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Development of oncolytic RNA virus sensitive to ganciclovir

SHIRASAWA, Hiroshi

4,000,000

RNA SIN
SIN
tk
GCV E2 1

C E2 tk GFP SINtkGFPmE2
GCV

An RNA virus, SIN, is an oncolytic virus, which cause no integration of
viral genome into chromosome, specific infection and proliferation in cancer cells. In this study,
to improve the safety of SIN as an oncolytic virus, we developed a SIN that expresses herpesvirus tk

gene and is sensitive to anti-herpesvirus drug ganciclovir (GCV).
A recombinant SIN, SINtkGFPmE2, which have chimera gene of tk and GFP between capsid gene (C) and
envelope protein gene (E2) mutated in 1 amino acid, was the most stable among recombinants we
constructed. The SINtkGFPmE2 was sensitive to GCV and the proliferation was inhibited.

RNA HSV tk



DNA DNA
RNA ( )
DNA
RNA
RNA
RNA
DNA
RNA
RNA
(SIN)
(€))]
SIN
RNA
DNA
SIN
mRNA
RNA (subgenomic

promoter, sgPr)
RNA

subgenomic promoter (sgPr)

RNA

IFN

SIN

(€D)

(SIN)

RNA

RNA
(HSV-tk)

SIN  RNA



nspl, nsp2, nsp3, nsp4

RNA
nsp3
nsp3
HSV-tk
RNA HSV-tk
SIN
(HSV-tk)
SIN
HSV-tk
(@)) SIN
SIN

(Clin Cancer Res 11, 4553-4560, 2005, Br

J Cancer 101, 684-890, 2009)

RNA RNA

SIN AR339
SIN AR339
(SIN)
SIN
SIN
HSV-tk
(GCV)

RNA

HSV-

€Y

HSV-tk

(GCV)
tk SIN
RNA HSV-tk

SIN ~ GCv

SIN
SIN AR339
(GCV)
GOVERR RSN

SgPry

o T (NG

SINsgtk

sgPrI—> sgPrl—>
-z

SgPry

r e B
. EIBEEY

SgPr,

(e

sgPrl—y sgPr[)
p62 (mE2) |°H

)3

SIN

3)s
SIN

GCV SIN
HSV-tk SINsgtk
sgtk HSV-tk
HSV-tk
C
GFP HSV-tk
SINtKGFP
INtkGFP
tkGFP
SINsgtk
HSV-tk HSV-tk
HSV-tk
2" ATG HSV-tk
HSV-tk GCV



HSV-tk

GCV

p62(E2) 1 (127Lys->127G1u)
GCv

SINtKGFPmME2

E2
HSV-tk

(4)SINtKGFPME2  GCV

HelLa SINtkGFPmE2  GCV
SINtkGFPmE2 CPE GCV
Mol Con

0.25

0.5

GCV

HelLa GCV

SINtKGFPmE2

= control
=SIN

HelLa  msIN+Ganciclovi
r

0.25 0.5 1
MOl

i
N
o

=
15
S

-3
o

Cell Viability (%)
B fo2]
o o

N
o

o

HelLa SINtkGFPmE2
GCV
HelLa
SINtkGFPmE2

GCV

Vero

GCV
SINtkGFPmE2
Vero
CPE
GCV Vero

MOl

0.25

05

SINtKGFPmE2

GCV

Vero

i
N}
o

SINtKGFPME2  GCV

Vero

SINtkGFPmE2
HelLa

Vero GCV

Vero
HeLa

m control

mSIN

=
o
S

80

60

Cell Viability (%)

40

20

0.25 0.5
MOl

Vero

(5)RNA

nsp3

SINtKGFPmE2

HSV-tk

SINtkmE2

SINtKGFPmME2
HSV-tk
HSV-tk

GCv

RNA



RNA
nsp3  HSV-tk
HelLa
HSV-tk
®)
sgPr
HSV-tk SINsgtk
C E2
HSV-tk  GFP
SINtkGFP E2 1
(127Lys->127Glu) SINtkGFPmE2
nsp3  HSV-tk
SINtkmE2
HSV-tk SIN GCV
SINtKGFPmE2
GCV
GCV
Vero
HelLa
HelLa SIN
HSV-tk
HSV-tk
SIN SIN
E2 1
SINtKGFPmE2 SINtkmE2
SINtkGFPmE2
HSV-tk SIN

10
Win NN, Kanda T, Nakamoto S, Yokosuka

0, Shirasawa H. Hepatitis C virus
genotypes in Myanmar. World J

Gastroenterol. 2016;22:6095-9.

Wu S, Kanda T, Nakamoto S, Jiang X,
Nakamura M, Sasaki R, Haga

Y, Shirasawa H, Yokosuka O.
Cooperative effects of hepatitis B
virus and TNF may play important roles
in the activation of metabolic
pathways through the activation of NF-
K B. Int J Mol Med.

2016;38:475-81.

Sasaki R, Kanda T, Nakamura M, Nakamoto
S, Haga Y, Wu S, Shirasawa H, Yokosuka
0. Possible Involvement of Hepatitis B
Virus Infection of Hepatocytes in the
Attenuation of Apoptosis in Hepatic
Stellate Cells. PLoS One.
2016;11:e0146314.

Suganami A, lwadate Y, Shibata S,
Yamashita M, Tanaka T, Shinozaki N,
Aoki I, Saeki N, Shirasawa H, Okamoto
Y, Tamura Y. Liposomally formulated
phospholipid-conjugated indocyanine
green for intra-operative brain tumor
detection and resection. Int J Pharm.
2015;496:401-6.

Kanda T, Sasaki R, Nakamoto S, Haga Y,
Nakamura M, Shirasawa H, Okamoto H,
Yokosuka 0. The sirtuin inhibitor
sirtinol inhibits hepatitis A virus
(HAV) replication by inhibiting HAV
internal ribosomal entry site activity.
Biochem Biophys Res Commun.
2015;4466:567-71.



Nakamoto S, Imazeki F, Arai M, Yasui S,
Nakamura M, Haga Y, Sasaki R, Kanda
T, Shirasawa H, Yokosuka O. Effect of
Hepatitis C Virus Genotype 1b Core and
NS5A Mutations on Response to
Peginterferon Plus Ribavirin
Combination Therapy. Int J Mol Sci.
2015;16:21177-90.

Takenouchi A, Saito K, Saito E, Saito

T, Hishiki T, Matsunaga T, Isegawa N,

Yoshida H, Ohnuma N, Shirasawa H.

Oncolytic viral therapy for

neuroblastoma cells with Sindbis virus

AR339 strain. Pediatr Surg Int.
2015;31:1151-9.

Sasaki R, Kanda T, Wu S, Nakamoto S,
Haga Y, Jiang X, Nakamura M, Shirasawa
H, Yokosuka 0. Association between
hepatitis B virus and MHC class I
polypeptide-related chain A in human
hepatocytes derived from human-mouse
chimeric mouse liver. Biochem Biophys

Res Commun. 2015;464:1192-5.

Yi R, Saito K, Isegawa N, Shirasawa H.
Alteration of cell cycle progression
by Sindbis virus infection. Biochem

Biophys Res Commun.

2015;462:426-32.

Nakamoto S, Kanda T, Shirasawa H,
Yokosuka 0. Antiviral therapies for
chronic hepatitis C virus infection
with cirrhosis. World J Hepatol.

2015;7:1133-41.

Yoshifumi Ohno, Yi Ruirong, Chen

Weiwei, Tian Zheng, Guo Shuhan, Qisen

Li, Ma Xue, Akiko Suganami, Kengo Saito,

¢y

@

®

Yutaka Tamura, Naohisa Isegawa,

Hiroshi Shirasawa 2016 Alteration

of cell cycle progression by Sindbis
The 64

meeting of the Japanese society for

virus infection. annual

virology. October 24, 2016. Sapporo

Convention Center Hokkaido, Sapporo

2015
Sindbis virus
S 2015 10 9
74

Ohno, Yi Chen

Weiwei, Tian Zheng, Guo Shuhan, Ma Xue,

Yoshifumi Ruirong,

Akiko Suganami, Kengo Saito, Yutaka
2015

Tamura, Hiroshi Shirasawa

Screening and identification of

compounds with antiviral activity
against human respiratory syncytial

virus. The 63™ annual meeting of the

Japansese society for virology.
November 22,  2015. Fukuoka
Convention Center Fukuoka,
Hakata-ku

SHIRASAWA, Hiroshi
00216194
SAITO, Kengo
70451755
SUGANAMI, Akiko

10527922



