(AdSur-SYE)

AdSur-SYE
E4 3 miRNA
miR-122a Ad-E4-122aT
Ad
30
p53
GMP
Ad
Ad
1.
A.




Ad
Ad
Ad
Ad
2.
2 2
Ad

3.

Ad

Ad
Proof of Mechanism

(POM)
B.
B-1.
B-1-1.

survivin

(AdSur)
(SYENFSA)
(AdSur-SYE)
E3 EGFP

EGFP

AdSur AdSur-SYE

(CAR)
4 CAR
100 1

96 well dish
1 x 10 1 x 10*
(MEF:mouse embryonic fibloblasts)
AdSur  AdSur-SYE

Ad AdAE1-AP
El Ad-EGFP
1 x10%, 3 x10%, 1 x10* ,3 x10%*p/cell
6 ArrayScan VTl HCS Reader
EGFP MUC-1
MTT
B-1-2.Ad
E4 3 miRNA
miR-122a Ad-E4-122aT
57B16 Ad 1x10*
vector particle (VP)/mouse
2 Ad
Ad
Alanine
aminotransferase (ALT)
Ad
C57B16
Ad 1x10** vector particle
(VP)/mouse
3 RNA
RT-PCR mRNA
Ad
C57B16 Mouse
secreted alkaline phosphatase (mSEAP)
Ad 1x10% infectious titer
unit (IFU)/mouse
mSEAP
AHA

(Apolipoprotein E enhancer + a 1-antitrypsin
promoter)
mSEAP

B-1-3. Ad-p53

p53
p53



El
600bp midkine MK
survivin Sur 5
Ad-MK
Ad-Sur p53 mda-7
Ad-p53, Ad-mda-7 5

35
B-2.
B-2-1.

Ad

Trop2(Tumor-associated calcium signal

transducer 2) Ad
Trop2
AsPC-1
Trop2 cDNA
AT-5 AT-5
AsPC-1 Ad
cell lysate
3
DNA
Ad
B-2-2.
HSV
gD
gD
HVEM nectin-1
gD HVEM nectin-1
gD
Fc
gD
gD HSV
HSV

B-3.

B-3-1. Ad
Ad
25 8 22
0822 1
B-3-2.
GMP
GLP
or Non-GLP
POC
DNA
Ad
Ad
C.
c-1.
C-1-1.
4
MEF
(AdSur-SYE, AdSur, AdAE1-AP, Ad-EGFP)
6
MEF
MUC-1 MEF
6
EGFP
AdSur-SYE AdSur
AdSur-SYE
EGFP MUC-1
4 AdSur-SYE
AdSur

AdSur-SYE



El Ad-EGFP

Ad
IL-6
Ad-E4-122aT
Ad
C-1-2. Ad Ad
IL-6 Ad
Ad-E4-122aT 6-10
Ad
Ad-E4-122aT El
HelLa TNF-alpha
Ad-E4-122aT 2 Ad Ad
E2A 1.8
Ad E4 3 mRNA
Ad
Ad-E4-122aT El
Ad ALT
Ad-E4-122aT C-1-3. Ad-p53
PBS ALT
Ad-E4-122aT PANC-1 p53
AsPC-1  p53
Ad-MK  Ad-Sur
Ad p53
mRNA IL-6, IL-12, IFN-gamma
Ad p53
Ad-E4-122aT Ad-p53
mRNA Ad-p53 PANC-1 AsPC-1
Ad-E4-122aT Ad
Ad
p53
mSEAP
7 MDM2
Ad p53
Ad-E4-122aT
Ad p53
Ad-E4-122aT 1 p53
Ad-E4-122aT p53
p53
p53
Ad Ad-E4-122aT Ad-MK, Ad-Sur
Ad Ad-p53
Ad-E4-122aT p53
Ad
Ad p53
p53
Ad nutlin-3a heat shock protein 90



p53

Ad-53
p53
nutlin-3a
heat shock protein 90
heat shock protein 90
C-2.
C-2-1.
AT-5 AsPC-1 Ad
AsPC-1
Trop2
AT-5
AT-5 AsPC-1
AT-5
1
Ad
AT-5 AsPC-1
AT-5
3
Trop2
C-2-2.
HSV gD
HSV
gD CHO-K1
HVEM nectin-1
gD
HVEM nectin-1
gD
CEA-related cell adhesion molecule 6
CEACAM6 CHO-K1
CEACAMG
CEACAM6 CHO-K1
HSV

HSV

30

C-3.
C-3-1. Ad

hepatocyte
growth factor HGF /c-Met
NK4
Ad-NK4 NK4
C-3-2.
POC
293
10
D.
D-1.
D-1-1.
AdSur-SYE
AdSur-SYE



D-1-2. Ad

Ad

1 3 6
10

Ad
Ad-E4-122aT
Ad-E4-122aT
Ad
Ad
Ad

Toll-like receptor 9 (TLR9)
Ad-E4-122aT
Ad miR-122a
Ad

Ad

Ad NF- B

NF- B Ad

D-1-3. Ad-p53

p53

p53
p53
p53

E1A p53
p53

p53

E1A
E1IA  p53
MDM2 p53
p53

p53

p53
MDM2  p53
nutlin-3a
HSP90 oncogenic p53
HSP90  AKT MDM2
p53
p53
p53 AKT p21
HSP90
Nutlin-3a p53
HSP90
p53
p53
p53
D-2.
D-2-1.
Trop2
Ad Trop2
Ad
Trop2
D-2-2.
HSV
Adv-FZ33



HSV E.

1 Survivin

Ad

Adv-FZ33

2  Ad-E4-122aT

Ad
Ad El

3 53
D-3. P
D-3-1. Ad MDM2

p53
nutlin-3a
3 4 Ad
3
Trop2

5 HSV
D-3-2.

6

7

poC
F.
Q%)

(QA) G.

[ ]

1 TerracinaKP, Aoyagi T, Huang W,
Nagahashi M, YamadaA, Aoki K, Takabe K.
Development of a metastatic murine colon
cancer model. J Surg Res (in press)

2) Narumi K, Miyakawa R, Ueda R,
Hashimoto H, Yamamoto Y, Yoshida T, Aoki
K. Pro-inflammatory proteins




3)

4)

5)

6)

7)

8)

9)

10)

11)

S100A8/S100A9 activate natural killer cells
via Interaction with a receptor of advanced
glycation endproduct. J Immunol 194:
5539-48, 2015.

Hashimoto H, Ueda R, Narumi K, HeikeY,
YoshidaT, Aoki K. Type |l IFN gene delivery
suppresses regulatory T cells within tumors.
Cancer Gene Ther 21:532-41, 2014.

Yamamoto Y, Hiraoka N, Goto N, Rin'Y,
MiuraK, Narumi K, UchidaH, Tagawa M,
Aoki K. A targeting ligand enhances
infectively and cytotoxicity of an oncolytic
adenovirus in human pancreatic cancer
tissues. J Control Release 192, 284-93,
2014.

Inagawa, Yamada K, Yugawa, Ohno S,
Hiraoka N, Esaki M, Shibata T, Aoki K,
Saya, Kiyono T. A human cancer xenograft
model utilizing normal pancreatic duct
epithelia cells conditionally transformed
with defined oncogenes. Carcinogenesis 35;
1840-1835, 2014.

Yamamoto Y, Goto N, MiuraK, Narumi K,
Ohnami S, UshidaH, MiuraY, Yamamoto M,
Aoki K. Development of anovel efficient
method to construct an adenovirus library
displaying random peptides on the fiber
knob. Mol Phar maceutics 11; 1069-1074,
2014.

AidaK, Miyakawa R, Suzuki K, Narumi K,
Udagawa T, Yamamoto Y, Chikaraishi T,
Yoshida T, Aoki K. Suppression of Tregs by
anti-GI TR antibody enhances the antitumor
immunity of IFN-o gene therapy for
pancreatic cancer. Cancer Sci 105; 159-167,
2014.

Wu D, HiroshimaK, Matsumoto S,
Takagi-KimuraM, Yamano T, Tagawa, M,
Kubo S. Oncolytic virotherapy for
osteosarcoma using midkine
promoter-regulated adenoviruses. Cancer
GeneTher 21: 126-132, 2014.

Tagawa M, ShiraneK, YuL, Sato T,
Furukawa S, Mizuguchi H, Kuji R,
Kawamura K, Takahashi N, Kato K,
Hayakawa S, SawadaS FurukawaK.
Enhanced expression of the
B4-galactosyltransferase 2 gene impairs the
mammalian tumor growth. Cancer Gene
Ther 21: 219-227, 2014.

Fukamachi T, Ikeda S, Saito H, Tagawa M,
Kobayashi H. Expression of
acidosis-dependent genes in human cancer
nests. Mal. Clin. Oncaol. 2: 1160-1166,
2014.

Suzuki T, KawamuraK, Li Q, Okamoto S,
TadaY, Tatsumi K, ShimadaH, HiroshimaK,
Yamaguchi N, Tagawa M. Mesenchymal

12)

13)

14)

15)

16)

17)

18)

stem cells are efficiently transduced with
adenoviruses bearing type 35-derived fibers
and the transduced cells with the IL-28A
gene produces cytotoxicity to lung
carcinoma cells co-cultured. BMC Cancer
14: 713, 2014.

Okamoto S, Jiang Y, KawamuraK,
Shingyoji M, TadaY, Sekine I, Takiguchi Y,
Tatsumi K, Kobayashi H, ShimadaH,
Hiroshima K, Tagawa, M. Zoledronic acid
induces apoptosis and S-phase arrest in
mesothelioma through inhibiting Rab family
proteins and topoisomerase |1 actions. Cell
Death Dis 2014 Nov 13;5:€1517.

Zhong B, Ma G, Sato A, Shimozato O, Liu
H, Li Q, Shingyoji M, TadaY, Tatsumi K,
Shimada H, Hiroshima K, Tagawa M. Fas
ligand DNA enhances a vaccination effect
by coadministered DNA encoding a tumor
antigen through augmenting production of
antibody against the tumor antigen. J
Immunol Res. Volume 2015, Article ID
743828,

Li, Q., Sato, A., Shimozato, O., Shingyqji,
M., Tada, Y., Tatsumi, K., Shimada, H.,
Hiroshima, K. and Tagawa, M.
Administration of DNA encoding the
interleukin-27 gene augments anti-tumor
responses through non-adaptive immunity.
Scand J Immunal. (in press).

MaG, Zhong B, Okamoto S, Jiang Y,
KawamuraK, Liu H, Li Q, Shingyoji M.,
Sekinel, Tada, Tatsumi K, Shimada H,
Hiroshima K, Tagawa M. A combinatory use
of adenoviruses expressing melanoma
differentiation-associated gene-7 and
replication-competent adenoviruses
produces synergistic effects on pancreatic
carcinoma cells. Tumor Bidl (in press).

Shimizu K, Sakurai F, Tomita K, Nagamoto
Y, Nakamura S, Katayama K, Tachibana M,
Kawabata K, Mizuguchi H. Suppression of
leaky expression of adenovirus genes by
insertion of microRNA-targeted sequences
in the replication-incompetent adenovirus
vector genome. Mol. Ther. Methods Clin.
Dev. 1:14035. 2014.

Hemmi M, Tachibana M, Tsuzuki S, Shoji M,
Sakural F, Kawabata K, Kobiyama K, Ishii
KJ, Akira S, Mizuguchi H. The early
activation of CD8' T cellsis dependent on
type | IFN signaling following intramuscular
vaccination of adenovirus vector. Biomed
ResInt. 158:128, 2014.

MiyagawaY, Marino P, Verlengia G, Uchida
H, GoinsWF, Yokota S, Geller DA, Yoshida
O, Mester J, Cohen JB, Glorioso JC. Herpes
simplex viral-vector design for efficient
transduction of nonneuronal cells without




19)

20)

21)

22)

23)

24)

1)

2)

cytotoxicity. PNAS. 112:E1632-41, 2015.

Nishii Y, Yamaguchi M, Kimura,
Hasegawa T, Aburatani H, Uchida H, Hirata
K, Sakuma. A newly developed
anti-Mucin 13 monoclonal antibody targets
pancreatic ductal adenocarcinoma cells. Int
J Oncol 46:1781-7, 2015.

Mazzacurati L, Marzulli M, Reinhart B,
MiyagawaY, UchidaH, GoinsWF, Li A,
Kaur B, Caligiuri M, Cripe T, Chiocca N,
Amankulor N, Cohen JB, Glorioso JC,
Grandi P. Use of miRNA response sequences
to block off-target replication and increase
the safety of an unattenuated,
glioblastoma-targeted oncolytic HSV. Mal
Ther 23:99-107, 2014.

Yamaguchi M, Nishii Y, Nakamura K, Aoki
H, Hirai S, UchidaH, SakumaY, Hamada H.
Development of a sensitive screening
method for selecting monoclonal antibodies
to be internalized by cells. Biochem
Biophyd Res Commun 454:600-603, 2014.

Okazaki Y, Wang Y, TanakaH, Mizuno M,
Nakamura K, KgjiyamaH, Kano H, Uchida
K, Kikkawa F, Hori M, Toyokuni S. Direct
exposure of non-equilibrium atmospheric
pressure plasma confers simultaneous
oxidative and ultraviolet modificationsin
biomolecules. J Clin Biochem Nutr.
55:207-15, 2014.

Torii K, Yamada S, Nakamura K, Tanaka H,
KajiyamaH, Tanahashi K, Iwata N, Kanda
M, Kobayashi D, Tanaka C, Fujii T,
Nakayama G, Koike M, Sugimoto H,
Nomoto S, Natsume A, FujiwaraM, Mizuno
M, Hori M, SayaH, KoderaY. Effectiveness
of plasmatreatment on gastric cancer cells.
Gagtric Cancer Jul 6, 2014.

Cao D, Kishida S, Huang P, Mu P, Tsubota S,
Mizuno M, Kadomatsu K. A new
tumorsphere culture condition restores
potentials of self-renewal and metastasis of
primary neuroblastomain a mouse
neuroblastoma model. PL oS One 22:e86813,
2014.

Yamamoto Y, Hiraoka N, RinY, MiuraK,
Narumi K, Tagawa M, Aoki K. A targeting
ligand enhances infectivity and cytotoxicity
of an oncolytic adenovirus in human
pancreatic cancer specimens. 19

. August 6-8,
2014.

Yamamoto Y, Rin'Y, Goto N, MiuraK,
Hiraoka N, Tagawa M, Aoki K. A
cancer-targeting ligand strongly enhances
cytotoxic activity of oncolyic adenovirusin

3)

4)

5)

6)

7)

8)

9)

10)

human pancreatic cancer tissues. 73
9 2527
2014

RinY, Yamamoto Y, Goto N, Hiraoka N,
Aoki K. Pancreatic cancer-targeting ligands
isolated by a peptide-displaying library
enhance adenoviral infectivity in human
pancreatic cancer tissues. 73

9 2527 2014

Narumi K, Ueda R, Hashimoto H, Yoshida T,
Aoki K. Pro-inflammatory proteins
S100A8/A9 activate NK cells viainteraction
with RAGE. 73

9 2527 2014

Hashimoto H, Ueda R, RinY, Narumi K,

Yoshida T, Aoki K. Intratumoral type | IFN

gene transfer decreases regulatory T cells.
73

25-27 2014

Miyakawa R, Narumi K, Ueda R,

Hashimoto H, Aoki K. Intratumoral delivery

of GITR antibody induces a stronger

antitumor immunity than systemic injection.
73

25-27 2014

Ikegami D, Tasaki Y, Suzuki M, UezonoY,
Aoki K, NaritaM. Changesin the anti-tumor
immune response by controlling the
hypothalamic POMC neuron activity using
optogenetic techniques. 73

9 2527 2014

Ueda R, Narumi K, Miyakawa R,
Hashimoto H, Aoki K. Natural killer
cell-mediated antitumor effect of syngeneic
hematopoietic stem cell transplantation.
American Society of Hematology Annual
Meeting. December 5-9, 2014 (San
Francisco).

Masatoshi Tagawa, Kiyoko Kawamura,
Shinya Okamoto, Yuji Tada, Koichiro
Tatsumi, Kenzo Hiroshima, Hideaki
Shimada: A new therapeutic strategy for
cancer with replication-competent
adenoviruses powered by the midkine
promoter. Third Midkine Symposium, April
21-23, 2014, Kyoto. April 21, 2014

Masatoshi Tagawa, Kiyoko Kawamura,
Shinya Okamoto, Yuanyuan Jiang, Zhihan Li,
Shuji Kubo, Masato Shingyoji, Yuji Tada,
Yuichi Takiguchi, Koichiro Tatsumi, Hideaki
Shimada, Kenzo Hiroshima: A small

mol ecul e that inhibits p53 degradation
influences cytotoxicity of Ad-p53in
INK4A/ARF-defective mesothelioma with
wild-type p53 gene. 17th annual meeting of
American Society of Gene and Cell Therapy,




11)

12)

13)

14)

15)

16)

May 21-24, 2014, Washington DC. May 22,
2014

Masatoshi Tagawa, Kuan Chai, Shinya
Okamoto, Kiyoko Kawamura, Zhihan Li,
Yuanyuan Jiang, Naoto Yamaguchi, Masato
Shingyqji, Yuji Tada, Ikuo Sekine,Yuichi
Takiguchi, Koichiro Tatsumi, Shuji Kubo,
Hideaki Shimada, Kenzo Hiroshima: An
agent influencing p53 metabolism modul ates
Ad-p53-mediated cytotoxicity in
mesothelioma bearing the wild-type p53
gene. 20th annual meeting of Japan Society
of Gene Therapy, August 6-8, 2014, Tokyo.
August 7, 2014

Masatoshi Tagawa, Kiyoko Kawamura,
Shinya Okamoto, Masato Shingyoji, Ikuo
Sekine, Yuichi Takiguchi, Yuji Tada,
Koichiro Tatsumi, Hideaki Shimada, Kenzo
Hiroshima: Restoration of p53 functionsisa
key element in gene therapy of malignant
mesothelioma. Internatinal Socieity for Cell
and Gene Therapy of Cancer 14, September
25-27, 2014, Amsterdam.  September 25,
2014

Masatoshi Tagawa, Kiyoko Kawamura,
Shinya Okamoto, Masato Shingyqji, Ikuo
Sekine, Yuichi Takiguchi, Yuji Tada,
Koichiro Tatsumi, Hideaki Shimada, Kenzo
Hiroshima: Restoration of p53 functionsisa
key element in gene therapy of malignant
mesothelioma. The 12th international
conference of the international
mesothelioma interested group, October
21-24, 2014, Cape Town. October 23,
2014

Yuji Tada, Shinya Okamoto, Kengo Shimazu,
Takaaki Kozono, Masato Shingyoji, Yuichi
Takiguchi, Koichiro Tatsumi, Hideaki
Shimada, Kenzo Hiroshima, Masatoshi
Tagawa: Zoledronic acid induces apoptosis
and S-phase arrest in mesothelioma through
inhibiting Rab and topoisomerase 11 actions.
The 12th international conference of the
international mesothelioma interested group,
October 21-24, 2014, Cape Town. October
23,2014

Shuji Kubo, Misato Takagi-Kimura,
Masatoshi Tagawa: Enhanced transduction
and antitumor efficiency of fiber-modified
midkine promoter-regulated oncolytic
adenovirus in human malignant
mesothelioma. The 12th international
conference of the international
mesothelioma interested group, October
21-24, 2014, Cape Town. October 22,
2014

Guntulu Ak, Selma Metintas, Yuji Tada,
Hideaki Shimada, Kenzo Hiroshima,
Masatoshi Tagawa, Muzaffer Metintas:

10

17)

18)

19)

20)

21)

22)

Relationship of serum mesothelin and
midkine levels in the diagnosis and
prognosis in patients with malignant
mesothelioma. The 12th international
conference of the international
mesothelioma interested group, October
21-24, 2014, Cape Town. October 22,
2014

p53
Transduced p53
enhances cytotoxic effects achieved
withoncolytic adenoviruses on pancreatic
carcinoma cells. 73
26 9 2527
9 27

CDX1
Tumor sphere specific expression of
transcription factor CDX1 regulates stem

cell-related genes in neuroblastoma. 73
26 9
25-27 9 25
Nutlin-3a  Hsp90
p53

Combination of
nutlin-3a and Hsp90 inhibitors produces
p53-dependent synergism on human
mesothelioma cells. 73

26 9 25-27
9 25

RalA
Immune response to tumor antigen,
RalA, in patients with gastrointestinal
cancers. 73
26 9 2527 9 25

IL-17A
effector cell
IL-17A inhibits tumor metastasis using

organ-specific distinct effector cells. 73
26 9
25-27 9 25
Type 11l interferon

interferon-gamma CDS8 T cell



23)

24)

25)

26)

27)

28)

29)

30)

Adenoviral
transduction of type III interferons inhibits
the tumor growth depending on the
interferon-y and CD8 T cells. 73

26 9 25-27
9 27
21 26 10
11 10 11
21
26 10 11

10 11

Post-transcriptional
Gene Silencing

135 2015 3
135 2015
3
NF-xB
, 62
2014 11
RNA
64
2014 10
2014 2014 9

Kahori Shimizu, Fuminori Sakurai,
Shin-ichiro Nakamura, Masashi Tachibana,
Hiroyuki Mizuguchi Suppression of leaky
expression of Ad genes leads to the reduction
in the adenovirus vector-mediated
hepatotoxicity at the not only late phase but
also early phase 20

2014 8

31)

32)

33)

34)

35)

36)

11

Fuminori Sakurai, Kahori Shimizu, Kyoko
Tomita, Yasuhito Nagamoto, Masashi
Tachibana, Hiroyuki Mizuguchi EFFICIENT
AND LONG-TERM TRANSGENE
EXPRESSION BY ANOVEL
ADENOVIRUS VECTOR EXHIBITING
MICRORNA-MEDIATED SUPPRESSION
OF VIRAL GENE EXPRESSION 20

2014 8
microRNA
30
DDS 2014 7

Tanaka H, Mizuno M, Ishikawa K, Nakamura
K, Kajiyama H, Kano H, Kikkawa F, Hori M.
Plasma-activated medium induced apoptosis
on glioblastoma brain tumor cells by
inhibiting growth/survival signaling. The 21st
International Symposium on Plasma
Chemistry Cairns, Australia, Aug. 4-9, 2013

Tanaka H, Mizuno M, Ishikawa K, Nakamura
K, Kajiyama H, Kano H, Kikkawa F, Hori M.
Plasma-activated medium downregulated a
survival and proliferation signaling molecule,
AKT kinase in glioma brain tumor cells. 2013
Japan Society of Applied Physics — Material
Research Society Joint Symposia. Kyoto,
Japan, Sep. 16-20, 2013

Tanaka H, Mizuno M, Ishikawa K, Takeda K,
Nakamura K, Utsumi F, Kajiyama H, Kano H,
Maruyama S, Kikkawa F, Hori M. Survival
and proliferation signaling pathways are
downregulated by plasma-activated medium
inglioblastoma brain tumor cells. 8th
International Conference on Reactive Plasmas
31st Symposium on Plasma Processing.
Fukuoka, Japan, Feb. 3-7, 2014

B > >

2013,
, ,2013 9

2014-101280
26 5 15



12



