4 days after the start of administration and '
or marpeAb{rwellnifedehpiity Glyadgnoninissh@d3-AAdeB Bt Agalgagfs250 vp/eell

wi t h di sappearance of |ynph node netastasis. As shown

| follovtvﬁ shedintiansixposurh & cpsotie timearnd miniaeeedi iptcam fumenrerd (3) six times

effect in mce with normal inmmune system despite of

 admidifteiionaof PROyfarioduciinonas atglitolbe caused by

i'nduction and raising of the CTL reaction within the

| [OOSQH e rgubodfthe uboeaxpbrem atrirai Isitwnaihiagmaplodf Ripe7. In the graph, black

adenovi rus for inmunol ogical treatment. [0090] The

'squar@rﬂgﬁbs\etmtsc“o@dﬁmovwmus ars thenfeeglt L fitcomdvBecondition &B), black round

cells to the target tunor cells by 30, WO 2005/037321

: repre&fi)@_r +AB20044 4B 23\ cnc el tHeO r&lth dMURS abdveOBondition (1), w1thout

specifically proliferates in tunor cells and is

admi thilogegie the! Qdc%)é%ﬁs ¢&! 1n11111¥§61§g1(:ﬂ)’f194h§ﬁ%ht5)Bl@é]% ith gleO represents
use an kill the target tunor cells. The cancer

“Ad(%g nﬁS%%r e (L)!itn% ﬁlé:dlreﬁgtsqf b8y eec%‘ﬁﬁﬁlo h'YY§ %ﬂlﬁﬁhlﬁlﬁﬁtraﬁom of the

uce potent L reaction

' adenofvijr:ﬁls q&},ﬁfﬂfgﬁdégﬁg Fx)lr raeuél glml\rolns—é\ﬁ %R/eel Iypng. g%%?ﬂ&ﬁ‘ifa(dﬁﬁ no El

sene PG GRsbk LR GrEv R GF GTagr ORI AL amelr Mo spectndf it was an

aden iR GH o IoO G s Y T S PS EHR O APGUDTOGRGE: Aefijown by the
is considered a cell fu5|on caused by the adenovins.

Fig., theg abgves hpRdtiothd Lk edithqut grriagi WB%@%}O& Bﬁbsaéﬁ%vﬂwasn showed 20%
' after_overnight culture fromthe _adm nistration

- antitugrogecy iR £0MPARIINC e iepetntiop] Whids ﬂe%éb%\@e%\ﬂiﬂrqals@) with prior

i nactivated by W irradiation into a well with A549

‘immugigatign dyl adpnevirusasheviedunaskedaprtgwnanelfact 3-4 days after the start of -

administration and the tumor was completely diminished after nine days with disappearance
of lymph node metastasis. As shown by the example, the potent and dramatic anfitumor effect |
in mice with norhml immune system, despite of their antibody production, might be caused
by induction and raising of the CTL reaction within the living body due. to the administration

of the adenovirus for immunological treatment.

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



'|n t he F|g ;, adm ni stration of the adenovirus caused .
cell fusion and nultinucleated cells WBH800s/037321
sporadi cal I'y observed. Nogguch cells were observe
A549 cel | s without adenovirus adm ni stration (see _
Fig. 9). [0092] Predicted infection manners other than

- cell tocc%llll 1n{ei"zﬁ't18ﬁ] C%Eﬁfl@dlgren%rlohf’e gssinoﬂmgl CEE:,‘Z&J s%@ﬁm&&tﬂ f‘o EXEIII cclll

of carrier ection enovi r us

lySIS (E)Hﬁ ytsgi Qtont tp Tle Zi%ﬁ I %(11?%4}? tgt;ggetu%r ctellsa%ﬁ cgr?cer %%(J ﬁx%[apeutm

agnent 1 nc novi r us

e G I'H%”lw@ﬂésgﬁﬁsqv IR e %téfeae@@@ i e
' .'_.body q;ay énélpl S}slgg 11‘8 1%&0&3 %athté ?dee88‘é‘ﬁ‘fspg?jl égunélﬁoigg{calg elt;]eatment which

limindfog o oottt BV GeES kel B EodH Cup il natural

the use of  a m_dkine pronDter] Then, antitunor

ehmm@%/%efi thgpdgnoxirpgafesfeddumogrslte pronoter was

i nvestigated. Fig. 10 (a) shows the results of

- [0091] Que stanper dfdnfeeiomeidhe adenonimy tonfmterast uBenssebis Cpliiﬁldeled a cell

human surgical sanples 1-21 by RT-PCR As shown by

- fusiont ¢ras@l §y thendesgine Tigps shewntheofesulhof miiglosenpiqrRigaTvation after

was observed in malignant glioms such as glioblastoma

- overnighticdhap frast the adstimistcartonnd, 10498 virl peiticlesiper cell of the adenovirus

astrocytoma. Thus, the excessive expression of m dkine
inactiviedbs BWieddiatomany acsiiceitls AS5db chllamlicerle B ahoww bprarrow marks
© [0094] Fig. 10 (b) shows the results of investigation

~in theFig.MhdiKiniverattBNA ¢ pdessian chysed tell WRIR0GE/ OBABRAeated cells were

(PCT/JP2004/015220) RT-PCR in four cell lines of
sporadiBAliyd BBGEvadl INMsagh callA witdTiobgsivaminen 589 awstis atichiort adsnovirus
shown by the Fig., no expression was observed in UB7M5

admnﬂﬁg“ﬁﬁgﬁﬁﬁﬁg@gexpreSSIOn of ‘the m dkine nRNA were
observed in 51M5 LN319 and U373MG [0095] Fig. 10 °

'  [0092§J PledR QI RirdcBEn haRHE %th%f thall VOB bl 23 407 cOfl aﬁﬁe‘é‘i@hﬁ@ the target cells

rotein expression. in bove  nentioned each cell |ine

| ~of parlﬁnr %@dﬂn@c%lﬁ Ff‘tgg QW Exc%}g Stzlﬁgée)crtglzxgir gésilss}ﬂgqoéﬁ? ‘Bﬁgst and the |
: carrie%nﬁgg#\ﬁrtx%ﬁ lla%ﬁ% e tfaale)%orevgﬁlg{jl&ang gxlg{%‘fllf?%[ﬁl@f Cﬂ?l@govuus havmg

erl nmen

o ot Y DR T o 8T %Vﬂ%iﬂi%ﬂf ottt KBl gff"may tead o

2, OON%ZEeS) was. compar ed. Plasn1? G%S NK60
preseqfefiall OK23BOFIWARFEER OB ¥ SANSET | WESIE 12l @é??é’galtze‘? 7§ an antigen

downst r eam of

. secondarily), and the tumor cells may be eliminated by the CTL reaction.

[0093] [Example 4: Antitumor effect by the use of a midkine promoter]

Then, antitumor effect by the use of a midkine.promoter was investigated. Fig. 10 (a)
shows the results of invéstigation of midkine (MK) mRNA expressions in human surgical
samples 1-21 by RT-PCR. As shown by the Fig., excessive expression of the midkine mRNA
was observed in malignant gliomas such as glioblastoma ﬁnd anaplastic astrocytoma, and in
diffuse astrocytoma. Thus, the excessive expression of midkine is observed in many cancers
such as cerebral tumor.

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

(P 5/11%2004/015220) -




. LN3 1%@%5\3?%[

‘respective pronoters were introduced to each above

mentioned cell line and their respectiyg zoog,%m%;cqﬁﬁmmmjm)
activity was investigatedgto evaluate the pronoter

activity. The results shown in Fig. 11 revealed a-
hlgher pronobter activity in.600 base sequence |ength

RT-PCRYAYobPALL fifks 26 %&(ﬁgpraﬁeglhﬁgﬁg?’rgﬁg%\ﬂmgﬁ&ﬁlﬁeﬂ ﬁlo%eabove As shown

mal 1 gnant glorrac ig. 12 (a) shows a

by the%ggeﬂggk 1RO ATIAL LG, PRIRAY hhé ﬁﬁc%yswé S TNRne midkine

; hovr ure having a md

- oRnA TR E?rv'a%mﬁ%ﬂﬁﬂ@%@%%ﬁe%ﬁ“ : Zr“eamzdéb?fbase -
o095 EFg 55 5P BTN Bl bt il gREE st SRR wvove
e o 5 P22 P PGS oSS0, v frusmao

bl ottin anal ysis. As shown in the Figure, expre
as welhfas mwgr EXETShIVB X BRIEROR, OF 1S THLIRSHRE a5 9os Sdeyetiein @55”\“}
expr essi ng} U251M3 LN319 and U373, by the infection of
(AdMK600) havi ng a 600 base |ength mi dkine
promoter. Expression of E1A protein was observed in
[0096hThen, egirbmolenassayliof henwidkile wraperfamed snhe grpeingspheactivity of
- adenovirus (AdWIld) and no expression of the E1A
© two diffectne lengtharsidiisenumdtein(6AD Ibagss| and 243P0dosrs) vlas gompared. Plasmids
_ AdLacZz. [0099] Fig. 13 (a) shows the results of
(pCLILBIFENCatidv pCLANER Bt withn infertednclarifaede gemeodti the dawingimeam of
-~ inhibitory effect by three kinds of adenoviruses. Wld
respediyp @radenavidre snt(diéd o) exhabved MEN2ORB/BB T2 hnd their respective
(PCT/ JP2004/ 015220) potent proliferation inhibitory
Jucifefkd E&Ivngﬂm@'dwe@ﬁédt@d towRerarahagenméridd esy. (Thd MLGQO slarvch in Fig.
AdMK2300) havi ng the m dki ne prormter showed the

11 ref¥hRbid Sipatd ’Grrﬂoﬂa'ﬂ'a@hf\g Yo 660 B&de @%E‘éﬁcé Mengfi gHah NBat in 2,300 base
expr eSSI ng 19 and U373 These results

N sequeﬁ\@er lgn bk th"é%(gl%lnﬁﬁt%lt ertc!élltlfﬁ% resul ts of m dkine mRNA

sion- an pro activity. The adenovirus

o0 A YR RSP BB AETATNR B nons

. struct%i%qri@igtﬂ] glg tug% p a?n]igtgL ﬁig \}%rrl%cfsl' %?Eép &SMF e%ék‘?ﬁe%%.”‘rhé midkine

pom bl P00 bt ata%e?ﬁa'&?ﬁ'&b@ﬁa%ﬁﬁ?%wex S RRAN R e s o
10-fol d potent proliferation inhibitory effect than

552bt’-’hat of adenow rus having no E3 donmain (AdMK600- AE3) .

Fig c) shows the result investigation,
- [009 szgm P t(lgpnﬂ)‘ow(gfu%dt:suétﬁ o Japestigptipn pﬁ iA profein expression in above .

- menitioned each cell line infected with three types of adenovirnses by Western blotting:
analysis. As shown in the Figure, expression of E1A protein of adenovirus was observed in

midkine expressing U251MG, LN319 and U373, by the infection of adenovirus (AdMK600)

~having a 600 base length midkine promoter. Expression of E1A protein was obseryed in all

' cells.including normal brain cells by wild tyﬁe adenovirus (AdWild) and no expression of the

E1A protein was observed in all cells by control virus AdLacZ.

~ [0099] Fig. 13 (a) shows the results of comparative investigation of cancer cell proliferation

inhibitory effect by three kinds of adenoviruses. Wild type adenovirus (AdWild) showed




- midkigg, A%I}{[é(ép()g]s, Wih2sAd

~nude nouse subcutaneous transplantation nodel of about
5-100 mm diameter tunor. In the Fig. w%%ggﬂqm%?z 04015220)
marks represent the resultg, of adn1n|strat|on of wild

type adenovirus AdWId, black square marks represent -
the results of adm nistration of adenovirus AdMK600

: poten® Blif&Ga@or ThitHibifGy PEFRIPL S all @Jﬂﬁc KytlerdRANEH o RIS (AdMKG00 and

represent the resul ts of adm nistration of. adenovirus

AdMI@JG@) Y in iSRS }51%&0@%%0\9?? &ﬁ&@fepaln@ﬁ Ko i Qi egfﬁftyonly in

mar kS represent the results o mnistration o

B mldklgxggxﬁ%si ruzmgeﬁgkét Fl%(t %?f]ﬁ\é&?’é ?SS.‘%QJL tﬁ\%cigy%%%rrelated with
o the re@ﬁl&k%mﬁk%'\ﬂ%gg%@x rlg SSCillofgléi ﬁgwtf)Fca anE‘\{/lng%g 8 ov1rus g&dMKGOO

- : f
ool ORI g 0 SR 20 e

buffer and that wi-th injected AdLacZ. [0102]

.Seq“ B PR or e, adenow rus haV| ng the above nentioned -

dki ne pr onot er d- MK was jnfected to_ the
[0100&1& ilé (Dlcdops ﬂafhaFSv Ofazﬁtfwl&w Ardepyvige E%@rw? ‘§dnfluence on
nfected carrier cells was conpared to that of

the Pr@afﬁrﬁm ngihitgry Hegnity shewweofbe HignrenadMELND basieg B3 dom"un

293 cells and A549 cells were used as carrier cells.

exhibiigsotouprd fitfpldrindertyraiNiatien lishibigare effeeindipn snt of adenovirus having

5-week-ol d nude nouse to give a 10-15 nm massi ve tunor

~ no E3gfonmein ¢AiMEOGRENS). The virus infected carrier cells

or only Ad-MK600 was adninistered and the tunor vol ure :
[0101hdse. 33, (W BGOBI0BABR Iof(IREH! JRRO0A DLHRAEG) cliwiphndehovirus in a:
after four weeks. The results are shown in Fig. 14.. In"

nude triv@sdsipoutah &ols MeBOSlantstenmodélng abesus 190 @fim diameter tumor. Tn the

adnmi ni stration of only Ad- MK600, and each "293" and

., b1AG MorshRVmbEite re@estnt Sheofes@thTbMhdhinditiaG6n @F Wil typeradsnovirus -
infected carrier cells using 293 cells and A549 cells

a AdWﬁ@ MRkl sg8ire nt@kd FoprdsBRRAE tdsHR ¥f adSinkhaih bNadedBvirus AdMKGOO

|gure adm nistration of the virus infected carrier

havm% 1|n§ik11§ahﬁ‘6ﬁg)téioHﬁkﬁﬁﬁar%ﬂéﬁﬁ%qreﬁﬁg&tQﬁe ks %F‘ﬁ&mlmstratmn of '
dm ni stration of only MK600 showed . al nost no

" adenoq'irtlg gﬁg{'-gzﬁt 1{ RSEM szbf Qt il bIac[kﬁ%Q&l 1&51&% 1%@41‘& Yhe results of

favora erapeuti c CTS on the ovarl an anc

admmé%xl;aluogro'f %@:ﬁ?%ﬁt P oA s 150&61 @gﬁeﬁ\ég b%lgg? gc{ti Gaby (nfqgvﬁtls showed

anutugg)?n Ict(r)ﬁli H}eyhﬁ\&l(}]@'{‘ %zﬂ 1011Grﬂgalgﬂqgfg§h§sosrb% kl n%@meexpressmg'

used for various mal kl?nant tunors |n addition to
il gyessonuTeds ISéPP%%ﬂCGé’f tympp, o marked

‘cancer therapy of other than nalignant %
dlfference was observed between the control with 111]ected only PBS buffer and that with

injected AdLacZ.

[0102] Furthermore, adeﬁovims having the above mentioned midkine promoter '(Ad—MKGOO)
was infected to the carrier cells and the antitumor effect of the virus infected carrier cells was
compared to that of administration of only Ad-MK600. In the experiment, 293 cells and A549
cells were used as carrier cells. Above mentioned U373MG cells were transplahted to
5-week-old nude mouse to give a 10-15 mm massive tumor after three Weeks. The virus

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



- [0_104] [ Exanmpl e 5: I nfluences of Fe and ALA on the

proliferation inhibitory effect of adQrpP¥isiosSai pcrirooa0i5220)
AdE3- 1Al1. 3B] Ovarian canceyg cells HEY were cultured in
12-well plate at a rate of 10,000 cells/well and

FeSO4 was added at a concentration of ‘50g/m, 5g/m,

| “compe@8HidF fo@F wBs MhORsf1RGre §11Q)lenqw A% 192y RBFid h“?\d MK600” sliows |
" cytolysis type adenovirus AdE 3B was added to all

' _- the reé’é@tls b8 adrki¥SstraBbR bF &ﬁg Al Pk 6o hHEI' a0 Yoot a‘ﬁ@t“AgﬁrQ’t 8w the 1ésu1ts
- adenovirus was eval uated by 1'C50 after five days.  The -

of adrﬁﬁﬁwﬂﬁ 8F ﬁlesﬁ%mnfegteg 'cgrue}geﬂs 1'115115%@9f&g 2511th549 cells as cartier

axl's shows relative rate (v /ce

| cells, ﬁé Béﬁ%ﬁélya%rsn Sﬁ?\g rng t&?&iﬁlgg O-g%'ﬂ#ﬂ nﬁﬂm}gﬁéf @&l gfetcLLﬁ carrier cells |

showed Sbbie e Ruiaities Vot Gk d%f? pipE B0 ”Oé.ivt AyRBf showed

I‘O|J eratio nhibitory effect, respectively, to that -
almos ?0 gﬁ{eyﬁ’ncﬁd"éﬁ‘&b?‘r@@ §h ni stration. [0105] Next, the

ari.an. cancer cell lipe HEY was cultured in a 12 wel |
[0103b Pglcgczg{y, favprbie @plapilglco%{fpc&setpq gyev%qapa%ﬁﬁlcel and malignant glioma
-am nolevulinic acid (ALA) was added at
. were %ﬁ@@ﬁt\)y@ppbwtlgfl ogggpﬁq cells 5@91@5 A@495r§3/1]|sdan6 29@§¢1m ang pdenovirus
- the followi ng day and the cytol ysis type adenovirus
- havinpd &3-3Baprod®teiany midliog premalel apie) ancolytie v Theapidkingrpromoter
- inhibitory effect of the adenovirus was eval uated by
. can b¢ 5@ faf tveriofs melighaystuniphein :gkl@ﬂxqrstoamehghmmhmm mcbls cons1de1ed
16. In the Fig., the 34 WD 2005/037321 '
- effect(v@dﬂ' kth@ﬁ@at/tmwﬂ)otwrtharuahhmmmglm relative rate
~(vp/cell) of viruses at 1C50 in each condition. As _
[0104$ HBwample §hinfliegees @fdRe nindt ABAI om thd 135(61§bm10mfin}Abi4>mancffect of
t hé adenovirus showed about 100-fold proliferation:
adenoviiii }quﬁgmmejg]ect to that of only adenovirus
adm ni strati-on. [0106] Furthernore, the ovarian cancer
Ovarig® chndek RE1EN YWasreCatdikbded 120wall plravel b rite aff e 0a00&ells/well and
rate of 10,000 cells/well and FeSO4 was added at a

. -FeSO?%e%Jéﬂt boR &lncefgHih 0P80 FE/m10 5{1@/11[11 OO.Tpghﬁp% rﬂpgﬂﬁl on the |
low ng day. In addition, the cytolysis type

- B follovﬂﬂggﬁif '&ER)% gfghéfo‘g% %c(?;eﬂg\éléﬁso%ﬂ] .196.13?3 @J‘{h@@h&lvl%l_ﬂmvﬁlls. The-
plohfgrqﬁgg\{?ﬂlg‘?m fecf‘gfjﬁm% d%n@vaﬁ@%z{soé\/zﬂu-@e% I@{/ﬂ#qﬁ 2 ef"tﬁiggr&ays. The

enovi rus was

resulti.;lre g\{rrﬁrén E}%ajg;ﬂ( %I’F F esv%tﬁ%%%gles s (I(}\%gvm pg%: ﬂzge (vp/cell) of

s SRtk RS Bl 53 ESphehs o s
| and t{lggd%@%égfsii%getg;m%g%/Dr?oldOfancll: %%%mst?a?tﬁ)%/ Qfl 5pg9ml Fe§84 and the
adenovirus showed about 8-fold proliferation inhibitory effect, respectively, to that of only
adenovirus administration.
.[0105] Next, the ovarian cancer cell line HEY was cultured in a 12-well plate at a rate of
10,000 cells/well and S—aminolevillinic acid (ALLA) was added at a concentration of 50 pg/rﬁl,
Spg/mi, 0.5pg/ml or Oug/ml on the following day and the cytolysis type adenovirus

AdE3-1A1.3B was added to all wells. The proliferation inhibitory effect of the adenovirus

was evaluated by ICsp after five days. The results are shown in Fig. 16. In.the Fig., the



about 1, 000-fold prollferatlon |nh|b|tory effect to
that of only adenovirus adnlnlstratlonwozggmgﬁfmfgﬁmmmymjmm
adm ni stration of 5g/m ofg4FeSO4, 50pg/ m of ALA .

t he adenovirus showed about 700-fold prollferatlon
inhibitory effect to that of only adenovirus

vertwﬁ%ﬁls@h@% AT, 1al.%r( /célﬂrlﬁlﬁl{@&tat AT R bR BhdiPBn Ohs shown in the
5g/m of FeSO4, of ALA and the adenovirus

Fig, %&ﬁﬂﬁﬁrauegoéﬁt S%ng 10be' ADJER'M e 30, béh%%% @Jok‘gcfoo-fom

hat o enovi rus adm ni stration

prolitd] ﬂfﬁﬂﬁ)?tﬁgpéﬁle%t t\[mve@%nf ata@f?%\}lg%tadé\hﬁst d,Fe markedly -

ance eratl tor ect of the

[OlOﬁfEfﬁ% éﬁgnof:e %ec{m%ﬂxi cl,"'\%aédc%ﬁ lflh/'\]H]é)"? vats tulef?;ij 1 We latlz%e at arate

ecflv énovirus-an He ArD

o P TP v
ol TR R B g 0 s

n_increase the infectivity of adenOV|rus to
SOHg@i o 3-ampigo alﬁﬂélmé%%t( AbP)wers addsddasech gl QbH 1?1 i ‘H‘é"”ms was
cells. [0108] ALA is known to be a porphyrin
addeddpagepirek dhe arediferfpon inhibiteanefact efelhp edeneyirpg was evaluated by ICsp-
~ nmetabolite protoporphyrin IX is likely to be
after faecdayel Beadsubly arehdoporphig. ili. mghe bigiuies the VERi @l @osrplmmielatwe -
' has photo-sensitizing effect and it can be utilized
admirigratiphaaghOposiinafiivirusdsestaflyso i RDT) cohdisopeAsisboah in the Fig.,
_ cancer, together with excinmer dye |laser. 35 WO
' concuﬁ@ﬂﬁicﬁﬁﬁﬁfﬂtnﬁm 3012200 E&ﬁ?‘;ﬂi)ugﬁﬁ]lfMQALAbmd ehemadnb oimedshowed
- protoporphyrin I X binds with Fe to give a herne and
aboutf QOGN PRolpeation riﬁhisiﬂ@ﬂy &t o ahdtr efivenly edesddims aindinistration.
heme proteins are involved in respiratory systemin

- Concthriént ag@kdisthagion r&ftsgﬁhﬂrtﬁrlre@oﬁﬁagﬁmmmmd @mqmotnemmshowed
synt hesi s. Thus e henme proteins are involved in

aboutPHOALBINp YR ReH Bhibitds Sigich o PIER MY Ghlyorieabvivdikeadministration, and
adenovirus if the adenovirus infectéed. Therefore,

_ _concuf?feﬁnﬁ’&rhﬁgu@ﬁo b€, B%HMT F@S@?B@{t’é) t] SFATRYarla8Re alihobhiBs showed

I ncrease enovi rus production 0110] The cancer

: about%%p—efoltdgbqfé]?ﬁéﬁlﬁg 1 ?niﬁﬂlkbq?,] gffe{t he eRk Sf &p& g&\ﬁ%ﬂﬂ Qd}{lln?s?ratlon.

cancer herap

' {0107Q)y ent Erﬁ drngé i ofwlaJ r tlthgvra&e ogﬁgf(&)lat Bgﬁ%t zl;]ndr %‘gefilltah{cedﬁ{jgﬁﬁztmce the

concur use "o hyri n conpou

thfﬁ‘é‘iﬁ%ifﬁﬁ“?%é% B0 RELEOERDEE MRV EP A A olypnd Fe clevae

n under an |nfect|o ressi ve conditign
the ITIRUTRY f SORIBIS (g e DR EL ol JIaD CEt B JorEghte fal assay

CTL respaonse

Ie

~ revealed increased infectivity of adenovirus and PFU assay revealed increased amount of

adenovirus production. That i, ALA and Fe can enhance antitumor effect, because they can
increase the infectivity of adenovirus to cancer cells and the amount of virus. production
.within the cells.

[0108] ALA is known to be a porphyrin metabolite taken wp into cancer cells and its
- ‘metabolite protoporphyrin IX is likely to be accumulated by the porphyrin metabolism. This
compound has photo-sensitizing effect and it can be utilized for the photodynamic therapy

(PDT) of superficial cancer, together -with excimer dye laser.



caused by the increased adenovirus production in the
target cells. Concurrent use of Fe andjgr. mﬁB?ﬁHQMﬁanmmwnm'
conpounds can enhance antigsunor ef f ect not onl'y
.syngeni ¢ nouse nodel with 1 nmune systen1but also ina
human body. [0111] In the cancer gene therapy using

101091 H%o@éqﬁl‘éhﬁf(gﬂe@ ﬁfbt'bH§pphgl‘?ﬁ]‘erlﬁ§(ﬁt Wi Fe % gﬁ% 2BE4LOTnd forms heme

por phyrin conpounds such as ALA Is expected to enhance

..protmﬁéqﬁachgggﬁe%&ff% 11'?[:%%‘.:&‘% ﬁé’l@@ Hteﬁlp?m 1&\%r1\5éde1¥1 1&;% l]d&)r)‘?gj%tem n L

not nves atlon

| intrac 'ﬁtyrrglré u@'ml(i)cﬂﬁll, ﬂ\gﬁg)i?g u%gtoggrtgg%){elﬁ Iﬁ(‘}l t he fus]-ﬁbﬂrhe%)e proteins are

r.es. o xperlnents

lnvolvggt 1}1”?1?2@%& R gPsq HEPYHPEy gfoﬂacq% O%NEI @;rnrolérgﬂ% OP the adenovnus
t d f t t t [[0113
intectyd EERIER. Fipoetorg B 1BFOBAR, REOGNIR (R Fbate gpeeasel.

_ the cancer gene therapeutic drug of the present
_ad@“WHW%HPﬂ%%“%aS performed in a similar manner to the
eriment shown in Fig. 7 wusing a subcutaneous tunor
[Ollohﬁgwa%ww[ﬂcmw SREBPHEY PRISCHDNLTION $hwaldpsrille cancer gene
i mune system In the experinents, (C57BL/6XC3/He) FI.
therapyi dee PRSI invertior, ¢amAsther inpirmse e therapanisediectyy ¢ameurrent use
adm ni stration of virus for inmunol ogical treatnent, :
- of Feaard/ort puspiginnveelngolmals enich osaALan Thahee rcopelsrent cwﬂaimf Fe and/or
' wer e subcut aneously transplanted at a rate of 36/ WO
porph200 50693821 {1RETA RI004hBds2L Ghtithwbd Glizet, | sveperndep s einfection
- to forma 5-10 nun tunor. Then, A549 cells (Ad-A549)
suppréskive cdoaditioh tih thé peesalay ef mlﬂddmssﬂy adesteuiionsf the CTL response
. AdE3- 1A1.3B at a rate of 250 vp/cell were adm nistered
'~ caused By tiidi@cieat®d aderviral pRydaLiideinahé MeycRBEROTohtigreRayiend Fe and/or
_ no. El gene was used as the virus for i nmunol ogi ca

porphyfif 8biBéinds ¥R EnifRES hiftltgRbt ¥ecRdONANY TS syideRcdadusyiniddel with
. inserted LacZ gene at the downstream of CW pronoter

imuié Lhat bh%ﬁh‘é@ﬁm@ﬁiﬂ&‘ﬂ UViirradiation was used and
: I ntracut aneously adn1n|stered at a rate of 1x1010 vp

[Olllfr ! aaq@ggtﬁel 88 ﬁl%fdéu'yeﬁsnggeg eSon gﬂ’% O\%ﬁ{é/%onc WehE use of Fe and/or

ation treate ose O wer e

- rom TGl A% Rl BT G0 ph it Mon o
' K q (Pe above experinent are shomn in Fig. 18
&““ef3§3 %n? In each graph, "Ad-B-gal-*Ad-A549"
: [OIIZLi%;ﬁg%f Iﬁv@%t&gr &%ﬁggmfc’ oglglﬁgzggglha?) \é't?q,pgre tbeé%oﬂrgrte using the cancer gene -
: adm nistration of only the carrier cells, "Ad-B-gal"
. therageggq; degpf dhe pygsent invenfion]

- The following a series of experiments was carried out to optimize cancer therapy using the
cancer gene t-herapeutic drug of the present invention.

- [0113] At first, an investigation of in vivo antitumor effect of the cancer gene therapeutic drug
of the present invention was perforrﬁed in a similar manner to the experiment shown in Fig. 7

using a subcutaneous tumor model mouse [(C57BL/6XC3/He) F1 mouse] with normal

~ immune system. In the experiments, . (CS7BL/6XC3/He) FI mouse of S-week-old was

immunized in advance by the administration of virus for immunological treatment, .and

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



results of -adm nistration of only the Ad-B-gal for
treatnent (not as the virus for i MUNGLARsERb2s perip2004/015220)
treatnent), and "control" ggepresents the results of

adm ni stration of PBS buffer. Nunmber (n) of mice in

each group having five animals is shown by n=5. The

1X106Qt¥:ﬁ§3£‘el(rﬁ%usest5‘ QY5 h BeroohaehURE TIRAUAESo efnd M@ASK@)' iHf¥Bted with
each nouse for a conparatively short period nd

the- abg¥@&@n&med%h%1ﬁ@ %dﬁgsﬁﬂ@ﬁi a[ e 34k o2 296 vﬁhﬁ%ﬂ 'u)é@é adrﬁitn?stered in .

mouse I n each group for a long period. As shown by

o oBHESR PPN R ), s 0L IR 50588 A s o
' ;mmuhtﬁ 153’1%32191%1‘%’%%?16%&@11@%%}1" Q&dént%%r?g APH@%Q%UPMG&% La F gene at

nol carrrer ce
the d%vg}sluc%ﬁeo oggff\; é)l’?rﬁg{é{‘ %\Hﬁlﬁﬁte {L{agtg@ael)?ge Fyt %'f\}g]rnu?c{]%lt}/on wa% used .and
PR e ST el oA

vp/cell. The results _of the above nentio _
were %%B@Fli)%ﬁ%%d aradess $hA09 Fymng W%q%m%%é‘ e tymorof gpouse at a
o "2-4w', "5-9w', "10-15w' and "16-22w' represent
- 1ate Oigﬁélor eellA nes opfe @dser imehinolth  above nent | oned
i admnistration intervals of 2-4 weeks, 5-9 wee
- [011 41 The 18ulie ek ieabgva exmzimene sleshowaspdag-i Melay aHCNGHbB)r each graph,
-(n) of mce in each group having five animals is sh .
- “Ad-fogaln=d-ASAS” stpossrntb i el ofitpatese menEoRSsexpEInFRty n&aﬁl -A549
ef fect was obtai ned when above nentioned 37, WO
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treatmaenf @nd that of the carrier cell was investigated. This experiment was Similarly mrmed
out 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/eell.
The results of the above mentioned experiments are shown in Fig. 19 (a) and (b). In each
graph, “2-dw”, “5-9w”, “10-15w” and “16-22w” represent the results of _experiments with
above mentioned administration intervals of 2-4 weeks, 5-9 weeks, 10-15 weeks and 16-22

- weeks, respectively. Number (n) of mice in each group having five animals is shown by n=5.

As shown by these Figures, the best antitumor effect was obtained when above mentioned
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each group having 10 animals is shown by n=10.

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

mentioned UV-Ad-B-gal was used as the virus for immunological treatment. In this

experiment, the rate of the UV-Ad-B-gal was changed in a range of 1x10° vp to 1x10" vp.-

“The experiment was carried out similarly with that shown in Fig. 20 except for above

_ mentioned administration interval was set at six weeks. The result showed that the rate of

UV-Ad-B-gal set at 1x107 vp gave the best antitumor effect. (From this result, the rate of

UV-Ad-B-gal was set at 1x107 vp in the experiment shown in Fig. 20).
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showed marked inhibition of tumor growth and pmhferatton in comparison to the control

- group (in the Fig., “OVHM” represents OVHM tumor treated by the carrier cell without

tumor vaccination) with marked improvement in survival rate.

[0121] Above mentioned results show that the antitumor effect can be obtained even by
tumor vaccination with different kinds of cancer cells.

[0122] Then, the effect of administration of atelocollagen together with the carrier cell was
investigated. In this experiment, A549 cells infected with a predetermined amount of

adenovirus AdE3-1A1.3B were administered to 5- to 10-week-old (C57BL/6XC3/He) F1
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simultgeddus admihigesiopeil] sglopglagert drammticaliyerstiverdnherleath rate caused by
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_ cells infected with adenovirus AdE3-1A1.3B at a rate-
- inhibioén &Dadepbd delsl dispersormand thie blekegk atanti-adentdrnemeBirbdaOatibody
cells, respectively, in the tunor for. one -
by thead¢lotilBgemt i on. These two kinds of carrier cells were
adm ni stered six tinmes in total. The results are shown ‘
01231 MFsBewR2b09), dnditidbus ddmicissgionl ofdrdotodingat hnd cafrier cells
. only A549 cells, A549 cells infected with adenovirus
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| [0125] In case of mixtures of A549 cells and 293 cells, A549 cells infected with adenovirus
AdE3-1A1.3B at a rate of 50 vp/cell were administered at a rate of 3.75%10° cells, and 293
cells infected with adenovirus AGE3-1A1.3B at a rate of 10 vp/cell were -administered at a
rate of 3.75%10° cells, respectively, in the tumor for one administration. These two kinds of

carrier cells were administered six times in total. The results are shown in Fig. 25 (a) and (b).

In case of administration of only. A549 cells, A549 cells infected with adenovirus
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. {01271 In Fig. 27 (a) and (b), “Ad-B-gal=AdE3-1A1.3B+GMCSF” represents the results of
| above mentioned experiment, “Ad-B-gal—AdE3-1A1.3B” represents the results of six times
(x6) administrations of carrier cells (A549 cells) infected with adenovirus AdE3-1A13B ata -
rate of 50 vp/cell in the tumor at a rate of 7.5 x10° cells for one administration. As shown in

the Figure, three times administrations of “AdE3-1A1.3B+GMCSE” showed more potent in
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[0131] Above results showed that a combined administration of the carrier cell with an iron
preparation is very effective in cancer therapy.

[0132] Then, a radiation dose in the radiation exposure treatment to the carrier cells before
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i nfection of adenovirus AdE3-1A1.3B _to the carrier :
5-weekellll (GEEBIFEXCUB) Fp/moaisk at 250c vl '] viorA T five ek, [the ovarian
: The carrier cells were admnistered at a rate of

' cance¥ cEisION HM | ese fsobcugareoadpitnistladed ona rfle@EtIap° pett mouse. After

the carrier cell admnistration, atelocollagen

- formafion o€ emidratiilof 10 nikfglianeeserc cnvder cedn idrydi@etivat diseo€dl Gy, 100 Gy,

the tunor. These were six times adm nistered in
200 GPbal400The wees uliingnistbewed e Itmbavoiabtdisriagattdd aith adenovirus
the infection rate of 250 vp/cell, and found that

AJE3LPAESBGE 2 a0 080 v ?Rfeﬂ%dre d@easf By e4rdbl el @sllisinieled at a rate
2005/ 037321 ( PCT/ JP2004/ 015220) [0135] Flg 32 (a) and

of 7. 3h° SR SR daBHistrea &Y T‘h@%@ﬂei Qéﬂs' Wie fx 8hEefbniffstered in total.

tunor-vaccination 1n a the Fig. OVHM RT- >A549") in

- The rgﬁ%ﬂg @@@&f‘a h&é«%@%ﬁ)fﬁ%@%dﬂ Lk fl&lr' HOde o\f@@@'(F’gg{HmQ M 'aF radiation

e survival rate was o greatly

dose?ﬁ%) ed [0136] Above results show that the use of

5(/aCC| nati on provi des favorable antitunor effect

[0134@% ?ﬁf Slilf)wétﬂ}frlgglgﬁto% 1H\\r/eéHg%[le Ixfi%? ﬁ%ﬂﬁlgougg ﬂgmg ecffl%% lgf tl‘fe oncolytic

rus) nf Ct S tgha]gd Oglgxgagﬁgﬁﬁﬁﬁa}ovgrgﬂéd 3ngft’iuwas adl?lg)mstered to
adnmi nj stered at a _rate of 7. 5X1OEéx ébgpggf@g:&?ur weeks, ovarian
admi ni stration, atelocollagen (concentration %/?) \églfs After‘

- canceg ofdlyr PYRIN y wergg ﬁqhﬁu&méweév .twnﬂﬂént@fbr%ra 13§ 8l

three times adm nistered in total. The results showed
formation of tumor with 5-10 mm diameter, carrier cells (A549 cells) irradiated at a dose of

250 Gy were administered in the tumor. The amount of infection of adenovirns AdE3-1A1.3B

to the carrier cell was set 100 vp/cell, 250 vp/eell or 500 vp/cell. The carrier cells were

administered at a rate of 7.5%10%cells for one administration. Together with the carrier cell

administration, atelocollagen (concentration 0.1%) was concurrently administered in the

~tumor. These were six times administered in total. The results showed most favorable result at

the infection rate of 250 vp/cell, and found that rates of 150-400 vp/cell gave favorable



marked i nhi bition of tumobr growh and proliferation in

~the nmouse with tunmor vaccination (in .aﬂmzd@g,@;tygﬁ@@T@@004;01522¢)
5-week-ol d (C57L/ 6xC3/ He) 4kl mouse at a rate of 1X1010

vp. After four. weeks, for tunmor vaccination, ovarian

cancer cells OVHWRT irradiated at a dose of 80 Gy

‘resultsWas subcut aneously transplanted at a rate of 1X106
cells. Then, ovarian cancer cells O/HM were

[(}135]9111?.03#2t nequ )Xh&fr AnSRLANRtE Gh @bt @itibAbe @bt bXiRforcektigation in a
orna ion of tunmor with 5-10 -mm di aneter,

-51m1h1cg{sﬁeh enC Rt tsfé al tﬁ‘i@f rﬂd'][ll?tﬂﬁg ed erﬁngﬁsﬁde‘%v@&oA@B gal was

mnlstere si'mlar experinment to that

‘admin Bﬂ?%qtd ? Féeﬁ ollt’.i3 %CS’II?I()‘% '_”E-I Zl | CBBH%P{&;/ @Q)?Vl'%l‘dg) vp. After four

| weekst ﬁ)é%gpggg'hc?%am}%nc{\fgﬁmg g‘{]n%grceq’ﬁ @Vﬁ%&%qfﬁ{élaﬁed%t ldQlo?é of 80 Gy_'

i'on ¢an bé " app
o RASEAED ATBLAAY SR B UEPFACRAR O v
L e e

cancer ‘and |ung cancer dj estlve ct. cancer

mm diagiegpt, eBTie Pl SRSt 1r1a')51% Sot s afﬂ?:-g(} GYh‘é’ﬁ%\flfl@mlstefe“ in the
' cancer and gastric cancer), neurobl astom, _cere

Cumor, At cellamastog v pdanor Ak 3 A BHE BHED BHGE Hprecased as
_ cancer. 44, CLAIMS carrier cell s selected from A549

- the cacngdrlcell 931 e@nin,ist@e@msqgetlelof THIKI8 edis|for ppe admisigtraliag Together
any ot her hunman derived cancer cell or normal cell.

e with fh6]cafiire cdinedninismton;hegrapainget (glnma:gma@tmr Qilfg wes concurrently.

claim1, wherein the oncolytic virus to be infected
adminigerthén thartuiner. Thebd whzsthieALit38 gindnisteerd, inntotiki Te results showed
_ pronot er, B-HCG pronoter, SCCAl pronoter, cox-2 '
_markdﬂriﬁllimitieqh,of RoAoPgonmit edid plroliﬁmtidmem thfunmusesw'ﬁh itdrior vaccination (in
: pfonoter, according to a kind of cancer to be treated
- the Figl cOViBk-Riihe AGanoah cg@peridonas apaubise witiegt aneendtdigation (in the

claiml, further conprising atelocollagen. [7] The

Fig., %&9@)’ THE BEvIALFAPQHS AiSo %rgugy agsevali.ng to claimi,

further conprising a expressi on vector to be

| [0136? 2]’0%%] ?quitg shé&§ RAThE %Ee 6 himbel REBaREHTH RivEids ahidRble mutumor |

cer gene therapeutic drug according to

effect(féﬁ%)l@r :lmlh lHé h%:!%e(Sf @ EQ{CIBIS%J]% tl?er[a%qeﬁgﬁ SHREL Fleb@Rinvention.

rin co ancer gene
therapeutlc drug accordlng to claim1, further
~conprising a tunor cell

iﬁdustrial applicability

[0137] As described above, the cancer gene therapeutic drug of the present invention c.an be
applied almost all malignant tumors and can be expected to exhibit potent antitumof effect
including ovarian cancer, squamous epithelium cancers {e.g. uterine cervix cancer, cutaneous
* carcinoma, head and neck cancer, esophageal cancer and lung cancer), digestive tract cancers
(e.g. colonic cancer, pancreatic cancer, hepatic c.ancer and gastric cancer), neuroblastoma,

cerebral tumor, mammary cancer, testicular cancer and prostatic cancer.




(1]

WO 20051037321 (PCT/JP2004/015220) [1] A cancer gene
therapeutic drug conprising a conbinat '\2\9{120%037%91 (ﬁ’éﬁ%mmmzm
for [2l oncolytic virus bethore t he adm ni stration

as to nmake the oncol ytic virus act on a immunol ogi cal
treatment to be admnistered for inducing a CTL

reaction within a-livingg~h to admnistration of a
carrier cell; and a carrier cell to be infected with

an virus, lentivirus such as HV virus, retrovirus, '
reovirus, vesicular storratitis vi rus (VSV) and any

ot er oncoleﬁ gv ruse

§ CanF lﬂasmc crad a%,Oé’LRf Py gcog%:"e%ﬂna Rngtta” i for
"ﬁ&éﬁ%ﬁh B e it S@i%rﬁohgl@m@gsﬁeﬁ%ﬁte@aﬁ?l} Bihin a living

: @q%ﬁmv' ABRIARGOF 5ot ZPAEL GPIo M GHeF TR ERL 9] LT with o
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4]

[6]

(7]

. 8]

|mTunoI0|caI treatnment, is. a non-proljferative type

ArabEe \awsl beiee; therdairiptEation §043s %h@% Pn@@ﬁ@ virus act on a
t herapeutic drug according to any one of claims 1 to c
tgmopjelt within the lixyimg body.be admi ni st ered for  tunor

vacci nation. A cancer gene therapeutic nethod.
cBhprdagearggencs theppeatic advg rcerrdagi ton ciimaly iwhgeein the virus for
i mmunol ogi cal treatnent to induce a CTL reaction
iaminvilegicaltticomment aad dlay pialytiveyikust e seleitad dope ddeboyinus, herpes
an oncol ytic virus before the admnistration so as to

vimkse lenbieironanh wk HAV winmsreactingnreavirosyoesicdhd stowmsttisrvirus (VSV)

- the human body. WO 2005/037321 (PCT/ JP2004/015220)

ﬂmdefNymtlaerrwmamndooﬂyseto admi ni stration of a carrier

cell; and after a predeternined period, a step for at .
| BRs tarRoe gtiklihefdpeu CABER acgefltnd heeRpReUL be 2meihbeth the virus for
according to claim10, wherein the period from _

ﬁ'ﬁﬂhﬂﬂl%l&ﬂtti&ﬁnéﬁftlst DoV ploferdiBe t Wﬂ%1%‘1ﬁﬁﬂﬂvaled virus.

~treatnent to admnistration of the carrier ~cell is

\‘jgliieekugﬁg&t gé}%h%ﬁéﬁﬁm%uﬂ&%rdﬁg% B ofPbEChIAN1 183, wherein the |

carrier cell is select.ed from AS549 cell, 293 cell, SW626 cell, HT-3 cell, PA-1 cell and

any other human derived cancer cell or normal cell.

The cancer gene therapeutic drug according to claim 1, wherein the 011c01ytic viras to
be infected to the carrier cell has 1A1‘.3B promoter, midkine prbmoter, B-HCG promotert, .
SCCA1 promoter, cox-2 promoter, PS_A promoter or another tumor specific promoter,
according td a kind of cancer to be t;eated elc.

The cancer gene  therapeutic drug according to claim 1, further com.prising
atelo.collagen. |
| 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 therapeutic drug according to claim 1, further comprising an iron

preparation and/or a porphyrin compound.

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



[12] The cancer gene therapeutic method according to
claim 10, wherein the adm nistration rﬁb@oo%gﬁzlﬂ@c’r‘ﬂjﬂzbbﬁ/mszzo)
for imunol ogical treatnegg is set between about 105

viral particles and 1011 viral particles for a pati ent

©_ with antibody negative to the virus, while it is set

(SR Wl mhlerdil E tuRaY $dcEih8SoOr | €SS for a patient with
anti body positive to the virus. [13] The cancer gene

gecraﬁpatgeh& (ERI08: ACHR Logritfotl Aot QR B0 02U irus for

mnistration'rate of the onco yt| vi-rus through

-i&ﬁg{nf%fhc%ﬁtjre lﬁef?te &M%e %bﬁ_r ea&g% Wlﬁlﬂl 2P q{utrﬁa‘fll %%dy to

cancer

E ag%wq?§Ut I i n%&igf?r%gﬁc%%r%h €L &Hcoq cl,r{arllllr{n d&?}l&ﬁhegtg}% Eortiﬁeast one

R pbr & C"&Ha‘ 5386% Pﬁ?&s% ‘“¥‘“%|3839n‘7°}y|“° yifg before the

The cancer gene t eut| c nmet hod | acco gﬁdﬁﬁ}m lhe human

* agigrinigiagHOm ot 45e0i e ot He oRst yﬁn‘ewﬂu%@qhonbﬂy

{11]

injection. [16] The cancer gene therapeutic method
¢ording to claim10, administrating atelocoll agen

ether with the carrier cell. [17]. The cancer
gp SPRAGH senadiermpertisaaehed ﬁ@cq@ngﬂ%p}ﬁqdo wherein 1e penod from
admnlstratlngthe carrier «cell infected with not

- adnligistrteonovfctbe yirie foriimgunplegical veataemMoctmisizsitinstidhe cartier

o '{12]

vector. 46, W) 2005/037321 (PCT/JP2004/015220) [18]

cEHés primbeut tgem@eks’nfarracpxeumfbHMIdwdlaadém@Khg to claim

10, administrating an cell for tunor vacci nation,

t ogBichemnvirt Benchehaneeutc afethexd adeirdingt tatdlam of 0, t wherein the
virus for [19] The cancer gene therapeutic nethod

Aedarsdhiigh ta0e of diemifl, fordmmibsibpanl neptmenivoet between about 10°

preparati on and/ or a porphyrin conpound, together with

JiRe paaiddsemdci@’ virdl paris ol @ platiémtesitimemtibody negative to the virus,

“while it is set about 1{_)7 viral particles or less for a patient with antibody positive to the--

_virus:

[13]

[14]

[15]
[16]

(17}

 The cancer gene therapeutic method according to claim 10, wherein one

administration rate of the oncolytic virus through the carrier cell is set between about

10? viral paftiqles and 10 viral parti‘clles.

The cancer gene therapeutic method according to claim 10, wherein the amount of
infection of the oncolytic virus to the carrier cell is set between about 0.1 viral
particles/cell and 2,000 viral particles/cell.

The cancer gene therapeutic method according to claim 10, administrating the carrier
cell by intratumor injection.

The cancef gene therapeutic method according to claim 10, administrating
ﬁtelocollagen tﬁgether with the carrier cell.

The cancer gene therapeutic method according to claim 10, administrating the carrier

cell infected with not only the oncolytic virus but also a GM-CSF expression vector.



j WO 2005}0_37321 (PCT/IP2_004/015220.)
46, : ' '
[18} The cancer gene therapeutic method éccording to claim 10',.. adm_histraﬁng an _irpn . "
- pfepara_tion and/or a porphyrin compound, together with the carrier cell. | |
[19] . The cancer gene therapeutic method according to claim 10, administrating a tumor
ceﬂ for tumor vaccination, together with, before or after administratio_n of the virus for -

. immunological treatment.




